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ENCYCLOPEDIA BRITANNICA. 

c A A 
THE third letter, and fecond confonant, of the 

j alphabet, is pronounced like k before the vowels 
o, and u; and like s before e, /', and j. C is formed, 

according to Scaliger, from the * of the Greeks, by re- 
trenching the ftem or upright line; though others de- 
rive it from the a of the Hebrews, which has in effedt 
the fame form ; allowing only for this, that the He- 
brews, reading backwards, and the Latins, &c. for- 
wards, each have turned the letter their own way. 
However, the C not being the fame as to found with 
the Hebrew caph, and it being certain the Romans did 
not borrow their letters immediately from the He- 
brews or other orientals, but from the Greeks, the de- 
rivation from the Greek * is the more probable. Add, 
that F. Montfaucon, in his Palasographia, gives us 
fome forms of the Greek r, which come very near that 
of our C ; thus, for inltance, c: and Suidas calls the 
C the Roman kappa. The fecond found of C refem- 
bles that of the Greek 2; and many inftances occur of 
ancient infcriptions, in which 2 has the fame form with 
our C. All grammarians agree, that the Romans pro- 
nounced their Qjike our C, and their C like our K. 
F. Mabillon adds, that Charles the Great was the firll 
who wrote his name with a C; whereas all his prede- 
ceffors of the fame name wrote it with a K: and the 
fame difference is obferved in their coins. 

As an abbreviature, C Hands for Caius, Carolus, Cae- 
far, condeir.no, &c. and CC for confulibus. 

As a numeral, C figm'fies ico, CC 200, &c. 
C, in muiic, placed after the cliff, intimates that the 

mulic is in common time, which is either quick or flow, 
as it is joined with allegro or adagio: if alone, it is 
ufually adagio. If the C he croffed or turned, the 
firit requires the air to be played quick, and the laff 
very quick. 

CAABA, or CAABAH, properly fignifies a fquare 
ffone budding; but is particularly applied by the Ma- 
hometans to the temple of Mecca, built, as they pre- 
tend, by Abraham and Ifhmaelhis fon. 

Before the time of Mahomet, this temple was a 
place of worfhip for the idolatrous Arabs, and is faid to 
have contained no kffs than 360 different images, 
equalling in number the days, of the Arabian year. 
1 hey were all deftroyed by Mahomet, who fancfified 
the Caaba, and appointed it to be the chief place of 
worfhip for all true believers. The temple is in length 
from north to fouth about 24 cubits ; its breadth from 
-eait to weft is 23 ; and its height 27. The door, 
which is on the eaft fide, flands about four cubits from 
the ground ; the floor being level with the bottom of 
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the door. In the corner next this door is the blackJlone, 
fo much celebrated among the Mahometans. On the 
north fide of the caaba, within a femicircular inclofure 
50 cubits long, lies the 'ivhite Jlone, faid to be the fe~ 
pulchre of Ifhmael, which receives the rairi-water from 
the caaba by a fpout formerly of wood, but now of 
gold. The black ftone, according to the Mahometans, 
was brought down from heaven by Gabriel at the cre- 
ation of the world ; and originally of a white colour ; 
but contra&ed the blacknefs that now appears on it, 
from the guilt of thofe fins committed by the fons of 
men. It is fet in filver, and fixed in the fouth-eafl 
coi ner of the caaba, looking towards Bafra, about feven 
fpans from the ground. This ftone, upon which there 
is the figure of a human head, is held in the higheft 
eftimation among the Arabs; all the pilgrims killing 
it with great devotion, and fome even calling it the 
right hand of God. Its blacknefs, which is only fuper- 
ficial, is probably owing to the kiffes and touches of 
fo many people. After the Karmatians had taken 
Mecca, they carried away this precious ftone, and 
could by no means be prevailed upon to reftore it; 
but finding at laft that they were unable to prevent the 
concourfe of pilgrims to Mecca, they fent it back of 
their own accord, after having kept it 2 2 years. 

The double roof of the caaba is fupported within by 
three odiagonal pillars of aloes-wood; between which, 
on a bar of iron, hang fome filver lamps. The outfide 
is covered with rich black damafk, adorned with an 
embroidered band of gold, which is changed every 
year, and was formerly fent by the khalifs, afterwards 
by the fultans of Egypt, and is now provided by the 
Turkifh emperors. The caaba, at fome diftance, is al- 
moft furrounded by a circular inclofure of pillars, join- 
ed towards the bottom by a low balluftrade, and to- 
wards the top by bars of filver. Juft without this inner 
inclofure, on the fouth, north, and weft fides of the 
caaba, are three buildings, which are the oratories or 
places where three of the orthodox ft As affemble to per- 
form their devotions. Towards the fouth-eaft Hands 
an edifice which covers the well Zemzen, the treafury, 
and the cupola of A1 Abbas. Formerly there was an- 
other cupola, that went under the name of the hem* 
cycle, or cupola of judaa: but whether or not any re- 
mains of that are now to be feen is unknown; nor is it 
eafy to obtain information in this refpeft, all Chriftians 
being denied accefs to this holy place. At a fmall di- 
ftance from the caaba, on the eaft fide, is the Jlation 
or place of Abraham ; where is another ftone much re- 
fpeAed by the Mahometans; and where they pretend 
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to {how the footfteps of the patriarch, telling us he flood 
on it when he built the caaba. Here the fourth fed 
of Arabs, viz. that of A1 Shafei, aflemble for religious 
purpofes. 

The fquare colonnade, or .great piazza, that at a 
confiderable diilance inclofes thefe buildings, conMs, 
according to A1 Jannabi, of 448 pillars, and has no 
lefs than 38 gates. Mr Sale compares this piazza to 
that of the royal exchange at X.ondon, but allows it 
to be much larger. It is covered with fmall domes or 
cupolas, from the four corners of which rife as many 
minarets or fteeples, with double galleries, and adorn- 
ed with gilded fpires and crefcents after the Turkifh 
manner, as are alfo the cupolas which cover the piazza 
and other buildings. Between the columns of both in- 
clofures hang a great number of lamps, which are con- 
ftantly lighted at night. The firft foundations of this 
fecond inclofure were laid by Omar the fecond khalif, 
who built no more than a low wall, to prevent the court 
of the caaba from being incroached upon by private 
buildings ; but by the liberality of fucceeding princes, 
the whole has been raifed to that ftate of magnificence 
in which it appears at prefent. 

This temple enjoys the privilege of an afylum for all 
forts of criminals; but it is moil remarkable for the 
pilgrimages made to it by the devout muffelmans, who 
pay fo great a veneration to it, that they believe a fmgle 
fip-ht of its facred walls, without any particular aft of 
devotion, is as meritorious, in the fight of God, as the 
moil careful difcharge of one’s duty, for the fpace of a 
whole year, in any other temple. 

CAAMINI, in botany, a name given by the Spa- 
niards and others to the fineft fort of Paraguayan 
tea. It is the leaf of a fhrub which grows on the 
mountains of Maracaya, and is ufed in Chili and Pe- 
ru as the tea is with us. The mountains where this 
fhrub grows naturally are far from the inhabited parts 
of Paraguay ; but the people of the place know fo well 
the value and ufe of it, that they conllantly furnifh 
themfelves with great quantities of it from the fpot. 
They ufed to go out on thefe expeditions many thou- 
fands together; leaving their country in the mean time 
expofed to the infults of their enemies, and many of 
themfelves perithing by fatigue. To avoid thefe in- 
conveniences, they have of late planted thefe trees about 
their habitations; but the leaves of thefe cultivated 
ones have not the fine flavour of thofe that grow 
wild. The king of Spain has permitted the Indians 
of Paraguay to bring to the town of Saintfoy 12,000 
arobes of the leaves of this tree every year, but they 
are not able to procure fo much of the wild leaves an- 
nuall)*t about half the quantity is the utmoll they 
bring of this : the other half is made up of the leaves 
of the trees in their own plantations; and this fells at 
a lower price, and is called pabos. The arobe is about 
25 pound weight; the general price is four piattres; 
and the money is always divided equally among the 
people of the colony. 

CAA. NA, or KAANA, a town in Upper Egypt, 
feated on the eallern banks of the river Nile, from 
whence they carry corn and pulfe for the fupply of 
Mecca in Arabia. E. Long. 32. 23. N. Lat. 24. 30. 
plere are feveral monuments ofantiquity yet remaining, 
adorned with hieroglyphics. 

CAB, an Hebrew dry ineafure, being thefixth part 

] CAB 
of a fcah or fatum, and the 18th part of an ephah. A c“-|al 

cab contained 2|-pints of our corn-meafure: a quarter Cahj|aIiU 

cab was the meafure of dove’s dung, or more proper- _v__, 
ly a fort of chick-peafe called by this name, which 
was fold at Samaria, during the fiege of that city, for 
five fiiekels. 

CABAL, an apt name currently given to the infa- 
mous miniftry of Charles II. compofed of five perfons, 
Clifford, Afliley, Buckingham, Arlington, and Lau- 
derdale ; the full letters of whole names, in this or- 
der, furnifhed the appellation by which they were di- 
llinguilhed. 

CABALIST, in French commerce, afaftor or per- 
fon who is concerned in managing the trade of an- 
other. 

CABALLARIA, in middle-age writers, lands held 
by the tenure of furnifhing a horfeman, with fuitable 
equipage, in time of war, or when the lord had occa- 
fion for him. 

CABALLEROS, or CAVALLEROS, are Spaniih 
wools, of which there is a pretty confiderable trade at 
Bayonne in France. 

CABALLINE, denotes fomething belonging to 
horfes : thus caballine aloes is fo called, from its being 
chiefly ufed for purging horfes; and common brim- 
ftone is called fulphur eaballmum for a like reafon. 

CABALLINUM (anc. geog), a town of the iEdui 
in Gallia Celtica; now Challon fur Saone, which fee. 

CABALLINUS (anc. geog.), a very clear foun- 
tain of mount Helicon in Boeotia ; called Hippocrene by 
the Greeks, becaufe opened by Pegafus on linking the 
rock with his hoof, and hence called Pegajius. 

CABALLIO, or CABELLIO (anc. geog.), a town 
of the Cavares in Gallia Narbonnenfis, fituated on the 
Druentia. One of the Latin colonies, in the Notit ias 
called Civitas Cabellicorum. Now Cavaillon in Pro- 
vence. 

CABBAGE, in botany. See BRASSICA; and A- 
GRICULTURE, n° 40, and 169. In the Georgical effays, 
we find this plant greatly recommended as an excellent 
food for cattle, producing much dung, and being an 
excellent fubllitute for hay. The author prefers the 
Scotch kind, as being moll durable, and preferable on . 
all other accounts. He alfo recommends autumn-fowed 
plants in preference to thofe fowed in the fpring; the 
former producing a much more weighty crop than the 
latter. The expence of railing an acre of good cab- 
bages he values at 14/. 15J. and its produce at 34/. 

CABBAGE-Pree, or Prue CABBAGE-PALM. See A- 
RECA. 

CABBAGE-BARK Pree. See GEOFFR^A. 

CABBALA, according to the Hebrew llyle, has. 
a very diltinft fignification from that wherein we un- 
derlland it in our language. The Hebrew cabbala fig- 
nifies tradition; and the Rabbins, who are called cab- 
balijls, lludy principally the combination of particular 
woi'ds, letters, and numbers, and by this means pretend 
to difcover what is to come, and to fee clearly into the 
fenfe of many difficult paffages of fcripture. There 
are no fure principles of this knowledge, but it depends 
upon fome particular traditions 'of the ancients; for 
which reafon it is termed cabbala. 

The cabbalills have abundance of names which they 
c-dSS.facred; thefe they make ufe of in invoking of fpi- 
rits, and imagine they receive great light from them. 

They 
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Cabbda ’they tell us, that the fecrets of the cabbala were dif- 

covered to Mofes on mount Sinai j and that thefe have C ah end?. keen (ielJvere{i to them down from father to fon, with- 

out interruption, and without any ufe of letters; for 
to write them down, is what they are by no means 
permitted to do. This is likewife termed the oral law, 
becaufe it paffed from father to fon, in order to dif- 
tinguifh it from the written laws. 

There is another cabbala, called artificial, which 
confifts in fearching for abitrufe and myllerious Jigni- 
iications of a word in Scripture, from whence they bor- 
row certain explanations, by combining the letters 
which compofe it : this cabbala is divided into three 
kinds, the gematrie, the notaricon, and the temura or 
themurah. The firft whereof conlifts in taking the 
letters of a Hebrew word for ciphers or arithmetical 
numbers, and explaining eveiy word by the arithmeti- 
cal value of the letters whereof it is compofed. The 
fecond fort of cabbala, called notaricon, confifts in ta- 
king every particular letter of a word for an entire 
dittion; and the third, called themura, i. e. change, 
confifts in making different tranfpofitions or changes 
of letters, placing one for the other, or one before the 
other. 

Among the Chriftians, likewife, a certain fort of 
magic is, by miftake, called cabbala ; which confifts in 
uling improperly certain paffages of Scripture for ma- 
gic operations, or in forming magic characters or fi- 
gures with ftars and talifmans. 

Some vifionaries among the Jews believe, that Jefus 
Chrift wrought his miracles by virtue of the myfteries 
of the cabbala. 

CABBALISTS, the Jevvifti doctors who profefs 
the ftudy of the cabbala. 

In the opinion of thefe men, there is not a word, 
letter,' or accent in the law, without fome myftery in 
it. The Jews are divided into two general fedts; the 
•karaites, who refufe to receive either tradition or the 
talrimd, or any thing but the pure text of fcripture ; 
and the rabbinifts, or talmudifts, who, befides this, re- 
ceive the traditions of the ancients, and follow the 
talmud. 

The latter are again divided into two other fedls; 
pure rabbinifts, who explain the fcripture in its na- 
tural fenfe, by grammar, hiftory, and tradition ; and 
cabbahfts, who, to difcover hidden myftical fenfes, 
which they fuppofe God to have couched therein, make 
ufe of the cabbala, and the myftical methods above 
mentioned. 

CABECA, or CABESSE, a name given to the fineft 
filks in the Eaft Indies, as thofe from 15 to 20 per 
cent, inferior to them are called barina. The Indian 
workmen endeavour to pal's them oft' one with the o- 
ther ; for which reafon, the more experienced Euro- 
pean merchants take care to open the bales, and to 
examine all the fkaines one after another. The Dutch 
diftinguifh two lorts of cabecas; namely, the moor ca- 
beca, and the common cabeca. The former is fold at 
.Amfterdam for about 21^ fchellinghen Flemifii, and 
the other for about 18J. 

CABECA de Vide, a fmall fea-port town of Alentejo 
in Portugal, with good walls, and a ftrong caftle. W. 
Long. 6. 43. N. Lat. 39. o. 

CA BENDA, a fea-port of Congo in Africa, ft- 
tuated in E. Long. 12. z. S. Lat. 4. 5. 

C A R 
CABES, or GABES, a town of Africa, in the king* Cabes 

dom of Tunis, feated on a river near the gulf of the JJ 
fame name. E. Long. 10. 55. N. Lat. 33. 40. , d 'net 

CABEZZO, a province of the kingdom of Angola, 
in Africa; having Oacco on the north, Lubolo on the 
fouth, the Coanza on the north-eaft, and the Reinba 
on the fouth-weft. It is populous, and well ftored 
with cattle, &c. and hath a mine of iron on a moun- 
tain from thence called the iron mountain, which yields 
great quantities of that metal; and this the Portuguefe 
have taught the natives to manufa&ure. This pro- 
vince is watered by a river called Rio Longo, and other 
fmall rivulets, lakes, &c. The trees here are vaftly 
large; and they have one fort not unlike our apple-trees, 
the bark of which being flaftied with a knife, yields an 
odoriferous refin of the colour and confiftency of wax, 
and very medicinal in its nature, only a little too hot 
for Europeans, unlefs qualified by fome cooling drum 

CABIDOS, or CAVIDOS, a long meafure ufed at 
Goa, and other places of the Eaft Indies belonging to 
the Portuguefe, to meafure ftuffs, linens, &c. and 
equal to 4ths of the Paris ell. 

CABIN, a room or apartment in a Ihip where any 
of the officers ufually refide. There are many of thefe 
in a large fhip ; the principal of which is deligned for 
the captain or commander. In ftiips of the line this 
chamber is furnilhed with an open gallery in the fhip’s 
ftern, as alfo a little gallery on each quarter. The 
apartments where the inferior officers or common fail- 
ors lleep and mefs are ufually called BIRTHS ; which 
fee. 

The bed-places built up for the failors at the fhip’s 
fide in merchantmen are alfo called cabins. 

CABINDA, the chief port of the kingdom of 
Angoy in Loango in Africa. It is fituated at the 
mouth of a river of the fame name about five leagues 
north of Cape Palmerino, on the north fide of the 
mouth of the river Zaire. The bay is very commo- 
dious for trade, wooding, and watering. 

CABINET, the moft retired place, in the fineft 
part of a building, fet apart for writing, Undying, or 
preferving any thing that is precious. 

A complete apartment confifts of a hall, anti-cham- 
ber, chamber, and cabinet, with a gallery on one fide. 
Hence we fay, a cabinet of paintings, curiofities, &c. 

CABINET, alfo denotes a piece of joiner’s workman- 

fhip, being a kind of prefs or cheft, with feveral doors 

and drawers. 

There are common cabinets of oak or of chefnut, 
varnifhed cabinets of China and Japan, cabinets of in- 
laid work, and fome of ebony, or the like fcarce and 
precious woods. Formerly the Dutch and German 
cabinets were much efteemed in France ; but are now 
quite out of date, as well as the cabinets of ebony 
which came from Venice. 

CABINET is alfo ufed in fpeaking of the more feleft 
and fecret councils of a prince or adminiftration. Thus 
we fay, the fecrets, the intrigues of the cabinet. To 
avoid the inconveniences of a numerous council, the 
policy of Italy and practice of France firft introduced 
cabinet councils. King Charles I. is charged with 
firft eftablifhing this ufage in England. Befides his 
privy council, that prince ere&ed a kind of cabinet 
council, or junto, under the denomination of a council 
of ftate ; compofed of archbilhop Laud, the earl of 
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Cabinet Strafford, and lord Collington, with the Secretaries of 

ftate. Yet fome pretend to find the fubftance of a 
cabinet council of much greater antiquity, and even 
allowed by parliament, who anciently fettled a quo- 
rum of perfons moft confided in, without whofe pre- 
fence no arduous matter was to be determined; giving 
them power to aft without confulting the reft of the 
council. As long fince as the 28th of Henry HI. a 
charter palled in affirmance of the ancient rights of the 
kingdom ; which provided, that four great men, cho- 
fen by common content, who were to be confervatms 
of the kingdom, among other things, ffiould lee to the 
difpofing of monies given by parliament, and appio- 
priated to particular ufes ; and parliaments were to be 
fummoned as they ffiould advife. But even 01 thele 
four, any two made a quorum ; and generally the chief 
juftice of England, and chancellor, were of the num- 
ber of the confervators. Matth. Par. 28. Hen. HI. 
In the firft o£ Henry VI. the parliament provides, that 
the quorum for the privy council be fix, or four at leaft; 
and that in all weighty confiderations, the dukes of 
Bedford and Gloucefter, the king’s uncles, ffiould be 
prefent; which feems to be erefting a cabinet by law. 

CABIRI, a term in the theology of the ancient 
Pagans, fignifying great and powerful, gods ; being a 
name given to the gods of Samothracia. Phey were 
alfo worffiipped in other parts of Greece, as Lemnos 
and Thebes, where the cabiria were celebrated in ho- 
nour of them; thefe gods are faid to be, in number, 
four, viz. Axieros, Axiocerfa, Axiocerfus, andCafmilus. 

CABIRIA, feftivals in honour of the Cabiri, cele- 
brated in Thebes and Lemnos, but efpecially in Samo- 
thracia, an ifland confecrated to the Cabin. All who 
were initiated into the myfteries of thefe gods, were 
thought to be fecured thereby from ftorms at fea, and 
all other dangers. The ceremony of initiation was 
performed by placing the candidate, crowned with o- 
Jive branches, and girded about the loins with a purple 
ribband, on a kind of throne, about which the priefts, 
and perfons before initiated, danced. 

CABLE, a thick, large, ftrong rope, commonly of 
hemp, which ferves to keep a ffiip at anchor. 

There is no merchant-ffiip, however weak, but has at 
leaft three cables; namely, the chief cable, or cable of 
the ffieet-anchor, a common cable, and a fmaller one. 

Cable is alfo faid of ropes, which ferve to raife 
heavy loads, by the help of cranes, pullies, and other 
Engines. The name of cable is ufually given to fuch 
as have, at leaft, three inches in circumference ; thofe 
that are lefs are only called ropes, of different names ac- 
cording to their ufe. 

Every cable, of whatfoever thicknefs it be, is com- 
pofed of three ftrands ; every ftrand of three ropes ; 
and every rope of three twills: the twill is made of 
more or lefs threads, according, as the cable is to be 
thicker or thinner. 

In the manufafture of cables, after the ropes are 
made, they ufe fticks, which they pafs firft between 
the ropes of which they make the ftrands, and after- 
wards between the ftrands of which they make the 
cable, to the end that they may rall twill the better, 
and be more regularly wound together; and alfo, to 
prevent them from entwining or entangling, they hang, 
at the end of each ftrand and of each rope, a weight of 
lead or of Hone, 
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The number of threads each cable is compofed of is 

always proportioned to its length and thicknefs; and 
it is by this number of threads that its weight and va- 
lue are afeertained: thus, a cable of three inches cir- 
cumference, or one inch diameter, ought to confift of 
48 ordinary threads, and to weigh 192 pounds; and 
on this foundation is calculated the following table, 
very ufeful for all people engaged in marine commerce, 
who fit out merchantmen for their own account, or 
freight them for the account of others. 

A table of the number of threads and weight of cables 
of different circumferences. 

Threads. 

Cable 
II 

Cabo?. 

Circumf. 
3 inches 
4 
5 
6 
7 
8 
9 

10 
11 
12 
*3 

*5 
16 
17 
18 
19 
20 

48 
77 

121 
174 
238 
311 

393 
485 
598 
699 
821 
952 

109 3 
1244 
1404 
1574 
1754 
>943 

Weight. 
192 pounds. 
308 
484 
696 
95 2 

1244 
1572 
194° 

. 2392 
2796 
3284 
3808 
4372 
4976 
5616 
6296 
7016 
7772 

Sheet-Anchor CABLE, is the greateft cable belonging 
to a ffiip. 

Stream CABLE, a hawfer or rope, fomethmg fmaller 
than the bowers, and ufed to moor the ffiip in a river, 
or haven, flickered from the wind and fea, &c. 

Serve or Plate the CABLE, is to bind it about with 
ropes, clouts, &c. to keep it from galling in the hawfe- 

T0 fpl'ice a CABLE, is to make two pieces fall toge- 
ther, by working the feveral threads of the rope the 
one into the other. 

Pay more CABLE, is to let more out of the ffiip. 
Pay cheap the Cable, is to to hand it out apace. Veer 
more Cable, is to let more out, &e. 

CABLE’S Length, a meafure of 120 fathoms, or of 
the ufual length of the cable. 

CABLED, in heraldry, a term applied to a crofs 
formed of the two ends of a ffiip’s cable ; fometimes 
alfo to a crofs covered over with rounds of rope; more 
properly called a crofs corded. 

CABLED Flute, in architefture, fuch flutes as are fil- 
led up with pieces in the form of a cable. 

CABO DE ISTRIA, the capital town of the province 
of Iftria, in the territory of Venice; and the fee of a 
biffiqp. It is feated on a fmall ifland in the gulf of 
Venice, and is joined to the main land by draw-bridges. 
E. Long. 14. 22. N. Lat. 45. 49. 

CABOCHED, in heraldry, is when the heads of 
beafts are borne without any part of the neck, full-faced. 

CABOLETTO, in commerce, a coin of the repub- 
lic of Genoa, worth about 3d. of our money. 

CABOT (Sebailian), the firft difeoverer of the con- 
tinent of America, was the fon of John Cabot a Ve- 
netian. He was born at Brillol in 1477; and was 
taught by his father arithmetic, geometry, and cofmo- 

graphy. 
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Cabot, gfaphy. Before he was 20 years of age he made fe- 
Cabra verai VOyages. The firft of any confequence feems to 
11 v have been made with his father, who Lad a comrnifiion 

from Henry VII. for the difeovery of a north-weft paf- 
fage to India. They failed in the fpring of 149 7; and 
proceeding to the north-weft they difeevered land, 
which for that reafon they called Prmav'ifta, or New- 

foundland. Another fmaller ifland they called St John, 
from its being difeovered on the feaft of St John liap- 
tift ; after which, they failed along the coaft of Ame- 
rica as far as Cape Florida, and then returned to Eng- 
land with a good cargo, and three Indians aboard. 
Stowe and Speed aferibe thefe difeoveries wholly to 
Sebaftian, without mentioning his father. It is pro- 
bable that Sebaftian, after his father’s death, made fe- 
veral voyages to thefe parts, as a map of his difeove- 
ries, drawn by himfelf, was hung up in the privy gar- 
den at Whitehall'. However, hiftory gives but little 
account of his life for near 20 years; when he went to 
Spain, where he was made pilot-major, and intruded 
with reviewing all projects tor difeoveries, which were 
then very numerous. His great capacity and approved 
integrity induced many eminent merchants to treat with 
him about a voyage by the new found limits of Ma- 
gellan to the Moluccas. He therefore failed in 1525, 
fiift to the Canaries; then to the Cape Verd iflands; 
thence to St Auguftine and the Hand of Patos; when 
feme of his people beginning to be mutinous, and re- 
fufing to pafs through the ftraits, he laid afide the de- 
fign of failing to the Moluccas; left fome of the prin- 
cipal mutineers upon a defart Hand; and, failing up 
the rivers of Plate and Paraguay, difeovered, and built 
forts in, a large traft of fine country, that produced 
gold, filver, and other rich commodities. He thence dif- 
patched meffengers to Spain for a fupply of provifions, 
ammunition, goods for trade, and a recruit of men: but 
his requeft not being readily complied with, after Hay- 
ing five years in America, he returned home; where 
he met with a cold reception, the merchants being dil- 
pleafed at his not having purfued his voyage to the 
Moluccas, while bis treatment of the mutineers had 
given umbrage at coyrt. Hence he returned to Eng- 
land; and being introduced to the Duke of Somerfet, 
then lord protedtor, a new office was eredled for him : 
he was made governor of the myftery and company of 
the merchant-adventurers for the difeovery of regions, 
dominions, Hands, and places unknown; a penfion was 
granted him, by letters-patent, of 166I. 13 s. qd. per 
annum; and he was confulted in all affairs relative to 
tfade. In 1522, by his intereft, the court fitted out 
fome Ihips for the difeovery of the northern parts of the 
world. This produced the firft voyage the Englifti 
made to Ruflia, and the beginning of that commerce 
which has ever fince been carried on between the two 
nations. The Ruffia company was now founded by a 
charter granted by Philip and Mary ; and of this com- 
pany Sebaftian was appointed governor for life. He is 
faid to be the firft who took notice of the variation of 
the needle, and who publifhed a map of the world. 
The exadt time of his death is not known, but he lived 
to be above 70 years of age. 

CABRA, a town of the kingdom of Tombut in 
Africa. It is a large town, but without walls ; and is 
feated on the river Niger, about 12 miles from Tom- 
but. The houfes are built in the fnape of bells; and 
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the walls are made with ftakes or hurdles, plaitered V 
with clay, and covered with reeds after the manner of u ■ 
thatch. This place is very much frequented by negroes 
who come here by water to trade. The town is very 
unhealthy, which is probably owing to its low fitua- 
tion. The colour of the inhabitants is black, and their 
religion a fort of Mahometanifm. They have plenty 
of corn, cattle, milk, and butter; but fait is veryfcarce. 
The judge who decides controveriies is appointed by 
the king of Tombut. E. Long. o. 50. N. Lat. 14. 
21. 

CABUL, or GABOUL, a city of Afia, and capital 
of the province of Cabuliftan. It lies in E. Long. 68.15. 
N. Lat. 33. 30. on the frontiers of Great Bukharia, 
on the fouth fide of the mountains which divide the 
territories of the Mogul from that part of Great Tar- 
tary. It is one of the fineft places in that part of the 
world; large, rich, and very populous. As it is conii- 
dered as the key of the great Mogul’s dominions ou 
that fide, great care is taken to keep its fortifications 
in repair, and a numerous garrifon is maintained for its 
fecurity. It lies on the road between Samarcand and 
Labor; and is much frequented by the Tartars, Per- 
fians, and Indians. The Ulbec Tartars drive there a 
great trade in flaves and horfes, of which it is faid that 
no fewer are fold than 60,000 annually. The Perlians 
bring black cattle and fheep, which renders provifions 
very cheap. They have alfo wine, and plenty of all 
forts of eatables. The city Hands on a little river which 
falls into the Indus, and thereby affords a fhort and 
fpeedy paffage for all the rich commodities in the 
country behind it, which, wdien brought to Cabul, are 
there exchanged for flaves and horfes, and then con- 
veyed by merchants of different countries to all parts of 
the world. The inhabitants are moft of them Indian 
pagans, though the officers of the Mogul and moft of 
the garrifon are Mahometans. 

CABULISTAN, a province of Afia, formerly be- 
longing to the Great Mogul; but ceded in 1739 to 
Kouli Khan, who at that time governed Perfxa. It is 
boundedon the north by Bukharia, on the call by Cafch- 
mire, on the weft by Zabuliftan and Candahar, and on 
the fouth by Multan. It is 250 miles in length, 240 
in breadth, and its chief town is Cabul. This country 
in general is not very fruitful; but in the vales they 
have good pafture-lands. The roads are much infefted 
with banditti; which obliges the natives to have guards 
for the fecurity of travellers. The religion of the Ca- 
buliftans is pagan; and their extraordinary time of de- 
votion is the full moon in February, and continues fox- 
two days. At this time they are clot hed in red, make 
their offerings, dance to the found of the trumpet, and 
make vifits to their friends in mafquerade dreffes. They 
fay, their god Crufman killed a giant who wus his e- 
nemy, and that he appeared like a little child; in me- 
mory of which, they caufe a child to flioot at the figure 
of a giant. Thofe of the fame tribe make bonfires, and 
feaft together in a jovial manner. The moral part of 
their religion coniirts in charity ; for which reafon, they 
dig w-ells and build houfes for the accomnvdation of 
travellers. They have plenty of provifions, mines of iron, 
myrobolans, aromatic woods, and drugs of many kinds. 
They carry on a great trade with the neighbouring 
countries; by which means they are very rich, and are 
fupplied with plenty of all things. 

CABURNS; 
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Canu’-ns, CABURNS, on (hip-board, are (mail lines made of 
Cacalia. fpUn yarn? bind cables, feize tackles, or the like. 

/ ~ ' CACALIA, in botany ; a genus of the polygamia 
icqualis order, belonging to the fyngenelia clafs of 
plants. The receptacle is naked ; the pappus hairy ; 
the calyx cylindrical, oblong, and caliculated, or having 
a fmall calyx of veiy (hort fcales only at the bafe. 

Species, i. The fuaveolens, with a herbaceous (talk, is 
a native of North America. It hath a perennial creep- 
ing root which fends out many ftalks, garniihed with 
triangular fpear-fhaped leaves (harply fawed on their 
edges, of a pale green on their under fide, but a deep 
fhining green above, placed alternately. The ftalks rife 
to the height of feven or eight feet, and are terminated 
by umbels of white flowers, which are fucceeded by ob- 
long feeds covered with down. It flowers in Auguft, 
and the feeds ripen in Otfober. The ftalks decay in 
autumn, and new one rifes in the fpring. This plant 
multiplies greatly by its fpreading roots, as alfo by the 
feeds, which are fpread to a great diftance by the wind, 
the down which adheres to them being greatly affifting 
to their conveyance. The roots which have been call 
out of Chelfea garden, being carried by the tide to a 
great diftance, have fixed themfelves to the banks of 
the river, and increafed fo much, that in a few years 
this fpecies may probably appear as a native of Eng- 
land. 2. The ficoides is a native of the Cape of Good 
Hope. It rifes with ftrong round ftalks to the height 
of feven or eight feet, woody at bottom, but foft and 
fucculent upward, fending out many irregular branches, 
garnifhed more than half their length with thick, taper, 
fucculent leaves, a little compreffed on two fides, end- 
ing in points, covered with a whitifh glaucous farina, 
which comes off when handled. Thefe, when broken, 
emit a ftrong odour of turpentine, and are full of a vif- 
cous juice; at the extremity of the branches the flowers 
are produced in fmall umbels ; they are white, tubu- 
lous, and cut into five parts at the top. The leaves of 
this plant are pickled by the French, who efteem them 
‘much ; and in doing this they have a method of pre- 
ferving the white farina upon them, which adds great- 
ly to the beauty of the pickle when brought to table. 
3. The kleinia, with a compound (hrubby ftalk, grows 
naturally in the Canary Hands, but has long been culti- 

' vated in the Engliftt gardens. It rifes with a thick 
ftefliy ftem divided at certain diftances, as it were, into 
fo many joints. Each of thefe divifions fwell much 
larger in the middle than they do at each end ; and the 
ftalks divide into many irregular branches of the fame 
form, which, toward their extremities, are garniihed 
with long, narrow, fpear-fhaped leaves of a glaucous co- 
lour, (landing all round the (talks without order. As 
they fall off, they leave a fear at the place, which al- 
ways remains on the branches. The flowers are pro- 

- duced in large clufters at the extremity of the branch- 
es, which are tubulous, and of a faint carnation colour. 
They appear in Auguft and September, but continue 
great part of October, and are not fucceeded by feeds 
in this country. There have' been (tones and foffils 
dug up at u very great depth in fome parts of England 
having very perfeft impreffions of this plant upon them ; 
from whence Dr Woodward has fuppofed the plants 
were lodged there at the univerfal deluge ; and finding 
the impreflions of many other plants and animals which 
are natives of thofe Hands, lie concludes that the wa- 
iter flowed hither from the fouth-weft. This plant has 
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been called the cabbage-tree, from the refemblance which Cacalia 
the ftalk of it has to the cabbage: others have intitled ^ f| 
it carnation-tree, from the fnape of the leaves and the ac ^ 
colour of the flowers. Befides thefe, there are feven 
other fpecies, viz. the alpina, with kidney-fnaped 
leaves ; the glabra, with fmooth leaves; the atriplici- 
folia, with heart-fhaped iinuated leaves; the papillaris, 
with a (hrubby ftalk guarded on every fide with broken 
rough footftalks ; the ante-euphorbium,with oblong oval 
leaves; the fonchifolia, with lyre-fttaped indented leaves; 
and the lutea, with leaves divided into five acute parts. 

Culture. The three fpecies deferibed above are very 
eafily propagated. The firft will propagate itfelf, as 
already mentioned, either by roots or feeds,* The fe- 
cond is eafily propagated by cuttings during the fum- 
mer months: Thefe (hould be cut from the plants and 
laid to dry a fortnight, that the wound may be healed 
over before they are planted. Mod people plunge the 
pots in which thefe are planted into an hot-bed, to pro- 
mote their putting out roots ; but if planted in June 
or July, they will root as well in the open air. Even 
branches broken off by accident have frequently put 
out roots when fallen on the ground, without any care. 
Thefe branches may be kept fix months out of the 
ground, and will take root if planted. This (hould have 
a light fandy earth, and in winter be placed in an airy 
glafs-cafe, where they may enjoy the fun and air in 
mild weather, but muft be protected, from froft. Du- 
ring the winter feafon the plants mull have’ but little 
water; and in fummer, when they are placed in the 
open air, it (hould not be given to them too often, nor 
in great quantity. The third is alfo propagated by 
cuttings, and the plants require the fame culture ; but 
muft have a dry warm glafs-cafe in winter, and very 
little water, being fubjeft to rot with wet. In fummer 
they muft be placed in the open air in a warm (heltered 
fituation, and in very dry weather refrelhed moderately 
with water. With this management the plants will flower 
annually, and grow to the height of eight or ten feet. 

CACAO. See THEOBROMA. 

CACCOONS. See FLEVILLEA. 

CACERES, a town of Spain, in the province of 
Eftremadura, is feated on the river Saler, and noted 
for the exceeding fine wool which the (beep bear in the 
neighbourhood. Between this town and Brocos, there 
is a wood, where the allies defeated the rear-guard of 
the duke of Berwick, on the 7th of April 1706. E. 
Long. 6. 47. N. Lat. 39. 15. 

CACHALOT, in ichthyology. See PHYSETER. 

CACHAN, or CASHAN, a confiderable town of 
Perfia in Irac Agemi, Where they carry on an exten- 
five trade in iilks, filver, and gold brocades, and fine 
earthen ware. It is fituated in a vaft plain, 47 miles 
from Ifaphan. E. Long. 50. 2. N. Lat. 34. 10. 

CACHAO, a province of the kingdom of Tonquin 
in Afia, fituated in the heart of the kingdom, and fur- 
rounded by the other feven. Its foil is fertile, and in 
fome places mountainous, abounding with variety of 
trees, and particularly that of varnifh. Moft of thefe 
provinces carry on fome branch of the filk manufadture, 
but this moft of all. It takes its name from the capi- 
tal, which is alfo the metropolis of the whole kingdom, 
though in otner refpedfs hardly comparable to a Chx- 
nefe one of the third rank. 

CACHAO, a city of the province of that name, in the 
kingdom of Tonquin in Alia, iituated in E. Long. 

105, 
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Cachao. 105. 31. N. Lat. 22. 10. at about 80 leagues diftance 
—Y"—from the fea. It is prodigioufly crowded with people, 

infomuch that the ftreets are hardly palTable, efpecially 
on market days. Thefe vaft crowds, however, come 
moltly from the neighbouring villages; upon which 
account thefe villages have been allowed their halls in 
particular parts of the city, where they bring and dif- 
pofe of their wares. The town itfelf, though the me- 
tropolis of the whole Tonquinefe kingdom, hath nei- 
ther walls nor fortifications. The principal ftreets are 
wide and airy, but the reft of them narrow and ill- 
paved ; and except the palace royal and arfenal, the town 
hath little elfe worth notice. The houfes are low and 
mean, moftly built of wood and clay, and not above one 
ftory high. The magazines and warehoufes belonging to 
foreigners are the only edifices built of brick J- and 
which, though plain, yet, by reafon of their height 
and more elegant ftrudture, make a confiderable (how 
among thofe rows of wooden huts. From the combuf- 
tibility of its edifices, this city fuffers frequent and 
dreadful conflagrations. Thefe fpread with fuch fur- 
priiing velocity, that fome thoufands of houfes are of- 
ten laid in allies before the fire can be extinguilhed. 
To prevent thefe fad confequences, every houfe hath, 
either in its yard or even in its centre, fome low build- 
ing of brick, in form of an oven, into which the inha- 
bitants on the firft alarm convey their moft valuable 
goods. Befides this precaution, which every family 
takes to fecure their goods, the government obliges 
them to keep a ciftern, or fome other capacious veflel, 
always full of water on the top of their houfe, to be 
ready on all occafions of this nature ; as likewife a long- 

pole and bucket, to throw water from the kennel upon 
the houfes. If thefe two expedients fail of fuppreffing 
the flames, they immediately cut the ftraps which faf- 
ten the thatch to the walls, and let it fall in and wafte 
itfelf on the ground. The king’s palace Hands in the 
centre of the city ; and is furrounded with a flout wall, 
within whofe cindlure are feen a great number of apart- 
ments two ftories high, whofe fronts and portals have 
fomething of the grand tafte. Thofe of the king and 
his wives are embellifhed with variety of carvings and 
gildings after the Indian manner, and all finely var- 
nifhed. In the outer court are a vaft number of fump- 
tuous ftables for the king’s horfes and elephants. The 
appearance of the inner courts can only be conjedtured ; 
for the avenues are not only fhut to all ftrangers, 
but even to the king’s fubjedts, except thofe of the 
privy council, and the chief minifters of {late : yet we 
are told, that there are flair-cafes by which people may 
mount up to the top of the walls, which are about 18 
or 20 feet high ; from whence they may have a dif- 
tant view of the royal Apartments, and of the fine par- 
terres and fifh-ponds that are between the cincture and 
them. The front wall hath a large gate well orna- 
mented, which is never opened but when the king goes 
in and out ; but at fome diftance from it on each fide- 
there are two poiterns, at which the courtiers and fer- 
vants may go in and out. This cincture, which is of 
a vaft circumference, is faced with brick within and 
without, and the whole ftrudture is terminated by wide 
fpacious gardens ; which, though ftored with great va- 
riety of proper ornaments, are deftitute of the gran- 
deur and elegance obferved in the palaces of European 
princes. Befides this palace, the ruins of one ftill more 
magnificent are to be obferved, and are called Libaivicu 
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The circumference is faid to have been betwixt fix and Cachao 
feven miles : fome arches,' porticoes, and other orna- H 
ments, are flill remaining; from which, and fome of, 
its courts paved with marble, it may be concluded to 
have been as magnificent a ftrudture as any of the eaft- 
ern parts can fhow. The arfenal is like wife a large 
and noble building, well ftored with ammunition and 
artillery. The Englifh fadtory is fituated on the north 
fide of the city, fronting the river Song-koy. It is a 
handfome low-built houfe, with a fpacious dining-room 
in the centre; and on each fide are the apartments of 
the merchants, factors, and fervants. At each end of 
the building are fmaller houfes for other ufes, as ftore- 
houfes, kitchen, &c. which form two wings with the 
fquare in the middle, and parallel with the river, near 
the bank of which ftands a long flag-flaff, on which 
they commonly difplay the Englifh colours on Sun- 
days and all remarkable days. Adjoining to it, on the 
fouth fide, is the Danifn fadtory, which is neither fo 
large nor fo handfome. On the fame fide of the river 
runs a long dike, whofe timber and {tones are fo firmly 
faftened together, that no pa’it of it can be ftirred with- 
out moving the whole. This work was railed on thofe 
banks to prevent the river, during the time of their 
vaft rains, from overflowing the city ; and it has hi- 
therto anfwered its end ; for though the town ftands 
high enough to be in no danger from land-floods, it 
might yet have been otherwife frequently damaged, if 
not totally laid under water, by the overflowing of that 
river. Some curious obfervations have been commu- 
nicated to the royal fociety concerning differences be- 
tween the tides of thofe feas and thofe of Europe, viz. 
that on the Tonquinefe coaft ebbs and flows but once 
in 24 hours ; that is, that the tide is riilng during the 
fpace of 12 hours, and can be eafily perceived during 
two of the moon’s quarters, but can hardly be obfer- 
ved during the other two. In the fpring tides, which 
lalt 14 days, the waters begin to rife at the rifiug of 
the moon; whereas in the low tides, - which continue 
the fame number of days, the tide begins not till that- 
planet is got below the horizon. Whilft it is paffing 
through the fix northern figns, the tides are obferved 
to vary greatly, to rife fometimes very high, and fome- 
times to be very low ; but when it is once got into the ' 
fouthern part of the zodiac, they are then found to be 
more even and regular. 

CACHECTIC, fomething partaking of the nature, 
of, or belonging to, a cachexy. 

CACHEO, a town of Negroland in Africa, feated 
on. the river St Domingo. It is fubjedl to the Portu- 
guefe, who have three forts there, and carry on a great 
trade in wax and fiaves. W. Long. 14. yy. N. Lat. 
12. o. 

CACHEXY, in medicine, a vicious ftate of the 
humours and whole habit. See (the Index fubjoined 
to) MEDICINE. 

CACHRYS, in botany: A genus of the digynia 
order belonging to the pentandria clafs of plants ; and 
in the natural method ranking under the 4yth order, 
Umbellate. The fruit is fubovate, angled, and cork 
or fpongy rinded. 

There are five fpecies, viz. the trifida, with bfpinna-' 
ted leaves; the ficula, with double winged leaves ; the 
libanotis, with fmooth furrowed feeds ; the linearia, 
with plain channelled fruit; and the hungarica, with a 
plain, fungous, channelled feed. All thefe are per- 

ennial i 
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Cachunde ennial plants, riiing pretty high, and bearing large um- 

H bels of yellow flowers, and may be propagated by feeds 
Cat5tu9, which ought to be fown foon after they are ripe ; for 

J if they are kept out of the ground till the next fpring, 
they often mitcarry. They muil alto be fown in a 
fhady border where they are to remain : for the plants, 
having long top-roots, will not bear tranfplanting fo 
well as many others. The Hungarians in the neigh- 
bourhood of Erlaw, and thofe who bordei on E» an- 
fylvania, Servia, &c. eat the root of the fifth fpecies in 
a fcarcity of corn for want of other oread. 

CACHUNDE, the name of a medicine, highly ce- 
lebrated among the Chinefe and Indians, and made of 
feveral aromatic ingredients, the perfumes, medicinal 
earth, and precious Hones: they make the whole into 
a {tiff pafte, and form out of it feveral figures accord- 
ing to their fancy, which are dried for ufe : thefe are 
principally ufed in the Eaff Indies, but are fometimes 
brought over to Portugal. In China, the principal 
perfons ufually carry a fmall piece in their mouths, 
which is a continued cordial, and gives their breath a 
very fweet fmell. It is a highly valuable medicine 
alfo, in all nervous complaints; and is effeemed a 
prolonger to life, and a provocative to venery, the two 
crreat intentions of molt of the medicines in ufe in the 
Eaff. 

CACOCHYLIA, or CACOCHYMIA, a vicious ffate 
of the vital humours, efpecially of the mafs of blood ; 
ariiing either from a diforder of the fecretions or exe- 
cretions, or from external contagion. The word is 
Greek, compounded of ***©• ///, and juice. 

CACOPHONIA, in grammar and rhetoric, the 
meeting of two letters, or fyllables, which yield an un- 
couth and difagreeable found. The word is compound- 
ed of '-u-f-o; evil, and £■«»», voice. 

CACOPHONIA, in Medicine, denotes a vice or de- 
privation of the voice or fpeech ; of which there are 
two fpecies, aphonia and dyfphonia. 

CACTUS, in botany: A genus of the monogynia 
order, belonging to the icofandria clafs of plants ; and 
in the natural method ranking under the 13th or- 
der, Succulent*. The calyx is monophyllous ; fupe- 
rior, or above the receptacle of the fruit imbricated; 
the corolla polypetalous ; the fruit an unilocular, poly- 
fpermous berry. To this genus Linnaeus has added 
the cereus and opuntia. There are 24 fpecies, all na- 
tives of the Weft Indies and Mexico. 

The ca£fi are plants of a Angular ftruclure;, but e- 
fpecially the larger kinds of them ; which appear like 
a large, flefhy, green melon, with deep ribs, fet all 
over with ftrong {harp thorns; and, when the plants 
are cut through the middle, their iniide is a foft, pale- 
green, flefhy fubftance, very full of moiffure. The 
fruit of all the fpecies is frequently eaten by the inha- 
bitants of the Weft Indies. The fruits are about three 
quarters of an inch in length, of a taper form, drawing 
to a point at the bottom toward the plant, but blunt at 
the top where the empalement of the flower was fitua- 
ted. The tafte is agreeably acid, which in a hot coun- 
try muff render the fruit more grateful. 

The cochineal animals are fupported 'on a fpecies 
called calhu cochenillifer.—The flower of the cadlus 
grandiflora (one of the creeping cereufes) is.faid tc be 
as grand and beautiful as any in the vegetable fyltem : 
It begins to cpen in the evening about feven o’clock, 
is in perfecfion about eleven, and fades about four in 
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the morning ; fo that the fame flower only continues Cacu*; 
in perfe&ion about fix hours. The calyx when ex- II 
panded is about a foot in diameter, of a fpleudid yel- a ^ 
low within, and a dark brown without ; the petals are 
many, and of a pure white ; and the great number of 

recurved ftamina, furrounding the ftyle in the centre of 

the flower, make a grand appearance, to which may 
be added the fine fcent, which perfumes the air to a 
confiderable diffance. It flowers in July. 

CACUS, in fabulous hiftory, an Italian ftiepherd 
upon mount Aventine. As Hercules was driving 
home the herd of king Geryon whom he had {lain, 
Cacus robbed him of fome of his oxen, which he drew 
backward into his den left they fhould be difcovered. 
Hercules at laft finding them out by their lowing, or 
the robbery being difcovered to him, killed Cacus with 
his club. He was Vulcan’s fon, of prodigious bulk, 
and half man half fatyr. 

CAD AN, a town of Bohemia, in the circle of Zats, 
feated on the northern bank of the river Egra, in E, 
Long. 13. 34. N. Lat. 50. 20. 

CADARI, or KADARI, a feel of Mahometans, who 
affert free-will; attribute the actions of men to men 
alone, not to any fecret power determining the will; 
and deny all abfolute decrees, and predeftination. The 
author of this feet was Mabed ben Kalt*l A1 Gihoni, 
who fuffered martyrdom for it. The word comes from 
the Arabic, -np, cadara, power. Ben Aun calls the Ca- 
darians the Magi, or Manichees of the Muffulmen. 

CADE, a cag, calk, or barrel. A cade of her- 
rings is a veffel containing the quantity of 500 red her- 
rings, or 1000 fprats. 

CADE-Lamb, a young lamb weaned, and brought up 
by hand, in a houfe ; called in the North, pet-lamb. 

CADK-OU, in the Materia Me die a, a name given to 
an oil much in ufe in fome parts of France and Ger- 
many. The phyficians call it oleum codec, or oleum de 
cada. This is fuppofed by fome to be the piffelaeum 
of the ancients, but improperly ; it is made of the fruit 
of the oxycedrus, which is called by the people of 
thefe places cada. 

CADE-Worm in zoology, the maggot or worm of a 
fly called phryganea. It is ufed as a bait in angling. 
See PHRYGANRA. 

CADEA, or THE LEAGUE OF THE HOUSE OF GOD, 

is one of thofe that compofe the republic of the Gri- 
fons, and the moft powerful and extenlive of them all. 
It contains the biftiopric of Coire, the great valley of 
Engadine, and that of Bragail or Pregal. Of the 11 
great, or 21 fmall communities, there are but two that 
{peak the German language ; that of the reft is called 
the Rhetic, and is a dialed! of the Italian. The Pro- 
teftant religion is moll prevalent in this league, which 
has been allied to the Swifs cantons ever finee the year 
1498. Coire is the capital town. 

CADENAC, a town of France in Qiierci, on the 
confines of Rouergue, feated on the river Lot, in E. 
Long. 2. 12. N. Lat. 44. 36. 

CADENCE, or REPOSE, in mufie, (from the La- 
tin cadere to fall or defend) ; the termination of an 
harmonical phrafe on a repofe, or on a perfedl chord. 
See Music, art. 73—76, and 132—137. 

CADENCE, in reading, is a falling of the voice below 

the key-note at the clofe of every period. In reading, 

whether profe or verfe, a certain tone is affumed which 

is called the key-note ; and in this tone the bulk of the 
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words arc founded ; but this note is generally lowered 
towards the clofe of every fentence. 

CADENCE, in the manege, an equal meafure or pro- 

portion, obferved by a horfe in all his motions; fo 

that his times have an equal regard to one another, 

the one does not embrace or take in more ground than 

the other, and the horfe obferves his ground regu- 

larly. 

CADENE, one of the forts of carpets which the 
Europeans import from the Levant. They are the 
word fort of all, and are fold by the piece from one to 
two piaftres per carpet. 

CADENET, a town of France in Provence, and in 
the Viguirie of Apt. E. Long. 5. 30. N. Lat. 43. 40. 

CADES, or KADESH, (anc. geog.) a town in the 
Wildernefs of Zin, in Arabia PetrEea ; the firft en- 
campment of the Ifraelites, after their departure from 
Eziongeber ; and from which the Wildernefs of Zin 
was called Cades ; the burial-place of Miriarq, with 
the rock and "water of Meribah in it. Another Cades, 
a town of the tribe of Judah, Jofliua xv. 23. Cade/-- 
barnea, called alfo Cades. 

CADESBARNEA, (anc. geog.) a town of the 
Wildernefs of Paran, on the confines of Canaan, from 
which the fpies were fent out; fometimes fimply called 
Cad’s, but dillinft from the Cades in the Wildernefs of 
Zin. 

CADET, the younger fon of a family, is a term 
naturalized in our language from the French. At Pa- 
ris, among the citizens, the cadets have an equal patri- 
mony with the reft. At Caux, in Normandy, the 
euftom, as with us, is to leave all to the eldeft, except 
a fmall portion to the cadets. In Spain, it is ufual for 
one of the cadets in great families to take the mother’s 
name. 

CADET is alfo a military term denoting a young gen- 
tleman who choofes to carry arms in a marching regi- 
ment as a private man. His views are, to acquire fome 
knowledge in the art of war, and to obtain a com- 
miffion in the army. Cadet differs from volunteer, as 
the former takes pay, wdiereas the latter ferves without 
pay. 

CADI, or CADHI, a judge of the civil affairs in the 
Turkifh empire. It is generally taken for the judge of 
-a town ; judges of provinces being diftinguilhed by the 
appellation of motlas. 

We find numerous complaints of the avarice, ini- 
quity, and extortion, of the Turkifti cadis; alljuftice 
is here venal; the people bribe the cadis, the cadis bribe 
the moulas, the moulas the cadilefchers, and the cadi- 
lefchers the mufti. Each cadi has his ferjeants, who 
are to fummon perfons to appear and anfvver complaints. 
If the party fummoned fails to appear at the hour ap- 
pointed, fentence is paffed in favour of his adverfary. 
It is ufually vain to appeal from the fentences of the 
cadi, fince the affair is never heard anew, but judg- 
ment is paffed on the cafe as ftated by the cadi. But 
the cadis are often cafniered and punched for crying in- 
juftice with the baftinado and mul&s; the law, how- 
ever, does not allow them to be put to death. Con- 
ftantinople has had cadis ever fince the year 139c, when 
Bajazet I. obliged John Paleologus, emperor of the 
Greeks, to receive cadis into the city to judge all con- 
troverfies happening between the Greeks and the Turks 
fettled there. In fome countries of Africa, the cadis 

VOL. IV. Part I. 

> ]. CAD 
are alfo judges of religious matters. Among the Moor*, Cadud 
cadis is the denomination of their higher order of 
priefts or doctors, anfwering to the rabbins among the ' 
Jews. 

CADIACI, the Turkiih name of Chalcedon. See 
CHAI.CEDON. 

CADILESCHER, a capital officer of juftice among 
the Turks, anfwering to a chief juftice among us. 

It is faid, that this authority was originally confined 
to the foldiery ; but that, at prefent, it extends itfelf 
to the determination of all kinds of law-fuits; yet is 
neverthelefs fubjetf to appeals. 

There are but three cadilefchers in all the grand fig- 
nior’s territories: the firft is that of Europe ; the fe- 
cond, of Natolia ; and the third refides at Grand Cairo. 
This laft is the moft confiderable : they have their feats 
in the divan next to the grand vizir. 

CADILLAC, a town of France in Guienne, and 
in Bazadois, near the river Garonne, with a handfome 
caftle, fituated in W. Long. o. 15. N. Lat. 44. 37. 

CADIZ, a city and port-town of Andalufia in Spain,, 
fituated on the ifiand of Leon, oppofite to Port St 
Mary on the continent, about 60 miles fouth-weft of 
Seville, and 40 north-weft of Gibraltar. W. Long. 6. 
40. N. Lat. 36. 30. 

It occupies the whole furface of the weftern extre- 
mity of the ifland, which is compofed of two large 
circular parts, joined together by a very narrow bank 
of fand, forming altogether the figure of a chain-lhot. 
At the fouth-eaft end, the ancient bridge of Sua$o, 
thrown over a deep channel or river, affords a commu- 
nication between the ifland and the continent; a ftrong 
line of works defends the city from all approaches along 
the ifthmus ; and, to render them ftill more difficult, 
all the gardens and little villas on the beach were in 
1762 cleared away, and a dreary fandy glacis left in 
their room, fo that now there is fcarce a tree on the 
whole ifland. 

Except the Calk Ancha, all the ftreets are narrow, 
ill-paved, and iitfufferably flunking. They are all 
drawn in ftraight lines, and moft of them interfedt each 
other at right angles. The fwarms of rats that in the 
nights run about the ftreets are innumerable ; whole 
droves of them pafs and repafs continually, and thefe 
their midnight revels are extremely troublefome to 
fuch as walk late. The houfes are lofty, with each a 
veftibule, which being left open till night, ferve paffen- 
gers to retire to; this cuftom, which prevails through- 
out Spain, renders thefe places exceedingly offenfive. 
In the middle of the houfe is a court like a deep well, 
under which is generally a ciftern, the breeding-place 
of gnats and mofquitos; the ground-floors are ware- 
houfes, the firft ftories compting-houfe or kitchen, and 
the principal apartment up two pair of ftairs. The 
roofs are flat, covered with an impenetrable cement, 
and few are without a mirador of turret for the pur- 
pofe of commanding a view of the fea. Round the 
parapet-wall at top are placed rows of fquare pillars, 
meant either for ornament according to fome tradi- 
tional mode of decoration, or to fix awnings to, that 
fuch as fit there for the benefit of the fea-breeze may 
be fheltered from the rays of the fun ; but the moft 
common ufe made of them, is to faften ropes for dry- 
ing^ linen upon. High above all thefe pinnacles, 
which give Cadiz a moft lingular appearance, Hands 
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C.>d5z. the tower of fignals. Here flags are hung out on the 

—■'V—^ firft fight of a fail, marking the fize of the fliip, the 
nation it belongs to, and, if a Spanilh Indiaman, the 
port of the Indies it comes from. The fhips are ac- 
quainted with the proper fignals to be made, and 
thefe are repeated by the watchmen of the tower : as 
painted lifts are in every houfe, perfons concerned in 
commerce foon learn the marks. 

The city is divided into twenty-four quarters, under 
the infpe&ion of as many commiflioners of police; and 
its population is reckoned at one hundred and forty 
thoufand inhabitants, of which twelve thoufand are 
French, and at leaft as many more Italians. The 
fquare of Saint Antonio is large, and tolerably hand- 
fome, and there are a few fmaller openings of no 
great note. The public walk, or Alameda, ispleafant 
in the evening : it is fenced off the coach-road by a 
marble rail. The fea-air prevents the trees from thri- 
ving, and deftroys all hopes of future lhade. 

From the Alameda, continuing your walk weft- 
wards, you come to the Campofanto, a large efplanade, 
the only airing-place for coaches; it turns round moft 
part of the weft and fouth fides of the ifland, but the 
buildings are ftraggling and ugly; the only edifice of 
any ftiow is the new orphan-houfe ; oppofite to it is 
the fortrefs of St Sebaftian, built on a neck of land 
running out into the fea. The round tower at the 
extremity is fuppofed to have faved the city, in the 
great earthquake of 1755, from being fwept away by 
the fury of the waves. The building proved fufficient- 
ly folid to withftand the fhock, and break the immenfe 
volume of water that threatened deftru&ion to the 
whole ifland. In the narrow part of the ifthmus the 
furge beat over with amazing impetuofity, and bore 
down all before it; among the reft, the grandfon of 
the famous tragic-poet Racine, who ftrove in vain to 
efcape, by urging his horfe to the utmoft of his fpeed. 
On St Sebaftian’s feaft, a kind of wake or fair is 
held in the fort; an aftoniftiing number of people then 
paffing and repafling, on a firing of wooden bridges 
laid from rock to rock, makes a very lively moving 
pifture. 

From hence to the wooden circus where they exhi- 
bit the bull-feafts, you keep turning to the left clofe 
above the fea, which on all this fide dafhes over large 
ledges of rock ; the fhore feems here abfolutely inac- 
ceffible. On this fhore ftands the cathedral, a work 
of great expence, but carried on with fo little vigour, 
that it is difficult to guefs at the term of years it will 
require to bring it to perfection. The vaults are exe- 
cuted with great folidity. The arches, that fpring 
from the cluftered pilafters to fupport the roof of the 
church, are very bold ; the minute fculpture beftowed 
upon them feems fuperfluous, as all the effeCt will be 
loft from their great height, and from the fhade that 
will be thrown upon them by the filling up of the in- 
terftices. From the fea, the prefent top of the church 
refembles the carcafe of feme huge monfter caft upon 
its fide, rearing its gigantic blanched ribs high above 
the buildings of the city. The outward cafings are to 
be of white marble, the bars of the windows of bronze. 

Next, croffing before the land-gate and barracks, a 
fuperb edifice for ftrength, convenience, and cleanli- 
nefs, you come down to the ramparts that defend the 
city on the fide of the bay. If the profpeCl to the 
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ocean is folemn, that towards the main land is ani- 
mated in the higheft degree ; the men of war ride in 
the eaftern bofom of the bay ; lower down the mer- 
chantmen are fpread far and near; and clofe to the 
town an incredible number of barks, of various fhapes 
and fizes, cover the furface of the water, fome moored 
and fome in motion, carrying goods to and fro. The 
oppofite {hore of Spain is ftudded with white houfes, 
and enlivened by the towns of St Mary’s, Port-real, 
and others, behind which, eaftward, on a ridge of hills, 
ftands Medina Sidonia, and further back rile the moun- 
tains of Granada. Weftward, Rota clofes the hori- 
zon, near which was anciently the ifland and city of 
Tarteflus, now covered by the fea, but at low-water 
fome part of the ruins are ftill to be difeerned. In 
a large baftion, jutting out into the bay, they have 
built the cuftom-houfe, the firft ftory of which is 
level with the walk upon the walls. When it was re- 
folved £0 eredt a building fo neceftary to this great em- 
porium of trade, the marquis di Squillace gave orders 
that no expence Ihould. be fpared, and the moft intelli- 
gent architects employed, in order to ereCt a monument, 
which by its tafte and magnificence might excite the 
admiration of pofterity : the refult of thefe precautions 
proved a piece of vile architecture, compofed of the 
worft of materials. 

The ftir here is prodigious during the laft months of 
the ftay of the flota. The packers poftefs the art of preff- 
ing goods in great perfection ; but, as they pay the 
freight according to the cubic palms of each bale, they 
are apt to fqueeze down the cloths and linens fo very 
clofe and hard, as fometimes to render them unfit for ufe; 
The exportation of French luxuries in drefs is enor- 
mous ; Lyons furniflies moft of them ; England fends 
out bale goods; Brittany and the north, linens. E- 
very commercial nation has a conful refident at Ca- 
diz ; thofe of England and France are the only ones 
not allowed to have any concern in trade. 

In 1596, Cadiz was taken, pillaged, and burnt by 
the Englifh; but in 1 702 it was attempted in conjunc- 
tion with the Dutch, without fuccefs. 

CADIZADELITES, a feCt of Mahometans very 
like the ancient ftoies. They fhun feafts and diverfions, 
and affeCt an extraordinary gravity in all their aCtions; 
they are continually talking of God, and fome of them 
make a jumble of Chriftianity and Mahometanifm; they 
drink wine, even in the fall of the ramazan; they love 
and proteCI the Chriftians; they believe that Mahomet 
is the Holy Ghoft, praCtife circumcifion, and juftify it 
by the example of Jefus Chrift. 

CADMEAN LETTERS, the ancient Greek or Ionic 
characters, fuch as they were firft brought by Cadmus 
from Phoenicia; whence Herodotus alfo calls them 
Phanician letters. According to fome writers, Cad- 
mus was not the inventor, nor even importer of the 
Greek letters, but only the modeller and reformer 
thereof; and it was hence they acquired the appella- 
tion Cadmean or Phanician letters ; whereas before that 
time they had been called Pelafgian letters. 

CADMIA. See CALAMINE. 

CADMUS, in fabulous hiftory, king of Thebes, 
the fon of Agenor king of Phoenicia, and the brother 
of Phoenix, Cilix, and Europa. He carried into 
Greece the 16 fimple letters of the Greek alphabet; 
and there built Thebes, in Bocotia. The poets fay, 

S that 

Cadiz. 

II 
Cadmus. 



CAD [ 
Cadmus fliat he left las native country in fearch of his filler 

il Europa, whom Jupiter had carried away in the form 
Caduceus. 0p a . anp that, inquiring of the Delphic oracle 

L' ‘ for a fettlement, he was anfwered, that he Ihould fol- 
low the diredion of a cow, and build a city where (lie 
lay down. Having arrived among the Phocenfes, he 
was met by a cow, who conduced him through Boeo- 
tia to the place where Thebes was afterwards built: 
but as he was about to facrilice his guide to Pallas, he 
fent two of his company to the fountain Dirce for wa- 
ter ; When they being devoured by a ferpent or dragon, 
he flew the monller, and afterwards, by the advice of 
Pallas, fowed his teeth, when there fprung up a num- 
ber of armed foldiers, who prepared to revenge the 
death of the ferpent ; but on his calling a Hone among 
thefe upftart warriors, they turned their weapons againll 
each other with fuch animofity, that only live furvived 
the combat, and thefe affifted Cadmus in founding his 
new city. Afterwards, to recompence his labours, 
the gods gave him Harmonia, or Hermione, the 
daughter of Mars and Venus ; and honoured his nup- 
tials with prefents and peculiar marks of favour. But 
at length refigning Thebes to Pentheus, Cadmus and 
Hermione went to govern theEcclellenfes: when grown 
old, they were transformed into ferpents ; or, as others 
fay, fent to the Elyfian fields, in a chariot drawn by 
ferpents. See THEBES. 

CADMUS of Miletum, a celebrated Greek hillo- 
rian, was, according to Pliny, the firll of the Greeks 
who wrote hillory in profe. He flourilhed about 550 
before Chrift. 

CADORE, or Pi EVE DE CADORE, a town of Italy, 
in the territory of Venice, and capital of a dillridt 
called Cadorino ; famous for the birth of Titian the 
painter. E. Long. 13. 45. N. Lat. 46. 25. 

CADORINO, a province of Italy, in the territory 
of Venice ; bounded on the call by Friuli Proper, on 
the fouth and well by the Bellunefe, and by the bi- 
fhopric of Brixen on the north. It is a very moun- 
tainous country, but pretty populous. The only town 
is Pieve de Cadore. 

CADRITES, a fort of Mahometan friars, who 
once a-week fpend a great part of the night in turn- 
ing round, holding each others hand, and repeating 
incelfantly the word hai, which fignifies living, and is 
one of the attributes of God ; during which one of 
them plays on a flute. They never cut their hair, nor 
cover their heads; and always go barefooted : they 
have liberty to quit their convent when they pleafe, 
and to marry. 

CADSAND, an ifiand on the coall of Dutch 
Flanders, lituated at the mouth of the Scheld, wdiere- 
by the Dutch command the navigation of that river. 

CADUCEUS, in antiquity, Mercury's rod or 
fceptre, being a wand entwilled by two ferpents borne 
by that deity as the enfign of his quality and office, 
given him, according to the fable, by Apollo, for his 
feven-llringed harp. Wonderful properties are afcribed 
to this rod by the poets ; as laying men alleep, raifing 
the dead, &c. 

It was alfo ufed by the ancients as a fymbol of peace 
and concord : the Romans fent the Carthaginians a 
javelin and a caduceus, offering them their choice either 
of war or peace. Among that people, thofe who de- 
Kounced war were called feciales ; and thofe who went 
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to demand peace, caduceatores, becaufe they bore a Caduci 
caduceus in their hand. cJlius 

The caduceus found on medals is a common fymbol, * 1 ’ * 
fignifying good condudl, peace, and profperity. The 
rod expreffes power, the two ferpents prudence, and 
the two wings diligence. 

CADUCI, (from cado to “ fall”); the name of aclafs 
in Linnaeus’s calycina, confifling of plants whofe calyx 
is a limple perianthium, fupporting a fingle flower oc 
fructification, and falling off either before or with the 
petals. It Hands oppofed to the claffes perjijlentes in 
the fame method, and is exemplified in multard and 
ranunculus. 

CADURCI, CADURCUM, Cadurciis, and Cadurx, 
(anc. geog.), a town of the Cadurci, a people of A- 
quitania; iituated between the rivers Oldus, running 
from the north, and the Tarnis from the fouth, and 
falling into the Garumna : now Cahors, capital of the 
territory of the Querci, in Guienne. A part of the 
Cadurci, to the fouth next the Tarnis, were called 
leutheru 

CADUS, in antiquity, a wine-veffel of a certain 
capacity, containing 80 amphorae or firkins ; each of 
which, according to the bell accounts, held nine gal 
Ions. 

CADUSII (anc, geog.), a people of Media Atro- 
patene, fituated to the weft in the mountains, and 
reaching to the Cafpian fea ; between whom and the 
Medes, perpetual war and enmity continued down to 
the time of Cyrus. 

CiECILIA, in zoology, a genus of ferpents be- 
longing to the amphibia clafs. The caecilia has no 
fcales ; it is fmooth, and moves by means of lateral 
rugae or prickles. The upper lip is prominent, and 
furniffied with two tentacula. It has no tail. There 
are but two fpecies of this ferpent, viz. 1. The tenta- 
culata, has 135 rugae. It is about a foot long, and aft 
inch in circumference, preferving an uniform cylindri- 
cal fhape from the one end to the other. The teeth 
are very fmall. It has fuch a refemblance to an eel, 
that it may eafily be miftaken for one ; but as it has 
neither fins nor gills, it cannot be claffed with the 
fifties. It is a native of America, and its bite is not 
poifonous. 2. The glutinofa, has 340 rugae or prickles 
above, and 10 below, the anus. It is of a brownifti 
colour, with a white line on the fide, and is a native 
of the Indies. 

CiECUM, or COECUM-, the blind gut. See A- 
NATOMY, N° 93. 

CiELIUM (anc..geog.), an inland town of Peu- 
cetia, a divifion of Apulia; a place four or five miles 
above Barium or Bari, and which ftill retains that 
name. 

CYELIUS MONS, (Itinerary); a town of Vindelicia, 
on the right or weft fide of the Ilargus. Now Kd- 
muntz, a fmall town of Suabia, on the Uler. 

CA:LIUS MONS at Rome. See COELIUS,. 

C Ami us (Aurelianus), an ancient phyfician, and 
the only one of the fe£t of the methodifts of whom we 
have any remains. He was of Sicca, a town of Nu- 
midia ; but in what age he lived, cannot be deter- 
mined : it is probable, however, that he lived before 
Galen ; fince, though he carefully mentions all the 
phyficians before him, he takes no notice of Galen, 
He had read over very diligently the ancient phyfi- 
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Caen cians of all fefts ; and we are Indebted to him for tbe 

|| knowledge of many dogmas which are not to be found 
t.'aermar- jn kooks de celeribus et tardis pajjionilus. He 
then-iliire. wrote> as he himfelf tells us, feveral other works ; but 

they are all perilhed. 
CAEN, an handfome and confiderable town of 

France, capital of Lower Normandy, with a celebrated 
univerfity, and an academy of literature. It contains 
60 ftreets, and 12 pariihes. It has a cattle with four 
towers, which were built by the Engliih. The town- 
houfe is a large building with four great towers. The 
royal fquare is the handfomeft in all Normandy, and 
has fine houfes on three fides of it; and in the middle 
is the ftatue of Louis XIV. in a Roman habit, Hand- 
ing on a marble pedeftal, and furrounded with an iron 
balluftrade. It is feated in a pleafant country on the- 
river Orne, about eight miles from the fea. William 
the conqueror was buried here, in the abbey of St 
Stephen, which he founded. W. Long. o. 27. N. 
Lat. 49. 11. 

C^ERE, (anc. geog.), a town of Etruria, the royal 
refidence of Mezentius. Its ancient name was Argylla. 
In Strabo’s time not the leaft vettige of it remained, 
except the baths called caret ana. From this town the 
Roman cenfor’s tables were called aerites tabula. In 
thefe were entered the names of fuch as for fome mif- 
demeanor forfeited their right of fuffrage, or were de- 
graded from a higher to a lefs honourable tribe. For 
the people of Caere hofpitably receiving thofe Romans 
who, after the taking of Rome by the Gauls, fled with 
their gods and the facred fire of Vefta, were, on the 
Romans recovering themfelves from this difafter, ho- 
noured with the privilege of the city, but without a 
right of voting. 

CTERITES TABULAE. See the preceding article. 
CAE REILLY, a town of Glamorganfhire in South 

Wales, feated between the rivers Taff and Rumney, 
in a moorilh ground, among the hills. It is thought 
the walls, now in ruins, were built by the Romans; 
there being often Roman coins dug up there. W. Long. 
3. 12. N. Lat. 51. 25. 

CAERLEON, a town of Monmouthfhire in Eng- 
land, and a place of great antiquity. It was a Roman 
town, as is evident from the many Roman antiquities 
found here. It is commodioufly fituated on the river 
Lfik, over which there is a large wooden bridge. The 
houfes are generally built of ftone, and there are the 
ruins of a cattle ftill to be feen. W Long. 3. o. N. 
Lat. 51. 40. 

CAERMARTHEN-SHIRE, a county of Wales, 
bounded on* the north by Severn fea or St George’s 
Channel, Cardiganfhire on the fouth, the {hires of 
Brecknock and Glamorgan on the eaft, and Pembroke- 
fhire on the weft. Its greateft length is between 30 
and 40 miles, and its breadth upwards of 20. The air 
Is wholefome, and the foil lefs rocky and mountainous 
than moft other parts of Wales, and confequently is 
proportionally more fertile both in corn and pafture. 
It has alio plenty of wood, and is well fupplied with 
coal and limeftone. The moft confiderable rivers are 
the Towy, the Cothy, and the Tave ; of which, the firft 
abounds with excellent falmon. The principal towns 
are Caermarthen the capital, Kidwely, Lanimdovery, 
See. This county abounds with ancient forts, camps, 
and tumuli or barrows.. Near to Caermarthen, to- 
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wards the eaft, may be feen the ruins of Kaftetk Kar- <■- 
rey, which was fituated on a fteep and inacceflible rock; 
and alfo feveral vaft caverns, fuppofed to have been cop- 
per-mines of the Romans. Near this fpot is a foun- 
tain which ebbs and flows twice in 24 Ixours like the 
fea. 

CAERMARTHEN, a town of Wales, and capital of 

the county of that name. It is fituated on the river 
Fowey, over which it has a fine ftone-bridge. It is of 

great antiquity, being the Maridunum of Ptolemy. It 
is a populous, thriving, and polite place, many of the 
neighbouring gentry refiding there in the winter. It 
is a corporation and county of itfelf, with power to 
make by-laws. Here were held the courts of chancery 
and exchequer for South Wales, till the wfyaie was uni- 
ted to England in the reign of Henry \ III. Here 
was born the famous conjurer Merlin; and near the town 
is a wood called Merlin’s grove, where he is faidto have 
often retired for contemplation. Many of his pretend- 
ed prophecies are ftill preferved in the country. The 
town gives the title of marquis to his grace the duke of 
Leeds. It fends one member to parliament, and the 
county another. 

CAERNARVON-SHIRE, a county of Wales, bound- 
ed on the north and weft by the fea, on the fouth by 
Merionethfture, and on the eaft is divided from Den- 
bighfhire by the river Conway. It is about 40 miles 
in length, and 20 in breadth ; and fends one member ta 
parliament for the {hire, and another for the borough 
of Caernarvon. The air is very piercing; owing partly 
to the fnow, that lies feven or eight months of the yeat 
upon fome of the mountains, which are fo high that 
they are called the Britijls Alps; and partly to the 
great number of lakes, which are faid not to be fewer 
than 50 or 60. The foil in the valleys on the fide next 
Ireland is pretty fertile, efpecially in barley ; great 
numbers of black cattle, fheep, and goats, are fed on the* 
mountains ; and the fea, lakes, and rivers, abound with 
variety of fifh. The higheft mountains in the county 
are thofe called Snowdon hills, and Pen-maen-ma-wr, 
which laft hangs over the fea. There is a road cut out 
of the rock on the fide next the fea, guarded by a wall 
running along the edge of it on that fide ; but the tra- 
veller is fometimes in danger of being crulhed by the 
fall of pieces of the rock from the precipices above. 
The river Conway, though its courfe from the lake out 
of which it ifl'ues to its mouth is only 12 miles, yet is 
fo deep, in confequence of the many brooks it receives, 
that it is navigable by fiiips of good burden for eight 
miles. Pearls are found in a large black mufcle taken 
in this river. The principal towns are Bangor, Caer- 
narvon the capital, and Conway. In this county is an 
ancient road laid to have been made by Helena the 
mother of Conftantine the Great; and Matthew of 
Weftminfter aflerts, that the body of Conftantius the 
father of the fame Conftantine was found at Caernar- 
von in the year 1283, and interred in the parifli-church. 
there by order of Ed war cl I. 

CAERNARVON, a town of Wales, and capital of the 
county of that name. It was built by Edward I. near 
the fite of the ancient Segontium, after his conqueft of 
the country in 1282, the fituation being well adapted 
to overawe his new fubjedts. It had natural requifites* 
for ftrength ; being bounded on one fide by the arm 
of the Tea called the Alenat} by the eftuary of the 
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' rmirvon Saiont on another, exaftly where it receives the tide 

It . from the former; on a third fide, and a part of the lafafrma. bjr a cre^ 0f t]ie Menaiand the remainder 
^as tiie appearance of having the infulation completed 
by art. Edward undertook this great work immedi- 
ately after his conquelt of the country in 1282, and 
completed the fortifications and caftle before 1284; 
for his queen, on April 25th in that year, brought 
forth within its walls Edward, firfl prince of Wales of 
the Engliih line. It was built within the fpace of one 
year, by the labour of the peafants, and at the coil of 
the chieftains of the country, on whom the conqueror 
impofed the hateful talk. The external ftate of the 
walls and caftle, Mr Pennant informs us, are at prefent 
exactly as they were in the time of Edward. The 
walls are defended by numbers of round towers, and 
have two principal gates: the eaft, facing the moun- 
tains ; the weft, upon the Menai. The entrance in- 
to the caftle is very auguft, beneath a great tower, on 
the front of which appears the ftatue of the founder, 
with a dagger in his hand, as if menacing his new- 
acquired unwilling fubjefts. The gate had four port- 
cullifes, and every requifite of ftrength. The towers 
are very beautiful. The Eagle tower is remarkably 
fine, and has the addition of three flender angular tur- 
rets ifluing from the top. Edward II. was born in a 
little dark room in this tower, not twelve feet long 
nor eight in breadth : fo little did, in thofe days, a 
royal confort confult either pomp or conveniency. 
The gate through which the afife&ionate Eleanor en- 
tered, to give the Welfh a prince of their own, who 
could not fpeak a word of Englifh, is at the fartheft 
end, at a vaft height above the outfide ground ; fo 
could only be approached by a draw-bridge. The 
quay is a moll beautiful walk along the fide of the Me- 
nai, and commands a moft agreeable view. 

Caernarvon is deftitute of manufadtures, but has a 
brilk trade with London, Briftol, Liverpool, and Ire 
land, for the feveral neceflaries of life. It is the re- 
fidence of numbers of genteel families, and contains 
feveral very good houfes. Edward I. beftowed on this 
town its firft royal charter, and made it a free bo- 
rough. Among other privileges, none of the burgeftes 
could be convicted of any crime committed between 
the rivers Conway and Dyfe, unlefs by a jury of their 
own townfmen. ft is governed by a njayor, who, by 
patent, is created governor of the caftle. It has one 
alderman, two bailiffs, a town-clerk, and two ferjeants 
at mace. The reprefentative of the place is elected by 
its burgeffes, and thofe of Conway, Pwllheli, Nefyn, and 
Crickaeth. The right of voting is in every one, refi- 
dent or non-refident, admitted to their freedom. The 
town gives title of earl and marquis to the duke of 
Chandos, and has a good tide-harhour. 

CAERWIS, a market-town of Flintfhire in North 
Wales, fituated in W. Long. 3. 25. N. Lat. 53. 20. 

CiESALPlNIA BRASILETTO, or Brafil-avocd: a ge- 
nus of the monogynia order, belonging to the decandria 
clafs of plants ; and in the natural method ranking un- 
der the 33d order, Lomentacea. The calyx is quin- 
quefid, with the loweft fegment larger in proportion. 
There ai'e five petals, with the loweft more beautiful 
than the reft. It is a leguminous plant. Of this 
there are three fpecies, the moft remarkable of which 
is the brafilienfis, commonly called Brafktto. It 
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grows naturally in the warmeft parts of America, Cxfalpmtie 
from whence the wood is imported for the dyers, who a~ar' . 
ufe it much. The demand has been fo great, that 
none of the large trees are left in any of the Bri- PlateCXV. 

tifh plantations; fo that Mr Catefby owns him- 
felf ignorant of the dimenfions to which they grow. 
The largeft remaining are not above two inches in 
thicknefs, and eight or nine feet in height. > The 
branches are flender and full of {mail prickles ; the leaves 
are pinnated ; the lobes growing oppoflte to one ano- 
ther, broad at their ends, w ith one notch. The flowers 
are white, papilionaceous, with many ftamina and yel- 
low apices, growing in a pyramidal fpike, at the end of 
a long flender ftalk : the pods inclofe leveral fmall round 
feeds. The colour produced from this wood is greatly 
improved by folution of tin in aqua regia*. The fe- • gee ^ 
cond fort is a native of the fame countries with the firft, iaur.makir% 
but is of a larger fize. It lends out many weak irregu- and Dysingfr 
lar branches, armed wfith fhort, ftrong, upright thorns. 
The leaves branch out in the fame maimer as the firft ; 
but the lobes, or fmall leaves, are oval and entire. 
The flowers are produced in long fpikes like thofe of 
the former, but are variegated with red. Thefe plants 
may be propagated from feeds, which ihould be fown 
in fmall pots filled with' light rich earth early in the 
fpring, and plunged in a bed of tanner’s bark. Being 
tender, they require to be always kept in the ftove, and 
to be treated in the fame manner as other exotics of 
that kind. 

CJESALPINUS of Arezzo, profeflbr at Pifa, and 
afterwards phyfician to pope Clement VIII. one of the 
capital writers in botany. See BOTANY, p. 419, 420. 

CiESAR (Julius), the illuftrious Roman general 
and hiftorian, was of the family of the Julii, who pre- 
tended they w'ere defeended from Venus by iEneas. 
The defeendants of Afcanius fon of iEneas and Creufa, 
and furnamed Julius, lived at Alba till that city was 
ruined by Tullus Ploftilius king of Rome, who carried 
them to Rome, where they flourifhed. We do not find 
that they produced more than two branches. The firfl: 
bore the name of Tullus, the other that of Cafar. The 
moft ancient of the Caefars were thole who ivere in pu- 
blic employments in the 11 th year of the firft Punic 
war. After that time we find there was always fome 
of that family who enjoyed public offices in the com- 
monwealth, till the time of Cains Julius Caefar, the fub- 
jeCt of this article. He was born at Rome the 12th of 
the month Qmntilis, year of the city 653, and loft his- 
father an. 669. By his valour and eloquence he foon ■ 
acquired the higheft reputation in the field and in the 
fenate. Beloved and refpefted by his fellow-citizens,, 
he enjoyed fucceffively every magifterial and military 
honour the republic could bellow confiftent with its 
own free conftitution. But at length having fubdued. 
Pompey the great rival of his growing power, his 
boundlefs ambition effaced the glory of his former ac- 
tions: for, purfuing his favourite maxim, “ that he 
had rather be the firft; man in a village than the fecond 
in Rome,” he procured himfelf to be chofen perpetual 
di£lator; and, not content with this uneonftitutional 
power, his faction had refolved to raife him to the im- 
perial dignity ; when the friends of the civil liberties 
of the republic raflily affaffinated him in the fenate-' 
houfe, where they Ihould only have feized him and 
brought him to a legal trial for ufurpation. By this - 

impolitic 



C s t >4 ] c $ s 

Melanges 
PLilofo- 
phiquts of 
M. Ophel 
lot. 

Cat;far. impolitic mcafare they defeated their own purpofe, in- 
“—v  volving the city in confternatkm and terror, which pro- 

duced general anarchy, and paved the way to the revo- 
lution they wanted to prevent; the monarchial govern- 
ment being abfolutely founded on the murder of Julius 
CECfar. He fell in the 56th year of his age, 43 years 
before the Chriftian sera. His commentaries contain 
a hiftory of his principal voyages, battles, and victo- 
ries. The London edition in 1712, in folio, is pre- 
ferred. 

The detail of Caefar’s tranfaftions (fo far as is con- 
fiftent with the limits of this work) being given under 
the article ROME, we lhall here only add a portrait of 

From tht bjm as drawn by a philofopher*. 
<£ a^ter the 0£ lg centuries> tbe truth may 

be publiihed without offence, a philofopher might, in 
the following terms, cenfure Caefar without calum- 
niating him, and applaud him without exciting his 
blufhes. ' 

“ Cjefar had one predominant paffion: it was the 
love of glory ; and he pafled 40 years of his life in feek- 
ing opportunities to foiter and encourage it. His foul, 
entirely abforbed in ambition, did not open itfelf to 
other impulfes. He cultivated letters ; but he did not 
love them with enthufiafm, becaufe he had not leifure 
to become the firfl orator of Rome. He corrupted the 
one half of the Roman ladies, but his heart had no 
concern in the fiery ardours of his fenfes. In the arms 
of Cleopatra, he thought of Pompey ; and this fingu- 
lar man, who difdained to have a partner in the empire 
of the world, would have blufhed to have been for one 
inftant the Have of a woman. 

“ We mull not imagine, that Caefar was born a war- 
rior, as Sophocles and Milton were born poets. For, 
if nature had made him a citizen of Sybaris, he would 
have been the moil voluptuous of men. If in our days 
lie had been born in Penfylvania, he would have been 
the moll inoffenfive of quakers, and would not have dif- 
turbed the tranquillity of the new world. 

“ The moderation with which he conducted himfelf 
after his viftories, has been highly extolled ; but in this 
he fhowed his penetration, not the goodnefs of his 
heart. Is it not obvious, that the difplay of certain 
virtues is neceffary to put in motion the political ma- 
chine ? It was requifite that he fhould have the appear- 
ance of clemency, if he inclined that Rome (hould for- 
give him his vidtories. But what greatnefs of mind is 
there in a generofity which follows on the ufurpation 
of fupreme power ? 

“ Nature, while it marked Csefar with a fublime cha- 
radler, gave him alfo that fpirit of perfeverance which 
renders it ufeful. He had no fooner begun to refledt, 
than he admired Sylla ; hated him, and yet wilhed to 
imitate him. At the age of 15, he formed the pro- 
jedl of being didtator. It was thus that the prefident 
Montefquieu conceived, in his early youth, the idea of 
the fpirit of laws. 

“ Phyfical qualities, as well as moral caufes, contri- 
buted to give ftrength to his charadter. Nature, which 
had made him for command, had given him an air of 
dignity. He had acquired that foft and infinuating 
eloquence, which is perfedtly fuited to feduce vulgar 
minds, and has a powerful influence on the moll culti- 
vated. His love of pleafure was a merit with the fair 
lex ; and women, who even in a republic can draw to 

them the fuffrages and attention of men, have the 
higheft importance in degenerate times. The ladies ' 
of his age were charmed with the profpedf of ha- 
ving a didtator whom they might fubdue by their at- 
tradtions. 

“ In vain did the genius of Cato watch for fome 
time to fuftain the liberty of his country. It was un- 
equal to contend with that of Crefar. Of what avail 
were the eloquence, the philofophy, and the virtue of 
this republican, when oppofed by a man who had the 
addrefs to debauch the wife of every citizen whole in- 
terelt he meant to engage ; who, pofielfing an enthu- 
fiaim for glory, wept, becaufe, at the age of 30, he 
had not conquered the world like Alexander ; and wrho, 
with the haughty temper of a defpot, was more defi- 
rous to be the firft man in a village than the fecond in 
Rome. 

“ Caefar had the good fortune to exiil in times of 
trouble and civil commotions, when the minds of men 
are put into a ferment ; when opportunities of great 
adtions are frequent; when talents are every thing, and 
thofe who can only boaft of their virtues are nothing. 
If he had lived an hundred years fooner, he would have 
been no more than an obfcure villain ; and, inftead of 
giving laws to the world, would not have been able to 
produce any confufion in it. 

“ I will here be bold enough to advance an idea, 
which may appear paradoxical to thofe who weakly 
judge of men from what they atchieve, and not from 
the principle which leads them to adl. Nature formed 
in the fame mould Caefar, Mahomet, Cromwell, and 
Kouli Khan. They all of them united to genius that 
profound policy which renders it fo powerful. They 
all of them had an evident fuperiority over thofe with 
whom they were furrounded; they were confcious of 
this fuperiority, and they made others confcious of it. 
They were all of them born fubjedfs, and became for- 
tunate ufurpers. Had Casfar been placed in Periia, he 
would have made the conquellof India; in Arabia, he 
would have been the founder of a new religion; in Lon- 
don, he would have ftabbed his fovereign, or have pro- 
cured his aflaflination under the fanction of the laws. 
He reigned with glory over men whom he had reduced 
to be flaves; and, under one afpedf, he is to be confider- 
ed as a hero; under another, as a monfter. But it would 
be unfortunate, indeed, for fociety, if the pofleffion of 
fuperior talents gave individuals a right to trouble its 
repofe. Ufurpers accordingly have flatterers, but no 
friends; ftrangers refpeft them ; their fubjedls com- 
plain and fubmit; it is in their own families that huma- 
nity finds her avengers. Caefar was aflaflinated by his 
ion, Mahomet was poifoned by his wife, Kouli Khan 
was maflacred by his nephew, and Cromwell only died 
in his bed becaufe his fon Richard was a philofopher. 

“ Caefar, the tyrant of his country ; Caefar, who 
deftroyed the agents of his crimes, if they failed in ad- 
drefs ; Casfar, in fine, the huiband of every wife, and 
the wife of every huiband ; has been accounted a great 
man by the mob of writers. But it is only the philo- 
fopher who knows how to mark the barrier between 
celebrity and greatnefs. The talents of this Angular 
man, and the good fortune which conftantly attended 
him till the moment of his aflaffination, have concealed 
the enormity of his a&ions.” 

CJESAR, in Roman "antiquity, a title borne by all 

the 
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?sefar the emperors, from Julius Csfar to the deftru&ion of 

II. the empire. It was alfo ufed as a title of diftin&ion 
for the intended or prefumptive heir of the empire, 

v as king of the Romans is now ufed for that of the G er- 
man empire. 

This title took its rife from the furname of the firft 
emperor, C. Julius Csefar, which, by a decree of the 
fenate, all the fucceeding emperors were to bear. Un- 
der his fucceffor, the appellation of Augujhis being 
appropriated to the emperors, in compliment to that 
prince, the title Cssfar was given to the fecond per- 
fon in the empire, though Hill it continued to be given 
to the firll; and hence the difference betwixt Casfar 
ufed limply, and Csefar with the addition of Lmperator 
Auguflus. 

The dignity of Cxfar remained to the fecond of the 
empire, till Alexius Comnenus- having elefted Nice- 
phorus Meliffenus Caefar, by contract ; and it being 
neceffary to confer fome higher dignity on his own 
brother Ifaacius, he created him Sebaftocrator, with 
the precedency over Meliffeaus ; ordering, that in all 
acclamations, &c. Ifaacius Sebaftocrator fhould be 
named the fecond, and Meliflenus Caefar the third. 

CAESAR (Sir Julius), a learned civilian, was de- 
feended by the female line from the duke de Cefarini in 
Italy; and was born near Tottenham in Middlefex, in 
the year 1557. He was educated at Oxford, and af- 
terwards ftudied in the univerfity of Paris, where, in 
the year 1581, he was created doctor of the civil law, 
and two years after was admitted to the fame degree 
at Oxford, and alfo became dodtor of the canon law. 
He was advanced to many honourable employments, 
and for the laft 20 years of his life was mailer of the 
rolls. He was remarkable for his extenlive bounty and 
charity to all perfons of worth, fo that he feemed to 
be the almoner-general of the nation. He died 1639, 
in the 79th year of his age. It is very remarkable that 
the manuferipts of this lawyer were offered (by the ex- 
ecutors of fome of his defendants) to a cheefemonger 
for wafte-paper; but being timely infpedted by Mr 
Samuel Paterfon, this gentleman difeovered their worth, 
and had the fatisfadlion to find his judgment confirmed 
by the profeffion, to whom they were fold in lots for 
upwards of 500/. in the year 1757. 

CJESAR AIIgift a or Cafarea Augujla, (anc geog.), 
a Roman colony fituated on the river Iberus in the 
hither Spain, before called Salduba, in the territories 
of the Edetani. Now commonly thought to be Sara- 
gofa. 

CAESAREA, the name of feveral ancient cities, 
particularly one on the coall of Phenice. It was very 
conveniently fituated for trade; but had a very dange- 
rous harbour, fo that no Ihips could be fafe in it when 
the wind was at fouth-weft. Herod the Great king 
of Judea remedied this inconveniency at an immenfe 
expence and labour, making it one of the moll con- 
venient havens on that coaft. Pie alfo beautified it 
with many buildings, and beftowed 12 years in the 
finifiiing and adorning it. 

CiESARIAN operation. See MIDWIFERY. 

CiESARIANS, Cafarienfes, in Roman antiquity, 
were officers of minifters of the Roman emperors: They 
kept the account of the revenues of the emperors; and 
took poffeffion, in their name, of fuch things as de- 
volved or were confileated to them. 
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CiESARODUNUM (anc, geog.), a town of the Caefarodu- 

Turones in Celtic Gaul; now Tours, the capital of "“I11 , 
Touraine. See TOURS. CafFa. 

CiESAROMAGUS (anc. geog.), a town of the —— 
Trinobantes in Britain; by fome fuppofed to be 
Chelmsford, by others Brentford, and by others Burjlet. 

CiESENA (anc. geog.), a town of Gallia Cifpa- 
dana, fituated on the rivers Ifapis and Rubicon; now 
C AJSEN A, which fee. 

CJESIA SYLVA (anc. geog.), a wood in Germany, 
part of the great Sylva Hercynia, fituated partly in the 
duchy of Cleves, and partly in Weftphaha between 
Wefel and Kesfteld. 

CiESONES, a denomination given to thofe cut out 
of their mother’s wombs. Pliny ranks this as an au- 
fpicious kind of birth; the elder Scipio Afrieanus, and 
the firft family of Caffars, were brought into the world 
in this way. 

CiESTUS, in antiquity, a large gantlet made of 
raw hide, which the wreftlers made ufe of when they 
fought at the public games.—This was a kind of lea- 
thern ftrap, ftrengthened with lead or plates of iron, 
which encompaffed the hand, the wrill, and a part of 
the arm, as well to defend thefe parts as to enforce 
their blows. 

CA:STUS, or Cafum, was alfo a kind of girdle, made 
of wool, which the hulband untied for his fpoufe the 
firft day of marriage, before they went to bed. 

This relates to Venus’s girdle, which Juno borrowed 
of her to entice Jupiter to love her. See CESTUS. 

CAESURA, in the ancient poetry, is when, in the 
fcanning of a verfe, a word is divided fo, as one part • 
feems cut off, and goes to a different foot from the 
reft; as, 

Menti\ri no\li, nut\quam men\dacia \profunt. 
where the fyllables ri, U, quam, and men, are cse- 
furas. 

CJESURE, in the modern poetry, denotes a reft or 
paufe towards the middle of an Alexandrian verfe, by 
which the voice and pronunciation are aided, and the 
verfe, as it were, divided into two hemiftichs. See 
PAUSE. 

CiETERIS PARIBUS, a Latin term in frequent ufe 
among mathematical and phyfical writers. The words 
literally fignify, the rejl (or other things') being alike or 
equal. Thus we fay the heavier the bullet, cseteris 
paribus, the .greater the range ; i. e. by how much the 
bullet is heavier, if the length and diameter of the piece 
and ftrength of the powder be the fame, by fo much 
will the utmoft range or diftance of a piece of ordnance 
be the greater. Thus alfo, in a phyfical way, we fay, 
the velocity and quantity circulating in a given time 
through any fedlion of an arteiy, will, aeteris paribus, 
be according to its diameter, and nearnefs to or diftance 
from the heart. 

CiETOBRIX (anc. geog.), a town of Lufitania, 
near the mouth of the Tagus on the eaft fide; now ex- 
tindl. It had its name from its fiihery; and there 
are ttill extant fifti-pondson the ffiore, done with plafter 
of Paris, which illuftrate the name of the ruined city. 

CAFFA, in commerce, painted cotton-cloths ma- 
nufadlured in the Eaft Indies, and fold at Bengal. 

CAFFA, or Kiiffa, a city and port-town of Crim 
Tartary, fituated on the fouth-eaft part of thatpenin- 
fula. E. Long. 3.7. o. N. Lat. 44.55. 

It 



C A G [ 
Cafula It Is the mofl confiderable town in the country, and 

H gives name to the ilraits of Caffa, which runs from the 
, C:^e' Euxine or Black Sea, to the Palus Meotis, or fea of 

Azoph. 
CAFFILA, a company of merchants or travellers, 

who join together in order to go with more fecurity 
through the dominions of the Grand Mogul, and 
through other countries on the continent oi the Fail 
Indies. 

The Caffila differs from a caravan, at leaft in Per- 
fia : for the caffila belongs properly to fome fovereign, 
or to fome powerful company in Europe, whereas a 
caravan is a company of particular merchants, each 
trading upon his own account. The Enghlh and 
Dutch have each of them their caffila at Gambrow. 
There are alfo fuch caffilas, which crofs fome parts of 
the deferts of Africa, particularly that called the fea of 
fand, which lies between the kingdom of Morocco and 
thofe of Tombut and Gaigo. This is a journey of 400 
leagues; and takes up two months in going, and as 
many in coming back ; the caffila travelling only by 
night, on account of the exceffive heat of that country. 
The chief merchandize they bring back conlilts in gold 
duff, which they call atibar, and the Europeans tibir. 

CAFFILA on thecoaft of Guzerat or Cambaya, fig- 

•cifies a fmall fleet of merchant-fhips. 
CAFFRARIA, the country of the Caffresor Hot- 

tentots, in the moft foutherly parts of Africa lying in 
the form of a crefcent about the inland country of Mo- 
nomopata, between 350 fouth latitude and the tropic of 
Capricorn : and bounded on the call, fouth, and weft, 
by the Indian and Atlantic oceans. See HOTTEN- 

TOTS. 

Moft. of the fea-coafts of this country are fubjeft to 
the Dutch, who have built a fort near the moft fouthern 
promontory, called the Cape of Good-Hope. 

^ CAG, or KEG, a barrel or veffel, that contains from 

four to five gallons. 

CAGANUS, or CACANUS, an appellation anciently 
given by the Huns to their kings. The word appears 
alfo to have been formerly applied to the princes of 
Mufcovy, now called czar. From the fame alfo, pro- 
bably, the Tartar title cham or can, had its origin. 

CAGE, an inclofure made of wire, wicker, or the 
like, interwoven lattice-wife, for the confinement of 
birds or wild beafts. The word is French, cage, formed 
from the Italian geiggia, of the Latin cavea, which fig- 
nifies the fame : a caveis thea/ralilus in quibus include- 
lantur fra. 

Beafts were ufually brought to Rome fhut up in oaken 
or beechen cages, artfully formed, and covered or 
fhaded with boughs, that the creatures, deceived with 
the appearance of a wood, might fancy themfelves in 
their foreft. The fiercer fort were pent in iron cages, 
left wooden prifons fhould be broke through. In fome 
prifons there are iron cages for the clofer confinement 
of criminals. The French laws diftinguilh two foils 
of bird-cages, viz. high or finging cages, and low or 
dumb-cages; thofe who expofe birds to fale are obliged 
to put the hens in the latter, and the cocks in the for- 
mer, that perfons may not be impofed on by buying a 
hen for a cock. 

CAGES (cavea), denote alfo places in the ancient 
amphitheatres, wherein wild beafts were kept, ready to 
be let out for fport. The cavea were a fort of iron 
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; 1 CAG 
cages different from dens, which were under ground and C*s« 
dark ; whereas the cavca being airy and light, the 1 
beafts ruffied out of them with more alacrity and fierce- . 
nefs than if they had been pent under ground. 

CAGE, in carpentry, fignifies an outer-work of tim- 
ber, enclofing another within it. In this fenfe we fay, 

the cage of a wind-mill. The cage of a ftair-cafc denotes 

the wooden fides or walls which inclofe it. 
CAGEAN, or CAGAYAN, a province of the ifland 

of Lytzen, or Manila, in the Eaft Indies. It is the 
largeft in the ifland, being 80 leagues in length, and 
40 in breadth. The principal city is called New Se- 
govia, and 15 leagues eaft ward from this city lies cape 
Bajador. Doubling that cape, and coafting along 20 
leagues from north to fouth, the province of Cagean 
ends, and that of Illocos begins. The peaceable 
Cageans who pay tribute are about 9000 ; but there 
are a great many not fubdued. The whole province 
is fruitful: the men apply themfelves to agriculture, 
and are of a martial difpofition ; and the women apply 
to feveral works in cotton. The mountains afford food 
for a vaft number of bees; in confequence of which wax 
is fo plenty, that all the poor burn it inftead of oil. 
They make their candles after the following manner: 
they leave a fmall hole at each end of a hollow ftick 
for the wick to run through ; and then, flopping the 
bottom, fill it with wax at the top : when cold, they 
break the mould, and take out the candle. On the 
mountains there is abundance of brafil, ebony, and o- 
ther valuable woods. In the woods are ftore of wild 
beafts, as boars ; but not fo good as thofe of Europe. 
There are alfo abundance of deer, which they kill for 
their fleins and horns to fell to the Chinefe. 

CAGLI, an ancient epifcopal town of Italy, in 
the duchy of Urbino, fituated at the foot of the Apen- 
nine mountains. E. Long. 14. 12. N. Lat. 43. 3c. 

CAGLIARI (Paolo), called Paulo Veronefe, an ex- 
cellent painter, was born at Verona in the year 1532. 
Gabriel Cagliari his father was a fculptor, and Anto- 
nio Badile his uncle was his mafter in painting. He 
was not only efteemed the beft of all the Lombard 
painters, but for his extenfive talents in the art was 
peculiarly ftyled IIpittor felice, “ the happy painter 
and there is fcarcely a church in Venice where fome of 
his performances are not to be feen. De Piles fays, 
that “ his picture of the marriage at Cana, in the 
church of St George, is to be diftinguilhed from his 
other works, as being not only the triumph of Paul 
Veronefe, but almoft the triumph of painting itfelf.” 
When the fenate fent Grimani, procurator of St Mark, 
to be their ambafiador at Rome, Paul attended him, 
but did not ftay long, having left fome pieces at Ve- 
nice unfinilhed. Philip II. king of Spain, fent for him 
to paint the Efcurial, and made him great offers ; but 
Paul excufed himfelf from leaving his own country, 
where his reputation was fo well eftablilhed, that moft 
of the princes of Europe ordered their feveral ambaffa- 
dors to procure fomething of his hand at any rate. 
Fie was indeed highly efteemed by all the principal men 
in his time ; and fo much admired by the great matters, 
as well his contemporaries as thofe who fucceeded 
him, that Titian himfelf ufed to fay, he was the orna- 
ment of his profeffion. And Guido Reni being afked 
which of the matters his predeceffors he would choofe 
to be, were it in his power, after Raphael and Corre- 
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gio, named Paul Veronefe ; whom he always called his 
Paolino. He died of a fever at Venice in 1588, and 
had a tomb and a xlatue of brafs ere&ed to his memory 
in the church of St Sebaftian. He left great wealth to 
his two fons Gabriel and Charles, who lived happily to- 
gether, and joined in finifhing feveral of their father’s 
imperfect pieces with good fuccefs. 

CAGLIARI, an ancient, large, and rich town, capital 
of the iilaad of Sardinia in the Mediterranean. It is 
feated on the declivity of an hill, is an univerfity, an 
archbifhopric, and the refidence of the viceroy. It has 
an excellent harbour, and a good trade ; but' is a place 
of no great ftrength. It was taken, with the whole 
ifiand, bv the Englifh in 1708, who transferred it to 
the emperor Charles VI. ; but it was retaken by the 
Spaniards in 1717, and about two years afterwards 
ceded to the duke of Savoy in lieu of Sicily, and hence 
he has the title of king of Sardinia. E. Long. 9. 14. 
N. Lat. 39. 12. 

CAGUI, in zoology, a fynonyme of two fpecies of 
monkeys, tv*, the jacchus and cedipus. See SIMIA. 

CAHORS, a confiderable town of France,in Querci 
in Guienne, with abifhop’s fee and an univerfity. It is 
feated on a peninfula made by the river Lot, and built 
partly on a craggy rock. The principal ftreet is very 
narrow ; and terminates in the market-place, in which 
is the town-houfe. The cathedral is a Gothic Itructure, 
and has a large fquare ileeple. The fortifications are 
regular, and the town is furrounded with thick walls. 
E. Long. 1.6. N. Lat. 44. 26. 

CAHYS, a dry* meafure for corn, ufed in fome parts 
of Spain, particularly at Seville and at Cadiz. It is 
near a bufhel of our meafure. 

CAJANABURG, the capital of the province of 
Cajania or Eaft Bothnia in Sweden, fituated on the 
north-eaft part of the lake Cajania, in E. Long. 27. o. 
N. Lat. 63. 50. 

CAIPHAS, high-prieft of the Jews after Simon, 
condemned Chriit to death; and was put out of his 
place by the emperor Vitellius, for which difgrace he 
made away with himfelf. 

CAJAZZO, a town of the province of Lavoro in 
the kingdom of Naples, fituated in E. Long. 15. o. 
N. Lat. 41. 15. 

CAICOS, the name of fome American iflands to 
the north of St Domingo, lying from W. Long. 112. 
10. to 113. 16. N. Lat 21. 40. 

CAJEPUT, an oil brought from the Ealt Indies 
nefembling that of Cardamoms. 

CAIETA, ( anc.geog.), a port and town of Latium, 
fo called from ./Eneas’s nurfe ; now Gaeta, which fee. 

CAJETAN (Cardinal), was born at Cajeta in the 
kingdom of Naples in the year 1469. His proper 
name was Thomas de Vio ; but he adopted that of Ca- 

jeian from the place of his nativity. He defended the 
authority of the Pope, which fuffered greatly at the 
council of Nice, in a work entitled Of the power of the 
Pope ; and for this work he obtained the bilhopric of 
Cajeta. He was afterwards raifed to the archiepifcopal 
fee of Palermo, and in 1517 was made a cardinal by 
Pope Leo X. The year after, he was fent as legate 
into Germany, to quiet the commotions raifed againll 
indulgences by Martin Luther ; but Luther, under pro- 
tection of Frederic eleCtor of Saxony, fet him at de- 
fiance ; for though he obeyed the cardinal’s fummons 
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in repairing to Auglburg, yet he rendered all his pro- 
ceedings ineffectual. Cajetan was employed in feveral, ( a’l"e' 
other negociations and tranfadtions, being as ready at 
buiinefs as at letters. He died in 1534. He wrote 
Commentaries upon A rift 0 tie’s philofophy, and upon 
Thomas Aquinas’s theology ; and made a literal tranf- 
lation of the Old and New Tellaments. 

CAIFONG, a large, populous, and rich town of 
Afia, in China, feated in the middle of a large and well 
cultivated plain. It Hands in a bottom ; and when be- 
fieged by the rebels in 1642, they ordered the dykes 
of the river Hohangho to be cut, which drowned the 
city, and deftroyed 300,000 of its inhabitants. E. Long, 
113. 27. N. Lat. 35'. o. 

CAILLE (Nicholas Louis de la), an eminent ma- 
thematician and aftronomer, was born at a fmall town 
in the diocefe of Rheims in 1713. His father had fer- 
ved in the army, which he quitted, and in his retire- 
ment ftudied mathematics; and amufed. himfelf with 
mechanic exercifes, wherein he proved the happy author 
of feveral inventions of confiderable ufe to the public. 
Nicholas, almoft in his infancy, took a fancy to mecha- 
nics, which proved of fignal fervice to him in his ma- 
turer years. He was fent young to fchool at Mahtes- 
fur-Seine, where he difeovered early tokens of genius. 
In 1729, he went to Paris; where he ftudied the daf- 
fies, philofophy, and mathematics. Aftenvards he went 
to ftudy divinity at the college de Navarre, propofing 
to embrace an ecclefiaftical life. At the end of three 
years he was ordained a deacon, and officiated as fuch 
in the church of the college de Mazarin feveral years ; 
but he never entered into priefts orders, apprehending 
that his aftronomical ftudies, to which he became moft 
affiduoufiy devoted, might too much interfere with his 
religious duties. In 1739, he was conjoined with M. de 
Thury, fon to M. Calfini, in verifying the meridian of 
the royal obfervatory through the whole extent of the 
kingdom of France. In the month of November the 
fame year, whilft he was engaged day and night in the 
operations which this grand undertaking required, and 
at a great diftance from Paris, he was, without any fo- 
licitation, eledted into the vacant mathematical chair 
which the celebrated M. Varignon had fo worthily 
filled. Here he began to teach about the end of 1 74c; 
and an obfervatory was ordered to be eredled for his 
ufe in the college, and furnifhed with a fuitable appa- 
ratus of the belt inftrutnents. In May 1741, M. de la 
Caille was admitted into the royal academy of feiences 
as an adjoint member for aftronomy. Befides the many 
excellent papers of his difperfed up and down in their 
memoirs, he published Elements of geometry, mecha- 
nics, optics, and aftronomy. Moreover, he carefully 
computed all the eclipfes of the fun and moon that had 
happened fince the Chriftian ?era, which were printed 
in a book publifhed by two Benedidlines, entitled 
de verefer les dates, &c. Paris, 1750, in 4to. Befides 
thefe, he compiled a volume of aftronomical epheme- 
rides for the years 1745 to 1755 ; another for the years 
I755 to > a third for the years 1765 to 1775 J 
an excellent work entitled Ajlrommiee fundamenta no- 
v'ffJmis folis et flellarum olfervationibus ftaliliia; and 
the moft corredl folar tables that ever appeared. Ha- 
ving gone through a feven years feries of aftronomi- 
cal obfervations in his own obfervatory, he formed a 
projedl of going to obferve the fouthern ftars at the 
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Caille. Cape of Good Hope. This was highly approved by the intimate friends and the aftronomers, ^he^firft of all 

academy, and by the prime minifter Comte de Argen- ' ’ ' J 1“ r A--n—- u-~u 

fon, and very readily agreed to by the Hates of Hol- 
land. Upon this, he drew up a plan of the method he 
propofed to purfue in his fouthern obfervations ; fetting 
forth, that, befides fettling the places of the fixed liars, 
he propofed to determine the parallax of the moon, 
Mars, and Venus. But whereas this required corre- 
fpondent obfervations to be made in the northern parts 
of the world, he fent to thofe of his correlpendents 
who were expert in practical aftronomy previous no- 
tice, in print, what obfervations he defigned to make 
at fuch and fuch times for the faid purpofe. At length, 
on the 2 ill of November 1750, he failed for the Cape, 
and arrived there on the 19th of April 1751 • forth- 
with got his inftruments on Ihore ; and, with the affift- 
ance of fome Dutch artificers, fet about building an 
aftrcnomical obfervatory, in which his apparatus of in- 
flruments was properly dilpofed of as foon as it was in 
a fit condition to receive them. * 

The Iky at the Cape is generally pure and ferene, 
unlefs when a fouth-eaft wind blows. But this is of- 
ten the cafe ; and when it is, it is attended with fome 
llrange and terrible effects. The liars look bigger, and 
feem to caper ; the moon has an undulating tremor ; 
and the planets have a fort of beard like comets. Two 
hundred and twenty-eight nights did our altronomer 
furvey the face of the fouthern heavens ; during which 
fpace, which is almoll incredible, he obferved more 
than 10,000 liars ; and whereas the ancients filled the 
heavens with raonfters and old-wives tales, the abbe de 
la Caille chofe rather to adorn them with the inilru- 
ments and machines which modern philofophy has 

* See the made ufe of for the con quell of nature*. With no 
Planifpherc jefs fuccefs did he attend to the parallax of the moon, 
in his Crf- Mars, Venus, and the fun. Having thus executed the 

purpofe of his voyage, and no prefent opportunity of- 
fering for his return, he thought of employing the va- 
cant time in another arduous attempt; no lefs than 
that of taking the meafure of the earth, as he had al- 
ready done that of the heavens. This indeed had, 
through the munificence of the French king, been done 
before by different fets of learned men both in Europe 
and America ; fome determining the quantity of a de- 
gree under the equator, and others under the arftic 
circle : but it had not as yet been decided whether in 
the fouthern parallels of latitude the fame dimenfions 
obtained as in the northern. His labours -were re- 
warded with the fatisfadlion he wilhed for; having de- 
termined a diltance of 410,814 feet from a place cal- 
led KTip-Fontyn to the Cape, by means of a bafe of 
38,802 feet, three times actually meafured : whence he 
difeovered a new fecret of nature, namely, that the 
radii of the parallels in fouth latitude are not the fame 
as thofe of the correfponding parallels in north lati- 
tude. About the 23d degree of fouth latitude he found 
a degree on the meridian to contain 342,222 Paris feet. 
He returned to Paris the 2 7th of September 1754 ; ha- 
ving in his almoll four years abfence expended no more 
than 9144 livres on himfelf and his companion ; and 
at his coming into port, he refufed a bribe of 100,000 
livres, offered by one who thirfted lefs after glory than 
gain, to be lharer in his immunity from cuilom-houfe 
fearches. 

After receiving the congratulatory vifits of his more 
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Jielliferum. 

thought fit to draw up a reply to fome ftri&ures which 
profcflbr Euler had publilhed relative to the meridian, 
and then he fettled the refults of the comparifon of his - 
own with the obfervations of other allronomers for the 
parallaxes. That of the fun he fixed at pF7 5 of the 
moon, at 56' 56' ; of Mars in his oppofition, 36''; of 
Venus, 38''. He alfo fettled the laws whereby allro- 
nomical refractions are varied by the different den- 
fity or rarity of the air, by heat or cold, and drynefs 
or moillure. And, laltly, he Ihowed an eafy, and by 
common navigators practicable, method of finding the 
longitude at fea by means of the moon, which he illuf- 
trated by examples feleCled from his own obfervations 
during his voyages. His fame being now eitablifhed 
upon fo firm a balls, the moll celebrated academies of 
Europe claimed him as their own : and he was unani- 
moully defied a member of the royal fociety at Lon- 
don ; of the inllitute of Bologna ; of the imperial aca- 
demy at Peterlburg ; and of the royal academies of 
Berlin, Stockholm, and Gottingen. In the year 1760,- 
Mr de la Caille was attacked with a fevere fit of the 
gout ; which, however, did not interrupt the courfe of 
his lludies ; for he then planned out a new and immenfe. 
work, no lefs than a hillory of allronomy through all 
ages, with a comparifon of the ancient and modern ob- 
fervations, and the conftruftion and ufe of the inftru- 
ments employed in making them. In order to purfue. 
the talk he had impofed upon himfelf in a fuitable re- 
tirement, he obtained a grant of apartments in the 
royal palace of Vincennes ; and whillt his allronomical 
apparatus was erefting there, he began printing his 
Catalogue of the fouthern liars, and the third volume 
of his Ephemerides. The Hate of his health was, to- 
wards the end of the year 1763, greatly reduced. His 
blood grew inflamed; he had pains of the head, cb- 
llruftions of the kidneys, lofs of appetite, with an op- 
pletion of the whole habit. His mind remained un- 
affected, and he refolutely perfifted in his lludies as 
ufuak In the month of March, medicines were ad- 
miniltered to him, which rather aggravated than al- 
leviated his fymptoms ; and he was now fenfible, that 
the fame dillemper which in Africa, ten years before, 
yielded to a few fimple remedies, did in his native 
country bid defiance to the bell phyficians. This in- 
duced him to fettle his affairs : his manuferipts he com- 
mitted to the care and diferetion of his elteemed friend 
M. Maraldi. It was at lall determined that a vein 
Ihould be opened; but this brought on an obllinate 
lethargy, of which he died, aged 49. 

CAIMACAN,or CA 1 MACAM,in the Turkifh affairs, 
a dignity in the Ottoman empire, anfwering to lieute- 
nant, or rather deputy, amongll us. 

There are ufually two Caimacans ; one refiding at 
Conilantinople, as governor thereof; the other attend- 
ing the grand vizir in quality of his lieutenant, fecre- 
tary of liate, and firlt miniller of his council, and gives 
audience to ambaffadors. Sometimes there is a third 
caimacan, who attends the fultan ; whom he acquaints 
with any public dillurbances, and receives his orders 
concerning them. 

CAIMAN ISLANDS, certain American iflands lying 
fouth of Cuba, and north-well of Jamaica, between 
8i° and 86° of weft longitude, and in 21 of north la- 
titude. They are moll remarkable on account of the 
6 •fifhprv 
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■Cain jiftiery of tortoife, which the people of Jamaica catch 

I! here, and carry home alive, keeping them in pens for 
<~,airns food, and killing them as they want them. 

CAIN, eldeft fon of Adam and Eve, killed his 
brother Abel; for which he was condemned by 
God to banifhment and a vagabond ftate of life. 
Cain retired to the land of Nod, on the eail of Eden ; 
jmd built a city, to which he gave the name of his fon 
Enoch. 

CAINITES, a fe£t of heretics in the 2d century, fo 
•called on account of their great refpeft for Cain. They 
pretended that the virtue which produced Abel was of 
an order inferior to that which had produced Cain, and 
that this was the reafon why Cain had the vi&ory over 
Abel and killed him; for they admitted a great number 
•of genii, which they called virtues, of different ranks 
and orders. They made profeffion of honouring thofe 
who carry in Scripture the molt vifible marks of repro- 
bation; as the inhabitants of Sodom, Efau, Korah, 
Dathan, and Abiram. They had, in particular, a 
very great veneration for the traitor Judas, under pre- 
tence that the death of Jefus Chrift had hived mankind. 
They had a forged gofpel of Judas, to which they paid 
great refpeft. 

CAIRNS, or CARNES, the vulgar name of thofe 
heaps of hones which are to be feen in many places of 
Britain, particularly Scotland and Wales.—They are 
compofed of hones of all dimenfions thrown together 
in a conical form, a hat hone crowning the apex; (fee 
Plate CXXVII.). 

Various caufes have been afligned by the learned for 
thefe heaps of hones. They have fuppofed them to have 
been, in times of inauguration, theplaceswheretbechief- 
tain-elech hood to fliow himfelf to beh advantage to the 
people ; or the place from whence judgment was pro- 
nounced; or to have been eredfed on the road-lide in ho- 
nour of Mercury; or to have been formed in memory of 
feme folemn compact, particularly where accompanied 
by handing pillars of hones ; or for the celebration of 
certain religious ceremonies. Such might have been 
the reafons, in feme inhances, where the evidences of 
hone-chehs and urns are wanting : but thefe are fo 
generally found, that they feem to determine the 
moh ufual purpofe of the piles in quehion to have 
been for fepulchral monuments. Even this dehina- 
tion might render them fuitable to other purpofes; 
particularly religious, to which by their nature they 
might be fuppofed to give .additional folemnity.— 
According to Toland, hres were kindled on the 
tops or hat hones, at certain times of the year, par- 
ticularly on the eves of the ih of May and the ih of 
November, for the purpofe of facrificing ; at which 
time all the people having extinguifhed their domehic 
hearths rekindled themfrom thefacred hres of the cairns. 
In general, therefore, thefe accumulations appear to 
have been defigned for the fepulchral prote&ion of 
heroes and great men. The hone-chehs, the repoh- 
tory of the urns and afhes, are lodged in the earth be- 
neath: fometimes only one, fometimes more, are found 
thus depolited; and Mr Pennant mentions an inhance 
of 17 being difeovered under the fame pile. 

Cairns are of different lizes, fome of them very large. 
Mr Pennant deferibes one in the ifland of Arran, 114 
feet over and of a vah height. They may juhly be 
fuppofed to have been proportioned in fize to the rank 
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of the perfon, or to his popularity the people of a 
whole dihrift affembled to fhow their refpeft to the 
deceafed; and, by an a6five honouring of his me- 
mory, foon accumulated heaps equal to thofe that a- 
honifh us at this time. But thefehonours were notmere- 
ly thofe of the day ; as long as the memory of the de- 
ceafed endured, not a paffenger went by without add- 
ing a ftone to the heap: they fuppofed it would be 
an honour to the dead, and acceptable to his manes. 

Quanquam ftjllnas, non ejl mora longa: liccbit, 
Injetla ter pulvere, curras. 

To this moment there is a proverbial expreflion a- 
mong the highlanders allufive to the old practice: a 
fupplxant will tell his patron, Curri mi clock er do 
charne, “I will add a ftone to your cairn;” meaning,' 
When you are no more, I will do all poffible honour to 
your memory. 

Cairns are to be found in all parts of our illands, in 
Cornwal, Wales, and all parts of North Britain; they 
were in ufe among the northern nations; Dahlberg, 
in lus 323d plate, has given the figure of one. In 
Wales they are called carneddau; but the proverb taken 
from them there, is not of the complimental kind : 
Karn ar dy ben, or, “ A cairn on your head,” is a token 
of imprecation. 

CAIRO, or GRAND CAIRO, the capital of Egypt, 
fituated in a plain at the foot of a mountain, in E. 
Long. 32. o. N. Lat. 30. o. It was founded by Jaw- 
har, a Magrebian general, in the year of the Hegira 
358. He had laid the foundations of it under the ho- 
rofeope of Mars; and for that reafon gave his new city 
the name of sil Kahirah, or the ViSorious, an epithet 
applied by the Arab aftronomers to that planet. In 
362 it became the refidence of the kaliffs of Egypt, 
and of confequence the capital of that country, and 
has ever fince continued to be fo. It is divided into 
the New and Old cities. Old Cairo is on the eaftern 
fide 01 the river Nile, and is now almoft uninhabited. 
The New, which is properly Cairo, is feated in a fandy 
plain about two miles and a half from the old city. 
It hands on the weftern fide of the Nile, from which 
it is not three quarters of a mile diftant. It is ex- 
tended along the mountain on which the caftle is built, 
for the fake of which it was removed hither, in order, 
as fome pretend, to be under its protection. EIo\vr- 
ever, the change is much for the worfe, as well with 
regard to air as water, and the pleafantnefs of the pro- 
fpeCt. Bulack may be called the port of Cairo ; for it 
ftands on the bank of the Nile, about a mile and a half 
from it, and all the corn and other commodities are 
landed there before they are brought to the city. 
Some travellers have made Cairo of a moft enormous 
magnitude, by taking in the old city Bulack, and the 
new; the real circumference of it, however, is not above 
ten miles, but it is extremely populous. The firfl 
tiling that ftrikes a traveller is the narrownefs of the 
ftreets, and the appearance of the houfes. Thefe are 
fo daubed with mud on the outfide, that you would 
think they were built with nothing elfe. Beftdes, as 
the ftieets are unpaved, and always full of people, the 
walking in them is very inconvenient, efpecially to 
ftrangers. i o remedy this, there are a great number 
of affes, which aiways ftand ready to be hired for a 
trifle, that is, a penny a mile. The owners drive 
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Cairo, them along, and give notice to the crowd to make way. The gates of Cairo are three, which are very fine and rj' 
—v— And here it may be obferved, that the Chriilians in magnificent. > .... 

this, as well as other parts of the Turkifh dominions, There are about 300 public mokjues in this city, 
are not permitted to ride upon horfes. The number fome of which have fix minarets.. The moique ot A- 
of the inhabitants can only be gueffedat ; but we-may (bar hath feveral buildings adjoining, which were once 
conclude it to be very great, becaufe in fome years a famous univeriity, and 14,000. fcholars and Itudents 
the plague will carry off 200,000, without their being were maintained on the foundation; but has now not 
much miffed. The houfes are from one to two or three above 1400, and thofe are only taught to read and ' 
flories hi«-h, and fiat at the top ; where they take the write. All the mofques.are built upon the fame plan, 
air and often fleep all night. The better fort of thefe and differ only in magnitude. 1 lie entrance is thro’ 
have a court on the infide like a college. The com- the principal gate into .a large fquare, open on the 
men run of houfes have very little room, and. even a- top, but well paved. Round this are covered galleries,. 
mong great people it is ufual for 20 or 30 to lie in the fupported by pillars; under which they fay their pray- 
fmallhall. Some houfes will hold 3C0 perfons of both ers, in the fhade. On one fide of the fquare there are 
fexes, among whom are 20 or 30 flaves, and thofe of particular places with bafons of water,, far the conve- 
ordinary rank have generally three or four. niency of performing the ablutions injoined by the Ro- 

There is a canal called Halls, which runs along the ran. The moft remarkable part of the mofque, befides 
city from one end to the other, with houfes on each the minaret, is the dome. I his is often bold, well 
fide, which make a large ftraight ftreet. Befides this,, proportioned, and of an allonifhmg magnitude. The 
there are feveral lakes, which are called blrks in the infide ftones are carved like lace, flowers, and melons, 
language of the country. The principal of thefe, which They are built fo firm, and with fuch art, that tney 
is near the caftle, is joo paces in diameter. The mofl will laft 600 or 700 years. About the. outward cir- 
eleo-ant houfes in the city are built on its banks ; but cumference there are large Arabic inferiptions, in re- 
what is extraordinary, eight months in the year it con-- lievo, which may be read by thofe who hand below, 
tains water, and the other four it appears with a charm- though they are fometimes of a wonderful height, 
ing verdure. When there is water fufficient, it is al- The khanes or caravanferas are numerous and large,. 
ways full of gilded boats, barges, and barks, in which with a court in the. middle, like their houies. Some 
people of condition take their pleafure towards night, are feveral ftories high, and are always full of people 
at which time there are curious fire-works, and variety and merchandife. I he Nubians, the Abyffinians, and 
of mufic. other African nations, which come to Cairo, have one 

New Cairo is furrounded with walls built with ftone, to themfelves, where they always meet with lodging, 
on which are handfome battlements, and at the dirtance Here they are fecure from infults, and their efleets are 
of every hundred paces there are very fine towers, which all fafe. Befides thefe, there is a bazar, or market, 
have room for a great number of people. The walls where all forts of goods are to be fold. This is in a 
■were never very high, and are in many places gone to long broad ftreet ; and yet the crowd is fo great, you 
ruin. The balha lives in the caitle, which was built can hardly pafs along. At the end of this ftreet is a- 
by Saladine feven hundred years ago. It Hands in the nother fhort one, but pretty broad, with (hops full of 
middle of the famous mountain Moketan, which ter- the bell fort of goods, and precious meichandiie. At 
minates in this place, after it had accompanied the the end of this fhort ftreet there is a great khane, where 
Nile from Ethiopia hither. This caftle is the only all forts of white flaves are to be fold. Farther than 
place of defence in Egypt; and yet the Turks take this is another khane, where a gi'eat number of blacks, 
no notice of its falling, infomuch that in procefs of of both fexes, are expofed to fale. Not far from the 
time it will, become a heap of rubbilh. The principal heft market-place is an hofpital, and a mofque for mad 
part in it is a magnificent hall, environed with 12 co- people. They alfo receive and maintain lick people 
lumns of granite, of a prodigious height and thicknefs, into this hofpital, but they are poorly looked after, 
which fuftain an open dome, under wdiich Saladine Old Cairo has fcarce any thing remarkable but the 
diftributed juftice to his fuhjedts. Round this dome granaries of Jofeph; which are nothing but a high 
there is an infeription in relievo, which determines the wall, lately built, which includes a fquare fpot of 
date and by whom it was built. From this place the ground, Avhere they depofite wheat, .barley, and other 
w-hole city of Cairo may be feen, and above 30 miles grain, which is a tribute to the balha, paid by the 
along the Nile, w'ith the fruitful plains that lie near it, owners of land. This has no other covering but the 
as well as the mofques, pyramids, villages, and gardens, heavens, and therefore the birds are ahvays fure to 
with wThich thefe fields are covered. Thefe granite have their (hare. There is likewife a tolerable hand- 
pillars were the work of antiquity, for they were got fome church, which is made ufe of by the Copts, who 

• out of the ruins of Alexandria. There are likewife in are Chriftians and the original inhabitants of Egypt. . 
the mofques and in the principal houfes no lefs than Jofeph’s w^ell is in the caftle, and was made by king 
40,000 more, befides great magazines, where all kinds Mohammed about 700 years ago* It is called Jofeph’s 
are to be bad at very low rates. A janiflary happened well, becaufe they attribute every thing extraordinary 
to find five in his garden, as large as thofe in the caf- to that remarkable perfon. It is cut in a rock, and is 
tie; but could not .find any machine of ftrength fuffi- 280 feet in depth. The water is drawn up to the top 
cient to move them, and therefore had them fawed in by means of oxen, placed on platforms, at proper dif- • 
pieces to make mill-ftones. It is believed that there tances, w hich turn about the machines that raife it. 
have been 30 or 40,000 of thefe pillars brought from The defeent is fo floping, that, though there are no 
Alexandria, wE.ere there are yet many more to be had, fteps, the oxen can defeend and afeend with cafe. . 
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Uiro The river Nile, to which not only Cairo, hut all 

• ** Egypt is fo much indebted, is now known to have its !tb‘1Rf~s' rife in Abyffinia. The increafe of the Nile generally 
begins in May, and in June they commonly proclaim 
about the city how much it is rifen. Over againft 
old Cairo the baiha has a houfe, wherein the water 
enters to a column, which has lines at the dillance of 
every inch, and marks at every two feet as far as 30. 
When the water rifes to 2 2 feet, it is thought to be of 
a fufficient height; when it rifes much higher, it does 
a great deal of mifchief. There is much pomp and 
ceremony ufed in letting the water into the canal, or 
hali, above-mentioned. The bafha gives the Jirft broke 
towards the removal of the dike or dam. When the 
water has filled the canal and lakes in the city, and 
the numerous cifterns that are in the mofques and pri- 
vate houfes, it is let into a vaft plain, to the north- 
eaft ; the extent of which is 50 miles. When the 
country is covered with water, it is no unpleafant fight 
to view the towns appearing like little iflands, and the 
people paffing and repafling in boats. 

The inhabitants of Cairo are a mixture of Moors, 
Turks, Jews, Greeks, and Cophts, or Coptis. The 
only difference between the habit of the Moors and 
Coptis is their turbans ; thofe of the Moors being 
white, and of the Coptis white flriped with blue. 
The common people generally wear a long black loofe 
frock, fewed together all down before. The Jewrs 
wear a frock of the fame fafhion, made of cloth ; and 
their caps are like a high crowned hat, without brims, 
covered with the fame cloth, but not fo taper. The 
Jewifh womens are not veiy unlike the mens, but 
more light and long. The Greeks are habited like 
the Turks, only their turbans differ. 

Provifions of all kinds are exceeding plenty ; for 20 
eggs may be bought for a parrah or penny, and bread 
is fix times as cheap as with us. They have almoft 
all forts of flefn and fifh ; and in particular have tame 
buffaloes, which are very ufeful. They bring goats 
into the llreets in great numbers, to fell their milk. 
Their gardens are well flocked with fruit-trees of va- 
rious kinds, as well as roots, herbs, melons, and cu- 
cumbers. The moft common flefh meat is mutton. 
The goats are very beautiful, and have ears two feet 
in length ; but their flefh is in no great efleem. 

CAIRO AN, or CAIRWAN, a city of Africa, in the 
kingdom of Tunis, feated in a fandy barren foil, a- 
bout five miles from the gulph of Capres. It has 
neither fpring, well, nor river ; for which reafon they 
are obliged to preferve rain-water in tanks and ciflevns. 
It was built by the Aglabites ; and is the ancient Cy- 

' See Bar- 
rene*> but hath now lofl its fplendor. There is flill, 

ry. however, a very fuperb mofque, and the tombs of the 
kings of Tunis are yet to be feen. E. Long. o. 12. 
N. Lat. 35. 40. 

CAISSON, in the military art, a wooden cheft, 
into which feveral bombs are put, and fometimes 
filled only with gunpowder : this is buried under fome 
work whereof the enemy intend to poffefs themfelves, 
and, when they are mailers of it, is fired, in order to 
blow them up. 

CAISSON is alfo ufed for a wooden frame or chefl 

ufed in laying the foundations of the piers of a bridge. 

CAITHNESS, otherwife called theJhire of Wich, 
is the mofl northern county of all Scotland ; bounded 
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on the eafl by the ocean, and by Strathnaver and Suther- Caithnefs. 
land on the fouth and fouth-weft : from thefe it is di- ¥ 

vided by the mountains Orde, and a continued ridge cf 
hills as far as Knockfin, then by the whole courfe of 
the river Hallowdale. On the north it is wafiied by the 
Pentland or Putland frith, which flows between this 
county and the Orkneys. It extends 35 miles from 
north to fouth, and about 20 from eafl to weft. The 
coaft is rocky, and remarkable for a number of bays 
and promontories. Of thefe, the principal are Sand- 
fide-head to the weft, pointing to the opening of Pent- 
land frith ; Orcas, now Holborn-head, and Dunnet 
head, both pointing northward to the frith. Dunnet- 
head, is a peninfula about a mile broad, and feven in 
compafs; affording feveral lakes, good paflure, excel- 
lent mill-flones, and a lead-mine. Scribifler bay, on 
the north-well, is a good harbour, where Ihips may 
ride fecurely. Rice-bay, on the call fide, extends three 
miles in breadth; but is of dangerous accefs, on ac- 
count of fome funk rocks at the entrance. At the bot- 
tom of this bay appear the ruins of two ftrong cattles, 
the feat of the Earl of Caithnefs, called Cajlle Sinclair^ 
and Gernego, joined to each other by a draw-bridge. 
Duncan’s bay, otherwife calledDunjby-head, isthenorth- 
eaft point of Caithnefs, and the extremeft promontory 
in Britain. At this place, the breadth of the frith does 
not exceed 12 miles, and in the neighbourhood is the 
ordinary ferry to the Orkneys. Here is likewife Clythe- 
nefs pointing eaft, and Nofhead pointing north-eafl. 
The fea in this place is very impetuous, being in con- 
tinual agitation from violent counter-tides, currents, 
and vortices. The only ifland belonging to this coun- 
ty is that of Stroma* in the Pentland frith, at the di- 
ftance of two miles from the main land, extending a- 
bout a mile in length, and producing good corn. The 
navigation'is here rendered very difficult by conflicting 
tides and currents, which at both ends of the ifland 
produce a great agitation in the fea. At the fouth 
end, the waves dance fo impetuoufiy, that the failors 
term them the merry men of May, alluding to the houfe 
of one Mr May, on the oppofite fhore of Caithnefs, 
which ferved them as a land-mark, in the dangerous 
paftage between the ifland and the continent. The pro- 
perty of this ifland was once difputed between the earls 
of Orkney and Caithnefs; but adjudged to the latter, 
in confequence of an experiment, by which it appeared, 
that venomous creatures will live in Stroma, whereas 
they die immediately if tranfported to the Orkneys. 
The county of Caithnefs, though chiefly mountainous, , 
flattens towards the fea-coaft, where the ground is a- 
rable, and produces good harvefts of oats and barley, 
fufiicient for the natives, and yielding a furplus for 
exportation. Caithnefs is well watered with fmall rivers, 
brooks, lakes, and fountains, and affords a few woods 
of birch, but is in general bare of trees; and even thofe 
the inhabitants plant are ftunted in their growth. 
Lead is found at Dunnet, copper at Old Urk, and 
iron ore at feveral places; but thefe advantages are not 
improved. The air of Caithnefs is temperate, tho’ in 
the latitude of 58, where the longeft day in fummer is 
computed at 18 hours; and when the fun fets, he makes 
fo fmall an arch of a circle below the horizon, that the 
people enjoy a twilight until he rifes again. The fuel 
ufed by the inhabitants of Caithnefs confifts of peat and 
turf, which the ground yields in great plenty. The 

forefts 
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Caithnefs. forells of Moravins and Bemdale afford abundance of to the lairds, an invincible impediment to the profpe- 
'    red-deer and roe-bucks: the country is well Itored rity of the country. The women are alfo condemned 

with hares, rabbits, growfe, heathcocks, plover, and to a fliameful drudgery ; it not being uncommon to fee 
all forts of game, comprehending a bird called fno'w- them trudging in droves of 60 or 70 to the fields with 
feet, about "the fize of a fparrow, exceedingly fat and bafkets of dung on their backs, which are filled at pics* 
delicious, that comes hither in large flights about the fure from the dunghills by their lords and mailers \\itn 
middle of February, and takes its departure in April, their pitchforks. 
The hills are covered with fheep and black cattle ; fo The lafl private war in Scotland was occafioned by 
numerous, that a fat cow has been fold at market for a difpute relating to this county. An earl of Breadal- 
4s. Sterling. The rocks along the coafts are frequented bane married an heirefs of Caithnefs : the inhabitants 
bv eagles, hawks, and all manner of fea-fowl, whole would not admit her title, but fet up another perion in 
cgp-s and young are taken in vaft quantities by the na- oppofition. The earl, according to the cuftom of thole 

, tfves. The rivers and lakes abound with trout, fal- times, defigned to aiTert his right by force of arms : he 
mon, and eels; and the fea affords a very advantageous raffed an army of 1500 men; but thinking the number 
fifhery. Divers obelifksand ancient monuments appear too great, he difmifled firfl one 500, and then another, 
in this diftria, and feveral Romifh chapels are ftill With the remainder he marched to the borders of Caith- 
Itanding. Caithnefs is well -peopled with a race of nefs. Here he thought proper to add ftratagem to 
hardy inhabitants, who employ themfelves chiefly in force. He knew that the enemy’s army waited for him 
fifhing, and breeding fheep and black cattle : they are on the other fide of the promontory of Ord. He knew 
even remarkably induftrious; for between Wick and alfo, that whifky was then the ne&ar of Caithnefs ; and 
Dunbeath, one continued track of rugged rocks, ex- therefore ordered a fhip laden with that precious liquor 
tending 12 miles, they have forced feveral little har- to pafs round, and wilfully ftrand itfelf on the fliore. 
hours for their fifhing boats, and cut artificial fteps The dire&ions were pun&ually obeyed ; and the crew 
Bom the beach to the top of the rocks, where they have in a feeming fright elcaped in the boats to the invading 
erefted houfes, in which they cure and dry the fiih for army. The Caithnefs men made a prize of die fhip ; 
market. ' ' but making too free with the freight, became an eafy 

According to Mr Pennant, this county is fuppofed to prey to the earl, who attacked them during their in- 
fend out in fome years about 20,ooohead of black cattle, toxication, and gained the county, which he difpoied 
but in bad feafons the farmer kills and falts great num- of very foon after his conqueft. 
bers for fale. Great numbers of fwine are alio reared CAIUS, KAYE, or Keye, (Dr John), the founder 
here. Thefe are ' fliort, high-backed, long briflled, of Caius college in Cambridge, was born at Norwich 
fharp, {lender, and long-nofed ; have long ereft ears, in 1510. He was admitted very young a ftudent in 
and moft favage looks. Here are neither barns nor Gonville-hall in the above mentioned univerfity ; and 
granaries: the corn is threfhed out, and preferved in at the age of 2 r tranflated from Greek into Latin fome 
the chaff in byks ; which are flacks, in the fhape of bee- pieces of divinity, and into Englifh Erafmus’s para- 
hives, thatched quite round, where it will keep good phrafe on Jude, &c. From thefe his juvenile labours, 
for two years. Vail numbers of falmon are taken at it feems probable that he firfl intended to profecute the 
Caftle-hiil, Dunnet, Wick, and Thurfo. A miracu- ftudy of divinity. Be that as it may, he travelled to 
lous draught at this lail place is ftill talked of, not lefs Italy, and at Padua ftudied phyfic under the celebrated 
than 2500 being taken at one tide within the memory Montanus. In that univerfity he continued fome time, 
of man; and Mr Smollet informs us, that, in the neigh- where we are told he read Greek lectures with great 
bourhood, above 300 good falmon have been taken at applaufe. In 1543, he travelled through part of Italy, 
one draught of the net. In the month of November, Germany, and France; and returning to England corn- 
great numbers of feals are taken in the caverns that o- menced doftor of phyfic at Cambridge. He pra£tifed 
pen into the fea, and run fome hundreds of yards un- firll at Shrewfbury, and afterwards at Norwich ; but 
der ground. rI'he entrance of thefe caverns is narrow, removing to London, in 1547 he was admitted fellow 
but the infide lofty and fpacious. The feal-hunters en- of the college of phyficians, to which he was feveral 
ter thefe in fmall boats with torches, which they light years prtfident. In 1557, being then phyfician to 
as foon as they land, and then with loud fhouts alarm queen Mary, and in great favour, he obtained a licence 
the animals, which they kill with clubs as they attempt to advance Gonville-hall, where he had been educated, 
to pafs. This is a hazardous employment; for fhould into a college; which he endowed with feveral confi- 
the wind blow hard from fea, thefe adventurers are in- derable eftates, adding an entire new fquare at the ex- 
evitably loft. Sometimes a large fpecies of feals, 12 pence of 1834]. Of this college he accepted the ma- 
feet long, have been killed on this coaft; and it is find fterfhip, which he kept till within a fhort time of his 
the fame kind are found on the rock Hifkir, one of the death. He was phyfician to Edward VI. queen Mary, 
weftern Hands. During the fpring, great quantities and Queen Elizabeth. Towards the latter end of his 
of lump-fifh refort to this coaft, and are the prey of the life he retired to his own college at Cambridge; where, 
feals, as appears from the number of {kins of thofe having refigned the mailerfhip to Dr Legge of Nor- 
filhes which at that feafon float afhore. At certain wich, he fpent the remainder of his life as a fellow- 
times alfo the feals feem tobeviiited by a great morta- commoner. He died in July 1573, aged 63; and was 
lity; for, at thofe times, multitudes of them are feen buried in the chapel of his own college. Dr Caius was 
dead in the water. Much limeftone is found in this a learned, a&ive, benevolent man. In 1557, he erec- 
country, which when burnt is made into a compoft ted a monument in St Paul’s to the memory of the fa- 
with turf and fea-plants. The common people are mous Linacre. In 1563, he obtained a grant for the 
kept in great fervitude, and moft of their time is given college of phyficians to take the bodies of two male- 

factors 
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factors annually for difTe&ion 5 and he was the inven- 
tor of the infigma which diftinguifh the prefident from 
the reft of the fellows. He wrote, 1. Annals of the 
college from 155? to 1577. 2. Tranflation of feveral 
of Galen’s works. Printed at different times abroad. 
3. Hippocrates de Medicamentis, firft difcovered and 
pnblifhed by our author; alfo De ratione vidhts, Lev. 
1556, 8vo. 4, De raedendi Methodo. Balil, 1544, Lend. 
1556, 8vo. 4. Account of the fweating ficknefs in 
England. JLond. 1556. 1721. It is entitled De ephe- 
mera Britannic a. 6. Hiftory of the univerfity of Cam- 
bridge. I*ond. 1568, 8vo. 1574,410. in Latin. 7. ZJe 
therms Britannicis. Doubtful whether ever printed. 
8. Of fome rare plants and animals. Loud. 1570. 

De cannihvs Britannicis, 1570, 1729. 10. Depro- 
nunciatione Grcecs et Latina Lingua. Lond. 1574. II. 
Delihrispropriis. Lond. 1570. Befides many other 
works which never were printed. 

CAKE, a finer fort of bread, denominated from its 
flat round figure. 

We meet with different compofitions under the name 
of cahes ; as feed-cakes, made of flour, butter, cream, fu- 
gar, coriander and caraway feeds, mace, and other 
fpices and perfumes baked in the oven; plum-cahe, made 
much after the fame manner, only with fewer feeds, 
and the addition of currants; pan-cahes, made of a 
mixture of flour, eggs, &c. fried; cheefe-cakes, made of 
cream, eggs, and flour, with or without cheefe-curd,' 
butter, almonds, &c. oat-cakes, made of fine oaten flour, 
mixed with yell and fometimes without, rolled thin, 
and laid on an iron or ftone to bake over a flow fire ; 

Jugar-cakes, made of fine fugar beaten and fearced with 
the fineft flour, adding butter, rofewater, and fpices ; 
rofe-cakes, placenta rofacea, are leaves of rofes dried and 
preffed into a mafs, fold in the (hops for epithems. 

The Hebrews had feveral forts of cakes, which they 
offered in the temple. They were made of the meal 
either of wheat or barley ; they were kneaded fome- 
times with oil and fometimes with honey. Sometimes 
they only rubbed them over with oil when they were 
baked, or fried them with oil in a frying pan upon the 
fire. In the ceremony of Aaron’s confecration, they 
facrificed a calf and two rams, and offered unleavened 
bread, and cakes unleavened, tempered with oil, and 
wafers unleavened anointed with oil; the whole made 
of fine wheaten flour. Ex. xxix. 1, 2. 

CAKET, a town of Alia, in Perfia, in the province 
of Gurgiftan near Mount Caucafus. Its trade confifts 
chiefly in filks. E. Long. 46. 15. N. Lat. 43. 32. 

CALABASH, in commerce, a light kind of veffel 
formed of the fhell of a gourd, emptied and dried, fer- 
ving to put divers kinds of goods in, as pitch, rofin, 
and the like. The word is Spanifh, Calabacca, which 
fignifies the fame. The Indians alfo, both of the North 
and South Sea, put the pearls they have fiflied in ca- 
labaflies, and the negroes on the coaft of Africa do the 
fame by their gold-dull. The fmaller calabalhes are 
alfo frequently ufed by thefe people as a meafure, by 
which they fell thefe precious commodities to the Eu- 
ropeans. x he lame veflels likewife ferve tor putting 
in liquors; and do the office of cups, as well as bottles, 
for foldiers, pilgrims, See. 

CaiABjsH-Tree, in botany. See Crescentia. 
Bfrican C a lab A sh- Bree. See Adansonia. 
CALABRIA, a country of Italy, in the kingdom 

of Naples, divided into Calabria Ultra, and Calabria 
Citra, commonly called Ulterior and Citerior, or Far- 
ther and Hither Calabria. Calabria Citerior is one of 
the 12 provinces of the kingdom of Naples; and bound- 
ed cn the fouth by Calabria Ultra, on the north by 
Bafilicata, and on the Weft and eaft by the fea: Co- 
fenft is the capital. Calabria Ultra is wafhed by the 
Mediterranean fea on the eaft, fouth, and weft, and 
bounded by Calabria Citra on the north. Reggio is 
the capital town. 

This country has been almoft entirely defolated by 
the earthquakes of 1783. The reiterated fnocks ex- 
tended from Cape Spartivento to Amantea above the 
gulf of St Eufemia, and alfo affefted that part of Sicily 
which lies oppofite to the fouthern extremity of Italy. 
Thofe of the 5th and 7th of February, and of the 28th 
of March, were the moft violent, and completed the 
deftruefion of every building throughout the above- 
mentioned fpace. Not one ftone was left upon another 
fouth of the narrow ifthmus of Squillace ; and what is 
more difaftrous, a very large proportion of the inhabi- 
tants was killed by the falling of their houfes, near 
40,000 lives being loft. Some perfons were dug out 
alive after remaining a furprifing length of time buried 
among the rubbifh. Meffina became a mafs of ruins ; 
its beautiful palazzata was thrown in upon the town, 
and its quay cracked into ditches full of water. 
Reggio almoft; deftroyed ; Tropea greatly dama- 
ged ; every other place in the province levelled to the 
ground. 

Before and during the concuffion the clouds gather- 
ed, and then hung immoveable and heavy over the 
earth. At Palmi the atmofphere wore fo fiery an 
afpeft, that many people thought part of the town was 
burning. It was afterwards remembered that an un- 
ufual heat had affetted the Ikin of feveral perfons juft 
before the fhock ; the rivers aflumed a muddy alh- 
coloured tinge, and a fulphureous fmell was almoft ge- 
neral. A frigate palling between Calabria and Lipari 
felt fo fevere a fliock, that the fteerfman was thrown 
from the helm, and the cannons were raifed up on their 
carriages, while all around the fea exhaled a ftrong 
fmell of brimftone. 

L/clidL ric.« 

Stupendous alterations were occafioned in the face' 
of the country ; rivers choaked up by the falling in of 
the hills, were converted into lakes, which if not fpeedily 
drained by fome future convulflon, or opened by human 
labour, will fill the air with peftilential vapours, and' 
deftroy the remnants of population. Whole acres of 
ground, with houfes and trees upon them, were broken 
off from the plains, and walhed many furlongs down 
the deep hollows which the courfe of the rivers had 
worn; there, to the aftoniftment and terror of behold- 
ers, they found a new foundation to fix upon, either 
in an upright or an inclining pofition. In Abort, every 
fpecies of phenomenon, incident to thefe deftruclive 
commotions of the earth, was to be feen in its utmoft 
extent and variety in this ruinated country. Their 
Sicilian majefties, with the utmoft expedition, dif- 
patched veffels loaded with every thing that could be 
thought of on the occafion for the relief and accommo- 
dation of the diftreffed Calabrians ; a general officer 
went from Naples with engineers and troops to direeb 
the operations of the perfons employed in clearing- 
away and rebuilding the houfes, and to defend the- 

property 
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C«laVJe property of the fufferers. The king ordered this offi- 

li. cer "to take all the money the royal treafures could fup- 
■ ply or borrow ; for, rather than it fhould be wanting 
on this preffing call, he was determined to part with 

'his plate, nay, the very furniture of his palace. A 
medenger fent off from a town near Reggio on the 
8th of February, travelled four days without {heker, 
and without being able to procure a morfel ai. bread; 
he fupported nature with a piece of cheefe which he 
had brought in his pocket, and the vegetables he was 
lucky enough to find near the road. i o aud to dll 
their other fufferings, the Calabrians found themfelves 
and the miferable wreck of their fortunes expofed to 
the depredations of robbers and pirates. Villains 
landed from boats and plundered feveral places, and 
•thieves went even from Naples in fearch of booty : 
In order to ftrike a greater terror, they dreffed them- 
felves like Algerines; but were difcovered and driven 
off. To this accumulated diftrefs fucceeded a mod in- 
clement feafon, which obftru&ed every effort made to 
alleviate it; and almoft daily earthquakes kept the in- 
habitants in continual dread, not of being deftroyed by 
the fall of houfes, for none were left, but of being 
fwallowed up by the fplitting of the earth, or buried 
in the waves by fome fudden inundation. 

For further particulars concerning this dreadful ca- 
taftrophe, and the phenomena attending it, fee Earth- 
QU A K F.. 

CALADE, in the manege, the defcent or doping 
declivity of a riftng manege ground, being a fmall emi- 
nence, upon which we ride down a horfe feveral times, 
putting him to a (hort gallop, with his fore-hams in 
the air, to learn him to ply or bend his haunches, and 
form his ftop upon the aids of the calves of the legs, the 
ftay of the bridle, and the cavefon feafonably given. 

CALAGORINA, or Calaguris, diftinguilhed by 
the furname iVb/ka (anc. geog.), a city of the Vafcones 
in the Hither Spain; now Calahorra. 

CALAHORRA, an epifcopal town of Spain, in 
Old Caftile, feated in a fertile foil, on the fide of a hill 
which extends to the banks of the river Ebro. W. Long. 
2. 7. N. Eat. 42. 12. 

CALAIS, a ftrong town of France, in Lower Pi- 
eardy, with a citadel and a fortified harbour. It is built 
in the form of a triangle, one fide of which is towards 
the fea. The citadel is as large as the town, and has 
but one entrance. It is a trading place, with handfome 
ftreets, and feveral churches and monafteries; the num- 
ber of inhabitants is reckoned to he 4000. 

Calais was taken by Edward III. in 1347. Hither he 
marched his victorious army from Crefcy, and invefted 
the town on the 8th of September. But finding that it 
could not be taken by force without the deftruCtion of 

■great multitudes of his men, he turned the fiege into a 
blockade ; and having made ftrong entrenchments to 
fecure his army from the enemy, huts to protett them 
from the inclemency of the weather, and ftationed a 
fleet before the harbour to prevent the introduction of 
provifions, he refolved to wait with patience till the 
place fell into his hands by famine. The befieged, 
difcovering his intention, turned feventeen hundred wo- 
men, children, and old people, out of the town, to fave 
their provifions ; and Edward had the goodnefs, after 
entertaining them with a dinner, and giving them two- 
pence a-piece, to fuffer them to pals. The garrifon 
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and inhabitants of Calais having at length confumed all CaH 
their provilions, and even eaten all the horfes, dogs, 
cats, and vermin, in the place, the governor John de 
Vienne appeared upon the walls, and offered to capitu- 
late. Edward, greatly incenfed at their obftinate re- 
fiftance, which had detained him eleven months under 
their walls, at an immenfe expence both of men and 
money, fent Sir Walter Manny, an illuftrious knight, 
to acquaint the governor, that he would grant them nor 
terms; but that they mull furrender at difcretion. 
At length, however, at the fpirited remonftrances of 
the governor, and the perfuafions of Sir Walter Manny, 
Edward confented to grant their lives to all the garri- 
fon and inhabitants, except fix of the principal bur- 
geffes, who fhould deliver to him the keys of the city, 
with ropes about their necks. When thefe terms- 
were made known to the people of Calais, they were 
plunged into the deepeft diftrefs ; and after all the 
miferies they had fuffered, they could not think without 
horror of giving up fix of their fellow-citizens to cer- 
tain death. In this extremity, when the whole people 
were drowned in tears, and uncertain what to do, 
Eullace de Pierre, one of the richell merchants in the 
place, ftepped forth, and voluntarily offered himfelf to 
be one of thefe fix devoted viClims. His noble exam- 
ple was foon imitated by other five of the moll wealthy 
citizens. Thefe true patriots, barefooted and bare- 
headed, with ropes about their necks, were attended 
to the gates by the whole inhabitants, with tears, blef 
fings, and prayers, for their fafety. When they were 
brought into Edward’s prefence, they laid the keys of 
the city at his feet, and falling on their knees implored 
his mercy in fuch moving llrains, that all the noble 
fpedlators melted into tears. The king’s refentment 
was fo ftrong for the many toils and Ioffes he had fuf- 
fered in this tedious fiege, that he was in fome danger 
of forgetting his ufual humanity ; when the queen, 
falling upon her knees before him, earneftly begged 
and obtained their lives. This great and good princefs 
condufted thefe virtuous citizens, whofe lives ftie had 
faved, to her own apartment, entertained them honour- 
ably, and difmiffed them with prefents. Edward took 
poffeffion of Calais Auguft 4th; and in Order to fecure 
a conqueft of fo great importance, and which had coll 
him fo dear, he found it neceffary to turn out all the 
ancient inhabitants, who had dilcovered fo ftrong an 
attachment to their native prince, and to people it 
with Englifh. 

Calais remained in fubjedtion to England till the 
reign of queen Mary, when it was retaken by the 
duke of Guife. This general began the enterprife by 
ordering the privateers of Normandy and Bretagne to 
cruize in the channel, more efpecially in the very ftraits 
of Calais f he then detached the duke of Nevers, with 
a confiderable army, towards the country of Luxem- 
burgh ; a motion which drew the attention of the 
Spaniards that way : when all things were ready, he 
procured an application from the people of Boulogne, 
for a body of troops to fecure them againft the incur- 
fions of the Spaniards ; he fent a ftrong detachment at 
their requeft, which was followed by another, under 
colour of fupporting them, then repaired thither in 
perfon, fecure that his officers would follow his in- 
ftru&ions; and thus, cn the firft day of the new 
year, 1557, Calais was invefted. He immediately at- 
3 tacked 
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Calais, tacked fort St Agatha, which the garrifon quitted, 
~> '' and retired into the fort of Nieulai, which, together 

with the Rifbank, the befiegers attacked at the fame 
time, granted good terms to the officer who commanded 
in the former, but obliged the garrifon of the latter 
to furrender prifoners of war. By thefe means he 
opened a communication with the fea ; and having 
received from on board the ffiips an immenfe quantity 
of hurdles, his infantry, by the help of them, paired 
the morafies that lie round the town. He then made 
a falfe attack at the water-gate, which drew the atten- 
tion of the garrifon, who fatigued themfelves exceed- 
ingly in making entrenchments behind the breach; but 
when they had finifhed their work, he began to fire 
upon the caftle, where the walls were very old, and 
had been negle&ed on account of the breadth of the 
ditch, which was alfo very deep when the tide was in ; 
but a great breach being made, the duke caufed it 
to be attacked in the night, and during the ebb the 
foldiers palling almoll up to the ffioulders. The place 
was eafily carried, though the governor made three vi- 
gorous attacks before the break of day, in order to 
dillodge them ; but the French, though they loll a 
conliderable number of men, kept their polls. The 
governor then faw that it was impratticable to de- 
fend the place any longer, and therefore made the 
belt terms for himfelf that he could obtain, which, 
however, weie not very good : and thus in eight days 
the duke of Guife recovered a fortrefs which coll the 
victorious Edward III. a whole year’s fiege, and which 
had been now 210 years in the polfeffion of the Eng- 
lifh, without fo much as a fingle attempt to retake it. 
There are very different accounts given of this matter: 
Some Englilh hiltorians fay, that king Philip pene- 
trated the defign of the French upon this fortrefs, 
gave notice of it in England, and offered to take the 
defence of it upon himfelf; but that this, out of jea- 
loufy, was refufed, it being believed to be only an ar- 
tifice to get a place of fuch confequence into his own 
hands. The truth of the matter feems to be this: 
The llrength of Calais confided in its fituation and 
outworks, which required a very numerous garrifon ; 
but this being attended with a very large expence, the 
bell part of the troops had been fent to join Philip’s 
army, fo that the governor had not above 500 men, 
and there were not more than 250 of the townfmen 
able to bear arms. As to ammunition, artillery, and 
provifions, the French found there abundance, but 
with fo llender a garrifon, that it was impolfible to 
make a better defence ; and therefore, when the lord 
Wentworth, who was governor, and whom the French 
call lord Dumfort, was tried by his peers for the lofs 
of this place, he was acquitted. The duke obliged 
all the Enghlh inhabitants jLo quit Calais ; and be- 
llowed the government of it upon des Termes, who 
was foon after made a marfhal of France. 

The fortifications of Calais are good ; but its great- 
ell llrength is its fituation among the marlhes, which 
may be overflowed at the approach of an enemy. The 
harbour is not fo good as lormerly, nor will it admit 
veffels of any great burden. In times of peace, there 
are packet-boats going backward and forward twice 
a week from Dover to Calais, which is 21 miles dillant. 
E. Long. 2. 6. N. Lat. 50. 58. 

Calais and Zetes, in fabulous hillory, fons of Bo- 
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reas and Orythxa, to whom the poets attributed wings: 
they went on the voyage of Colchis with the Argo- 
nauts, delivered Phineus from the harpies, and were 
flain by Hercules. 

CALAMANCO, a fort of woollen Huff manufac- 
tured in England and Brabant. It has a fineglofs; and 
is checkered in the warp, whence the checks appear 
only on the right fide. Some calamancos are quite 
plain, others have broad llripes adorned with flowers, 
fome with plain broad llripes, fome with narrow llripes, 
and others watered. 

CALAMARIiE, in botany, an order of plants in 
the Fragment a methodi naturalis of Linnaeus; in which 
he has the following genera, viz. bobartia, fcirpus, cy- 
perus, eriophorum, carex, fchaenus, flagellaria, juncus. 
See Botany. 

CALAMATA, a confiderable town of Turky in 
Europe, in the Morea, and province of Belvedera. It 
was taken by the Venetians in 1685 ; but the Turks 
retook it afterwards with all the Morea. It Hands on 
the river Spinarza, eight miles from the fea. E. Long. 
22. 15. N. Lat. 37. 8. 

CALAMINE, Calamy, Lapis Calaminaris, or Cad- 
mia Foffilis, a fort of Hone or mineral, containing zinc, 
iron, and fometimes other fubllances. It is confide- 
rably heavy, and the more fo the better; moderately hard 
and brittle, or of a confillence betwixt Hone and earth : 
the colour is fometimes whitilh or grey ; fometimes 
yellowilh, or of a deep yellow ; fometimes red ; fome- 
times brown or blackilh. It is plentiful in feveral 
places of Europe, as Hungary, Tranfylvania, Poland, 
Spain, Sweden, Bohemia, Saxony, Collar, France, 
and England, particularly in Derbylhire, Gloucelter- 
Ihire, Nottinghamlhire, and Somerfetlhire, as alfo in 
Wales. The calamine of England, however, is by 
the bell judges allowed to be fuperior in quality to that 
of moll other countries. It feldom lies very deep, being 
chiefly found in clayey grounds near the furface. In 
fome places it is mixed with lead-ores. It is the only 
true ore of zinc, and is ufed as an ingredient in making 
of brafs.—Newmann relates various experiments with 
this mineral, the only refult of which was to Ihowthat 
it contained iron as well as zinc. The moll remarkable 
are the following. A faturated folution of calamine in 
the marine acid, concentrated by evaporating part of the 
liquor, exhibits in the cold an appearance of fine cry- 
llals, which on the application of warmth diffolve and 
difappear. A little of this concentrated folution tinges 
a large quantity of water of a bright yellow colour ; 
and at the fame time depolitsby degrees a fine, fpongy, 
brownilh precipitate. Glue diffolved in this folution, 
and afterwards infpiffated, forms an extremely llippery 
tenacious mafs, which does not become dry, and, were 
it not too expenfive, might be of ufe for entangling 
flies, caterpillars, &c. Sulphur boiled in the folution 
feems to acquire fome degree of tranfparency.—This 
mineral is an article in the materia medica; but, before 
it comes to the (hops, is ufually roafted or calcined, in 
order to feparate fome arfenical or fulphureous matter 
which in its crude Hate it is fuppofed to contain, and 
to render it more eafily reducible into a fine powder. In 
this Hate k is employed in collyria againff defluxions 
of thin acrid humours upon the eyes, for drying up 
moill running ulcers, and healing excoriations. It is 
the bafis of an officinal epulotic Cerate. 
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Calamint Though the lapis calaminaris is the only native ore 

II of zinc, there is another fubftance from which that 
Calamy femi-metal is alfo obtained. This is called cadmtaforna- u—(um, or cadmia of the furnaces, to ditlinguilli it from 

the other. This is a matter fublimed when ores con- 
taining zinc, like thofe of Rammelfberg, are fmelted. 
This cadmia confifts of the flowers of the femi-metal 
fublimed during the fufion, and adhering to the inner 
furfaces of the walls of furnaces, where they fuffer a 
femi-fufion, and therefore acquire fome folidity. So 
great a quantity of thefe are collected, that they form 
very thick incruftations, which muft be frequently ta- 
ken off. The name of cadmia of the furnaces has aho 
been given to all the foots and metallic fublimates 
formed by fmelting in the great, although there is cer- 
tainly a difference in thefe matters. 

CALAMINT, in botany. See Melissa, and Men- 
THA. 

CALAMUS, in botany; A genus of the mono- 
gynia order, belonging to the hexandria clafs of plants; 
and in the natural method ranking under the 5th 
order, Tripelaloidea. The calyx is hexaphyllous, 
there is no corolla, the fruit is a dry monolpermous 
berry, imbricated backwards. There is but one fpe- 
cies, the rotang. The Item is without branches, has 
a crown at top, and is every where befet with ftraight 
fpines. This is the true Indian cane, which is not 
vifible on the outfide; but the bark being taken off 
difcovers the fmooth dick, which has no marks of fpine 
on the bark, and is exattly like thofe which the Dutch 
fell to us ; keeping this matter very fecret, left travel- 
lers going by fliould take as many canes out of the 
woods as they pleafe. Sumatra is faid to be the place 
where moft oif thefe fticks grow. Such are to be cho- 
fen as are of proper growth between two joints, fuit- 
able to the fafhionable length of canes as they are then 
worn : but fuch are fcarce—The calamus rotang is 
one of feveral plants from which the drug called Dra- 
gon’s-blood is obtained. 

Calamus, in the ancient poets, denotes a Ample 
kind of pipe or fiftula, the mufical inftrument of the 
fhepherds and herdfmen; ufually made either of an 
oaten ftalk or a reed. 

Calamus Aromaticus, or Siueet-fcented Flag, in the 
materia medica, a fpecies of flag called acorus by Lin- 
nseus. See Acorus. 

Calamus Scriptorius, in antiquity, a reed or rufli 
to write with. The ancients made ufe of ftyles to write 
on tables covered with wax; and of reed, or rufh, to 
write on parchment, or Egyptian paper. 

CALAMY (Edmund), an eminent Prefbyterian di- 
vine, born at London in the year 1600, and educated 
at Pembroke-hall, Cambridge, where his attachment 
to the Armenian party excluded him from a fellowfhip. 
Dr Felton bifhop of Ely,, however, made him his chap- 
lain; and, in 163.9, he was chofen minifter of St Mary 
Aldermary, in the city of London. Upon the opening 
of the long parliament, he diftinguifhed himfelf in de- 
fence of the Prefbyterian caufe ; and had a principal 
hand in writing the famous Smettymnus, which, him- 
felf fays, gave the firft deadly blow to epifcopacy\ The 
authors of this tradt were five, the initials of whofe 
names formed the name under which it was publiflied ; 
viz. Stephen Marfhal, Edmund Calamy, Thomas 
Young, Matthew Newcomen, and William Sparftow. 

] CAL 
He was after that an aftive member in the aflembly of Calamy, 
divines, was a ftrenuous oppofer of fe&aries, and ufcd 1— v—^ 
his utmoft endeavours to. prevent thofe violences com- 
mitted after the king was brought from the ifle of 
Wight. In Cromwell’s time he lived privately, but 
was afiiduous in promoting the king’s return; for 
which he was afterwards offered a bifhopric, but re- 
fufed it. He was ejefted for nonconformity in 1662; 
and died of grief at the fight of the great fire of 
London. 

Calamy (Edmund), grandfon to the preceding (by 
his eldeft fon Mr Edmund Calamy, who was ejefted out 
of the living of Moxton in Eflex on St Bartholomew's 
day 1662), was born in London, April 5th 1671. Al- 
ter having learned the languages, and gone through a 
courfe of natural philofophy and logic at a private 
academy in England, he ftudied philofophy and civil 
law at the univerfity of Utrecht, and attended the lec- 
tures of the learned Gnevius. Whilft he refided here, 
an offer of a profeffor’s chair in the univerfity of Edin- 
burgh was made him by Mr Carftairs, principal of that 
univerfity, fent over on purpofe to find a perfon pro- 
perly qualified for fuch an office. This he declined ; 
and returned to England in 1691, bringing with him 
letters from Graevius to Dr Pocock canon of Chrift- 
church and regius profeffor of Hebrew, and to Dr Ber- 
nard Savilian profeffor of aftronomy, who obtained 
leave for him to profecute his ftudies in the Bodleian 
library. Having refolved to make divinity his principal 
ftudy, he entered into an examination of the contro- 
verfy between the conformifts and nonconformifts; 
which determined him to join the latter : and coming 
to London in 1692, he was unanimoufly chofen affift- 
ant to Mr Matthew Sylvefter at Blackfriars; and in 
1694, he was ordained at Mr Annefly’s meeting- 
houfe in Little St-Helena, and foon after was invited 
to become affiftant to Mr Daniel Williams in Hand- 
Alley. In 1702, he was chofen to be one of the lec- 
turers in Salter’s-hall ; and, in 1703, fucceeded Mr 
Vincent Alfop as pallor of a great congregation in 
Weftminfter. He drew up the table of contents to Mt 
Baxter’s hiftory of his life and times, which was fent 
to the prefs in 1696; made fome remarks on the work 
itfelf, and added to it an index; and, refledling on the 
ufefulnefs of the book, he faw the expediency of con- 
tinuing it, for Mr Baxter’s hiftory came no lower than 
the year 1684. Accordingly he compofed an abridge- 
ment of it, with an account of many other minifters 
who were ejedled after the reftoration of Charles II.; 
their apology, containing the grounds of their non- 
conformity and praftice as to ftated and occafionai 
communion with the church of England ; and a con- 
tinuation of their hiftory till the year 1691. This work 
was publiflied in 1702. He afterwards publifhed a mode- 
rate defence of nonconformity, in three trafts, in anfwer 
to fome tradts of Dr Hoadley. In 1709, Mr Calamy 
made a tour to Scotland; and had the degree of doctor 
of divinity conferred on him by the univerfities of Edin- 
burgh, Aberdeen, and Glafgow. In 1713, he publifli- 
ed a fecond edition of his Abridgement of Mr Bax- 
ter’s hiftory of his life and times; in vYhich, among 
other additions, there is a continuation of the hiftory 
through king William’s reign, and queen Anne’s, 
down to the palling of the occafionai bill; and in the 
clofe is fubjointd the reformed liturgy, which was 
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htlandix, drawn up and prefented to the biiliops in 1661, “ that 
Caias. t[je wor]d may judge (he fays in his preface) how fair- 

ly t}ie ejected minifters have been often reprefented as 
irreconcileable enemies to all liturgies.” In 1718, he 
wrote a vindication of his grandfather, and feveral 
other perfons, againfl certain refleftions call upon 
them by Mr Archdeacon Echard in his Hiftory of 
England; and in 1728 appeared his Continuation 
of the account of the minifters, lecturers, mafters, 
and fellows of colleges, and fchoolmafters, who were 
ejefted, after the reftoration in 1660, by or before 
the a£t of uniformity. He died June 3d ’1732-, great- 
ly regretted not only by the diffenters, but alio by 
the moderate members of the eftabliihed church, both 
clergy and laity, with many of whom he lived in 
great intimacy. Befides the pieces already mention- 
ed, he publifiled a great many fermons on feveral fub- 
je6ts and occaftons. He was twice married, and had 
13 children. 

CALANDRE, a name given by the French wri- 
ters to an infect that does vaft mifchief in granaries. 
It is properly of the fcarab or beetle clafs; it has two 
antennae or horns formed of a great number of round 
joints, and covered with a foft and fhort down ; from 
the anterior part of the head there is thruft out a 
trunk, which is fo formed at the end, that the crea- 
ture eaftly makes way with it through the coat or fidn 
that covers the grain, and gets at the meal or farina 
on which it feeds ; the infide of the grains is alfo the 
place where the female depofits her eggs, that the 
young progeny may be born with provifion about them. 
When the female has pierced a grain of corn for this 
purpofe, fhe depofits in it one egg, or at the utmoft 
two, but fhe molt frequently lays them fingle : thefe 
eggs hatch into fmall worms, which are ufually found 
•with their bodies rolled up in a fpiral form, and after 
eating till they arrive at their full growth, they are 
•changed into chryfales, and from thefe in about a 
fortnight comes out the perfect calandre. The fe- 
male lays a confiderable number of eggs; and the in- 
creafe of thefe creatures would be very great: but na- 
ture has fo ordered it, that while in the egg ftate, and 
icven while in that of the worm, they are fubjedt to be 
eaten by mites; thefe little vermin are always very 
plentiful in granaries, and they deftroy the far greater 
uumber of thefe larger animals. 

GALAS (John), the name of a moft unfortunate 
Proteftant merchant atThouloufe, inhumanly butchered 
under forms of law cruelly proftituted to flicker the 
fanguinary dictates of ignorant Popifh zeal. He had 
lived 40 years at Thouloufe. His wife was an Englifh 
woman of French extradlion : and they had five fons ; 
one of whom, Lewis, had turned Catholic through 
the perfuafions of a Catholic maid who had lived 30 
years in the family. In Odtober 1761, the family 
confifted of Galas, his wife, Mark Anthony their fon, 
Peter their fecond fon, and this maid. Anthony was 
educated for the bar ; but being of a melancholy turn 
of mind, was continually dwelling on paflages from 
authors on the fubject of fuicide, and one night in 
that month hanged himfelf on a bar laid acrofs two 
folding doors in their fliop. The crowd colle&ed by 
the confufion of the family on fo fhocking a difeovery, 
■$ook it into their heads that he had been ftrangled by 
the family to prevent his changing his religion, and 

that this was a common pradtice among proteftants. 'Calafn, 
The officers of juftice adopted the popular tale, and Calaiio. ^ 
were fupplied by the mob with what they accepted as 
evidences of the fadl. The fraternity of white peni- 
tents got the body, buried it with great ceremony, 
and performed a folemn fervice for him as a martyr; 
the Francifcans did the fame : and after thefe formali- 
ties no one doubted the guilt of the devoted heretical 
family. They were all condemned to the torture, to 
bring them to confeffion: they appealed to the parlia- 
ment ; who, as weak and as wicked as the fubordinate 
magiftrates, fentenced the fatker to the torture ordi- 
nary and extraordinary, to be broken alive upon the 
wheel, and then to be burned to afhes. A diabolical 
decree ! which, to the fhame of humanity, was actu- 
ally carried into execution. Peter Galas, the other 
fon, was baniftied for life ; and the reft were acquitted. 
The diftradted widow found fame friends, and among 
the reft M. Voltaire, who laid her cafe before the 
council of ftate at Verfailles, and the parliament of 
Thouloufe were ordered to tranfmit the proceedings. 
Thefe the king and council unanimou/ly agreed to an- 
nul ; the capitoul, or chief magiilrate of Thouloufe, 
was degraded and fined; old Galas was declared to 
have been innocent; and every imputation of guilt 
was removed from the family, who alfo received from 
the king and clergy confiderable gratuities. 

CALASH, or Calesh, a fmall light kind of cha- 
riot or chair, with very low wheels, ufed chiefly for 
taking the air in parks and gardens. The calafli is for 
the moft part richly decorated, and ppen on all fides 
for the conveniency of the air and profpeft, or at moft: 
inclofed with light mantlets of wax-cloth to be opened 
and ftmt at pleafure. In the Philofophical Tranfac- 
tions we have a defeription of a new fort of calafh go- 
ing on two wheels, not hung on traces, yet eafier than 
the common coaches, over which it has this further 
advantage, that whereas a common coach will over- 
turn if one wheel go on a furface a foot and an half 
higher than the other, this will admit of a difference 
of 34- feet without danger of overturning. Add, that 
it would turn over and over; that is, after the fpokes 
being fo turned as that they are parallel to the hori- 
zon, and one wheel flat over the head of him that 
rides in it, and the other flat under him, it will turn 
once more, by which, the wheels are placed in jlatu 
quo, without any diforder to the korfe' or rider. 

CALASIO (Marius), a Francifcan, and profeflbr 
of the Hebrew language at Rome, of whom there is 
very little to be faid, but that he publiflied there, in 
the year 1621, a Concordance of the Bible, which 
confifted of four great volumes in folio. This work 
has been highly approved and commended both by 
Proteftants and Papifts, and is indeed a moft admi- 
rable work. For befides the Hebrew words in the 
Bible, which are in the body of the book, with the 
Latin verfion over againft them ; , there are, in the 
margin, the differences between the feptuagint verfion 
and the vulgate*; fo that at one view may be feen 
wherein the three Bibles agree, and wherein they dif- 
fer. Moreover, at the beginning of every article there 
is a kind of dictionary, which gives the fignification 
of each Hebrew word ; affords an opportunity of com- 
paring it with other oriental languages, viz. with the 
Syriac, Arabic, and Ch&ldee ; and is extremely ufeful 
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Calafiris for determining more exadly the true meaning of the 

. Hebrew words. Calaana. CALASIRIS, in antiquity, a linen tunic fringed 

at the bottom, and worn by the Egyptians under a 
white woollen garment: but this laft they were ob- 
liged to pull off when they entered the temples, being 
only allowed to appear there in linen garments. 

CALATAJUD, a large and handfome town of 
Spain, in the kingdom of Arragon ; fxtuated at the 
confluence of the rivers Xalon and Xiloca, at the end 
of a very fertile valley, with a good caftle on a rock. 
W. Long. 2. 9. N. Lat. 41. 22. 

CALATHUS, in antiquity, a kind of hand-balket 
made of light wood or ruflies ; ufed by the w-omen 
fometimes to gather flowers, but chiefly, after the ex- 
ample of Mineiva, to put their work in. The figure 
of the calathus, as reprefented on ancient monuments, 
is narrow at the bottom, and widening upwards like 
that of a top. Pliny compares it to that of a lily. 
The Calathus or work-balket of Minerva is no lefs ce- 
lebrated among the poets than her diltaff. 

Calathus was alfo the name of a cup for wine, 
ufed in facrifices. 

CALATOR, in antiquity, a cryer, or officer ap- 
pointed to publifh fomething aloud, or call the peo- 
ple together. The word is formed from ^aco, 
I call. Such minifters the pontifices had, whom they 
ufed to fend before them when they went to facrifice 
vnfcr'ue or holidays, to advertife the people to leave 
off work. The magiftrates alfo ufed calatores, to call 
the people to the comitia, both curlata and centuriata. 
The officers in the army alfo had calatores ; as had like- 
wife many private families, to invite their guefts to 
entertainments. 

CALATRAVA, a city of New Caftile, in Spain, 
fituated on the river Guadiana, 45 miles fouth of To- 
ledo. W. Long. 4. 20. N. Lat. 39. o. 

Knights of Calatrava, a military order in Spain, 
inftituted under Sancho III. king of Caltile, upon the 
following occalion. When that prince took the ftrong 
fort of Calatrava from the moors of Andalufia, he gave 
it to the templars, who, wanting courage to defend 
it, returned it him again. Then Don Reymond, of 
the order of the Ciftercians, accompanied with feveral 
perfons of quality, made an offer to defend the place, 
which the king thereupon delivered up to them, and 
inftituted that order. It increafed fo much under the 
reign of Alphonfus, that the knights defired they 
might have a grand matter, which was granted. Fer- 
dinand and Ifabella afterwards, with the confent of 
pope Innocent VIII. re-united the grand-mafterfhip of 
Calatrava to the Spanifh crown ; fo that the kings of 
Spain are now become perpetual adminiftrators there- 
of. 

The knights of Calatrava bear a crofs gules, flower- 
delifed with green, &c. Their rule and habit was 
originally that of the Ciftercians. 

CALAURIA (anc. geog.), an ifland of Greece 
in the Saronic bay, overagainft the port of Troezen, 
at the diftance of 40 ftadia. Hither Demofthenes 
went twice into banilhment; and here he died. Nep- 
tune was faid to have accepted this ifland from Apollo 
in exchange for Delos. The city flood on a high 
ridge nearly in the middle of the ifland, commanding 
an extenfive view of the gulf and its coafts. There 
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was his holy temple. The prieftefs was a virgin, who Catcada 
was difmiffed when marriageable. Seven of the cities CalcJ[. 
near the ifland held a congrefs at it, and facrificed , 
jointly to the deity. Athens, ^Egina, and Epidaurus 
were of this number, with Nauplia, for which place 
Argos contributed. The Macedonians, when they had 
reduced Greece, were afraid to violate the fanftuary, 
by forcing from it the fugitives, his fuppliants. An- 
tipater commanded his general to bring away the ora- 
tors, who had offended him, alive; but Demofthenes 
could not be prevailed on to furrender. His monu- 
ment remained in the fecond century, within the in- 
clofure of the temple. The city of Calauria has been 
long abandoned. Traces of buildings, and of ancient 
walls, appear nearly level with the ground; and fome 
ftones, in their places, each with a feat and back, ^ 
forming a little circle, once perhaps a bath, ft he tem- 
ple, which was of the Doric order, and not large, as 
may be inferred from the fragments, is reduced to an 
inconfiderable heap of ruins. The ifland is now called 
Poro. It ftretches along before the coaft of the Mo- 
rea in a lower ridge, and is feparated from it by a canal 
only four ftadia or half a mile wide. This, which is 
called Poro or the Ferry, in ftill weather may be palled 
on foot, as the water is not deep. It has given its 
name to the ifland ; and alio to the town, which con- 
ftfts of about 200 houfes, mean and low, with flat 
roofs; rifing on the flope of a bare difagreeable rock. 

CALCADA, or St Dimingo Calcalda, a town of 
Spain, fttuated in W. Long. 3. 5. N. Lat. 42. 36. 

CALCAR, a very ftrong town of Germany, in the 
circle of Weftphalia, and duchy of Cleves. It belongs 
to the king of Pruflia, and is feated near the Rhine, 
in E. Long. 5. 41. N. Lat. 51. 45. 

Calcar, in glafs-making, the name of a fmall oven, 
or reverberatory furnace, in which the firft calcination 
of fand and fait of potafties is made for the turning 
them into what is called frit. This furnace is made in 
the fafliion of an oven, ten feet long, feven broad in 
the wideft part, and two feet deep. On one fide of it 
is a trench fix inches fquare, the upper part of which 
is level with the calcar, and feparated only from it at 
the mouth by bricks nine inches wide. Into this trench 
they put fea-coal, the flame of which is carried into 
every part of the furnace, and is reverberated from the 
roof upon the frit, over the furface of which the fmoke 
flies very black, and goes out at the mouth of the 
calcar; the coals burn on iron-grates, and the aihes 
fall through. 

Calcar (John de), a celebrated painter, was the 
difciple of Titian, and perfe&ed himfelf by ftudying 
Raphael. Among other pieces he drew a nativity, re- 
prefenting the angels around the infant Chrift ; and fo 
ordered the difpofition of his picture, that the light 
all proceeds from the child. He died at Naples, in 
1546, in the flower of his age. It was he who de- 
figned the anatomical figures of Vefal, and the por- 
traits of the painters of Vefari. 

CALCAREOUS, fomething that partakes of the 
nature and qualities of calx, or lime. We fay, a cah- 
careous earth, calcareous ftone. See Chemistry-Index. 

CALCEARIUM, in antiquity, a donative or lar-- 
gefs beftowed on Roman foldiers for buying ftioes. In 
monafteries, calcearium denoted the daily fervice of 
cleaning the {hoes of the religious. 
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c :eolaria CALCEOLARIA, in botany; a genus of the mo- 

, II nogynia order, belonging to the diandria clafs of plants. 
„ ' lculus• The corolla is ringent and inflated ; the capfule has 

two cells, and two valves ; the calyx four parted and 
equal. 

CALCHAS, in fabulous hiflory, a famous di- 
viner, followed the Greek army to Troy. He foretold 
that the fiege would laft ten years ; and that the fleet, 
which was detained in the port of Aulis by contrary 
winds, would not fail till Agamemnon’s daughter had 
been facrificed to Diana. After the taking of Troy, 
he retired to Colophon ; where, it is faid, he died of 
grief, becaufe he could not divine what another of his 
profeffion, called Mopfus, had difcovered. 

CALCINATION, in chemiftry, the reducing of 
fubftances to a calx by fire. See Chemistry-Index* 

CALCINATO, a town of Italy, in the duchy of 
Mantua, remarkable for a victory gained over the Im- 
perialifts by the French in 1706. E. Long. 9. 55. 
N. Lat. 45. 25. 

CALCULARY of a Pear, a congeries of little 
ftrong knots difperfed through the whole parenchyma 
of the fruit. The calculary is molt obferved in rough- 
tafted or choak-pears. The knots lie more continu- 
ous and compaft together towards the pear where they 
furround the acetary. About the ftalk they Hand 
more diftant; but towards the cork, or ftool of the 
flower, they ftill grow clofer, and there at laft gather 
into the firmnefs of a plumb-ftone. The calculary is 
no vital or effential part of the fruit; the feveral knots 
whereof it confifts being only fo many concretions or 
precipitations out of the fap, as we fee in urines, wines, 
and other liquors. 

CALCULATION, the a£t of computing feveral 
fums, by adding, fubtracting, multiplying, or divi- 
ding. See Arithmetic. 

Calculation is more particularly ufed to fignify 
the computations in aftronomy and geometry, for ma- 
king tables of logarithms, ephemerides, finding the 
time of eclipfes, &c. See Astronomy, Geometry, 
and Logarithms. 

CALCULUS, primarily denotes a little ftone or 
pebble, anciently ufed in making computations, taking 
of fuffrages, playing at tables, and the like. In after- 
times, pieces of ivory, and counters flruck of filver, 
gold, and other matters, were ufed in lieu thereof, but 
ftill retaining the ancient names. Computifts were by 
the lawyers called calculones, when they were either 
flaves or newly freed men ; thofe of a better condition 
were named calculatores or numerarn: ordinarily there 
was one of thefe in each family of diflimftion. The 
Roman judges anciently gave their opinions by calculi, 
which were white for abfolution, and black for con- 
demnation. Hence calculus albus, in ancient writers, 
denotes a favourable vote, either in a perfon to be ab- 
folved and acquitted of a charge, or elected to fome 
dignity or poll; as calculus niger did the contrary. This 
ufage is faid to have been borrowed from the Thraci- 
ans, who marked their happy or profperous days by 
'white, and their unhappy by black, pebbles, put each 
night into an urn. 

Befides the diverfity of colour, there were fome cal- 
culi alfo which had figures or characters engraven on 
them, as thofe which were in ufe in taking the fuffra- 
ges both in the fenate and at affemblies of the people. 
Thefe calculi were made of thin wood, pohihed and 

covered over with wax. Their form is ftill feen in Calculus, 
fome medals of the Caflian family ; and the manner of " r 1 f 

calling them into the urns, in the medals of the Lici- 
nian family. The letters marked upon thefe calculi 
were U. R. for uti rogas, and A. for antiquo ; the firft 
of which expreffed an approbation of the law, the lat- 
ter a rejection of it. Afterwards the judges who fat 
in capital caufes ufed calculi marked with the letter A. 
for abfoho ; C. for condemno ; and N. L. for non liquet, 
fignifying that a more full information was required. 

Calculus is alfo ufed in ancient grammatic writers 
for a kind of weight equal to two grains of cicer. 
Some make it equivalent to the filiqua, which is equal 
to three grains of barley. Two calculi made the ce- 
ratium. 

Calculus Differentialis is a method of differencing 
quantities, or of finding an infinitely fmall quantity, 
which, being taken infinite times, fiiall be equal to a 
given quantity : or, it is the arithmetic of the infinite- 
ly fmall differences of variable quantities. 

The foundation of this calculus is an infinitely 
fmall quantity, or an infinitefimal, which is a portion 
of a quantity incomparable to that quantity, or that 
is lefs than any affignable one, and therefore account- 
ed as nothing; the error accruing by omitting it being 
lefs than any aflignable one. Hence two quantities, 
only differing by an infinitefimal, are reputed equal. 
Thus, in Aftronomy, the diameter of the earth is an 
infinitefimal, in refpeft of the dirtance of the fixed 
ftars ; and the fame holds in abftraft quantities. The 
term, infinitefimal, therefore, is merely refpe&ive, and 
involves a relation to another quantity ; and does not 
denote any real ens, or being. Now infinitefimals are' 
called differentials, or differential quantities, when they 
are confidered as the differences of two quantities. Sir 
Ifaac Newton calls them moments ; conlidering them 
as the momentary increments of quantities, v. g. of a 
line generated by the flux of a point, or of a furface 
by the flux of a line. The differential calculus, there- 
fore, and the dodtrine of fluxions, are the fame thing 
under different names; the former given, by M. Leib- 
nitz,- and the latter by Sir Ifaac Newton : each of 
whom lay claim to the difcovery. There is, indeed, a 
difference in the manner of exprefling the quantities 
refulting from the different views wherein the two au- 
thors confider the infinitefimals ; the one as moments, 
the other as differences: Leibnitz, and moft foreigners, 
exprefs the differentials of quantities by the fame let-- 
ters as variable ones, only prefixing the letter d: thus 
the differential of x is called d x ; and that of y, dy ; 
now is a pofitive quantity, if x continually increafe; 
negative, ifit decreafe. The Englifh, with Sir Ifaac New- 
ton, inftead oidx write x (with a dot over it;) dor dy,y, 
&c. -which foreigners objedt againit, on account of that 
confufion of points, which they imagine arifes when 
differentials are again differenced; befides, that the 
printers are more apt to overlook a point-than a letter. 
Stable quantities being always expreffed by the firft let- 
ters of the alphabet a-zzo, dbzzo, dc—o ; wherefore d 
(x-j-y—a) ~ dx-\-dy, and d (x—d x—dy. So 
that the differencing of quantities is eafily performed, 
by the addition or fubtraclion of their compounds. 

To difference quantities that multiply each other; 
the rule is, firft:, multiply the differential of one fadlor 
into the other fattor, the fum of the two factors is the 
differential fought; thus, the quantities being x y, the 
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Calculus, differential will be x dy+y d i. e. d {xy) =r« dy+y 
(1 x. Secondly, if there be three quantities mutually 
multiplying each other, the faftum of the two mull 
then be multiplied into the differential of the third : 
thus fuppofe vxy, let v x~t, then vxy~ty; confe- 
quently d (v aiy) —t dy-\-y dt: but d t—v d x-H* d v. 
Thefe values, therefore, being fubftituted in the ante- 
cedent differential, tdy+ydt, the refult is, d (vxy) 
z=v xdy\vy dx-\-xy dv. Hence it is eafy to appre- 
hend how to proceed, where the .quantities are more 
than three. If one variable quantity increafe, while 
theothery decreafes, it is evident —.Wy will be 
the differential of xy. 

To difference quantities that mutually divide each 
other ; the rule is, firlt, multiply the differential of the 
divifor into the dividend; and, on the contrary, the 
differential of the dividend into the divifor ; fubtrail 
the laft produft from the firft, and divide the remain- 
der by the fquare of the divifor; the quotient is the 
differential of the quantities mutually dividing each 
other. See Fluxions. 

Calculus Exponentialis, is a method of differencing 
exponential quantities, or of finding and fumming 
up the differentials or moments of exponential quan- 
tities ; or at leaft bringing them to geometrical con- 
ilrudlions. 

By exponential quantity, is here underftood a power, 
whole exponent is variable; v. g. jcx o'1. xy. where the 
exponent x does not denote the fame in all the points 
of a curve, but in fome Hands for 2, in others for 3, 
in others for 5, &e. 

To difference an exponential quantity ; there is no- 
thing required but to reduce the exponential quantities 
to logarithmic ones; which done, the differencing is 
managed as in logarithmic quantities.—Thus, fuppofe 
the differential of the exponential quantity «y re- 
quired, let 

xY—z 

Then will y / x—I z 

. ydx dz 
dy-\   x z 

; / x dy-\-- 
d. 

~—d: 

That is, x'1 lx dy-\-xt 1 dx—d z. 
Calculus Integratis, or Summatorius, is a method of 

integrating, or fumming Up moments, or differential 
quantities; i. e. from a differential quantity given, to 
find the quantity from whofe differencing the given 
differential refults. 

The integral calculus, therefore, is the inverfe of 
the differential one : whence the Englifh, who ufually 
call the differential method Jluxions, give this calculus, 
which afeends from the fluxions, to the flowing or va- 
riable quantities: or, as foreigners exprefs it, from the 
differences to the fums, by the name of the inverfe me- 
thod offluxions. 

Hence, the integration is known to be juftly per- 
formed, if the quantity found, according to the rules 
of the differential calculus, being differenced, produce 
that propofed to be fummed. 

Suppofe f the fign of the fum, or integral quantity, 

Chtnfydx will denote the fum, or integral of the de- 
ferential y d x. 

To integrate, or fum up a differential quantity : It is 
demonftrated, firft, thatfdx—x; fecondly, f{dx-\-dy) 
—x-\-y: thirdly, y {x dy-\-y dx)—xy : fourthly, / (w 

n—m n 
5cm—1 dx—x m: fifthly, f [n : m) x—~dx—x—~ • 

fixthly, y (y i/x—x dy}: y*—x : y. Of thefe, the fourth 
and fifth cafes are the moft frequent, wherein the dif- 
ferential quantity is integrated, by adding a variable 
unity to the exponent, and dividing the fum by the . 
new exponent multiplied into the differential of the 
root; v. g. the fourth cafe, by — (1 + 1) dx, i. e. by 
m d X: 

If the differential quantity to be integrated doth 
not come under any of thefe formulas, it muft either 
be reduced to an integral finite, or an infinite feries, 
each of whofe terms may be fummed. 

It may be here obferved, that, as in the analyfis of 
finites, any quantity may be raifed to any degree of 
power ; but vice verfa, the root cannot be extracted 
out of any number required : fo in the analyfis of 
infinites, any variable or flowing quantity may be dif- 
ferenced ; but vice verfa, any differential cannot be in- 
tegrated. And as, in the analyfis of finites, we are not 
yet arrived at a method of extrafting the roots of all 
equations, fo neither has the integral qalculus arrived 
at its perfection : and as in the former we are obliged 
to have recourfe to approximation, fo in the latter we 
have recourfe to infinite feries, where we cannot at- 
tain to a perfect integration. 

Calculus Literalis, or Literal Calculus, is the fame 
with fpecious arithmetic, or algebra, fo called from its 
ufing the letters of the alphabet ; in contradiftinction 
to numeral arithmetic, which ufes figures. In the li- 
teral calculus given quantities are expreffed by the firft: 
letters, abed’, and quantities fought by the laft zy x, 
&c. Equal quantities are denoted by the fame letters. 

Calculus Minerva, among the ancient lawyers, de- 
noted the decifion of a caufe, wherein the judges were 
equally divided. The expreffion is taken from the hi- 
itory of Oreftes, reprefented by iEfchylus and Euripi- 
des ; at whofe trial, before the Areopagites, for the 
murder of his mother, the votes being equally divided 
for and againft him, Minerva interpofed, and gave the 
calling vote or calculus in his behalf. 

M. Cramer, profeffor at Marpurg, has a difeourfe 
exprefs, De Calculo Minerva; wherein he maintains, 
that all the effe6l an entire equality of voices can have, 
is to leave the caufe in Jlatu quo. 

Calculus Tiburtinus, a fort of figured Hone, formed 
in great plenty about the catarafts of the Anio, and 
other rivers in Italy ; of a white colour, and in lhape 
oblong, round, or echinated. They are a fpecies of 
the Jliria lapidea, and generated like them; and fo like 
fugar-plums in the whole, that it is a common jell at 
Rome to deceive the unexperienced by ferving them 
up at deferts. 

Calculus, in Medicine, the difeafe of the Hone in 
the bladder, or kidneys. The term is Latin, and fig- 
nifies a little pebble. The calculus in the bladder is 
called lithiafis ; and in the kidneys, nephritis. See Me- 
dicine and Surgery. 

Human calculi are commonly formed of different 
ftrata 

Calculi 
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i!”utta. ftrata or incrullations; fometimes fmooth and heavy 
—v ' Hke-mineral Hones ; but oftener rough, fpongy, light, 

and full of inequalities or protuberances: chemically 
analyfed, or dillilled in an open fire, they nearly yield 
the fame principles as urine itfelf, or at leaft an empy- 
reumatic volatile urinous matter, together with a great 
deal of air. They never have, nor can have, naturally, 
any foreign matter for a bafis: but they may by acci- 

EJays, dent; an inftance of which is related by DrPercival*. 
jul. III. a bougie had unfortunately flipped into the bladder, 

I^‘ and upon it a ftone of a confiderable fize was formed 
in lefs than a year. This ftone had fo much the ap- 
pearance of chalk, that the Do&or was induced to try 
whether it could be converted into quicklime. His 
experiment fucceede-d, both with that and fome other 
calculi ; from which he conjeftures, that hard waters 
which contain calcareous* earth may contribute to- 
wards the formation of thefe calculi. 

CALCUTTA, the capital of the province of Ben- 
gal, and of all the Britifh pofleflions in the Eaft Indies, 
is fituated on the river Huguely, a branch of the 
Ganges, about 100 miles from the fea, in N. Lat. 23. 
and 88. 28. E. Long, from Greenwich. It is but a 
modern city, built on the fite of a village called 
Govindpour. The Englifh firft obtained the Mogul’s 
permiffion to fettle in this place in the year 1690; 
and Mr Job Channock, the company’s agent, made 
choice of the fpot on which the city ftands, on account 
of a large fiiady grove which grew there ; though in 
other refpedts it was the worft he could have pitched 
upon ; for three miles to the north coaft, there is a 
falt-water lake, which overflows in September, and 
when the flood retires in December, leaves behind fuch 
a quantity of fifh and other putrefcent matter, as ren- 
ders the air very unhealthy. The cuftom of the Gen- 
toos throwing the dead bodies of their poor people 
into the river is alfo very difguftful, and undoubtedly 
contributes to render the place unhealthy, as well a% 
'the caufe already mentioned. 

Calcutta is now become a large and populus city, 
being fuppofed at prefent to contain 500,000 inhabi- 
tans. It is elegantly built, at leaft the part inhabited 
by the Englilh ; but the reft, and that the greateft 
part, is built after the faftiion of the cities of India in 
general. The plan of all thefe is nearly the fame ; 
their ftreets are exceedingly confined, narrow, and 
crooked,, with a vaft number of ponds, refervoirs, and 
gardens interfperfed. A few of the ftreets are paved 
with brick. The houfes are built, fome with brick, others 
writh mud, and a ftill greater number with bamboes and 
mats; all which different kinds of fabrics ftanding in- 
termixed with one another, form a very uncouth ap- 
pearance. The brick houfes are feldom above two 
fiories high, but thofe of mud and bamboes are only 
one, and are covered with thatch. The roofs of the 
brick houfes are flat and terraced. Thefe, however, 
are much fewer in number than the other two kinds; 
fo that fires, which often happen, do not fometimes 
meet with a brick houfe to obftruci their progrefs in a 
whole ftreet. Within thefe 20 or 25 years,Calcutta has 
been greatly improved both in appearance and in the 
falubrity of its air: the ftreets have been properly 
drained, and the ponds filled ; thereby removing a vaft 
furface of ftagnant water, the exhalations of which 

,were particularly hurtful. The citadel is named Fort 

William, and is fuperior as a fortrefs to any in India ; Calcutta, 
but is now on too extenfive a fcale to anfwer the pur- * 
pofe for which it was intended, viz. the holding a poll 
in cafe of extremity. It was begun on this extended 
plan by lord Clive immediately after the battle of 
Plaffey. The expence attending it was fuppofed to 
amount to two millions Sterling. 

Calcutta is the emporium of Bengal, and the reft- 
dence of the governor-general of India. Its flourilh- 
ing Hate may in a great meafure be fuppofed owing to 
the unlimited toleration of all religions allowed here ; 
the Pagans being fuffered to carry their idols in pro- 
ceffion, the Mahommedans not being difcountenanced, 
and the Roman Catholics being allowed a church.—■ 
At about a miles diftance from the town is a plain 
where the natives annually undergo a very ftrange kind 
of penance on the 9th of April; fome for the fins 
they have committed, others for thofe they may com- 
mit, and others in confequence of a vow made by their 
parents. This ceremony is performed in the follow- 
ing manner. Thirty bamboes, each about the height 
of 20 feet, are erefted in the plain above mentioned. 
On the top of thefe they contrive to fix a fwivel, and 
another bamboe of thirty feet or more croffes it, at 
both ends of which hangs a rope. The people pull 
down one end of this rope, and the devotee placing 
himfelf under it, the Brahmin pinches up a large piece 
of Ikin under both the ftioulderblades, fometimes in 
the breafts, and thrufts a ftrong iron hook through 
each. Thefe hooks have lines of Indian grafs hanging 
to them, which the prieft makes fall to the rope at the 
end of the crofs bamboe, and at the fame time puts h 
fafh round the body of the devotee, laying it loofely 
in the hollow of the hooks, left by the fkin’s giving 
way, he fhould fall to the ground. When this is done, 
the people haul down the other end of the bamboe; 
by which means the devotee is immediately lifted up 
30 feet or more from the ground, and they run round 
as fall as their legs can carry them. Thus the de- 
votee is thrown out the whole length of the rope, 
where, as he fwings, he plays a thoufand antic tricks; 
being painted and dreffed in a very particular manner, 
on purpofe to make him look more ridiculous. Some 
of them continue fwinging half an hour, others lefs. 
The devotees undergo a preparation of four days for 
this ceremoney. On the firft and third they abftain 
from all kinds of food; but eat fruit on the other 
two. During this time of preparation they walk about 
the ftreets in their fantaftical dreffes, dancing to the 
found of drums and horns ; and fome, to exprefs the 
greater ardour of devotion, run a rod of iron quite 
through their tongues, and fometimes through their 
cheeks alfo. 

Before the w^ar of 1755, Calcutta was commonly 
garrifoned by 300 Europeans, who were frequently em- 
ployed in conveying the company’s veffels from Patna, 
loaded with falt-petre, piece-goods, opium, and raw 
filk. The trade of Bengal alone fupplied rich cargoes 
for 50 or 60 ftu'ps annually, befides what was carried, 
on in fmall veffels to the adjacent countries. It was 
this flourifhing ftate of Calcutta that probably was one 
motive for the Nabob Surajah Dowla to attack it in 
the year 1756. Having had the fort of Coflimbuzar 
delivered up to him, he marched againft Calcutta with 
all his forces, amounting to 70,000 horfe and foot, 

with 
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^Calcutta, with 400 elephants, and invefted the place on the 15th 

‘ 1 0f June. Previous to any hoftilities, however, he wrote 
a leter to Mr Drake the governor, offering to with- 
draw his troops, on condition that he would pay him 
his duty on the trade for 15 years pall, defray the 
expence of his army, and deliver up the black mer- 
chants who were in the fort. T. his being refufed, he 
attacked one of the redoubts at the entrance of the 
town ; but was repulfed with great daughter. On the 
16th he attacked another advanced poll, but was like- 
wife repulfed with great lofs. Notwithftanding this 
difappointment, however, the attempt was renewed on 
the 18th, when the troops abandoned thefe polls, and 
retreated ii.to the fort; on which the Nabob’s troops 
entered the town, and plundered it for 24 hours. An 
order was then given for attacking the fort; for which 
purpofe a fmall breaft-work was thrown up, and two 
twelve pounders mounted upon it; but without firing 
oftener than two or three times an hour. Phe go- 
vernor then called a council of war, when the captain 
of the train informed them, that there was not am- 
munition in the fort to ferve three days; in confe- 
quence of which the principal ladies were fent on board 
the Ihips lying before the fort. They were followed 
by the governor, who declared himfelf a quaker, and 
left the place to be defended by Mr Holwell the fecond 
in council. Befides the governor, four of the coun- 
cil, eight gentlemen in the company’s fervice, four 
officers, and 100 foldiers, with 52 free merchants, cap- 
tains of Ihips, and other gentlemen, efcaped on board 
the Ihips, where were alfo 59 ladies, with 33 of their 
children. The whole number left in the fort were about 
250, effedlive men, with Mr Holwell, four captains, 
five lieutenants, fix enfigns, and five ferjeants ; as alfo 
14 fea-captains, and 29 gentlemen of the fadtory. Mr 
Holwell then having held a council of war, divided 
three chefts of treafure among the difeontented fol- 
diers ; making them large promifes alfo, if they be- 
haved with courage and fidelity ; after which he bold- 
ly flood on the defence of the place, notwithftanding 
the immenfe force which oppofed him. The attack 
was very vigorous ; the enemy having got poffeffion of 
the houfes, galled the Englifh from thence, and drove 
them from the baftions; but they themfelves were 
feveral ^times diflodged by the fire from the fort, 
which killed upwards of 12,000 men, with the' 
lofs of only five Englifh foldiers the firft day. The 
attack, however, was continued till the afternoon 
of the 20th; when many of the garrifon being 
killed and wounded, and their ammunition almoft 
exhaufted, a flag of truce was hung out. _Mr Hol- 
well intended to have availed himfelf of this oppor- 
tiinity to make his efcape on board the fhips, but they 
had fallen feveral miles down from the fort, with- 
out leaving even a fingle boat to facilitate the efcape 
of thofe who remained. In the mean time, however, 
the back-gate was betrayed by the Dutch guard, and 
the enemy, entering the fort, killed all they firft met, 
and took the reft prifoners. 

The fort was taken before fix in the evening; and, 
in an hour after, Mr Holwell had three audiences of 
the Nabob, the laft being in the durbar or council. 
In all of thefe the governor had the moft pofitive af- 
furances that no harm fhould happen to any of the 
.prifoners ; but he was furprifed and enraged at finding 
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only 5000I. in the fort, inftead of the immenfe trea- _ 
fures he expected; and to this, as well as perhaps to the 
refentment of the jemmidaars or o-fficers, of whom 
many were killed in the fiege, we may impute the ca- 
taftrophe that followed. 

As foon as it was dark, the Enghfii pnfoners, to 
the number of 14b, were directed by the jemmidaars 
who guarded them, to collea themfelves into one 
body, and fit down quietly under the arched veranda, 
or piazza, to the weft ward of the black-hole prifon. 
Befides the guard over them, another was placed at 
the fouth-end of this veranda, to prevent the efcape of 
any of them. About 500 gunmen, with lighted 
matches, were drawn up on the parade ; and foon af- 
ter the faftory was in flames to the right and left of 
the prifoners, who had ^various conjedtures on this ap- 
pearance. The fire advanced with rapidity on both 
lides; and it was the prevailing opinion of the Englifh, 
that they were to be fuffocated between the two files. 
On this they foon came to a refolution of rufhing 
on the guard, feizing their feymitars, and attacking 
the troops upon the parade, rather than be thus tame- 
ly roafted to death: but Mr Holwell advanced, and 
found the Moors were only fearching for a place to 
confine them in. At that time Mr Holwell might 
have made his efcape, by the affiftance of Mr Leech, 
the company’s fmith, who had tfcaped when the 
Moors entered the fort, and returned juft as it was 
dark, to tell Mr Holwell he had provided a boat, 
and would infure his efcape, if he. would follow him 
through a paflage few were acquainted with, and by 
which he then entered. This might eafily have been 
accomphfhed, as the guard took little notice of it . 
but Mr Holwell told Mr Leech, he was refolved to 
fhare the fate of the gentlemen and the garrifon ; to 
which Mr Leech gallantly replied, that “ then he was 
refolved to (hare Mr Holwell’s fate, and would not 
leave him.” 

The guard on the parade advanced, and ordered 
them all to rife and go into the barracks. Then, with 
their mufkets prefented, they ordered them to go into 
the black-hole prifon; while others, with clubs and 
feymitars, prefled upon them'fo ftrong, that theie \vas 
no refilling it; but, like one agitated wave impelling 
another, they were obliged to give way and enter ; 
the reft following like a torrent. Few among them, 
the foldiers excepted, had the leaft idea of the di- 
mefifions or nature of a place they had never leen ; 
for if they had, they fhould at all events have rufhed 
upon the guard, and been cut to pieces by their own 
choice as the lefler evil. 

It was about eight o’clock when thefe 146 unhappy 
perfons, exhaufted by continual adlion and fatigue, 
were thus crammed together into a dungeon about 
eighteen feet fquare, in a clofe fultry night in Bengal; 
fhut up to the eaft and fouth, the only quarters from 
whence air could reach them, by dead walls, and by 
a wall and door to the north; open only to the weft by 
two windows, ftrongly barred with iron, from which 
they could receive fcarce any circulation of frefh air. 

They had been but few minutes confined before 
every one fell into a perfpiration fo prolufe, that no 
idea can be formed of it. This brought on a raging 
thirft, which increafed in proportion as the body was 
drained of its moifture. Various expedients were 

thought 
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hlcutta. thought of to give more room and air. 
-v—was ftripped, and every hat put in motion : they fe- 

veral times fat down on their hams; but at each 
time feveral of the poor creatures fell, and were in- 
ftantly fuffocated or trod to death. 

Before nine o’clock every man’s third grew into- 
lerable, and refpiration difficult. Efforts were again 
made to force the door; but ftill in vain. Many in- 
fults were ufed to the guards, to provoke them to fire 
in upon the prifoners, who grew outrageous, and 
many delirious. “ Water, water,” became the ge- 
neral cry. Some water was brought; but thefe fup- 
plies, like fprinkling water on fire, only ferved to 
raife and feed the flames. The confufion became ge- 
neral, and horrid from the cries and ravings for water; 

' and fome were trampled to death. This fcene of mi- 
fery proved entertainment to the brutal wretches 
without, who fupplied them with water, that they 
might have the fatisfattion of feeing them fight 
for it, as they phrafed it; and held up lights to the 
bars, that they might lofe no part of the inhuman di- 
verfion. 

Before eleven o’clock, mod of the gentlemen were 
dead, and one third of the whole. Third grew into- 
lerable : but Mr Holwell kept his mouth moid by 
fucking the perfpiration out of his dtirt-fleeves, and 
catching the drops as they fell, like heavy rain, from 
his head and face. By half an hour after eleven, molt 
of the living were in an outrageous delirium. They 
found that water heightened their uneafineffes; and 
“ Air, air,” was the general cry. Every infult that 
could be devifed againd the guard, all the opprobiaous 
names that the viceroy and his officers could be loaded 
with, were repeated, to provoke the guard to fire upon 
them. Every man had eager hopes of meeting the firlt 
fhot. Then a general prayer to heaven, to haden the ap- 
proach of the flames to the right and left of them, and 
put a period to their mifery. Some expired on others ; 
while adeam arofe as well from the living as the dead, 
which was very offenfive. 

About two in the morning, they crowded fo much 
to the windows, that many died danding, unable to 
fall by the throng and equal preffure round. When 
the day broke, the dench arifing from the dead bodies 
was unfufferable. At that junfture, the Soubah, who 
had received an account of the havoc death had made 
among them, fent one of his officers to enquire if the 
chief furvived. Mr Holwell was fliown to him; and 
near fix an order came for their releafe. 

Thus they had remained in this infernal prifon 
from eight at night until fix in the morning, when 
the poor remains of 146 fouls, being only 23, came 
out alive; but mod of them in a high putrid fever. 
The dead bodies were dragged out of the hole by the 
foldiers, and thrown promifcuoufly into the ditch of 
an unfiniflied ravelin, which was afterwards filled with 
earth. 

The injuries w'hich Calcutta fuffered at this time, 
however, were foon repaired. The place was retaken 
by Admiral Watfon and Colonel Clive, early in 
1757 > Surajah Dowle was defeated, depofed, and put 
to death ; and Meer Jaffier, who fucceeded him in 
the Nabobdiip, engaged to pay an immenfe fum for 
the indemnification of the inhabitants. Since that 
time the immenfe acquifition of territory by the Bri- 
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Every man tiffi in this part of the world, with the condant date of Caldarmm 

fecurity enjoyed by this city, have given an opportunity 
of embellidiing and improving it greatly beyond what wood. 
it was before.—Among thefe improvements we may 1  
reckon that of Sir William Jones ; who, on the 15th 
of January 1784, indituted a fociety for inquiring 
into the hidory civil and natural, the antiquities, arts, 
fciences, and literature of Afia ; and thus the literature 
of Europe, and along with it, it is to be hoped, the 
arts of humanity, beneficence, and peace, have at 
length obtained a footing in the rich empire of Indof- 
tan, fo long a prey to the rapine and violence of ty- 
rants and ufurpers. 

CALDARIUM, in the ancient baths, denoted a 
brazen veffel or cidern, placed in the hypocaudum, full 
of hot water, to be drawn thence into the pifrina 
or bath, to give it the neceffary degree of heat. In 
this fenfe, the caldarium dood contradiffinguiffied from 
the tepidarium and frigidarium. 

Caldarium alfo denoted the dove, or fudatory, 
being a clofe vaulted room, wherein by hot dry fumes, 
without water, people were brought to a profufe fweat. 
In which fenfe, caldarium was the fame with what 
was otherwife denominated vaporarium, fudatorium, and 
laconium; in the Greek baths, hypocaujlum, v*-5xaurov. 

CALDERINUS (Domitius), a learned critic, born 
at Calderia near Verona. He read le&ures upon polite 
literature at Rome with great reputation; and was the 
fird who ventured to write upon the mod difficult of 
the ancient poets. He died very young in 1477. 

CALDERON, De la Barca, (Dom. Pedro), a 
Spaniffi officer, who, after having fignalized himfelf in 
the military profeffion, quitted it for the ecclefiadical, 
and then commenced dramatic writer. His dramatic 
works make 9 vols in qto, and fome Spaniffi authors 
have compared him to Shakefpeare. He flouriffied a- 
bout the year 1640. 

CALDERWOOD (David), a famous divine of 
the church of Scotland, and a didinguiflied writer in 
behalf of the Preftyterians, was defcended of a good 
family in that kingdom; and being early defigned for 
the minidry, he applied with great diligence to the 
dudy of the Scriptures in their original tongues, the 
works of the fathers, the councils, and the bed wri- 
ters on church-hidory. He was fettled about the year 
1604 at Crelling near Jedburgh. King James I. of 
Great Britain, being defirous of bringing the church 
of Scotland nearer to a conformity with that of Eng- 
land, laboured earnedly to redore the epifcopal autho- 
rity, and enlarge the powers of the biffiops who were 
then in Scotland. This defign was very warmly oppo- 
fed by many of the miniders, and particularly by Mr 
David Calderwood; who, when Mr James Law, bi- 
ffiop of Orkney, came to vifit the preffiyteries of Merfe 
and Teviotdale, declined his jurifdi&ion by a paper 
under his hand dated May 5th 1608. But the king ha- 
ving its fuccefs much at heart, fent the earl of Dunbar, 
then high-treafurer of Scotland, with Dr Abbot after- 
wards archbifliop of Canterbury, and two other divines, 
into that kingdom, with indrudtions to employ every 
method to perfuade both the clergy and laity of his 
majedy’s fincere defire to promote the good of the 
church, and of his zeal for the Protedant religion. 
Mr Calderwood did not affid at the general affembly 
held at Glafgow June 8th 1610, in which lord Dun- 
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bar prefided as commiffioner ; and it appears from his his offence, nor promife conformity for the future, he Caldron 
writings, that he looked upon every thing tranfa&ed retired to Holland, where, in 1623, he publilhed his II 
in it as null and void. In May following, king James celebrated piece entitled Altare Damafcenum. Mr Cal- Cale!)- 
went to Scotland ; and on the 17th of June held a par- derwood having in the year 1624 been afflifted with 'r"’W 

liament at Edinburgh: at that time the clergy met in a long fit of ficknefs, and nothing having been heard 
one of the churches, to hear and advife with the bi- of him for fome time, one Mr Patrick Scot, as Cal- * 
(hops ; which kind of affembly, it feems, was contri- derwood himfelf informs us, took it for granted that 
ved in order to refemble the Englifh convocation. Mr he was dead ; and thereupon wrote a recantation in his 
Calderwocd was prefent at it, but declared publicly name, as if, before his deceafe, he had., changed his 
that he did not take any fuch meetings to refemble a fentiments. This impofture being detected, Scot went 
convocation ; and being oppofed by Dr Whitford and over to Holland, and ftaid three weeks at Amlterdam, 
Dr Hamilton, who were friends to the bifhops, he took where he made a diligent fearch for the author of Al- 
his leave of them in thefe words : “ It is abfurdto fee tare Damafcenum, with a delign to have difpatched 
men fitting in filks and fattins, and to cry poverty in him. But Calderwood had privately retired into his 
the kirk, when purity is departing.” The parliament own country, where he lived feveral years. Scot gave 
proceeded in the mean while in the difpatch of bufinefs; out that the king had furniihed him with the matter 
and Mr Calderwood, with feveral other minifters, be- for the pretended recantation, and that he only put it 
mg informed that a bill was depending to empower the in order. During his retirement, Mr Calderwood col- 
king, with the advice of the archbifiiops, bifhops, and le&ed all the memorials relating to the ecclefiaftical af- 
fuch a number of the miniftry as his Majefty ihould fairs of Scotland, from the beginning of the reforma- 
think proper, to confider and conclude as to matters tion there down to the death of king James ; which 
decent for the external policy of the church, not re- collection is Hill preferved in the univerfity library of 
pugnaat to the word of God; and that fuch conclu- Glafgow ; that which was publifhed under the title of 
fions thould have the firength and power of ecclefiafti- “ The true hiilory of Scotland,” is only an extract 
cal laws: againft this they protefted, for four-reafons. from it. In the advertifement prefixed to the lalt edi- 
1. Becaufe their church was fo perfcdt, that, inftead tion of his Altare Damafcenum mention is made of his 
of needing reformation, it might be a pattern to others, being minifter of Pencaitland near Edinburgh in 1638; 
2. General affemblies, as now eftablifhed by law, and but we find nothing faid there, or any wher« elfe, of his 
which ought always to continue, might by this means death. 
be overthrown. 3. Becaufe it might be a means of CALDRON, a large kitchen .utenfil, commonly 
creating fchifm, and diiturb the tranquillity of the made of copper ; having a moveable iron handle, where- 
church. 4. Becaufe they had received affurances, that by to hang it on the chimney-hook. The word is 
no attempts ihould be made to bring them to a confor- formed from the French chattdrvn, or rather the Latin 
vnity with the church of England. They defired there? caUarium. 
fore, that, for thefe and other reafons, all thoughts of Bailing in Caldrons, (caldar'm decoquere), is, a capi- 
paffing fuch a law might be laid afide : but in cafe this tal punilhment fpoken of in the middle-age. writers, 
be not done, they proteft for themfelves and their bre- decreed to divers forts of criminals, but chiefly to de- 
tbren who ihall adhere to them, that they can yield no bafers of the coin. One of the torments inflicffed on 
obedience to this law when it fnall be eha&ed, becaufe the ancient Chriitian martyrs, was boiling in caldrons 
it is deftruftive of the liberty of the church ; and there- of water, oil, &c. 
fore {hall fubmit to fucb penalties, and think themfelves CALDWALL (Richard), a learned Englifli phy- 
obliged to undergo fuch puniibments, as may be inflic- fician, born in Staflbrdihire about the year 1513.. He 
ted on them for difobeying that law. This proteft ftudied. phyfic in Brazen-Nofe college Oxford; and 
was figned by Mr Archibald Simfon on behalf of the was examined, admitted unto, and made cenfor of, the 
members who fubfcribed another feparate roll, which college of phyficians at London, all in one day. Six 
he kept for his juftificatkra. This proteft was prefent- weeks after he was chofen one of the clefts ; and in the 
ed to the clerk'regifter, who refufed to read it before year 1570, was made prefident of that college. Mr 
the ftates in parliament. However, though not read. Wood tells us, that he wrote feveral pieces in his pro- 
it had its effeft ; for although the bill had the confent feffion ; but he does not tell us what they were, only 
of parliament, yet the king thought fit to caufe it to be that he tranflated a book on the art of furgery, written 
laid afide, and not long after called a general affembly by one Horatio-More, a Florentine phyfician. We 
at St Andrew’s. Soon after the parliament was dif- learn from Cambden, that Caldwall founded a chirurgi- 1 

folved, and Mr Calderwood was fummoned to appear cal lefture in the college of phyficians, and endowed it 
before the high-commifiion court at St Andrew’s, on with a handfome falary. He died in 1585. 
the 8th of July following, to anfwer for his muti- CALEA, in botany: A genus of the polygamia 
nous and feditious behaviour. July 10th, the king acqualis order, belonging to the fyngenefia clafs of 
came to that city in perfori; when Mr Calderwood, be- plants ; and in the natural method ranking under the 
ing called upon, and refufing to comply with what the 49th order, Compofitai. The receptacle is paleaceous, 
king in perfon required of him, was committed to prifon, the pappus hairy, and the calyx, imbricated. 
Afterwards the privy council, according to the power CALEB, one of the deputies fent by the Ifraelites - 
exercifed by them at that time, direfted him to ba- to take a view of the land of Canaan. He made a 
nilh himfelf out of the king’s dominions before Michael- good report of the country, and by thismeans revived 
mas next; and not to return without licence. Having the fpirits of the dejefted people ; on which account, 
applied to the king for a prorogation of his fentcnce he and Jofliua were the only perfons who, after their 
without fuccefs, becaufe he would neither acknowledge leaving Egypt, fettled in the land of Canaan. Caleb 

had* 
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Jed rua, had, tor his Hiare, the mountains and tile city of He« 
v—' bron, from which he drove three kings. Othoniel his 

nephew having taken the city of Debir, Caleb gave 
him his daughter Achfah in marriage ; and died, aged 
114. 

CALEDONIA, the ancient name of Scotland. 
From the teftimonies of Tacitus, Dio, and Solinus, we 
find, that the ancient Caledonia comprehended all that 
country lying to the north of the rivers Forth and 
Clyde. In proportion as the Silures or Cimbri advan- 
ced towards the north, the Caledonians, being circum- 
fcribed within narrower limits, were forced to tranf- 
migrate into theiflands which crowd the weftern toafts 
of Scotland. It is in this period, probably, we ought 
to place the firlt great migration of the Britiih Gael 
into Ireland ; that kingdom being much nearer to the 
promontory of Galloway and Cantire, than many of 
the Scottilh Hies are to the continent of North BrB 
tain. . 

To the country which the Caledonians pofTeikd, 
they gave the name of Ca'el-doch; which is the only ap- 
pellation the Scots, who fpeak the Gaelic language, 
know for their own divifion of Britain. Cael-doch is 
a compound, made up of Gael or Cac/, the firll colo- 
ny of the ancient Gauls who tranfmigrated into Bri- 
tain, and doch, a diilrld or divifion of a country. 
The Romans, by tranfpofing the letter / in Cad, and 
by foftening into a Latin termination the ch of doch, 
formed the well known name of Caledonia. 

When the tribes of North Britain were attacked by 
the Romans, they entered into alfociations, that, by u- 
niting their ftrength, they might be more able to re- 
pel the common enemy. The particular name of that 
tribe, which either its fuperior power or military repu- 
tation placed at the head of the alfociation, was the 
general name given by the Romans to all the confede- 
rates. Hence it is that the Maata, who with other 
tribes inhabited the diftri&s of Scotland lying fouth- 
ward of the frith, and the Caledonians, who inhabited 
the weft and north-weft parts, have engroffed all the 
glory which belonged in common, though in an infe- 
rior degree, to all the other nations fettled of old in 
North Britain. It was for the fame reafon that the 
name of Manta was entirely forgotten by foreign wri- 
ters after the third century, and that of the Caledonians 
themfelves but feldom mentioned after the fourth. 

Britons, Caledonians, Maata, Barbarians, are the 
names conftantly given to the old inhabitants of North 
Britain, by Tacitus, Herodian, Dio, Spartian, Vopil- 
eus, and other ancient writers. The iucceffbrs of thefe 
Britons, Caledonians, Moeats, and Barbarians, are cal- 
led Piifts, Scots, and Attacots, by fome Roman wri- 
ters of the fourth century. 

The origin of the appellation Scot! and PlSi, intro- 
duced by latter Roman authors, has occafioned much 
controverfy among the antiquarians of thefe days. 
The difpute feems now to be fully decided by fome 
learned critics of the prefent century, whofe knowledge 
of the Gaelic language affifted their inveftigation. See 
Scotland, Picts, and Highlanders. 

Caledonia, the name of a fettlement made by the 
Scots on the weft fide of the gulph of Darien, in 1698; 
out of which they were ftarved at the requeft of the 
Eaft-India company : for the Englifh government pro- 

hibited the other colonies fending them any provifions; Cale Cni^ 
fo they were obliged to leave it in 1700. ' 

New Caledonia, an ifiand in the fouth-fea, lately 
difeovered by captain Cook, and, next to New Hol- 
land and New Zealand, is the largeft ifland that hath 
yet been difeovered in that fea. It extends from 19* 
37. to 22. 30. S. Lat. and from 163. 37. to 167. 14. 
E. Long. Its length from north-weft to fouth-eaft la 
about 80 leagues ; but its greateft breadth does not ex- 
ceed ten leagues. This ifland is diveriified by hills and 
valleys of various fize and extent. From the hills iffue 
abundance of rivulets, which contribute to fertilize the 
plains. Along its north-eaft fhore the land is fiat; and 
being well watered, and cultivated by the inhabitants 
after their manner, appeared to great advantage to cap- 
tain Cook’s people. Was it not, indeed, for thofe 
fertile ipots on the plains, the whole country might be 
called a dreary wojle: the mountains and higher parts 
of the land are in general incapable of cultivation. 
They confift chiefly of rocks, many of which are full of 
mundic ; the little foil that is upon them is fcorched 
and burnt up by the fun ; it is, however, covered with 
coarfe grafs and other plants, and here and there co- 
vered with trees and fhrubs. The country in general 
bears a great refemblance to thofe parts of New South 
Wales which lie under the fame parallel of latitude. 
Several of its natural productions are the fame, and the 
woods are without underwood as well as in that coun- 
try. The whole coaft feems to be furrounded by 
reefs and fhoals, which render all accefe to it extreme- 
ly dangerous ; but at the fame time guard the coalls 
againft the attacks of the wand and fea; rendering it 
eaiily navigable along the coaft by canoes, and caufing 
it abound with fifh. Every part of the coaft feems to 
be inhabited ; the plantations in the plains are laid out 
with great judgment, and cultivated with much labour. 
They begin their cultivation by fetting fire to the grafs, 
&c. with which the ground is covered, but have no 
notion of preferving its vigour by manure ; they, how- 
ever, recruit it by letting it lie for fome years untouched. 
On the beach was found a large irregular mafs of rock, 
not lefs than a cube of ten feet, confifting of a clofe- 
grained ftone fpeckled full of granates fomewhat bigger 
than pins heads, from whence it feems probable that 
fome valuable minerals may be found on this ifland. It 
differs from all the other iilands yet difeovered in the 
South Sea, by being entirely deftitute of volcanic pro- 
ductions. Several plants of a new' fpecies were found 
here ; and a few young breadfruit trees, not then fuf- 
ficiently grown to bear fruit, feemed to have come up 
without culture : plantains and fugar-canes are here 
in fmall-quantity, and the cocoa-nut trees are imall 
and thinly planted. A new fpecies of paifion-flower 
was likewife met with, which was never known to grow 
wild any where but in America. Several Cafuti (Me- 
laleuca) trees were alfo found in flower. Mufquetos 
here are very numerous. A great variety of birds were 
feen of different claffes, which were for the moft part 
entirely newr; particularly a beautiful fpecies of par- 
rot before unknown to zoologifts. A new fpecies of 
fifh, of the genus called by Linnaeus tetraodon, was 
caught here ; and its liver, which was very large, pre- 
fented at fupper. Several farcies of this genus being 
reckoned poifonous^ and the prefent fpectes being re* 
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Caledonia, marlcably ugly, Meff. Forftcra hinted their furpicions 
<■ v ’ of its quality ; but the temptation of a freih meal, and 

the alfurances of captain Cook that he had formerly 
eaten this identical fort of fiih without harm, got the 
better of their fcruples, and they eat of it. Its oili- 
nefs, however, though it had no other bad tafte than 
what proceeded from this, prevented them from taking 
more than a morfel or two. In a few hours after they 
had retired to reft, they were awakened by very alaim* 
ing fymptoms, being all feized with an extreme giddi- 
nefs ; their hands and feet were numbed, fo that they 
were fcarcely able to crawl; and a violent langour and 
oppreffion feized them. Emetics were adminiftered 
with fome fuccefs, but fudorihcs gave the greateft re- 
lief. Seme dogs who had eaten the remainder of the 
liver were likewife taken ill; and a pig which had eaten 
the entrails died foon after, having fwelled to an un- 
nfnal fize. The efTefts of this poifon on the gentle- 
men did not go entirely off in lefs than fix weeks.— 
Abundance of turtle was feen here. The natives had 
not the leaft notion of goats, hogs, dogs, or cats, and 
had not even a name for any of them. 

The inhabitants are very ftout, tall, and in general 
well proportioned; their features mild; their beards 
and hair black, and ftrongly frizzled, lo as to be 
fomewhat woolly in fome individuals: their colour is 
fwarthy, or a dark chefnut brown. A few were feen 
who meafured fix feet four inches. They are remark- 
ably courteous, not at all addi&ed to pilfering and 
ftealing ; in which charatter of honefty they are fin- 
gular, all the other nations in the South Sea being re- 
markably thievifh. Some wear their hair long, and tie 
it up to the crown of their heads; others fuffer only a 
large lock to grow on each fide, which they tie up in 
clubs ; many others, as well as all the women, wear it 
crept fhort. They make ufe of a kind of comb made 
of flicks of hard wood, from feven to nine or ten inches 
long, and about the thicknefs of knitting needles ; a 
number of thefe, feldom exceeding 20, but generally 
fewer, are faftened together at one end, parallel to and 
near one tenth of an inch from each other; the ends, 
which are a little pointed, will fpread out or open like 
the flicks of a fan. Thefe combs they always wear in 
their hair on one fide of their head. Some had a kind 
of concave cylindrical ftiff black cap, which appeared 
to be a great ornament among them, and was fuppofed 
to be worn only by the chiefs and warriors. A large 
fheet of ftrong paper, whenever they got one in ex- 
change, was commonly applied to this purpofe. The 
men "go naked; only tying a firing round their middle, 
and another round their neck. A little piece of a 
brown cloth made of the bark of a fig-tree, fometimes 
tucked up to the belt, and fometimes pendulous, 
fcarcely deferves the name of a covering ; nor indeed 
does it feem at all intended for that purpofe. This 
piece of cloth is fometimes of fuch a length, that the 
extremity is faftened to the firing round the neck ; to 
this firing they likewife hang fmall round beads of 
a pale green nephritic flone. Coarfe garments were 
feen among them made of a fort of matting ; but they 
feemed never to wear them, except when in their ca- 
noes and unemployed. The women feemed to be in a 
fervile ftate: they were the only perfons of the family 
who had any employment, and feveral of th$m brought 
bundles of flicks and fuel on their back ; thofe who 

had children carried them on their backs in a kind of Caledonia, 
fatchel. The women alfo were feen to dig up the earth —v*-J 

in order to plant it. They are in general of a dark 
chefnut, and fometimes mahogany brown; their fla- 
ture middle-fized, fome being rather tall, ana their 
whole form rather ftout, and fomewhat clumfy. I heir 
drefs is the moft disfiguring that can be imagined, and 
gives them a thick fquat fhape ; it is a fhort petticoat 
or fringe, confifting of filaments or little cords, about 
eight inches long, which are faftened to a very long 
firing, which they have tied feveral times round their 
waifl. The filaments, or little ropes, therefore, lie a- 
bove each other in feveral layers, forming a kind of 
thick thatch all round the body, but which does not 
near cover the thigh : thefe filaments were fometimes 
dyed black ; but frequently thofe on the outfide only 
wrere of that colour, the reft being of a dirty grey. 
There was not a fingle inftance, during the fhip’s flay 
in this ifiand, of the women permitting any indecent 
familiarity with an European : they took pleafure in 
pra£lifing the arts of a jilting coquette, but never be- 
came abfolute wantons. The general ornaments of both 
fexes are ear-rings of tortoife fhells; necklaces, or amu- 
lets, made both of fhells and ftones; and bracelets made 
of large fhells, which they wear above the elbows. 

The houfes, or huts, in New Caledonia, are circu- 
lar, fomething like a bee-hive, and full as clofe and 
warm ; the entrance is by a fmall door, or long fquare 
hole, juft big enough to admit a man bent double; 
the fide-walls are about four feet and a. half high; but 
the roof is lofty, and peaked to a point at the top, a- 
bove which is a poll or flick of wood, which is gene- 
rally ornamented either with carving or fhells, or 
both. The framing is of fmall fpars, reeds, &c. and 
both fides and roof are thick, and clofe covered with 
thatch made of coarfe long grafs. In the mfide of the 
houfe are fet up polls, to which crofs fpars are faften- 
ed, and platforms made, for the conveniency of laying 
any thing on. Some houfes have two floors, one above 
another; the floor is laid with dried grafs, and here 
and there mats are fpread for the principal people to fit 
or fieep on. In thefe houfes there was no paffage for 
the fmoke but through the door; they were intolerably 
fmoky, and fo hot as to be infupportable to thofe 
unaccuftomed to them : probably the fmoke is intend- 
ed to drive out the mufquetos which fwarm here. They 
commonly eredl two or three of thefe huts near each 
other under a duller of lofty fig-trees, whofe leaves are 
impervious to the rays of the fun. 

The canoes ufed here are very heavy clumfy veffels; 
they are made of two trees hollowed out, having a 
raifed gunnel about two inches high, and clofed at each 
end with a bulk head of the fame height; fo that the 
whole is like a long fquare trough about three feet 
fhorter than the body of the canoe. Two canoes thus 
fitted are faftened to each other about three feet afun-r 
der, by means of crofs-fpars, which projed about a 
foot over each fide. Over thefe is laid a deck or heavy 
platform made of plank and fmall round fpars, on which 
they have a fire-hearth, and generally a fire burning ; 
they are navigated by one or two latteen fails, extended 
to a fmall latteen yard, the end of which is fixed in a 
notch or hole in the deck. 

Notwithftanding the inoffenfive difpofition of the in- 
habitants of New Caledonia, they are well provided 

with 
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Ci d*uiia with offenfivc weapons ; as clubs, fpears, darts, and 
¥ H flings for throwing ftones. Their clubs are about two 
2 }herg', feet°and an half long, and varioufly formed; fome like 

V a fcythe, others like a pick-ax; fome have a head like 
a hawk, and others have round heads; but all are 
neatly made; many of their darts and fpears are no lefs 
neat, and ornamented with carvings. The flings are 
as fimple as poffible : but they take forae pains to form 
the ftones that they ufe into a proper fhape, which is 
fomething like an egg, fuppofing both ends to be 
like the fmall one. They drive the dart by the af~ 
fiftance of fhort cords knobbed at one end and looped 
at the other, called by the feamen beckets. Thefe 
contain a quantity of red wool taken from the vam- 
pyre, or great Indian bat. Bows and arrows are wholly 
unknown among them. 

Their language bears no affinity to that fpoken in 
the other South-fea ifiands, the word arrelee and 
one or two more excepted. This is the more extra- 
ordinary, as different dialects of one language were 
fpoken not only in the eafterly iftands, but at New 
Zealand. 

A mufical inftrument, a kind of whiffle, was procu- 
red here. It was a little polifhed piece of brown wood 
about two inches long, fhaped like a kind of bell, tho’ 
apparently folid, with a rope fixed at the fmall end; 
two holes were made in it near the bafe, and another 
near the infertion of the rope, all which communicated 
with each other ; and by blowing in the uppermoft, a 
fhrill found like whiffling was produced : no other in- 
ftrument was feen among them that had the leaft re- 
lation to mufic. 

Many of the New Caledonians were feen with pro- 
digioufly thick legs and arms, which feemed to be af- 
fefted with a kind of leprofy ; the fwelling was found 
to be extremely hard, but the fkin was not alike harfh 
and fcaly in all thofe who were a/Hicled with the difor- 
der. The preternatural expanfion of the arm or leg 
did not appear to be a great inconvenience to thofe wdio 
fuffered it'; and they feemed to intimate that they 
very rarely felt any pain in it ; but in fome the diforder 
began to form blotches, which are marks of a great de- 
gree of virulence. 

Here they bury their dead in the ground. The 
grave of a chief who had been flain in battle here re- 
fembled a large mole-hill, and was decorated with 
fpears, darts, paddles, &c. all ftuck upright in the 
ground round about it. Lieutenant Pickerfgill was 
fhowed a chief whom they named Tea-booma, and fty- 
led ihcix arrekee or king ; but nothing further is knowm 
of their government, and nothing at all of their reli- 
gion. 

CALEFACTION, the produftion of heat in a 
body from the aftion of fire, or that impulfe impref- 
fed by a hot body on others around it. This word is 
ufed in pharmacy, by way of diftin£tion from coftion, 
which implies boiling; whereas calefadtion is only heat- 
ing a thing. 

CALLNBERG, a caftle of Germany, in the duchy 
of Brunfwic and principality of Calenberg. It is feated 
on the river Leine, and is 15 miles fouth of Hanover. 
It is fubjedt to the duke of Brunfwic Lunenburg, elec- 
tor of Hanover, and king of Great Britain. E. Long. 
9.43. N. Lat. 52. 20. 

Calenberg, a principality of Lower Saxony, and 

Calendar 
II 

Calenders. 

CAL 
one of the three parts of the duchy of Brunfwic, is 
bounded on the north by the duchy of Verden, on the 
eaft by the principality of Zell, on the fouth by the 
principalities of Grubenhagen and Wolfenbuttle, and 
on the weft by Weftphalia. It belongs to the eledfor 
of Hanover. 

CALENDAR, in ailronomy and chronology. See 
Kalbndar. 

Calendar of prifoners, in law, a lift of all the pri- 
foners names in the cuftody of each refpe&ive iheriff*. * Seethe 

CALEND ARIUM FloRjS, in botany, a calendar article Ex\ 
containing an exaft regifter of the refpeftive times [xiecuttan' 
which the plants of any given province or climate ger- 
minate, expand, and ihed their leaves and flowers, or 
ripen and dilpcrfe their feeds. For particulars on this 
curious fubjeft, fee the articles Defoliatio, Efflo- 
rescentia, Frondescentia, Fructescentia, and 
Germinatio. 

CALENDER, a machine ufed in manufa&ories to 
prefs certain woollen and filken {tuffs and linens, to 
make them fmooth, even, and glofiy, or to give them' 
waves, or water them, as may be feen in Mohairs and 
tabbies. This inftrument is compofed of two thick 
cylinders or rollers, of very hard and well poliftied 
wood, round w'hich the ftuffs to be calendered are 
w’ound : thefe rollers are placed crofs-wife between two 
veiy thick boards, the lower ferving as a fixed bafe, and 
the upper moveable by means of a thick fcrew with a 
rope fattened to a fpindle which makes its axis : the 
uppermoft board is loaded with large ftones weighing 
2©,oeolb. or more. At Paris they have an extraordi- 
nary machine of this kind, called the royal calendery 
made by order of M. Colbert. The lower table or plank 
is made of a block of fmooth marble, and the upper 
is lined wuth a plate of polifhed copper.—The alternate 
motion of the upper board fometimes one way and 
fometimes another, together wdth the prodigious weight 
laid upon it, gives the ftuffs their glofsand Imoothnefs; 
or gives them the waves, by making the cylinders on 
which they are put roll with great force over the un- 
dermoft board. When they would put a roller from 
under the calender, they only incline the undermoft: 
board of the machine. The dreffing alone, with the 
many turns they make the ftuffs and linens undergo 
in the calender, gives the waves, or waters them, as 
the workmen call it. It is a miftake to think, as fome 
have afferted, and Mr Chambers among others, that 
they ufe rollers with a (hallow indenture or engraving 
cut into them. 

CALENDER of Monteith, a diftrift in the 
fouth-weft corner of Perthfhire in Scotland, from which 
a branch of the ancient family of Livingften had the 
title of Earl. The chief feat of the family near Fal- 
kirk is alio called Calender. Both eftate and title 
were forfeited for being engaged in the rebellion 
I7‘5* 

■ CALENDERS, a fort of Mahometan friars, fo call- 
ed from Santon Calender! their founder. This Santon 
went bare-headed, without a fhirt, and with the (kin of 
a wild beaft thrown over his {boulders. He wore a 
kind of apron before, the firings of which were adorn- 
ed with counterfeit precious ftones. His difciples are 
rather a feet of Epicureans than a fociety of religious. 
They honour a tavern as much as they do a mofque ; 
and think they pay as acceptable worfhip to God by 

the 
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Cahrrds tlie free ufe ofhia creatures, as others do by tne great- 

li eft aufterities and afts of devotion. They are called, in Calenture. perna ^ Arabia> A!,dals, or AbJallat, l e. perions 

confecrated to the honour and fervice of God. 1 heir 
garment is a fmgle coat, made up of a variety ot pie- 
ces, and quilted like a rug. They preach m t^e mar- 
ket-places, and live upon what their auditors be now on 
them. They are generally very vicious perions ; tor 
which reafon they are not admitted into any houies. 

CALENDS, in Roman antiquity. See Kalends. 
CALENDULA, the marigold: A genus of the 

polygamia neceffaria order, belonging to the fyngene- 
fa clafs of plants ; and in the natural method ranking 
under the 49th order, Comptfta. The receptacle is 
naked, there is no pappus, the calyx is polyphylious 
and equal, the feeds of the difk membranaceous. Ot 
this there are eight fpeeies, none of them natives ot 
Europe. The common kind is fo well known as to 
need no definition ; and none of the others merit any, 
except the fruticofa, which hath lately been ni-rceu- 
ced from the Cape of Good Hope. It hath a flender 
fhrubbv perennial (talk, which nfes to the height ot 
feven or eight feet, but requires fupport: tins fends 

-out a great number of weak branches from the bottom 
to the top, which hang downward unlefs they aie u:p- 
ported: they are garniihed with oval leaves, having 
fhort flat footftalks; thefe are of a ihining green co- 
lour on their upper fide, but paler underneath : the 
flowers come out at the end of the branches, on ihort 
naked footftalks. This is eafily propagated by cut- 
ting's; which may be planted at any time in fummer in 
a fhadv border, or otherwife ftiaded with mats m the 
heat of the day: in five or fix weeks thefe will have 
taken root, when they fhould be feparately taken up, 
each put in a feparate pot, and placed in the (hade till 
they have taken frefti root; then they may be placed, 
with other hardy exotic plants, in a ftieltered fituation, 
where they may remain till the froft begins, when they 
muft be removed into the green-houfe, placing them 
near the windows, that they may enjoy the free air; 
for this plant only requires protection from froft. The 
feeds of the common fort may be fown in March or A- 
pril,'where the plants are to remain ; and will require 
no other culture but to keep them clear of weeds, and 
to thin the plants where they are too thick. The 
flowers of the common marigold are fuppofed to be a- 
perient and attenuating, as alfo cardiac, alexiphaimac, 
and fudorific; they are principally celebrated in uterine 
obftruftions, the jaundice, and for throwing out the 
fmall-pox. Their fenfible qualities, however, give little 
foundation for thefe virtues: they have fcaice an} tafte, 
and have no confiderable fmell. The leaves of the 
plant difeover a vifeid fweetifhnefs, accompanied with a 
more durable fapdraceous pungency and warmth; thefe 
feem capable of anfwering feme ufeful purpofes as a 
ftimulating, aperient, and antifcorbutic medicine. 

CALKNT1US (Eliiius), a Neapolitan poet and 
profe author. He was preceptor to Frederic the fon 
of Ferdinand king of Naples, and the earlieft writer on 
the illegality of putting criminals to death, except for 
murder. He died in I5°3' 

CALENTURE, a feverifh diforder incident to 
failors in hot countries; the principal fymptom of 
-which is their imagining the fea to be green fields: 
hence, attempting to walk abroad in thefe imaginary 
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places of delight, they are frequently loft. Vomiting, 
bleeding, a fpare diet, and the neutral falts, are re- 
commended in this diforder ; a fingle vomit commonly , 
removing the delirium, and the cooling medicines com- 
pleting the cure. . 

CALEPIN ( Ambrofius), an Auguftm monk of Ca- 
lepio, whence he took lus name, in tne 16th century. 
He is author of a diaionary of eight languages, fince 
augmented by Pafferat and others. 

CALES (anc. geog.), a municipal city of fome 
note in Campania, at no great diftance from Cafili- 
num. The epithet Calenus is by Horace and Juvenal 
applied to a generous wine which the territory pro- 
duced.    , 

CALETES (anc. geog.), a people of Gallia Celti- 
cs, on the confines ofBelgica, fituated between the fea 

II 
Calf. 

Now called le Pals de Cauxy in and the Sequana. 
Normandy. 

CALETURE, a fort on the ifiand of Ceylon, at 
the mouth of a river of the feme name. The Dutch 
became mailers of it in 1655 ; but were afterwards ob- 
liged to leave it. E. Long. 80. 5N. Lat. 6. 38. 
°CALF, in zoology, the young of the ox kind. 

There are two ways of breeding calves that are in- 
tended to be reared. The one is to let the calf run 
about with its dam all the year round; which is the 
method in the cheap breeding countries, and is gene- 
rally allowed to make the beft cattle. The other is to 
take them from the dam after they have fucked about 
a fortnight : they are then to be taught to drink flat 
-milk, which is to be made but juft warm for them, it 
being very dangerous to give it them too hot. The 
beft time of weaning calves is from January to May J 
they fhould have milk for 12 weeks after; and a fort- 
night before that is left off, water fhould be mixed with 
the milk in larger and larger quantities. When the 
calf has been fed on milk for about a month, little 
whifps of hay fhould be placed all about him in cleft 
flicks to induce him to eat. In the beginning of A- 
pril they fhould be turned out to grafs ; only for a few 
days they fhould be taken in for the night, and have 
milk and water given them : the feme may alfo be gi- 
ven them in a pail fometimes in the field, till they are 
fo able to feed themfelves that they do net regard it. 
The grafs they are turned into muft not be too rank, 
but fhort and fweet, that they may like it, and yet get 
it with fome labour. Calves fttould always be weaned 
at grafs ; for if it be done with hay and water, th.ey of- 
ten grow big-belly’d on it, and are apt to rot. When 
thofe among the males are fele&ed which are to be kept 
as bulls, the reft fhould be gelt for oxen : the fooner 
the better. Between xo and 20 days is a proper age. 
About London almoft all the calves are fatted for the 
butcher. The reafon of this is, that there is a good mar- 
ket for them; and the lands there are not fo profitable 
to breed upon as in cheaper countries. The way to 
make calves fat and fine is, the keeping them very 
clean ; giving them frefh litter every day ; and the 
hanging a large chalk-ftone in fome corner where they 
can eafily get at it to lick it, but where it is out of the 
way of being fouled by their dung and urine. The 
coops are to be placed fo as not to have too much fun 
upon them, and fo high above the ground that the u- 
rine may run off. They alfo bleed them once when 
they are a month old, and a fecond time before they 

3 kill 



ilf. kill them; which is a great addition to the beauty and 
r~-J whitenefs of their flefh: the bleeding is by fome re- 

peated much oftener, but this is fufficient. Calves are 
very apt to be loofe in their bowels; which waftes and 
very much injures them- The remedy is to give them 
chalk fcraped among milk, pouring it _ down with a 
horn. If this does not fucceed, they give them bole 
armenic in large dofes, and ufe the cold bath every 
morning. If a cow will not let a ftrange calf fuck her, 
the common method is to rub both her nofe and the 
calf’s with a little brandy ; this generally reconciles 
them after a few fmellings. 

Golden Calf, an idol fet up and worfhipped by the 
Ifraelites at the foot of Mount Sinai in their paflage 
through the wildernefs to the land of Canaan. Our 
verfion makes Aaron fafliion this calf with a graving 
tool after he had call it in a mould: the Geneva tranf- 
lation makes him engrave it firft, and call it afterwards. 
Others, with more probability, render the whole verfe 
thus: “ And Aaron received them (the golden, ear- 
rings), and tied them up in a hag, and got them cait 
into a molten calf;” which verfion is authorifed by the 
different fenfes of the word tzur, which figniiies to tie 
up or bind, as well as to fhape or form ; and of the 
word cherret, which is ufed both for a graving tool 
and a bag. Some of the ancient fathers have been of 
opinion that this idol had only the face of a calf, and 
the lhape of a man from the neck downwards, in imi- 
tation of the Egyptian Ills. Others have thought it 
was only the head of an ox without a body. But the 
molt general opinion is, that it was an entire calf in 
imitation of the Apis worihipped by the Egyptians ; 
among whom, no doubt, the 'Ifraelites had acquired 
their propenfity to idolatry. This calf Mofes is faid to 
have burnt with lire, reduced to powder, and ftrewed 
upon the water which the people were to drink. How 
this could be accomplilhed hath been a queftion. Mod: 
people have thought, that as gold is indeffruitible, it 
could only be burnt by the miraculous power of God; 
but M. Stahl conieflures that Mofes diffolved it by 

ee Cie- means of liver of fulphur*. The Rabbins tell us that 
y-I«- the people were made to drink of this water in order to 

diftinguiih the idolaters from the reft; for that as foon 
as they had drunk of it, the beards of the former turn- 
ed red. The cabbalifts add, that the caif weighed 
125 quintals; which they gather from the Hebrew 
word maJJ'ekah, whofe numerical letters make 125. 

CAiF-Skim, in the leather manufacture, are prepared 
and dreffed by the tanners, Ikinners, and curriers, who 
fell them for the ufe of the fhoe-makers, faddlers, book- 
binders, and. other artificers, who employ them in their 
feveral manufactures. 

C ALF-Shln drcjjed in finn a ch, denotes the fir in of this 
animal curried black on the hair fide, and dyed of an 
orange colour on the ftefti fide, by means of fumach, 
chiefiy ufed in the making of belts. 

The Englifh calf-fkin is much valued abroad, and 
the commerce thereof very confiderahle in France and 
other countries; where divers attempts have been made 
to imitate it, but hitherto in vain. What is like to 
baffle all endeavours for imitating the Englifti calf in 
France is, the fmallnefs and weaknefs of the calves 
about Paris ; which at fifteen days old are not fo big 
as the Englifh ones when they come into the world. 

Sca-Calf. See Ph oca. 

CALI, a town of Popayan in South America, feat- 
ed in a valley of the fame name on the river Cauca. 
The governor of the province ufually refides there. W. 
Long. 78. 5. N. Lat. 3. 15. 

CALIBER, or Caliper, properly denotes the dia- 
meter of any body ; thus we fay, two columns of the 
fame caliber, the caliber of the bore of a gun, the cali- 
ber of a bullet, &c. 

CallsER-CtmpaJfes, a fort of compaffes made with 
arched legs to take the diameter of x-ound or fwelling 
bodies. See Compasses. 

Caliber-compaffes, are chiefly ufed by gunners, for 
taking the diameters of the feveral parts of a piece of 
ordnance, or of bombs, bullets, &c. Their legs art 
therefore circular; and move on an arch of brafs, where- 
on is mailed the inches and half inches, to fliow how 
far the points of the compafies are opened afunder. 

Some are alfo made for taking the diameter of the 
bore of a gun or mortar. 

The gaugers alfo fometimes ufe calibers,1 to em- 
brace the two heads of any calk, in order to find its- 
length. 

The calibers ufed by carpenters and joiners, is a piece 
of board notched triangular-wife in the middle for the 
taking of meafure. 

CAUBRR-Ru!e, or Gunner’s Callipers, is an inftru- 
ment wherein a right line is fo divided as that the firft 
part being equal to the diameter of an iron or leaden 
ball of one pound, weight, the other parts are to the 
firft as. the diameters of balls of two, three, four, &c. 
pounds are to the diameter of a ball of one pound. 
The caliber is ufed by engineers, from the weight of 
the ball given, to determine its diameter or caliber, or 
vice verfa. 

The gunner’s callipers confift of two thin plates of 
brafs joined by a rivet, fo as to move quite round each 
other : its length from the centre of the joint is be- 
tween fix inches and a foot, and its breadth from one 
to two inches ; that of the moft convenient fize is 
about nine inches long. Many feales, tables, and pro- 
portions, &c. may be introduced on this inftrument ; 
but none are effential to it, except thofe for taking the 
caliber of fhot and cannon, and for meafuring the mag- 
nitude of faliant and entering angles. The moft com- 
plete callipers is exhibited Plate CXII. the furniture 
and ufe of which we {hall now briefly deferibe. Let 
the four faces of this inftrument be diftinguifhed by 
tire letters A, B, C, D : A and D confift of a circular 
head and leg; B and C confift only of a leg. 

On the circular head adjoining to the leg of the face 
A are divifions denominated Jhot diameters; which 
fliow the diftance in inches and tenths of an inch of the 
points of the callipers when they are opened ; fo that 
if a ball not exceeding ten inches be introduced be- 
tween them, the bevil edge E marks its diameter a- 
mong thele divifions. 

On the circular bevil part E of the face B is a fcale 
of divifions diftinguifhed by lb. weight of Iron Jhot. 
When the diameter of any fhot is taken between the. 
points of the callipers, the inner edge of the leg A 
fhows its weight in avoirdupoife pounds, provided it be 
lb. -5-, 1, 1 2, 3, 4, 5t> 9> 26, 
32, 36, or 42 ; the figures neareft the bevil edge an- 
fwering to the fhort lines in the fcale, and thofe be- 
hind them to the longer ftrokes. This fcale is con- 
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Calliber. on the following geometrical theorem, vk. 

v-~' that the weights of fpheres are as the cubes of their 
diameters. 

On the lower part of the circular head of the face 
A is a fcale of divilions marked bores of guns ; for the 
ufe of which, the legs of the callipers are flipped acrofs 
each other, till the fteel points touch the concave fur- 

' face of the gun in its greateft breadth ; then the bevil 
edge F of the face B will cut a divifion in the fcale 
fhowing the diameter of the bore in inches and tenths. 

Within the fcale s of Jhot and lore diameters on the 
circular part of A, are divifions marked pounders: the 
inner figures -j-> Sh 8> I2> l8> 26> 36> corre- 
fpond to the longeft lines ; and the figures I, 2, 4, 6, 
9, 16, 24, 32, 42, to the fliort ftrokes. When the 
bore of a gun is taken between the points of the calli- 
pers, the bevil edge F will either cut or be near one of 
thefe divifions, and fhow the weight of iron-lhot pro- 
per for that gun. 

On the upper half of the circular head of the face A 
are three concentric fcales of degrees ; the outer fcale 
confifting of 180 degrees numbered from right to left, 
10, 20, &c. the middle numbered the contrary way, 
and the outer fcale beginning at the middle with o, 
and numbered on each fide to 90 degrees. Thefe 
fcales ferve to take the quantity of an angle, either 
entering or faliant. For an entering pr internal angle, 
apply the legs of the callipers fo that its outward edges 
coincide with the legs of the given angle, the degree 
cut by the bevil edge F in the outer fcale ftiows the 
meafure of the angle fought: for a faliant or external 
angle, flip the legs of the callipers acrofs each other, 
fo that their outward edges may coincide with the 
legs forming the angle, and the degree marked on the 
middle fcale by the bevil edge E will fhow the meafure 
of the angle required. The inner fcale will ferve to 
determine the elevation of cannon and mortars, or of 
any oblique plane. Let one end of a thread be fixed 
into the notch on the plate B, and any weight tied to 
the other end: apply the ftraight fide of the plate A to 
the fide of the body whofe inclination is fought; hold 
it in tliis pofitioh, and move the plate B, till the thread 
falls upon the line near the centre marked Perp. Then 
will the bevil edge F cut the degrees on the inner fcale, 
fhowing the inclination of that body to the horizon. 

On the face C near the point of the callipers is a 
little table (bowing the proportion of troy and avoirdu- 
poife weights, by which one kind of weight may be 
eaiily reduced into another. 

Near the extreme of the face D of the callipers are 
two tables fhowing the proportion between the pounds 
weight of London and Paris, and alfo between the 
lengths of the foot meafure of England and France. 

Near the extreme on the face A is a table contain- 
ing four rules of the circle and fphere ; and geometri- 
cal figures with numbers annexed to them : the firfl is 
a circle including the proportion in round numbers of 
the diameter to its circumference ; the fecond is a cir- 
cle inferibed in a fquare, and a fquare within that cir- 
cle, and another circle in the inner fquare: the numbers 
28, 22, above this figure exhibit the proportion of the 
outward fquare to the area of the inferibed circle; and 
the numbers 14, 11, below it fhow the proportion be- 
tween the area of the inferibed fquare and the area of 
ks inferibed circle. The third is a cube inferibed in a 
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fphere 5 aud the number 89-j- fhoivs that a cube of iron, 'Callllj 
inferibed in a fphere of 12 inches in diameter, weighs II 
89-j-. The fourth is a fphere in a cube, and the num- . a c 

ber 243 expreffes the weight in pounds of a fphere 
inferibed in a cube whofe fide is 12 inches : the fifth 
reprefents a cylinder and cone of one foot diameter and 
height: the number in the cylinder fhows, that an iron 
cylinder of that diameter and height weighs 364.5' lb. 
and the number 121.5 in the cone expreffes the weight 
of a cone, the diameter of whofe bafe is 12 inches, and 
of the fame height: the fixth figure (hows that an iron 
cube, whofe fide is 12 inches, weighs 464 lb. and that 
a fquare pyramid of iron, whofe bafe is a fquare foot 
and height 12 inches, weighs 1543- lb. The numbers 
which have been hitherto fixed to the four laft figures 
were not ftrictly true ; and therefore they have been 
correfted in the figure here referred to ; and by thefe 
the figures on any inllrument of this kind fhould be 
corre&ed likewife. 

On the leg B of the callipers, is a table fhowing the 
weights of a cubic inch or foot of various bodies in 
pounds avoirdupoife. 

On the face D of the circular head of the callipers 
is a table contained between five concentric fegments 
of rings : the inner one marked Gjius fhows the nature 
of the gun or the weight of ball it carries ; the two 
next rings contain the quantity of powrder ufed for 
proof and fervice to brafs guns, and the twm outermoft 
rings fhow the quantity for proof and fervice in iron 
cannon. 

On the face A is a table exhibiting the method of 
computing the number of Jhot orJhells in a triangular, 
fquare, or re&angular pile. Near this is placed a 
table containing the principal rules relative to the fall 
of ladies, exprefled in an algebraic manner : nearer the 
centre we have another table of rules for railing wrater, 
calculated on the fuppofition, that one horfe is equal 
in this kind of labour to five men, and that one man 
will raife a hogfhead of water to eight feet of height 
in one minute, and work at that rate for fome hours. 
N. B. Hogfheads are reckoned at fixty gallons. 

Some of the leading principles in gunnery, relating 
to Jhooting in cannon and mortars, are expreffed on the 
face B of the callipers. Befides the articles already 
enumerated, the fcales ufually marked on the fedtor 
are laid down on this inflrument: thus, the line of 
inches is placed on the edge of the callipers, or on 
the ftraight borders of the faces C, D: the logarithmic 
fcales of numbers, fines, verfed fines, and tangents, 
are placed along thefe faces near the ftraight edges: 
the line of lines is placed on the fame faces in an an- 
gular pofition, and marked Lin. The lines of plains 
or fuperfices are alfo exhibited on the faces C and D, 
tending towards the centre, and marked Plan. Fi- 
nally, the lines of folids are laid on the fame faces 
tending towards the centre, and diftinguifhed by Sol. 

CALICOULAN, or Qu illon, a town of Alia, in 
the Eaft Indies, on the coaft of Malabar, and in the 
peninfula on thus fide the Ganges, where the Dutch 
have a faftory. E. Long. 75. 21. N. Lat. 9. 5. 

CALICUT, a kingdom of India, on this fide the 
Ganges, upon the coaft of Malabar. It is about 63 
miles long, and as much broad. It has many woods, 
rivers, and marfhes, and is very populous ; but does 
not produce much corn, abundance of rice being im- 
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'Calicut ported from Canara. The land along the fea-coaft is 

low and iandy, and produces a number of cocoa-trees. 
pal;ft,rn “ The higher grounds produce pepper and cardamoms 

v " of a very good quality. They have likewife timber for 
building, white and yellow fanders, cafiia lignea, caf- 
fia fiftula, mix vomica, and cocculus indicus. The 
woods abound with parrots and monkeys, as well as 
different kinds of game. They have alfo plenty of 
fifli, feveral forts of medicinal drugs, and their moun- 
tains produce iron. The famoritiy or king, of Calicut, 
was once mailer of all the coatt of Malabar ; but at 
his death, he left it by will among four of his nephews. 
He who governs Calicut has a palace of itone, and 
there is fome appearance of grandeur about his court. 
He carries on a confiderable trade, which makes the 
people of Calicut richer than their neighbours. In 
former times they had feveral ftrange cufloms, fome 
of which are ftill kept up; particularly the famorin’s 
wife mull be firll enjoyed by the high prieil, who may 
have her three nights if he pleafes. The nobles per- 
mit the other priefts to take the fame liberty, but the 
knver people cannot have that honour. A wroman may 
marry a number of hiubands; each of whom has her 
ten days or more by turns, as they agree among them- 
felves ; and provides her all things neceffary during 
that time. When fire proves with child, ihe names 
the father; who, after the child is weaned, takes care 
of its education. Thefe people have no pens, ink, 
or paper ; but write with a bodkin on flags that grow 
by the fides of the rivers. By this means the letters 
are in fome fenfe engraved ; and fo tough are the 
flags, that they will laft for a great number of years. 
This was the firft land difcovered by the Portuguefe in 
1498. 

Calicut, a town of Afia, in the kingdom of that 
name on the coall of Malabar. It contains a great 
number of mean low lioufes, each of which has a gar- 
den. The Englilh had a factory here, but it is remo- 
ved to Tilicherry. E. Long. 76. 4. N. Eat. 11. 21. 

CALIDiE plant*; (from calor heat) ; plants that 
are natives of warm climates. Such are thofe of the 
Eaft Indies, South America, Egypt, and the Canary 
Iflands. Thefe plants, fays Linnaeus, will bear a de- 
gree of heat which is as 40 on a fcale in which the 
freezing point is o, and too the heat of boiling water. 
In the 10th degree of cold they ceafe to grow, lofe 
their leaves, become barren, are fuffocated, and perifli. 

CALIDUCT, in antiquity, a kind of pipes or ca- 
nal difpofed along the walls of houfes or apartments, 
ufed by the ancients for conveying heat to feveral re- 
mote parts of the houfe from one common furnace. 

CALIFORNIA, the moil northerly of all the Spa- 
nifh dominions on the continent of America, is fome- 
times diltinguiflied by the name of New Albion, and 
the IJlas Carabiras : but the moll ancient appellation is 
California ; a word probably owing to fome accident, 
t>r to fome words fpoken by the Indians and mifunder- 
ftood by the Spaniards. For a long time California 
was thought to be an ifland ; but Father Caino, a Ger- 
man Jefuit, difcovered it to be a peninfula joining to the 
coail of New’ Mexico and the fouthern parts of Ame- 
rica. This peninfula extends from Cape St Seballian, 
lying in north latitude 43. 30. to Cape St Lucar which 
lies in north latitude 22. 32. It is divided from New 
Mexico by the gulph, or as feme call it the lake, cf 
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California, or Vermilion Sea, on the call; on the north, California, 
by that part of the continent of North America which ' 
is leaft known ; and on the wrell and fouth, by the 
Pacitic Ocean or great South Sea. The coalls, efpe- 
cially towards the Vermilion Sea, are covered with in- 
habited iflands, on fome of wdiich the Jefuits have 
eflabliflied fettlements, fuch as St Clement, Paxaros, 
St Anne, Cedars (fo called from the great number of 
thefe trees it produces), St Jofeph, and a multitude of 
others. But the iflands bell known are three lying off 
Cape St Lucar, towards the Mexican coail. Thefe are 
called jLes Tres Marias, “ the three Maries.” They 
are but fmall, have good wood and water, fait pits, and 
abundance of game ; therefore the Engliih and French 
pirates have fometimes wintered there, when bound on 
cruizes in the South Seas. 

As California lies altogether within the temperate 
zone, the natives are neither chilled with cold nor 
fcorched with heat; and indeed the improvements in 
agriculture,rnade by the Jefuits afford flrong proofs of 
the excellency of the climate. In fome places the air 
is extremely hot and dry ; and the earth wild, rugged, 
and barren. In a country ilretching about 800 miles in 
length, there mull be conliderable variations of foil and 
climate ; and indeed w’e find, from good authority, that 
California produces fome of the moil beautiful lawns, 
as well as many of the moll inhofpitable defarts, in the 
univerfe. Upon the whole, although California is ra- 
ther rough and craggy, we are affured by the Jefuit 
Vinegas, and other good writers, that with due culture 
it furnifhes every neceflary and conveniency of life ; 
•and that, even where the atmofphere is hcttell, vapours 
riling from the fea, and difperfed by pleafant breezes, 
render it of a moderate temperature. 

The peninfula of California is now flocked wdth all 
forts of domeflic animals known in Sapin and Mexico. 
Ilorfes, mules, afles, oxen, fheep, hogs, goats, and all 
other quadrupeds imported, thrive and increafe in this 
.country. Among the native animals is a fpecies of deer 
of the lize of a young heifer, and greatly refembling it 
in fhape ; the head is like that of a deer, and the horns 
thick and crooked like thofe of a ram. The hoof of the 
animal is large, round, and cloven, the fkin fpotted, but 
the hair thinner and the tail fharper than thofe of a 
deer. Its flefli is greatly efleemed. There is another 
animal peculiar to this country, larger and more bulky 
than a fheep, but greatly refembling it in figure, and, 
like it, covered with a fine black or white wool. The 
flefh of this animal is nourifhing and delicious ; and, 
happily for the natives, it is fo abundant, that nothing 
more is required than the trouble of hunting, as thefe 
animals wander about in droves in the foreils and on 
the mountains. Father Torquemado defcribes a crea- 
ture which he calls a fpecies of large bear, fomething 
like a buffalo, of the fize of a fleer, and nearly of the 
figure of a flag. Its hair is a quarter of a yard in 
length, its neck long and aukw’ard, and on its forehead 
are horns branched like thofe cf a flag. The tail is a 
yard in length and half a yard in breadth ; and the 
hoofs cloven like thofe of an ox. With regard to 
birds, we have but an imperfect account; only, in ge- 
neral, Father Venegas tells us that the coaft is plen- 
tifully flored writh peacocks, billiards, geefe, cranes, 
and mofl of the birds common in other parts of the 
workl. The quantity of fifli which refort to .thefe 
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Californip. coafts are incredible, balmon, turbot, barbel, il’ate, 
‘—a ' mackerel, &o. are caught here with very little trou- 

ble ; together with pearl oyfters, common oyllers, 
lobfters/’and a variety of exquiiite {liell-fi!h. Plen- 
ty of turtle are alfo caught on the coafts. On the 
South Sea coafts are fome ihell-fifh peculiar to it, and 
perhaps the moil beautiful in the world; their luitre 
furpaffing that of the fineft pearl, and darting their 
rays through a tranfparent varnifh of an elegant vivid 
blue, like the lapis lazuli. The fame of California 
for pearls focn drew forth great numbers of adventu- 
rers, who fearched every part of the gulph, and are itill 
employed in that work, notwithHanding faftuonbas 
greatly diminifhed the value of this elegant natural pro- 
duftion. Father Torquimado obferves that the fea of 
California affords very rich pearl fii'heries; and that the 
hnjlias, or beds of oyfters, may be feen in three or four 
fathom water, almoft as plain as if they were on the 
furface. _ ^ 

''P'Jie extremity of the penmfula towards Cape ot Cu- 
ear is more level, temperate, and fertile, than the other 
parts, and confequently more woody. In the more di- 
ftant parts, even to the fartheft millions on the eaft 
coaft, no large timber bath yet been difcovcred. A 
fpecies of manna is found in this country, which, ac- 
cording to the accounts of the Jefuits, has all the fweet- 
nefs ofirefined fugar without its whitenefs. The natives 
firmly believe that this juice drops from heaven. 

The Californians are well made, and veiy ftiong. 
They are extremely pufilanimous, inconftant, ftupuF 
and even infenfible, and feem extremely deferving of 
the character given to the Indians in general, under 
the article America. Before the Europeans penetra- 
ted into California, the natives had no form of reli- 
gion. The miffionaries indeed tell us many talcs con- 
cerning them, but they fo evidently bear the marks of 
forgery as not to be worth repeating. Each nation was 
then an affemblage of feveral cottages more or lefs nu- 
merous, that were all mutually confederated by alli- 
ances, but without any chief. They were flrangers 
even to filial obedience. No kind of drefs was ufed by 
the men ; but the women made ufe of iome coverings, 
and were even fond of ornamenting themfelves with 
pearls and fuch other trinkets as the country afforded. 
What moftly difplayed their ingenuity was the con- 
ftruftion of their fifhing nets, which are faidby the Je- 
fuits to have even exceeded in goodnefs thofe made 
in Europe. They were made by the women, of a 
coarfe kind of flax procured from fome plants which 
grow there. Their houfes were built of branches and 
leaves of trees i nay, many of them were omy inclofures 
of earth and ftone, raifed half a yard high, without any 
covering ; and even thefe were fo final!, that they could 
sot ftretch themfelves at length in them. In winter, 
they dwelt under ground in caves either natural or ar- 
tificial. , r 

In 1526, Ferdinand Cortez having reduced and iet- 
tled Mexico, attempted the conqueft of California ; but 
was obliged to return, without even taking a furvey 
of the country, a report of his death having difpofed 
the Mexicans to a general infurre&ion. Some other 
attempts were made by the officers of Cortez, but thefe 
were alfo unfuecefsful; and this valuable coaft was 
long negledted by the Spaniards, who, to this day, 
have but one fettlenaent upon it. In 1595, a galleon 

was fent to make difeoveries on the Californian fhore; Califorw 
but the veil'd was unfortunately loft. Seven years af- 
ter, the count de Monteroy, then viceroy of New 
Spain, fent Sebaftian Bifcayno on the fame defign with 
two ftiips and a tender; but he made no difeovery of 
importance. In i68q, the maiquis de Laguna, alfo 
viceroy of new Spam, difpatched two llnps with a 
tender to make difeoveries on the lake of California^ 
He returned with an indifferent account, but was a- 
mong the firft that afferted that California was not art 
ifland; which was afterwards confirmed by Father 
Caino, as already related. In 1697, the Spaniards 
being difeouraged by their Ioffes and difappointments, 
the Jefuits foliated and obtained pemiiifion to under- 
take the conqueft of California. They arrived among 
the favages with curiofities that might amufe them, 
corn for their food, and clothes for which they could 
not but perceive the neceflity. The hatred thefe peo- 
ple bore the Spanifh name could not fupport itfelf a- 
gamft thefe demonftrations of benevolence. Fhey tef- 
tified their acknowledgments as much as their want of 
fenfibility and their inconftancy would permit them. 
Thefe faults were partly overcome by the religious in- 
ftitutors, who purfued their project with a degree ofi 
warmth and refolution peculiar to the fociety. 1 hey 
made themfelves carpenters, mafons, weavers, and huf— 
bandmen ; and by thefe means fucceeded in imparting 
knowledge, and in fome meafure a tafte for the ufeful 
arts, to this favage people, who have been all fuccef- 
fively formed into one body. In I745> they compo- 
fed 43 villages, feparated from each other by the bar- 
renness of the foil and the want of water.' The inha- 
bitants of thefe Small villages fubfift principally on com 
and pulfe, which they cultivate ; and on the fruits and 
domeftic animals of Europe, the breeding of which 
laft is an objeft of continual attention. i he Indian® 
have each their field, and the property of what they 
reap; but fuch is their want of forefight, that they 
would Squander in a day what they had gathered, T 
the mifiionary did not take upon himfclf to diftribute 
it to them as they Hand in need of it. They manu- 
fa&ure fome coarfe fluffs; and the neceffaries they are 
in want of are purchafed with pearls, and with wane 
nearly refembling that of Madeira, which they fell to 
the Mexicans and to the galleons, and which experi- 
ence hath fhowm the necelfity of prohibiting in Calli- 
fornia. A few laws, which are very Simple, are fuffi- 
cient to regulate this riling Hate. In order to enforce 
them, the miffionary choofes the mod intelligent per- 
fon of the village ; wftio is empowered to whip and iro- 
prifon ; the only puniftiments of which they have any 
knowdedge. In all California there are only two gar^- 
rifons, each confifling of 30 men and a Soldier with 
every miffionary. Thefe troops were chofen by the le- 
gifiators, though they are paid by the governments 
Were the court of Madrid to pufti their interell with 
half the zeal of the Jefuits, California might become 
one of the mofl valuable of their acquifitions, on ac- 
count of the pearls and other valuable articles of com- 
merce which the country contains. At prefent the 
little Spanifh town near Cape St Eucar is made ufe ofi 
for no other purpofe than as a place of refrefhment for 
the Manila fhips,. and the head refidence of the miffion- 
aries. 

CALIGA, in Roman Antiquity, was the proper 
' ■ ' foi- 
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foldier’s fiioe, made in the fandal failiion, without up- 
per leatlier to cover the fuperior part of the foot, tho’ 
otherwife reaching to the middle of the leg, and fa- 
ttened with thongs. The foie of the caliga was of 
wood, like the fabot of the French peafants, and its 
bottom ftuck full of nails; which clavi are fuppofed to 
have been very long in the flioes of the fcouts and fen- 
tinels ; whence thefe were called by way of diftintlion, 
calige fpeculatoria ; as if by mounting the wearer to a 
higher pitch, they gave a greater advantage to the 
fight : though others will have the caliga fpeculator'ue 
to have been made foft and woolly, to prevent their 
making a noife. From thefe caligit it was that the 
emperor Caligula took his name, as having been born 
in the army, and afterwards bred up in the habit of a 
common foldier. 

According to Du Cange, a fort of caliga was alfo 
worn by monks and bilhops, when they celebrated mafs 
pontifically. 

CALIGATI, an appellation given by fome ancient 
writers to the common foldiers in the Roman armres, 
by reafon of the caliga which they wore. The caliga 
was the badge or fymbol of a foldier ; whence to take 
away the caliga and belt, imported a dilinilling or 
cafhiering. 

CALIGO, or Caligatio, in Medicine, an opacity, 
or eloudinefs of the anterior furface of the cryttalline, 
caufing a dimnefs or fuffuiion of fight. 

CALIGULA, the Roman emperor and tyrant, 
A. D. 37, began his reign with every promifing ap- 
pearance of becoming the real father of his people ; 
but at the end of eight months he was feized with a 
fever, which, it is thought, left a frenzy on bis mind: 
for his difpofition totally changed, and he committed 
the moil atrocious adfs of impiety, cruelty, and folly; 
fuch as proclaiming his horfe conful, feeding it at his 
table, introducing it to the temple in the veftments of 
the pricfts of Jupiter, &c. and caufing facrifices to be 
offered to himfelf, his wife, and the horfe. After ha- 
ving murdered many of his fubjefts with his own hand, 
and caufed others to be put to death without any jutt 
caufe, he was affafiinated by a tribune of the people as 
he came out of the amphitheatre, A. D. 41, in the 
29th year of his age, and 4th of his reign. 

CALIN, a compound metal, whereof the Chinefe 
make tea-canitters, and the like, 
to be lead and tin. 

CALIPH, or Khaljf, the 
dignity among the Saracens ; or, as it is otherwife de- 
fined, a fovereign dignity among the Mahometans, vett- 
ed with abfolute authority in all matters relating both 
to religion and policy. In the Arabic it fignifiesfle- 
et [for or •vicar ; the caliphs bearing the fame relation to 
Mahomet that the popes pretend they do to Jefus 
Chrift or St Peter. It is at this day one of the Grand 
Signior’s titles, as fucceffor of Mahomet; and of the 
Sophi of Perfia, as fucceffor of Ali. One of the chief 
functions of the caliph, in quality of imam or chief 
prieft of Muffulmanifm, was to begin the public pray- 
ers eveiy Friday in the chief mofque, and to deliver 
the hhothbak or fermon. In after-times, they had af- 
fiftants for this latter office ; but the former the caliphs 
always performed in perfon. The caliph was alfo ob- 
liged to lead the pilgrims to Mecca in perfon, and to 
march at the head of the armies of his empire. He 

The ingredients feem 
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granted invettitufe to princes ; and fent fwords, {land- Caliphate 
ards, gowns, and the like, as prefents to princes of the 
Mahometan religion ; who, though they had thrown  
off the yoke of the caliphate, neverthelefs held of it as 
vaffals. * The caliphs ufually went to the 'mofque 
mounted on mules ; and the fultans felgiucides, though 
matters of Bagdad, held their ftirrups, and led their 
mule by the bridle fome diftance on foot, till fuch time 
as the caliphs gave them the lign to mount on horfe- 
back. At one of the windows of the caliph's palace, 
there always hung a piece of black velvet 20 cubits 
long, which reached to the ground, and was called the 
caliph’s Jleevie ; which the grandees of his court never 
failed to kifs every day, with great refpett. Atter 
the dettrudtion of the caliphate by Hulaku, the Ma- 
hometan princes appointed a particular officer, in their 
refpedtive dominions, who fuitains the facred authority 
of caliph. InTurky, he goes under the denomination 
of mufti, and in Perfia under that offadne. 

CALIPHATE, the office or dignity of caliph : 
See the preceding article. The fucceffion of caliphs 
continued from the death of Mahomet till the 655th 
year of the Hegira, when the city of Bagdad was ta- 
ken by the Tartars. After this, however, there were 
perfons who claimed the caliphate, as pretending to be 
of the family of the Abaffides, and to whom the ful- 
tans of Egypt rendered great honours at Cairo, as the 
true fucceffors of Mahomet ; but this honour was 
merely titular, and the rights allowed them only in 
matters relating to religion ; and though they bore the 
fovereign title of caliphs, they were neverthelefs fub- 
jedts and dependents of the fultans. In the year of the 
Hegira 361, a kind of caliphate was eredled by the 
Fatemites in Africa, and lafted till it was fupprdled by 
Saladdin. Hittorians alfo fpeak of a third caliphate 
in Gemen or Arabia Felix, eredted by fome princes of 
the family of the Jobites. The emperors of Morocco 
affume the title oigrand cherifs ; and pretend to be the 
true caliphs, or fucceffors of Mahomet, though under 
another name. 

CALIPPIC period, in chronology, a feries of 
feventy-fix years, perpetually recurring ; which elapfed 
the middle of the new and full moons, as its inventor 
Calippus, an Athenian, imagined, return to the fame 
day of the folar year. Meton, an hundred years be- 
fore, had invented the period, or cycle, of nineteen 
years; affuming the quantity of the folar year 365 r/. 
t h. 18' 56'' 505 314 345 ; and the lunar month, 29 d. 
\zh. 45' 47" 26s 4s4 305: but Calippus, confider- 
ing that the Metonic quantity ol the folar year was 
not exadl, multiplied Melon's period by 4, and thence 
arofe a period of 76 years, called the Calippic. The 
Calippic period, therefore, contains 2,7759 days : anti 
fince the lunar cycle contains 235 lunations, and the 
Calipypic period is quadruple of this, it contains 940 
lunations. This period began in the third year of 
the 112th Olympiad, or the 4384th of the Julian 
period. It is demonttrated, however, that the Calip- 
pic period itfelf is not accurate; that it does not bring 
the new and full moons precifely to their places : 
8Z>. 5' 52" 6ow, being the excefs of 940 lunations 
above 76 folar years ; but brings them too late, by a 
whole day in 225 years. 

CAL 1ST A, in fabulous hiftory, the daughter of 
Lycaon king of Arcadia, and one of the nymphs of 
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Diana. Being beloved by Jupiter, that gpd afluraed 
the form of the goddefs of chaility, by which means 
he debauched her : but her difgrace being revealed, as 
Ihe was bathing with her patronefs, the incenfed deity 
turned her and the fon with which (he was pregnant 
into bears ; when Jupiter, in compaffion to her fufter- 
ings, took them up into the heavens, and made them 
the conftellations Urfa Major and Urfa Minor 

CALIX. See Calyx. 
CALIXTINS, a name given to thofe, among the 

X,utherans, who follow the fentiments of George Ca- 
lixtus, a celebrated divine, and profeffor at Helmftadt, 
in the duchy of Brunfwick, who died in 1656 he op- 
pofed the opinion of St Auguflin, on predeftination, 
grace, and free-will, and endeavoured to form an 
union among the various members of the Romifh, Lu- 
theran, and reformed churches ; or, rather, to join 
them in the bonds of mutual forbearance and charity. 

Calixtins alfo denote a fe£t in Bohemia, derived 
from the Huflites, about the middle of the 15th cen- 
tury, who afferted the ufe of the cup, as effentral to 
the eucharilt. And hence their name ; which is formed 
from the Latin calix, a cup. 

The Calixtins are not ranked by Romanifts in the 
lift of heretics, iince in the main they ftill adhered to 
the doftrine of Rome. The reformation they aimed 
at terminated in the four following articles, i. In re- 
ftoring the cup to the laity, 2. In fubje£fing the cii- 
minal clerks to the punilhment of the civil magiftrate. 
3. In ftripping the clergy of their lands, lordfhips, and 
all temporal jurifdiftion. 4. In granting liberty to 
all capable priefts to preach the word of God. 

CALKA, a kingdom of Tartary, in Alia, to the 
call of Siberia. 

CALKING. See Caulking. 
CALKINS, the prominent parts at the extremities 

of a horfe-ftioe, bent downwards, and forged to a foit 
of point. . 

Calkins are apt to make horfes trip ; they alio oc- 
cafion bleymes, and ruin the back finews. If falhioned 
in form of a hare’s ear, and the horn of a horfe s heel 
be pared a little low, they do little damage ; whereas, 
the great fquare calkins quite fpoil the foot.. 

Calkins are either lingle or double, that is, at one 
end of the fhoe, or at both : thefe laft are deemed lefs 
hurtful, as the horfes can tread more even. 

CALL, among hunters, a leflon blown upon the 
horn, to comfort the hounds. 

Call, an Englifli name for the mineral called 
Tun-ften or Wolfram by the Germans. 

Call, among failors, a fort of whittle or pipe, of 
filver or brafs, ufed by the boatfwain and his mates to 
fummon the failors to their duty, and direft them in 
the different employments of the fhip. As the call can 
be founded to various ftrains, each of them is appro- 
priated to fome particular exercife ; fuch as hoifting, 
heaving, lowering, veering away, belaying, letting go 
a tackle, &c. The a& of winding this inftrument is 
called piping, which is as attentively obferved by fail- 
ors as the beat of the drum to march, retreat, rally, 
charge, &c. is obeyed by foldiers. 

Call, among fowlers, the noife or cry of a bird, 
efpecially to its young, or to its mate in coupling- 
time. One method of catching partridges is by the 
natural call of a hen trained for the purpofe, which 

drawing the cocks to her, they are entangled in a net. 
Different birds require different forts of calls ; but they 
are molt of them compofed of a pipe or reed, with a 
little leathern bag or purfe, fome what in form of a 
bellows; which, by the motion given thereto, yields a 
noife like that of the fpecies of bird to be taken. Tiie 
call for partridges is formed like a boat bored through, 
and fitted with a pipe or fvvan’s quill, &c. to be blown 
with the mouth, to make the noife of the cock par- 
tridge, which is very different from the cad of the 
hen. Calls for quails, &c. are made of a leathern purfe 
in ffiape like a pear, ftuffed with horfe-hair, and fitted 
at the end with the bone of a cat’s, hare’s, or coney’s 
lesr, formed like a flageolet. They are play’d, by 

Call 

Callao. 

fqueezmg the purfe in the palm of the hand, at the 
fame time ftriking on the flageolet part with the thumb, 
to counterfeit the call of the hen-quail. 

Call of the Houfe. See Calling. 
CALLA, Wake-robin, or Ethiopian Arum : A ge- 

nus of the polyandria order, belonging to the gynan- 
dria clafs of plants ; and in the natural method ranking 
under the 2d order, Piperita. The fpatha is plain ; the 
fpadix covered with florets; there is no calyx ; no petals; 
and the berries are monofpermous. Of this there is but 
one fpecies. It hath thick, flefhy, tuberous roots,, 
which are covered with a thin brown flcin, and ftrike 
down many ftrong ftefhy fibres into the ground. I he 
leaves have footftalks more than a foot long, which, 
are green and fucculent. The leaves are fhaped like 
the point of an arrow ; they are eight or nine inches 
in length, ending in a ftiarp point, which turns back- 
ward ; between the leaves arife the footflalk of the. 
flower, which is thick, fmooth, of the fame colour as 
the leaves, rifes above them, and is terminated by a 
Angle flower, fhaped like thofe of the arum, the hood 
or fpatha being twitted at bottom, but fpreads open at 
the top, and is of a pure white colour. When the flow- 
ers fade, they are fucceeded by roundhh flefhy berries,, 
compreffed on two fldes, each containing two or thiee 
feeds. This plant grows naturally at the Cape of Good 
Hope. It propagates very faff by offsets, which Humid 
be taken off in the latter end of Auguft, at which time 
the old leaves decay ; for at this time the roots are in 
their moft inactive date. They are fo hardy as to. live 
without any cover in mild winters, if planted in a 
warm border and dry foil; but, with a little (belter in 
hard froft, they may be preferved in full growth very 
well. 

CALLA-Sufung, a town of Afia, in the ifland of 
Bouton in the Eail Indies. It is feated about a mile 
from the fea, on the top of a fmall hill furrounded 
with cocoa nut-trees. See Bouton. 

CALLAO, a ftrong town of South America, in 
Peru. It is the port of Lima, from which it is dif- 
tant about five miles. The town is built on a low flat 
point of land on the fea-fhore. It is fortified ; but the, 
fortifications were much damaged by the laft great 
earthquake, and have not fince been repaired. Ihe 
town is not above nine or ten feet above the level of 
high-water mark ; but the tide does not commonly 
rife or fall above five feet. The ftreets are drawn in a 
line ; but are full of duff, which is very troublefome. 
In a fquare near the fea-fide are the governor’s houfe, 
the viceroy’s palace, the parifh-church, and a battery 
of three pieces of cannon. On the north Ade are the 

ware- 
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Jalle warehoufes for the merchandife brought from Chili, 

Mexico, and other parts of Peru. The other churches 
ihus™" are with reeds, and covered with timber or clay, ' y 

3'. hut they look tolerably neat. There are five monafte- 
ries and an hofpital, though the number of families 
does not exceed 400. The trade of Callao is conli- 
derable. From Chili they bring cordage, leather, tal- 
low, dried fiih, and corn ; from Chiloe, cedar-planks, 
woollen manufactures, and carpets ; from Peru, fugars, 
wines, brandy, mafts, cordage, timber for Ihipping, 
cacao, tobacco, and molafies; from Mexico, pitch, 
tar, woods for dyeing, fulphur, balfam of Peru both 
white and brown, as well as commodities from China. 
At the port of Callao the watering is eafy, but the 
wood is a mile Or two diilant. Earthquakes are very 
frequent in thefe parts, which have done vaft mifchief 
to Lima and Callao. W. Long. 76. 15. S. Lat. 
12. 29. 

CALLE (anc. geog.), a town of Hither Spain, 
fituated on an eminence which hangs over the river 
Durius ; whole port was at the mouth of the river. 
Now Porto, Oporto, or Port a Port. 

CALLEN, a town of Ireland, in the county of 
Kilkenny and province of Leinfter, about ten miles 
fouth-weft of Kilkenny. W. Long. 7. 22. N. Lat. 

CALLICARPA. See Johnsonia. 
CALLICO, in commerce, a fort of cloth refem- 

bling linens made of cotton. The name is taken from 
that of Callicut, a city on the coft of Malabar, being 
the firit place at which the Portuguefe landed when 
they difovered the India trade. The Spaniards ftill 
call it callicu. 

Callicoes are of different kinds, plain, printed, paint- 
ed, Itained, dyed, chints, muflins, and the like, all in- 
cluded under the general denomination of calhcoes. 
Some of them are painted with various flowers of dif- 
ferent colours : others are not flained, but have a ftripe 
of gold and iilver quite through the piece, and at each 
end is fixed a tiffue of gold, filver, and filk, intermixed 
with flowers. The printing of callicoes was firit fet on 
foot in London about the year 1676. 

CALLICRATES, an ancient fculptor, who en- 
graved fame of Homer’s verfes on a grain of millet, 
made an ivory chariot that might be concealed under 
the wing of a fly, and an ant of ivory in which all the 
members were diltindt : but ./Elian jultly blames him 
for exerting his genius and talents in things fo ufelefs, 
and at the fame time fo difficult. He flourifhed about 
the year 472 before Chrift. 

CALLIGONUM, in botany : A genus of the digy- 
nia order belonging to the polyandria clafs of plants ; 
and in the natural method ranking under the 12th or- 
der, Hohract/e. The calyx is pentaphylious, without 
petals or ftyles ; the fruit hifpid and monofpermous. 
There is but one fpecies, which is found on Mount 
Arrarat. 

CALLIGRAPKUSanciently denoted a copyifl, or 
ferivener, who tranferibed fair, and at length, what the 
notaries had taken down in notes or minutes. The 
word is compounded of beauty, and I 
•write. The minutes of a els, &c. were always taken in 
a kind of cypher, or fhort-hand ; fuch as the notes 
of Tyro in Gruter : by which means the notaries, as the 
Latins called them, or the a-n/^in^pufoi and rayvypocfoi. 

CAL 
as the Greeks called them, were enabled to keep pace Call!<*ra- 
with a fpeaker or perfon who diclated. Thefe notes, 
being underflood by few, were copied over fair, and Calliony- 
at length, by perfons who had a good hand, for fale, rr.u-. 
&c. Thefe perfons were called call'igraphi; a name fre- -—v""1'* 
quently met with in the ancient writers. 

CALLIGRAPHY, the art of fair writing. Cal- 
licrates is faid to have written an elegant diflich on a 
fefamum feed. Junius fpeaks of a perfon, as very ex- 
traordinary, who wrote the apoftles creed, and begin- 
ning of St John’s Gofpel, in the compafsof a farthing. 
What would he have faid of our famous Peter Bale, 
who in 1575 wrote the Lord’s prayer, creed, ten 
commandments, and two fliort prayers in Latin, with 
his own name, motto, day of the month, year of the 
Lord, and reign of the queen, in the compafs of a 
Angle penny, inchafed in a ring and border of gold, and 
covered with a cryflal, all fo accurately wrought as to 
be very legible ? 

CALLIMACHUS, a celerated architedl, painter, 
and fculptor, born at Corinth, having feen by accident 
a veflel about which the plant called acanthus had 
raifed its leaves, conceived the idea of forming the Co- 
rinthian capital. (See Acanthus, and Plate XXXIV. 
fig. 4.) The ancients aflure us, that he worked in 
marble with wonderful delicacy. He flourifhed about 
540 B. C. 

Callimachus, a celebrated Greek poet, native of 
Cyrene in Libya, flourifhed under Ptolemy Philadel- 
phus and Ptolemy Evergetes kings of Egypt, about 
280 years before Chrifl. He palled, according to Quin- 
tilian, for the prince of the Greek elegiac poets. His 
flyle is elegant, delicate, and nervous. He wrote a 
great number of fmall poems, of which we have only 
fome hymns and epigrams remaining. Catullus has 
clofely imitated him, and tranflated into Latin verfe 
his fmall poem on the locks of Berenice. Callimachus 
was alfo a good grammarian and a learned critic. There 
is an edition of his remains, by Meff. le Fevre, quarto; 
and another in two volumes o£lavo, with notes by 
Spanhein, Gnevius, Bently, &c. 

CALLING the House, in the Britifh parliament, 
is the calling over the members names, every one an- 
fwering to his own, and going out of the ho life, in 
the order in which he is called : this they do in order 
to difeover whether there be any perfons there not re- 
turned by the clerk of the crown, or if any member 
be abfent without leave of the houfe. 

CALLINICUS of Heliopolis, inventor of a com- 
polition to burn in the water, called the Greek, and 
lince Wild, Fire. See Grecian Fire. 

CAIJLINU S of Ephefus, a very ancient Greek, poet, 
inventor of elegiac verfe ; fome fpecimens of which are 
to be found in the collection of Stobeus.. He flourifh- 
ed about 776 years before Chrifl. 

CALLIONYMUS, the dragonet, in ichthyo- 
logy, a genus of fifhes belonging to the order of ju- 
gularies. The upper lip is doubled up ; the eyes are 
very near each other ; the membrane of the gills has 
fix radii; the operculum is fluit ;■ the body is naked ; 
and the belly-fins are at a great diflance from each other. 
There are three fpecies of callionymus, viz. 1. The ly- 
ra, with the firil bone of the back-fin as long as the 
body of the animal, and a cirrhus at the anus. It is 
found as far north as Norway and Spitzbergen, and as • 
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Calliope far fouth asthe Mediterranean fea, and is not unfrcquent are three; the anther® are double ; and the capfule Cal.ftca 

Califia. 
on the Scarborough coafts, where it is taken by the 

, hook in or 40 fathoms water. It is often found in 
' the ftomach of the cod-fifli. 2. The dracuneulus, with 
the firft bone of the back-fin ftiorter than its body, 
which is of a fpotted yellow colour. It frequents the 
{bores of Genoa and Rome. 3. The indicus has a 
fmooth head, with longitudinal wrinkles ; the lower 
iaw is a little longer than the upper one ; the tongue 
“is obtufe and emarginated ; the apertures of the gills are 
large : it is of a livid colour, and the anus is in the mid- 
dle of the body. It is a native of Alia. 

CALLIOPE, in the Pagan mythology, the mule 
who prefides over eloquence and heroic poetry. Sne 
was thus called from the fweetnefs of her voice, and 
was reckoned the firft of the nine fillers. Her diftin- 
'mifiling office was to record the worthy atfions of the & . ,  1! with tnhlets living ; and accordingly file is reprefented with tablets 
in her hand. . 

CALLIPiEDIA, the art of getting or breeding 
fine and beautiful children. We find divers rules and 
pradices relating to this art, in ancient and modern 
writers. Among the magi, a fort of medicine culled 
{rmejia was adminiltered to pregnant women, as a means 
of producing a beautiful itTue. Of this kind weie the - 
kernels of pine-nuts ground with honey, myrrh, ruf- cured him, tnat he abandone 
fron, palm-wine, and milk. The Jews are faid to have thenceforward to apply himTelf 7 L „ , .1 1 A I IT 1 k It H L- nr Stai 

is bilocular. There is hut one ipecies, a native of 
America. _ _ c 

CALLISTEA, in Grecian antiquity, a Leftian 
feftival, wherein the women prefented thtmfelves in Ju- 
no’s temple, and the prize was affigned to the fairefi. 
There was another of thefe contentions at the feftival 
of Ceres Eleufmia among the Parrhafians, and another 
among the Eleans, where the moft beautiful man was 
prefented with a complete fuit of armour, which he 
confecrated to Minerva, to whofe temple he walked in 
proctffion, being accompanied by his friends, who ad- 
orned him with ribbons, and crowned him with a gar- 
land of myrtle. 

CALLISTHENES the philofopher, difeiple and 
relation of Ariftotle, by whole defire he accompanied 
Alexander the Great in his expeditions ; but proving 
too fevere a cenfurer of that hero’s condud, he was 
put by him to the torture (on a fufpicion of a treafon- 
able conipiracy), and died under it, 32b years before 
Chrift. 

CALLISTRATUS, an excellent Athenian orator, 
was baniihed for having obtained too great an autho- 
rity in the government. Demofthenes was fo ftruck 
with the force of his eloquence, and the glory it pro- 

Plato, and refolved from 
to oratory, 

Cal lot. 

been fofoiicitous “about the beauty of their children, CALLIT RICHE, or Star grass, in botany: A 
that care was taken to have feme very beautiful child genus of the digyma order, belonging to tne monondna 
placed at the door of the public baths, that the women clafs of plants; and in the natural method ranKing under 
-ft p-oimr out being ftruck with his appearance, and the 12th order, Holoracex. There is no calyx, but two 
retaining the idea, might all have children as fine as petals, and the capfule is bilocular and tetralpevmous. 
he The Chinefe take ftill greater care of their breed- CALLOO, a fortrefs in the Netherlands, in the 
ins? women, to prevent uncouth objefts of any kind territory of Waes, on the river Scheld, iubjeA to the 
from ftriking their imagination. Muficians are em- houfe of Auftria. The Dutch were defeated here by 
ployed at night to entertain them with agreeable fongs the Spaniards in 1638. E. Long. 4. 10. N. -Lat. 
and odes, in which are fet forth all the duties and com- 51. 15- 
forts of a conjugal and domeftic life ; that the infant 
may receive good impreffions even before it is born, 
and not only come forth agreeably formed in body, 
but well difpofed in mind. Callipsedia, neverthelefs, 
feems to have been firft eredfed into a juft art by Claude 
Quillet de Chinon, a French abbot, who, under the 
fixations name of Cialvidus Ltttus^ lias publifficd a fine 
Latin poem in four books, under the title of CaU'ipadia, 

CALLOSUM corpus, in anatomy, a whitiffi hard 
fubllance, joining the two hemifpheres of the brain, 
and appearing in view when the two hemifpheres are 
drawn back. See Anatomy, N >32* 

CALLOT (James), a celebrated engraver born at 
Nancy in 1593- In his youth he travelled to Rome 
to learn deiigning and engraving ; and from thence 
went to Florence, where the grand duke took him into 

feu de pukkra prolis habemLt ratio,le ; wherein are con- his fervice. After the death of that prince, Callot re- 
tained all the precepts of that new art. There is a turned to his native country; when he was very ta- 
tranflation of it into Engliffi verfe by Mr Rowe. vourably received by Henry duke of Lorram, who fet- 

CALLIPOLIS, (anc. geog.) the name of feveral tied a confiderable peniion upon him. His reputation 
cities of antiquity, particularly one upon the Hellef- being icon after fpread all over Europe, the infanta of 

out, next the Propontis, and oppofite to Lampfacus the Netherlands drew him to BruffeK where he engra- 
in Afia. Now Gallipoli. 

CALLIPPIC period. See Calippic. 
CALLIRRHOE, ( anc. geog), furnamed Ennea- 

crunos, from its nine fprings or channels ; a fountain 
not far from Athens, greatly adorned by Pififtratus, 
where there were feveral wells, but this only the run- 
ning fpring. Callirrhoe was alfo the name of a very' 

ved the fiege of Breda. Louis XIII. made him de- 
fign the fiege of Rochelle, and that of the ille of Rhe. 
The French king, having taken Nancy in 1631, made 
Callot the proposal of reprefenting that new conqueft, 
as he had already done the taking of Rochelle : but 
Callot begged to be excufed ; and fome courtiers refol- 
ving to oblige him to do it, he anfwered, that he would nine ipnng. v^aiurrnuc wan .mu — “ •-*7  . ,, , 

fine fpring of hot water beyond Jordan near the Dead fooner cut off his thumb than do any thing againlt the 
o itfelf honour of his prince and country. This excufe the Sea, into which it empties itfelf. 

CALISIA, in botany : A genus of the monogy- 
mia order, belonging to the triandria clafs of plants ; 
and in the natural method ranking under the 6th 
order, EnfaU. The calyx is triphyllous; the petals 

honour of his prince and country. This excule the 
king accepted ; and faid, that the duke of Eorrain was 
happy in having iuch faithful and affeiftionate fubjedts. 
Callot followed his bufinefs fo clofely, that, though he 
died at 43 years of age, he is faid to have left of his 
5 own 



own execution about 1500 pieces. The following are 
a few of the principal. I. The murder of the innocents, a 
fmall oval plate, engraved at Florence. Callot engraved 
the fame fubjedl at Nancy, with fome difference in the 
figures on the back-ground. The former is the moft 
rare: a fine imprtflion of it is very'difficult to be found. 
2. The marriage of Cana in Galilee, from Paolo Veronefe, 
amiddling-fized plate lengthwife. 3.Thepqffion ofChrifl, 
on twelve very fmall upright plates: fit it impreffions 
very fcarce. 4. St fohn in the ifland of Palma, a fmali 
plate, nearly fquare. 5.The temptation of St Anthony, a 
middling-fized plate, length wile. He alfo engraved 
the fame fubjett larger ; which, though not the beff, 
is notwhhftanding the fcarceft print. There is a con- 
fiderable difference in the treatment of the fubjefl in 
the two prints. 6.Thepnmfnments, wherein is feen the 
execution of feveral criminals. The marks of the bell 
impreffions of this plate are, a fmall fquare tower 
which appears above the houfes, towards the left, and a 
very fmall image of the Virgin placed in an angle of 
the wall, near the middle of the print. 7. The miferies 
of war, eighteen fmall plates, lengthwife. There is 
another fet on the fame fubjerff, confilting of feven 
plates lefs than the former. 8. The great fair of Florence, 
fo called becaufe it was engraved at Florence. As 
feveral parts of this plate were not equally bitten by 
the aquafortis, it is difficult to meet with a fine im- 
preffion. Callot, on his return to Nancy, re-engraved 
this plate without any alteration. The copy, howe- 
ever, is by no means equal to the original. The firft 
is diffinguifhed from the fecond by the words in Firen- 
za, which appear below at the right hand corner of 
the plate. The fecond has thefe words in the fame 
place, Fe Florientis, iF excudit Nancei. There is alfo a 
large copy of this print, reverfed, pnbliihed by Savery ; 
but the difference is eafily diffinguifhed between it and 
the true print. 9. The little fair, otherwife called the 
players at bowls ; where alfo fome peafants are repre- 
fented dancing. This is one of the fcarceft of Callot’s 
prints ; and it is very difficult to meet with a fine im- 
preffion of it, for the diftances and other parts of the 
plate failed in the biting it with the aquafortis. 10.The 
tilting, or the new freet at Nancy, a middling-fized plate, 
lengthwife. n.The Garden of Nancy, where young 
men are playing with a balloon, the fame. 12. View of the 
Port Neuf a fmall plate, lengthwife. 13. View of the 
Louvre, the fame. 14. Four landfcapes, fmali plates, 
lengthwife. 

CALLUS, or Callosity, in a general fenfe, any 
cutaneous, corneous, or offeous hardnefs, whether na- 
tural or preternatural ; but moft frequently it means 
the callus generated about the edges of a fracture, pro- 
vided by nature to preferve the fra&ured bones, cr di- 
vided parts, in the fituation in which they are replaced 
by the furgeon. A callus, in this laft fenfe, is a fort 
of jelly, or liquid vifcous matter, that fweats out from 
the fmall arteries and bony fibres of the divided parts, 
and fills up the chinks or cavities between them. It 
firft appears of a cartilaginous fubftanee ; but at length 
becomes quite bony, and joins the fradtured part fo 
firmly together, that the limb will often make greater 
refiftance to any external violence with this part than 
with thofe which were never broken. 

Callus is alio a hard, denfe, infenfible knob, riling 

on the hands, feet, &c. by much fridtion and preffure 
againft hard bodies. 

CALM, the ftate of reft which appears in the air 
and fea when there is no wind ftirring. A calm is 
more dreaded by a fea-faring man than a ftorm if he 
has a ftrong (hip and fea-room enough ; for under the 
line exceffive heat fometimes produces fuch dead calms, 
that fhips are obliged to ftay two or three months with- 
out being abl£ to itir one way or other. Two oppofite 
winds will fometimes make a calm. This is frequently 
obferved in the gulph of Mexico, at no great diffance 
from the fhore, where fome guff or land-wind ■will 
fo poife the general eafterly wind, as to produce a per- 
fedt calm. 

Calms are never fo great on the ocean as on the 
Mediterranean, by reafon the flux and reflux of the 
former keep tlnr water in a continual‘agitation, even, 
where there is no wind ; whereas there being no tides- 
in the latter, the calm is fometimes fo dead, that the 
face of the water is as clear as a looking-glafs ; but 
fuch calms are almoff conftant prefages of an approach- 
ing florin. On the coails about Smyrna, a long calm 
is reputed a prognoftic of an earthquake. 

It is not uncommon for the veffels to be calmed, o? 
becalmed, as the failors exprefs it, in the‘road of the 
conffant Levantine winds, in places where they ride 
near the land. Thus between the two capes of Car- 
tooche toward the main, and cape Antonio in Cuba, 
the fea is narrow, and there is often, a calm produced 
by fome guff of a land-wind, that poifes- the Levantine 
wind, and renders the whole perfedlly flill for two or 
three days. In this cafe, the current that runs here is 
of ufe to the vefl'ds, if it fets right; when it fets eaffer- 
ly, a Ihip will have a paffage in three or four days to 
the Havannah; but if otherwife, it is often a fortnight 
or three weeks fail, the fnip being embayed in the 
gulf of Mexico. 

When the weather is perfectly calm, no wind at all 
ftirring, the failors try which way the current fets, by 
means of a boat which they fend out, and which will 
ride at anchor though there is no bottom to be found, 
as regularly and well as if faftened by the ftrongeft an- 
chor to the bottom. The method is this : they row 
the boat to a little diftance from the fhip, and then 
throw over their plummet, which is about forty pounds 
weight ; they let this fink to about two hundred fa- 
thom ; and then, though it never reaches the bottom, 
the boat will turn head againft the current, and ride as 
firmly as can be. 

Calm Latitudes, In fea language, are fituated in the 
Atlantic.ocean, between the tropic of Cancer and the 
latitude of 290 N. or they denote the fpaee that lies 
between the trade and variable winds, becaufe it is fre- 
quently fubjedl to calms of long duration. 

CALMAR, a ftrong fea-port of Sweden, in the 
province of Smaland, divided into two towns, the old 
and the new; but of the former there remains only the 
church and a few houfes. The new town is built a 
little way from the other, and has large handfome hou- 
fes. E. Long. 16. 15. N. Lat. 56. 48. 

CALMEI (Augulime), one of the moft learned 
and laborious writers of the 18th century, was born at 
Mefnil le Horgne, a village in the diocefe of Toul in. 
France, in the year 1672, and took the habit of the 
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Calmucks Benedictines in 1688. Among the many works he 
II imbliflied are, I. A literal expofition, jn French, of all 

, Cal‘‘tfe- t]ie boobs in the Old Teftament, in nine volumes folio. 
^ 2. An hiilorical, critical, chronological, geographical, 

and literal, diftionary of the Bible, in four vols folio, 
enriched with a great number of figures of Jewiili an- 
tiquities. 3. A civil and ecclefiaftical hiftory of Lor- 
rain, three vols folio. 4. A hiltory of tne ^Old and 
New Teftament, and of the Jews, in two volumes fo- 
lio, and feven vols duodecimo. 5. An univerfal facred 
and profane hiftoty, in feveral volumes quarto. He 
died in- 1797. 

CALMUCKS. See Kalmucks. 
CALNE, a town of Wiltfhire in England, feated 

on a river of the fame name. It has a handfome church, 
and fends two members to parliament. W. Long. 1. 
59. N.Lat. 51. 30. . . . . , rc,. 

CALNEH, (anc. geog.) a city m the land of bhi- 
nar, built by Nimrod, and the lafl city mentioned 
(Gen. x. 10.) as belonging to his kingdom. It is 
believed to be the fame with Calno mentioned in Ifaiah 
(x. 9.), and with Canneh in Ezekiel (xxvii. 23.) with 
Pill greater variation. It is obferved, that it mull 
have been fituated in Mefopotamia, fince thefe pro- 
phets join it with Haran, Eden, Aflyvia, and Chihnad, 
which carried on a trade with by re, It is faid by the 
Chaldee interpreters, as alfo by Eufebius and Jerom, 
to be the fame with Ctefiphon, Handing upon the 
Tigris, about three miles diilant . frorn Seleucia, and 
that for lome time it was the capital city oi tne x ar- 
thians. , P . 

CALOGERI, in church-hiftory, monks ot _ the 
Greek church, divided into three degrees: the novices, 
called archarl ; the ordinary profeffed, called mcroche- 
mi; and the more perfea, called megalocham: they are 
likewife divided into camobites, anchorets, and reclufes. 
The camobites are employed in reciting their offices 
from midnight to fun-fet ; they are obliged to make 
three genuflexions at the door of the choir, and, return- 
ing, to bow to the right and to the left, to tneir bie- 
thren. The anchorites retire from the converfation of 
the world, and live in hermitages in the neighbourhood 
of the monafteries; they cultivate a little Ipot of ground, 
and never go out but on Sundays and holidays to per- 
form their devotions at the next monaftery. As for 
the reclufes, they ffiut themfelves up in grottos and ca- 
verns on the tops of mountains, whicn they never go 
Out of, abandoning themfelves entirely to Providence : 
they live on the alms fent them by the neighbouring 
monafteries. 

CALOMEL, or dulcified fubhmate of mercury. 
See Pharmacy, Index. 

CALOPHYLLUM, in botany: A genus of the 
monogynia order belonging to the polyandria clals of 
plants : and in the natural method clailcd_under thofe 
called doubtful by Linnams. The corolla is tetrapeta- 
lous ; the calyx tetraphyllous and coloured ; the fruit 
a globofe plum. There are two fpecies, both natives 
i>f India. . 

CALOTTE, a cap or coif of hair, fattm, or other 
{luff; an ecclcfiailieal ornament in moft Popifli coun- 
tries. See Cap. 

Calotte, in architecture, a round cavity or de- 
preffure, in form of a cap or cup, lathed and plaftcred, 
ufed to diminifti the rife or elevation of a moderate cha- 
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pel, cabinet, alcove, &c. which, without fuch an ex- 
pedient, would be too high for other pieces of the 
apartment. 

CALPE, a mountain of Andalufia in Spain ; at 
the foot of which, towards the fea, Hands the town of 
Gibraltar. It is half a league in height towards the 
land, and fo fteep that there is no approaching it on 
that fide. 

CALPURNrUS (Titus), a Latin Sicilian poet, 
lived under the emperor Cams and his fon. We have 
feven of his eclogues remaining. 

CALQUING, or Calking, a term ufed in paint- 
ing, &c. where the back-fide of any thing is covered 
over with a black or red colour, and the llvokes or lines 
traced through on a waxed plate, wall, or other mat- 
ter, by palling lightly over each ftroke of the deiign 
with a point, which leaves an impreffion of the colour 
on the plate or wall. 

CALTHA, in botany : A genus of the monogy- 
nia order belonging to the polyandria clafs of plants ; 
and in the natural method ranking under the 26th or- 
der, Mulifdlquee. There is no calyx ; there are five 
petals; no nectaria; the capfules are many, and polyfper- 
mous. There is only one fp cies known, which grows 
naturally in moift boggy lands in many parts of Eng- 
land and Scotland. There is a variety, with very 
double flowers, which for its beauty is preferved in 
gardens. It is propagated by parting the roots in au- 
tumn. It Ihould be planted in a moift foil and ffiady 
fituation; and as there are often fuch places in gardens 
where few other plants will thrive, fo thefe may be al- 
lowed room, and during their feafon of flowering will 
afford an agreeable variety. The flowers gathered 
before they expand, and preferved in falted vinegar, 
are a good fubftitute for capers. The juice of the 
petals, boiled with a little alum, ftains paper yellow. 
The remarkable yellownefs of the butter in fpring is 
fuppofed to be caufed by this plant: but cows will not 
eat it, unlefs compelled by extreme hunger ; and then, 
Boerhaave fays, it occafions fuch an inflammation, that 
they generally die. Upon May-day, the country 
people ftrew the flowers upon the pavement before their 
doors. Goats and Iheep eat this plant ; holies, cows, 
and fwine, refufe it. 

CALTROP, in botany. See Tribulus. 
Caltrop, in military affairs, an inilrument with 

four iron points, dilpofed in a triangular form, fo that 
three of them are always on the ground, and the fourth 
in the air. They are fcattered over the ground where 
the enemy’s cavalry is to pafs, in order to embarrafa 
them. 

CALVARIA, in anatomy, the hairy fcalp crupper 
part of the head, which, either by difeafe or old age, 
grows bald firft. 

CALVART (Denis), a celebrated painter, was 
born at Antwerp in 1552; and had for his mailers 
Profpero Fontana and Lorenzo Sabbatini. He open- 
ed a fchool at Bologna, which became celebrated; and 
from which proceeded Guido, Albani, and other great 
.mailers. Calvart was well ikilled in architedlure, per- 
fpettive, and anatomy, which he coniidered as necef- 
fary to a painter, and taught them to his pupils. His 
principal works are at Bologna, Rome, and Reggio. 
He died at Bologna in 1619. 

CALVARY, a term ufed in Catholic countries for 
6 a 
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'alvary -a kind of ckapel of devotion raifed on a hillock near a 

;i city, in memory of the plaee where Jefus Chrilt was 
-!a'vn1, crucified near the city of Jerufalem. The word comes 
~~v from the Latin calvarium; and that from cahm, bald ; 

in regard the top of that hillock was bare and deilitute 
of verdure: which is alfo fignified by the Hebrew word 
golgotha. Such is the Calvary of St Valerian near Paris; 
w hich is accompanied with feveral little chapels, in each 
of which is reprefented in fculpture one of the myfteries 
of the pafiion. 

Calvary, in heraldry, a crofs fo called, becaufe it 
refembles the crofs on wThich our Saviour fuffered. It 
is always let upon Heps. 

CALVERT (George), afterwards lord Baltimore, 
was born at Kipling in Yorkfhire about the year 1582, 
and educated at Oxford, where he took the degree of 
bachelor of arts, and afterwards travelled. At his re- 
turn, he was made fecretary to Sir Robert Cecil: he 
was afterwards knighted, and in 1618 appointed one 
of the principal fecretaries of ftate. But after he had 
enjoyed that poft about five years, he willingly refigned 
it; freely owning to his majefty that he was become a 
Roman-catholic, fo that he muft either be wanting to 
bis trull, or violate his confcience in difeharging his 
office. This ingenuous confeffion fo affedled king 
James, that he continued him privy-counfellor all his 
reign, and the fame year created him baron of Bal- 
timore in the kingdom of Ireland. He had be- 
fore obtained a patent for him and his heirs, for the 
province of Avelon in Newfoundland: but that being 
•expoietb to the infults of the French, he abandon- 
ed it, and afterwards obtained the grant of a country 
on the north part of Virginia from Charles I. who call- 
ed it Maryland, in honour of his queen : but he died 
in April 1632 (aged 50), before the patent wras made 
out. It was, however, filled up to his fon Cecil Cal- 
vert lord Baltimore ; and bears date June 20th 1632. 
It is held from the crowm as part of the manor of 
Windfor, on one very fingular condition, viz. to pre- 
fent two Indian arrows Yearly, on Eafter Tuefday, at 
the cattle, where they are kept and fhown to vifitors.— 
His lordfhip wrote, 1. A Latin poem on the death of 
Sir Henry Upton. 2. Speeches in parliament. 3. Va- 
rious letters of ftate. 4. The anl wer of Tom Tell-truth. 
5. The pra&ice of princes. And, 6. The lamentation 
of the kirk. 

CALVI, a towrn of the province of Lavoro, in the 
kingdom of Naples, fituated near the fea, about fifteen 
miles north of the city of Naples. E. Long. 14. 45. 
N. Lat. 41.15. 

Calvi is alfo the name of a fea-port in the ifland of 
Corfica, fituated on a bay, on the weft fide of the 
bland, about 40 miles fouth-weft of Baftia. E. Long. 
9. 5. N. Lat. 42. 16. 

CALVIN (John), the celebrated reformer of the 
Chriftian church from Romiffi fuperftitions and doctri- 
nal errors, and founder of the feCt iince called Cahnnijls, 
was born in 1509. He was the fon of a cooper of 
Noyon in Picardy ; and his real name was Chamnn, 
which he chofe to latinize into Calv'mus, ftyling him- 
felf in the title-page to his firft work (a Commentary 
on Seneca de dementia), “ Lucius Calvinus, Civis Roma- 
nus;” an early proof of his pride, at about 24 years 
of age. In 1529, he was reCtor of Pont I’Eveque; and 
*n 1534 he threw up this benefice, feparatiag himfelf 
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entirely from the Romifti church. The perfecution Calvin, 
againft the Proteftants in France (with whom he was Calvinifm, 
now afibciated) obliged him to retire to Bafle in Swit- 
zerland : here he publilhed his famous Inftitutes of ths 
Chriftian religion in 1535. The following year, he 
w^as chofen profeflbr of divinity, and one of the mini- 
fters of the church, at Geneva. The next year, viz. 1537, 
he made all the people folemnly fwear to a body of doc- 
trines; but finding that religion had not yet had any great 
influence on the morals of the people, he, aflifted by other 
minifters, declared, that fince all their admonitions and 
warnings had proved unfuccefsful, they could not cele- 
brate the holy facrament as long as thefe diforders 
reigned; he alfo declared, that he could not fubmitto 
fome regulations made by the fynod of Berne. Upon 
which the Syndics having fummoned the people, it 
was ordered that Calvin and two other minifters fhottkl 
leave the city within two days. Upon this Calvin re- 
tired to Straftmrg, wdiere he eftabliftied a French 
church, of wdtich he was the firft minifter, and was al- 
fo chofen profeflbr of divinity there. Two years af- 
ter he was chofen to affift at the diet appointed by 
the emperor to meet at Worms and at Ratifbon in order 
to appeafe the troubles occafioned by the difference of 
religion. He went wuth Bucer, and entered into a 
conference with Melanblon. The people of Geneva 
now entreated him to return ; to which he confented, 
and arrived at Geneva, September 13th 1541. He 
began with eilablifliing a form of ecclefiaftical difei- 
pline, and a confiftorial jurifdi&ion, with the powder of 
infli&ing all kinds of canonical puniftiments. This 
was greatly difliked by many perlbns, who imagined 
that the papal tyranny would foon be revived. Calvin, 
however, aflerted on all occafions the rights of his 
confiftory with inflexible ftritlnefs ; and he caufed Mi- 
chael Servetus to be burnt at the Hake for writing a- 
gainft the doftrine of the Trinity. But though the 
rigour of his proceedings fometimes occafioned great 
tumults in the city, yet nothing could (hake his'ftea- 
dinefs and inflexibility. Amongft all the difturbances 
of the commonwealth, he took care of the foremn 
churches in England, France, Germany, and in Po- 
land ; and did more by his pen than his prefence, fend- 
ing his advice and inftruftions by letter, and writ in p- 
a great number of books. This great reformer died 
on the 27th of May 1564, aged 55. His works were 
printed together at Amfterdam in 1671, in nine vo- 
lumes folio: the principal of wffiich are his Inftitutions, 
in Latin, the beft edition of wffiich is that of Robert 
Stephens in 1553, in folio; and his Commentaries on 
the Holy Scriptures.—Calvin is univerfally allowed 
to have had great talents, an excellent genius, and pro- 
found learning. His ftyle is grave and polite. Inde- 
pendent of his fpiritual pride, his morals w^ere exem- 
plary ; for he w^as pious, fober, chafte, laborious, and 
difinterefted. But his memory can never be purified 
from the ftain of burning Servetus: it ill became a 
reformer to adopt the molt odious pradice of the cor- 
nipt church of Rome. 

CALVINISM, the do&rine and fentiments of 
Calvin and his followers. Calvinifm fubfills in its 
greateft purity in the city of Geneva; and from thence 
it was firft propagated into Germany, France, the U- 
nited Provinces, and England. In France it w^as abo- 
liftied by the revocation of the edid of Nantz in 1687. 
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Calvlnifm It has been the prevailing religion in the United Pro- 

H . vinces ever fince the year 1571. The theological fyf- ^Calvities. < tem Qjp Qa^vjn was a(Jopted, and made the public rule 

of faith in England, under the reign of Edward VI. 
and the church of Scotland was modelled by John 
Knox, the difciple of Calvin, agreeably to the doc- 
trine, rires, and form of ecclefiaftical government, efta- 
blifhed at Geneva. In England it has declined fince 
the time of queen Elizabeth ; though it ftill fubfifts, 
fome fay a little allayed, in the articles of the eftablilh- 
ed church ; and in its rigour in Scotland. 

The diftinguifhing theological tenets of Calvinifm, as 
the term is now generally applied, refpedt the doc- 
trines of Predestination, or particular Election 
and Reprobation, original Sin, particular Redemp- 
tion, effedtual, or, as fome have called it, irrefiftibfe 
Grace in regeneration, Justification by faith, Per- 
severance, and the Trinity. See each of thefe arti- 
cles. 

Befides the do&rinal part of Calvin’s fyftem, which, 
fo far as it differs from that of other reformers of the 
fame period, principally regarded the abfolute decree 
of God, whereby the future and eternal condition of 
the human race was determined out of mere fovereign 
pleafure and free-will; it extended likewife to the dif- 
cipline and government of the Chriftian church, the 
nature of the Eucharift, and the qualification of thofe 
who were intitled to the participation of it. Calvin 
confidered every church as a feparate and independent 
body, invefted with the power of legifiation for itfelf. 
He propofed that it fhould be governed by prefbyteries 
and fynods, compofed of clergy and laity, without 
bifhops, or any clerical fubordination ^ and maintain- 
ed, that the province of the civil magiftrate extended 
only to its proteftion and outward accommodation. 
In order to facilitate an union with the Lutheran church, 
he acknowledged a real, though fpfritual, prefence of 
Chrift, in the Eucharift, that true Chriftians were uni- 
ted to the man Chrift in this ordinance, and that di- 

' vine grace was conferred upon them, and fealed to 
them, in the celebration of it; and he confined the 
privilege of communion to pious and regenerate be- 
lievers. In France the Calvinifts are diftinguifhed by 
the name (AHuguenots; and, among the common people, 
by that of Parpaillots. In Germany they are con- 
founded with the Lutherans, under the general title 
Protejlants ; only fometimes diftinguifhed by the name 
Reformed. 

CALVINISTS, in church-hiftory, thofe who fol- 
low the opinions of Calvin. See the two preceding 
articles. 

Rrypto-CeiLriNisrs, a name given to the favourers 
of Calvinifm in Saxony, on account of. their fecret at- 
tachment to the Genevan dodtrine and difeipline. 
Many of them fuffered by the decrees of the convoca- 
tion of Torgaw, held in 1576. The Calvinifts in their 
progrefs have divided into various branches, or leffer 
fedts. 

CALVISIUS (Seth), a celebrated German chro- 
nologer in the beginning of the 17th century. He 
wrote Elenchus calendar'd Gregorianly et duplex calendar'd 
melioris forma, and other learned works, together with 
fome excellent treatifes on mufic. He died in 1617, 
aged 61. 

CALVITIES, or Calvitium, in medicine, bald- 

nefs, or a want of hair, particularly on the fmciput, CaJamet, , 
occafioued by the moifture of the head, which fhould v—^ 
feed it, being dried up, by fome difeafe, old age, 
or the immoderate ufe of powder, &c. See Alo- 
pecia. 

CALUMET, a fymbolical inftrument of great im- 
portance among the American Indians.—It-is nothing, 
more than a pipe, whofe bowl is generally made of a 
foft red marble t the tube of a veiy long reed, orna- 
mented with the wings and feathers of birds. No af- 
fair of confequence is tranfa&ed without the calumet. 
It ever appears in meetings of commerce or exchanges; 
in congreffes for determining of peace or war; and 
even in the very fury of a battle. The acceptance of the 
calumet is a mark of concurrence with the terms pro- 
pofed; as the refufal is a certain mark of rejection. 
Even in the rage of a confliA this pipe is fometimes 
offered; and if accepted, the weapons of deftrudtion 
inftantly drop from their hands, and a truce enfues. It 
feems the facrament of the favages ; for no compaA 
is ever violated which is confirmed by a whiff from 
this holy reed. When they treat of war, the pipe and 
all its ornaments are ufually red, or fometimes red on- 
ly on one fide. The fize and decorations of the calu- 
met are for the moft part proportioned to the quality 
of the perfons to whom they are prefented, and to the 
importance of the occafion. The calumet of peace is dif- 
ferent from that of war. They make ufe of the for- 
mer to feal their alliances and treaties, to travel with 
fafety, and to receive ftrangers ; but of the latter to 
proclaim war. It confifts. of a red ftone, like marble, 
formed into a cavity refembling the head of a tobacco 
pipe, and fixed to a hollow reed., They adorn it with 
feathers of various colours ; and name it the calumet 
of the fun, to which luminary they prefent it, in ex- 
peAation of thereby obtaining a change of weather as 
often as they defire. From the winged ornaments of 
the calumet, and its conciliating ufes, writers compare 
it to the caduceus of Mercury, which was carried by 
the caduceatores, or meffengers of peace, with terms 
to the hoftile ftates. It is lingular, that the moft re- 
mote nations, and the moft oppofite in their other 
cuftoms and manners, Ihould in fome things have, 
as it were, a certain confent of thought. The Greeks 
and the Americans had, the fame idea, [in the inven- 
tion of the caduceus of the one, and the calumet of the 
other. 

Dance of the Calumet, is a folemn rite among the 
Indians on various occafions. They dare not walh 
themfelves in rivers in the beginning of fummer, nor 
tafte of the new fruits, without performing it; and 
the fame ceremony always confirms a peace or precedes 
a war. It is performed in the winter-time in their 
cabins, and in fummer in the open fields. For this 
purpofe they choofe a fpot among trees to fhade 
them from the heat of the fun, and lay in the middle 
a large mat, as a carpet, fetting upon it the monitor, 
or god, of the chief of the company. On the right 
hand of this image they place the calumet, as their 
great deity, ereAing around it a kind of trophy with 
their arms. Things being thus difpofed, and the hour 
of dancing come, thofe who are to ling take the moft 
honourable feats under the lhade of the trees. The 
company is then ranged round, every one, before he fits 
down, fainting the monitor, which is done by blowing 
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upon it the fmoke of their tobacco. Each perfon.next re- 
ceives the calumet in rotation, and holding it with both 
hands, dances to the cadence of the vocal mufic, which 
is accompanied with the beating of a fort of drum. 
During this exercife, he gives a lignal to one of their 
warriors, who takes a bow, arrow, and axe, from the 
trophies already mentioned, and fights him; the for- 
mer defending himfelf with the calumet only, and both 
of them dancing all the while. This mock engage- 
ment being over, he who holds the calumet makes a 
fpeech, in which he gives an account of the battles 
he has fought, and the prifoners he has taken, and 
then receives a cloak, or feme other prefent, from the 
chief of the ball. He then refigns the calumet .to an- 
other, who having afted a iimijar part, delivers it.to a 
third, who afterwards gives it to his neighbour, till at 
laft the inftrument returns to the perfon that, began the 
ceremony, who prefents it to the nation invited to the 
feaft, as a mark of their friendihip, and a confirmation 
of their alliance, when this is the occafion of the en- 
tertainment. 

CALUMNY, the crime of accufing another falfely, 
and knowingly fo, of fome heinous offence. 

Oath of Calumny, fin-amentum (or rather fusju- 
randum) Calumnite, among civilians and canonifts, was 
an oath which both parties in a caufe were obliged to 
take ; the plaintiff that he did not bring his charge, 
and the defendant that he did not deny it, with a defign 
to abufe each other, but becaufe they believed their 
caufe was jufl and good; that they w'ould not deny 
the truth, nor create unneceffary delays, nor offer the 
judge of evidence any gifts or bribes. If the plaintiff 
refufed this oath, the complaint or libel was difmiffed; 
if the defendant, it was taken pro conftffo. This cuftom 
was taken from the ancient athletse ; who, before they 
engaged, were to fwear that they had no malice, nor 
would ufe any unfair means for overcoming each other. 
The juramentum calumnhe is much difufed, as a great 
occafion of perjury. Anciently the advocates and proc- 
tors alfo took this oath ; but of late it is difpenfed 
with, and thought fufficient that they take it once for 
all at their firfl admiffion to practice. See alfo Law, 
Part III. n° clxxxiv. 7. 

CALVUS (Cornelius Licinius), a celebrated Ro- 
man orator, was the friend of Catullus ; and flourifhed 
64 B. C. Catullus, Ovid, and Horace, fpeak of him. 

CALX properly fignifies lime, but is alfo ufed by 
chemifts and phyficians for a fine powder remaining 
after the calcination or corrofion of metals and other 
mineral fubflances. All metallic calces, at leafl all 

■thofe made by fire, are found to weigh more than the 
metal from which they were originally produced. See 
the article >Fhie. 

Calx Nat'uva, in natural hiftory, a kind of marly 
earth, of a dead whitifh colour, which, if thrown into 
■water, makes a confiderable bubbling and biffing noife, 
and has, without previous burning, the quality of ma- 
king a cement like lime or plafler of Paris. 

Calx Viva, or Quick-lime, that whereon no water 
has been caff, in contradiftinftion to lime which has been 
flaked by pouring w ater on it. 

CALYBITES, the inhabitant of a cottage, an ap- 
pellation given to divers faints on account of their 
long refidence in fome hut, by way of mortification. 

] CAL 
The word is formed from tego, I cover; 
whence a little cot.—The Romifh church com- 
memorates St John the calybites on the 15th of De- 
cember. 

CALYCANTHEMeE, in botany, an order of 
plants in the Fragmenta methodi natundis of Lin- 
naeus, in which are the following genera, viz. cpilo- 
bium, oenothera, juffiaea, ludivigia, oldenlandia, ifnar- 
da, &c. See Botany, feft. vi. 17. 

CALYCANTHUS, in botany ; A genus of the 
polygynia order, belonging to the icofandria clafs of 
plants ; and in the natural method claffed with thofe 
of which the order is doubtful. The calyx is mono- 
phyllous, urceolate, or blown up ; fquarrofe, or friz- 
zled with fmall coloured leaves, the corolla confifling 
of the leaves on the calyx ; the flyles are numerous, each 
with a glandular ftigma; the feeds are many, each 
with a train, within a fucculent calyx. There are twro 
fpecies; namely, I. The praecox, which is not quite 
inured to this climate ; and, 2. The floridns, a flower- 
ing calycanthus, or Carolina allfpice tree, a native of 
Carolina. It feldom gnnvs, at leafl wuth us, to more than 
five feet high. It divides into many branches irregularly 
near the ground. They are of a brown colour, and 
being bruifed emit a moil agreeable odour. The leaves 
that garnifh this delightful aromatic are of an oval fi- 
gure, pointed: They are near four inches long, and 
are at leafl two and a half broad, and are placed oppo- 
fite by pairs on the branches. At the end of thefe 
fland the flowers, of a kind of chocolate-purple colour, 
and which are pofleffed of the oppofite qualities of the 
bark on the branches. They fland fingle on their fhort 
footflalks, come out in May and June, and are fuc- 
ceeded by ripe feeds in England. The propagation 
of this fhrub is not very difficult; though more than 
common care mull be taken, after fmall plants are 
obtained, to preferve them till they are of a fize to be 
ventured abroad. The laft year’s ffioots, if laid in the 
ground, the bark efpecially being a little bruifed, will 
ftrike root within the compafs of twelve months, par- 
ticularly if the layers are fhaded, and now and then 
watered in the fummer’s drought. In the fpringthey 
fhould be taken off, and planted in pots; and if thefe 
are afforded a fmall degree of heat in a bed, they wall 
ftrike fo much the fooner and ftronger. After they 
have been in this bed a month or fix weeks, they fhould 
be taken out. In the heat of the fummer they fhould 
be placed in the fhade ; and if the pots are plunged 
into the natural ground, it will be fo much the better. 
At the approach of the fucceeding winter’s bad wea- 
ther, the pots fhould be removed into the green-houfe, 
or fome fhelter, and in the fpring may refume their old 
flations : and this fhould be repeated till they are of a 
proper fize and flrength to be planted out to Hand. If 
the pots in which they wrere firft planted were fmall, 
they may be fhifted into larger a fpring or twm after ; 
and, when they liave got to be pretty flrong plants, 
they maybe turned out, mould and all, into the places 
where they are to remain. By this care of potting 
them, and houfing them during the fevere weather in 
winter, the young crop wall be preferred ; otherwife, 
if they were planted immediately abroad, the firft hard 
froft the enfuing winter would deftroy them all : Tan- 
ner’s bark about their roots will be the moil proper 
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CamaJeu. 

Calyciflone fecunty ; as they are at beft, when full grown, but 
tender plants, and muft have the warmeil fituation and 
the dried: foil. 

CALYCI FLORAE, in botany, the 16th order in 
Idnnasus’s Fragmenta mcthodi naturalis, confifting of 
plants which, as the title imports, have the ftamina 
(the flower) inferted into the calyx. This order con- 
tains the following genera, viz. eleagnus, hippophae, 
ofyris, and trophis. See Botany, fe£l. vi. 16. 

CALYCISTjE (from calyx the flower-cup), fyfte- 
matic botaniils, fo termed by Linnaeus, who have ar- 
ranged all vegetables from the different fpecies, flruc- 
ture, and other circumftances, of the calyx or flower- 
cup. The only fyltems of this kind are the Charatler 
flantarum no’vus, a pofthumous work of Magnolius, 
profeiTor of botany at Montpelier, publifbed in 1720 ; 
and Linnaeus’s Methodus calycina, pubiifhed in his 
Clajfesplantarum, at Leyden, in 1738. See Botany, 
p. 425. 

CALYDON, (anc. geog.), a town of Atolia, fltu- 
ated feven miles and a half from the fea, and divided 
by the river Evenus: the country was anciently called 
Molisy from the jEolians its inhabitants. This country 
was famous for the flory of Meleager and tha Calydo- 
siian boar. 

CALYPSO, in fabulous hiflory, a goddefs, who 
was the daughter of Oceanus andTethys, or, as others 
fay, of Atlas. She was queen of the ifland of Ogygia, 
which from her was called the ifland of Calypfo. Ac- 
cording to Homer, Ulyfles fuffered fhipwreck on her 
' saft, and ftaid with her feveral years. 

CALYPTRA, among botanifts, a thin membrana- 
ceous involucrum, ufually of a conic figure, which co- 
vers the parts of fructification. The capfules of molt 
of die moffes have calyptrse. 

CALYX, among botanifts, a general term expref- 
fing the cup of a flower, or that part of a plant which 
furrounds and fupports the other parts of the flower. 

The cups of flowers are very various in their ftruc- 
ture, and on that account diftinguilhed by feveral 
names, as perianthium, involucrumj fpatha, glumay &c. 
See Botany, p. 439. 

CALZADA, a town of Old Caftile in Spain, feat- 
ed on the river Leglera. W. Long. 2. 47. N. Lat. 
42. 12. 

CAMiEA, in natural hiftory, a genus of the femi- 
pellucid gems approaching to the onyx ftrudture, be- 
ing compofed of zones, and formed on a cryftalline 
bails ; but having their zones very broad and thick, 
and laid alternately one on another, with no common 
matter between; ufually lefs tranfparent, and more 
debafed with earth, than the onyxes. 

1. One fpecies of the camasa is the dull-looking 
onyx, with broad black and white zones ; and is the 
camasa of the moderns, and the Arabian onyx. This 
fpecies is found in Egypt, Arabia, Perfia, and the Eaft 
Indies. 2. Another fpecies of the camasa is the dull 
broad zoned, green and white camaea, or the jafpi- 
cameo of the Italians : it is found in the Eaft Indies, 
and in fome parts of America. 3. The third is the hard 
camaea, with broad white and chefnut coloured veins. 
4. The hard camtea, with bluilh, white, and flefti-co- 
loured broad veins, being the fardonyx of Pliny’s time, 
only brought from the Eaft Indies. 

CAMAIEU, or Camay eu, a word ufed to exprefs 
a peculiar fort of onyx; alfo by fome to exprefs a 

ftone, whereon are found various figures, and repre- Camaieu 
fentations of landfcapes, &c. formed by a kind of lufus N 
natura; fo as to exhibit pictures without painting. ' ni‘u‘ana 

The word comes from camehuia, a name the Orientals 
give to the onyx, when they find, in preparing it, a- 
nother colour ; as who ftiould fay, a fecondJione. It is 
of thefe camaieux Pliny is to be underftood when he 
fpeaks of the manifold picture of gems, and the party- 
coloured fpots of precious ftones : Gemmarum piciura 
tam multiplex, lapldumque tarn difcolores macula. 

Camaieu is alfo applied by others to thofe precious 
ftones, as onyxes, cornelians, and agates, whereon the 
lapidaries employ their art to aid nature, and perfect 
thofe reprefentations. See Cam/ea. 

Camaieu is alfo frequently applied to any kind of 
gem, whereon figures may be engraven either indent- 
edly or in relievo. In this fenfe the lapidaries of Pa- 
ris are called in their ftatutes, cutters of camayeux. 

A fociety of learned men at Florence undertook to 
procure all the cameos or camayeux, and intaglios in the 
great duke’s gallery to be engraven ; and began to 
draw the heads of divers emperors in cameos. 

Camaieu is alfo ufed for a painting, wherein there 
is only one colour ; and where the lights and fliadows 
are of gold, wrought on a golden or azure ground. 
When the ground is yellow, the French call it clrage ; 
when grey, griffciile. This kind of work is chiefly 
ufed to reprefent baflb relievos: the Greeks call pieces 
of this fort /U.'Jvo^i.-.uara. 

CAMALDULIANS, Camaldunians, or Ca- 
maldolites, an order of religious, founded by Ro- 
muald, an Italian fanatic, in 1023, in the horrible 
defart of Camaldoli, otherwife called Campo-Malduli, 
fituate in the ftate of Florence, on the Apennines. 
Their rule is that of St Benedict ; and their houfes, 
by the ftatutes, are never to be lefs than five leagues 
from cities. The Camaldulians have not borne that 
title from the beginning of their order ; till the clofe 
of the eleventh century they were called Romualdins, 
from the name of their founder. Till that time, Ca- 
maldulian was a particular name for thofe of the defart 
Camaldoli; and 13. Grandi obferves, was not given to 
the whole order, in regard it was in this monaftery 
that the order commenced, but becaufe the regulation 
was beft maintained here. 

Guido Grandi, mathematician of the great duke of 
Tufcany, and a monk of this order, has publiihed 
Camaldulian Diflertations, on the origin and eftabliflt- 
ment of it. 

The CamaldoTites were diftinguifhed into two clafies, 
of which the one were coenobites, and the other 
EREMITES. 

CAMALODUNUM (anc. geog.), a town of the 
Trinobantes, the firft Roman colony in Britain, of 
veterans, under the emperor. From the Itineraries it 
appears to have flood where now Malden Hands. It 
continued to be an open place under the Romans ; a 
place of pleafure rather than ftrength ; yet not un- 
adorned with fplendid works, as a theatre and a temple 
of Claudius: which the Britons conlidered as badges 
of flavery, and which gave rife to feveral ieditions and 
commotions. It Hands on a bay of the fea, at the 
mouth of the Chelmer, in the county of Effex ; the 
modern name is curtailed from the ancient. 

CAMARANA, an ifland of Arabia, in the Red 
Sea, whofe inhabitants are little and black. It is the 
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belt of all the iflands in this fea, and here they fi(h for CAMBER, according to our monkifh hifloriang, CamVr 
coral and pearls. N. Lat. 15. o. one of the three fons of Brute, who, upon his father’s 

CAMASSEI, or Camace, (Andrea), painter of death, had that part of Britain affigned him for his 
hiftory and landfcape, was born at Bevagna, and atfirft fhare, called from him Cambria now IValei. 
learned the principles of defign and colouring from Camber-Beam, among builders, a piece of timber 
Domenichino ; but afterwards he ftudied in the fchool in an edifice cut archwife, or with an obtufe angle in 
of Andrea Sacchi, and proved a very great painter, the middle, commonly ufed in platforms, as church- 
He was employed in St Peter’s at Rome, as alfo at leads, and on other occalions where long and ftrong 
John Lateran ; and his works are extremely admired, beams are required. 
for the fweetnefs of his colouring, the elegance of his CAMBERED-decks, among (hip-builders. The 
thoughts and defign, and like wife for the delicacy of his deck or flooring of a (hip is faid to be cambered, or to 
pencil. Sandrart laments that the world was deprived of lie cambering, when it is higher in the middle of the 
fo promifing a genius, in the very bloom of life, when (hip’s length, and droops toward the ftem and ftern, 
his reputation was daily advancing. He died in 1657. or the two ends. Alfo whep it lies irregular; a circum- 
At St John Lateran are to be feen, the Battle of Con- fiance which renders the fhip very unfit for war. 
ftantine and Maxentius; and the Triumph of Con- CAMBERT, a French mufician in the 17th cen- 
fiantine ; which are noble and grand compofitions; tury, was at firft admired for the manner in which he 
and they afford fufficient proofs of the happinefs of his touched the organ, and became fuperintendant of the 
invention and the correftnefs of his execution. Alfo mufic to Anne of Auftria the queen-mother. The 
at Wilton, the feat of the earl of Pembroke, there is a abbe Perrin affociated him in the privilege he obtained 
pifture of Venus with the Graces, faid to be by the of his majefty, of fetting up an opera in 1669. Cam- 
hand of Camaffei. bert fet to mufic two pafiorals, one entitled Pwwztf, 

CAMARCUM, (anc. geog.), the capital of the the other which were the firft operas given in 
Nei vii, a people of Gallia Belgica, (Antonine, Peutin- France. He alfo wrote a piece entitled The pains and 
ger; ; before whofe time no mention was made of it. pleafures of love. Thefe pieces pleafed the public ; yet. 
Now Cambray, capital of the Cambrefis, in French in >672, Lully obtaining the privilege of the opera, 
Flanders. E. Long. 3. 15. Lat. 50. 15. Cambert was obliged to come to England, where he 

CAMARINA, (anc. geog.), a city of Sicily, built became fuperintendant of the mufic to king Charles II. 
by the Syracufans on an eminence near the fea, in and died there in 1677. 
the fouth of Sicily, to the weft of the promontory CAMBIO, an Italian word which fignifiesexc^zKgf; 
Pachynum, between two rivers, the Hipparis and commonly ufed at Province, and in fome other coun- 
Oanus. Of fo famous a city nothing now remains but tries, particularly Holland. 
its name and ancient walls, a mile and a half in com- CAMBIST, a name given in France to thofe who 
pafs, with the flight remains of houfes : now called trade in notes and bills of exchange. The word cam- 
Camarana. bill, though a term of antiquity, is even now a technical 

Camarina Palus-, a marfh or lake, near the city Ca- word, of fome ufe among merchants, traders, and bank- 
marina, and from which it took its name. In a time of era. Some derive it from the cambium, or ra- 
drought, the (tench of the lake produced a peftilence ; ther camlio. 
upon which the inhabitants confulted the oracle, whether CAMBLET, or Chamblet, a (luff fometimes of 
they (hould not quite drain it. The oracle diffuaded them: wool, fometimes filk, and fometimes hair, efpecially 
they notwithflanding drained it, and opened a way for that of goats, with wool or filk: in fome, the warp 
their enemies to come and plunder their city : hence the is filk and wool twilled together, and the woof hair, 
proverb, Ne movtas Camarinum, that is, not to remove The true or oriental camblet is made of the pure 
one evil to bring on a greater. Now Lago di Camarana, hair of a fort of goat, frequent about Angora, and 
fituate in a beautiful plain, under the very walls of Ca- which makes the riches of that city, all the inhabitants 
marina, and of a triangular form. whereof are employed in the manufacture and com- 

CAMAYEU. See Camaieu. merce of camblets. It is certain we find mentioned in 
CAMBAIA, or Cambay, a town of Afia, in In- middle-age writers (luffs made of camel’s hair, un- 

dia, and in the peninfula on this fide the Ganges; ca- der the denominations of cameietum and camelinuin, 
pital of a province of the fame name; but more com- whence probably the origin of the term; but thefe 
monly called Guzarat. It is feated at the bottom of are reprefented as ftrangely coarfe, rough, and prick- 
a gulph of the fame name, on a fmall river; is a large ly, and feem to have been chiefly ufed among the 
place with high walls, and has a pretty good trade, monks by way of mortification, as the hair-fnirt of la- 
The produft and manufadlures are inferior to few ter times. 
towns in India ; for it abounds in corn, cattle, and - We have no camblets made in Europe of the goats 
Slk ; and cornelian and agate (tones are found in its ri- hair alone ; even at Bruffels, they find it neceiTary to 
vers. The inhabitants are noted for embroidery ; and add a mixture of woollen thread.' 
fome of their quilts have been valued at 40I It is England, France, Holland, and Flanders, are the 
fubjedt to the Great Mogul. E. Long. 72. 15. N. chiefplaces of this manufacture. Biuffels exceeds them 
Lat. 22 30. all in the beauty and quality of its camblets : thofe of 

CAMBAYES, in commerce, cotton cloths made England are reputed the fecond. 
at Bengal, Madras, and fome other places on the coail Figured- Camblets, are thofe of one colour, whereon 
of Coromandel. They are proper for the trade of are ftamped various figures, flowers, foliage, &c. by- 
Marieilles, whither the Englifti at Madras fend great means ot hot irons, which are a kind of moulds, paffed 
numbers of them. Many are alio imported into Holland, together with the ftufi^ under a prefs. Thefe are chief- 
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Csmbkts ly brought from Amiens and Flanders : the commerce 

li of thefe was anciently much more confxderable than at 
C -uinbray. prefent> 

IVatcred-CrfMRLRTS, thofe which, after weaving, re- 
ceive a certain preparation with water; and are after- 
wards paired under a hot-prefs, which gives them a 
•fmoothnefs and lullre. 

IVczvsd-Care thofe whereon waves are im- 
prelfed, as on tabbies; by means of a calender, under 
which they are palfed and repafied feveral times. 

The manufacturers, &c. of camblets are to take care 
they do not acquire any falfe and needlefs plaits ; it be- 
ing almoft impoflible to get them out again. T his is 
notorious, even to a proverb : we fay, a perfon is like 
camblet, he has taken his plait. 

CAMBODIA, a kingdom of Alia, in the Fall In- 
dies, bounded on the north by the kingdom of Laos, 
on the call by Cochin-China and Chiapa, and on the 
fouth and welt by the gulph and kingdom of Siam ; 
divided by a large river called Mecon. The capital 
town is of the fame name, feated on the wellern fhore 
of the faid river, about i 50 miles north of its mouth. 
This country is annually overflowed in the rainy 
feafon, between June and October; and its produc- 
tions and fruits are much the fame with thofe ufually 
found between the tropics. E. Long. 104. 15. N. Lat. 
12. 40. 

CAMBODUNUM, (Itinerary ); a town of the 
Brigantes, in Britain ; now in ruins, near Almonbury, 
in York-fhire. Weftchefter, (Talbot.) Alfo a town of 
Vindelicia, on the Cambus : now Kempten, in Suabia. 

CAMBOG1 A, in botany: A genus of the mono- 
gynia order, belonging to the polyandria clafs of plants ; 
and in the natural method ranking under the 38th or- 
der, Tricoccce. The corolla is tetrapetalous ; the calyx 
tetraphyllous ; and the fruit is a pome with eight cells, 
and folitary feeds. There is but one fpecies, the gutta, 
a native of India, which yields the gum-relin known by 
the name 0$gamboge in the flrops. See Gamboge. 

CAMBRASINES, in commerce, fine linen made 
in Egypt, of which there is a confiderable trade at 
Cairo, Alexandria, and Rofetta, or Rafchit. They 
are called cambrajines from their refemblance to cam- 
brics. 

CAMBRAY, an archiepifcopal city, the capital of 
the Cambrefis, in the Low Countries, feated on the 
Scheld. It is defended by good fortifications, and 
has a fort on the fide of the river ; and as the land is 
low on that fide, they can lay the adjacent parts under 
water by means of fluices. Its ditches are large and 
deep, and thofe of the citadel are cut into a rock. Clo- 
dion became mafler of Cambray in 445. The Danes 
burnt it afterwards ; fince which time it became a free 
imperiad city. It has been the fubjeft of conteft be- 
tween the emperors, the kings of France, and the earls 
of Flanders. Francis I. let it remain neutral during 
the war with Charles V. but this laft took pofleflion of 
it in 1543. After this it was given to John of Mont- 
luc by Henry III. of France, whom he created prince 
of Cambray ; but the Spaniards took it from Montluc 
in 1593, which broke his heart. It continued under 
the dominion of the Houfe of Aultria till 1677, when 
the king of France became mailer of it, in whofe hands 
it has continued ever fince. 

The buildings of Cambray are tolerably handfome, 
and the ftreets fine and fpacious. The place or fquare 

for arms is of an extraordinary largenefs, and capable Cambra 
of receiving the whole garrifon in order of battle. The If 
'cathedral dedicated to the Virgin Mary is one of the pam^nj 
fined in Europe. The body of the church is very large, 
and there are rich chapels, the pillars of which are a- 
dorned with marble tombs that are of exquifite work- 
manfnip, and add greatly to the beauty of the place. 
There are two galleries, one of which is of copper, 
finely wrought. The door of the choir is of the fame 
metal, and well carved. The fteeple of this church is 
very high, and built in the form of a pyramid ; and 
from its top you have a view of the city, which is 
one of the fineil and moft agreeable in the Low Coun- 
tries. There are nine parifnes, four abbeys, and fe- 
veral convents for both fexes. The citadel is very ad- 
vantageoufly fituated on high ground, and commands 
the whole city. Cambray is one of the moil opulent 
and commercial cities in the Low Countries; and 
makes every year a great number of pieces of cambric, 
with which the inhabitants drive a great trade. Et 
Long. 3. 20. N. Lat. 50. I I. 

Cambray (M. de Fenelon, archbifliop of). See 
Fenelon. 

CAMB RESTS, a province of France, in the Nether- 
lands, about 25 miles in length. It is bounded on the 
north and eail by Hainhalt, on the fouth by Picardy, 
and on the weft by Artois. It is a very fertile and 
populous country ; and the inhabitants are induftrious, 
aftive, and ingenious. The trade confifts principally 
in corn, ftieep, very fine wool, and fine linen cloth. 
Cambray is the capital town. 

CAMBRIA, a name for the principality of Wales. 
CAMBRIC, in commerce, a fpecies of linen made 

of flax, very fine and white ; the name of which was 
originally derived from the city of Cambray, where 
they were firft manufaftured. They are now made at 
other places in France. 

The manufacture of cambrics hath long fince proved 
of extraordinary advantage to France. For many 
years it appeared that England did not in this article 
contribute lefs than 200,000/. per annum to the inte- 
reft of France. This proved motive fuflicient to in- 
duce the parliament of Great Britain to enaft many 
falutary laws to prevent this great lofs of our wealth. 
See 18 Geo. II. c. 36. and 21 Geo. II. c. 26. See 
alfo ftat. 32 Geo. II. c. 32. and 4 Geo. III. c. 37. 
which regulates the cambric manufactory, not long 
fince introduced into Winchelfea in Suflex ; but very 
foon abolifhed. The cambrics now allowed in this 
country are manufactured in Scotland and Ireland. 
Any perfons convicted of wearing, felling (except for 
exportation), or making up for hire any cambric or 
French lawns, are liable to a penalty of 5/. by the two 
firft ftatutes cited above. 

CAMBRIDGE, a town of England, and capital 
of the county of that name. It takes the name of 
Cambridge from the bridge over the Cam, which di- 
vides the town into two parts. Either it or a place in 
the neighbourhood was ftyled Camboritum in the time 
of the Romans. It fuffered much during the wars 
with the Danes. Here was a caftle built by William 
the Conqueror, of which the gatehoufe yet remains, 
and is now the county goal. By Doomfday-book it 
appears, that it then had ten wards, containing 387 
houfes. In William Rufus’s reign it was quite de- 
llroyed by Roger de Montgomery; but Henry I. be- 

llowed 
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-r‘ck;e flowed many privileges upon it to encourage Its reito- 
v— ration, particularly an exemption from the power of 

the itiCliff, on condition of its paying yearly into the 
exchequer too merks (equivalent to 1000 pounds now), 
and from tolls, Jaftage, pontage, paffage, and (tallage, 
in all fairs of his dominions. It was afterwards often 
plundered in the barons wars by the outlaws from the 
iile of Ely, till Henry III. (ecured it by a deep ditch. 
In 1388, Richard II. held a parliament here. In the 
rebellion of Wat Tyler and Jack Straw againft that 
prince, the univerfity records were taken and burnt inr 

the market-place. 
The modern town is about one mile long from S. to 

N. and about half a mile broad in the middle, dimi- 
niihing at the extremities. It has 14 parifh-churches, 
of which two are without any towers. It contains above 
1200 houfes; but the private buildings are neither 
elegant or large, owing chiefly to their being held on 
college or corporation kafes. It is governed by a 
mayor, high-fteward, recorder, 13 aldermen, and 24 
common-council-men, a town-clerk, &c. Its chief 
trad; is water carriage from hence to Downham, Lynn, 
Ely. &c. The Jews being encouraged to fettle in 
England by William I. and II. were very populous 
here for feveral generations, and inhabited that ftreet 
now called the Jewry. They had a fynagogue, lince 
converted to a pariflr church, called from the (hape of 
its tower Round Church-, though others are of opinion, 
that it was built by the Knights Templars, it bearing 
a refemblance to the temple church in London. The 
market-place is fituated in the middle cf the town, and 
coniids of two fpacious oblong fquares united together; 
at the top of the angle (lauds the Aire-hall, lately 
erefted at the expence of the county. At the back 
of the Aire-hall is the town-hall and gaol. In the 
market place, fronting the Aire-hall, is a remakable 
haadfome (tone conduit, to which water is conveyed 
by an aqueduA, which was the benefaftion of the cele- 
brated Hobfon, a carrier in the reign of James I. who 
was a native of this town. A fine road for the benefit 
of the inhabitants and (Indents was made a few years 
iince for 4 miles, from this town to Gogmagog-hiils, 
purfuant to the will of Mr Wortes. The late l)r Ad- 
denbroke alfo left it 4000 1. towards building and fur- 
nifiring an hofpital (or the cure cfpoor difealed people 
gratis : of which charity the mafier of Catharine-hall 
is a truft.ee; which hofpital has been eredted at the 
fouth-eali end of the town. At a little diftance from 
Benet-college is the botanic garden of 5 acres, and a 
large houfe for the ufe of the governors and the refi- 
dence of the curator, given to the univeriicy by the 
late Dr Walker, who fettled an ellate on it towards 
its fupport; to which the late Mr Edward Betham 
added a very confiderable benefadlion. The town has 
fairs on June 24. and Aug. 14. 

The glory of Cambridge is its univerfity; but when 
it had its beginning is uncertain. At firft there was 
no public pvovifion for the accommodation or mainte- 
nance of the fcholars; but afterwards inns began to be 
eretled by pious pevfons for their reception, and in 
the time of Edward I. colleges began to be built and 
endowed. This univerfity, not inferior to any in 
Chriftendom, confifts of 12 colleges and 4halls, which 
have the fame privileges as the colleges. The whole 
body, which is commonly about 1500, enjoys very 
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great privileges granted by feveral of our fovereigns; Cambridge- 
but it was James I. who impowered it to fend two v " 
members to parliament, as the town had done from 
the firft. The univerfity is governed, 1. By a chan- 
cellor, who is always fome nobleman, and may be 
changed every three years, or continued longer by the 
tacit confent of the univerfity. 2. By a high-fteward, 
chofen by the ftnate, and holding his place by patent 
from the univerfity. 3. By a vice-chancellor, who is 
the head of fome college or hall, and chofen yearly by 
the body of the univerfity, the heads of the colleges 
naming two. 4. By two prodtors chofen every year, 
according to the cycle of colleges and halls; as are 
two taxors, who with the prodlors regulate the weights * 
and meafures, as clerks of markets. The proitors 
alfo infpedt the behaviour of the fcholars, who mud 
not be out of their colleges after nine at night. Here 
are alfo 2 moderators, 2 ferutators, a commiflary, pub- 
lic orator, 2 librarians, a regifter, a fchool-keeper, 3 
efquire beadles and a yeoman beadle, 18 profeffors, and 
the caput, confiding of the vice-chancellor, a dodlor 
of divinity, a dodlor of laws, a dodlor of phyfic, a re- 
gent, and a non-regent mailer of arts. Henry Vi. 
granted it the power to print all books of any kind 
within itfelf, a privilege which Oxford had not. The 
fenate-houfc of the univerfity is an elegant building of 
the Corinthian order, cod near 16,0001 building ; in 
which on the north fide is a fine datue of George I. 
erecled in 1739 at the expence of the late LordTown- 
fend ; oppofite to this on the fouth fide is another of 
George II. eredled in 1765 at the expence of the late 
Duke of Newcadle : at the call end, on each fide oi 
the entrance, are two others ; one, the late duke of 
Somerfet, after the Vandyke tade ; the other, an Ita- 
lian emblematical figure o( Gloria. This is allowed to 
be the mod fuperb room in England, being 101 feet 
long, 42 broad, and 32 high; and it has a gallery 
which can contain 1000 perfons. This building forms 
the north fide of a quadrangle, as the fchools and pub- 
lic librarydo the wed, the fchools being the ground floor, 
and the library over them furrounding a fmall court. 
North of the philofophy fchool is the repofitory of 
Dr Woodward’s foffils, ores, Aells, &c. The doHor, 
together with that colletdion and a part of his library, 
left a furn of money to this univerfity for erecting a 
profeflbrfliip for natural philofophy, with a provilion 
of 150I. a-year for ever. At the fouth-ead corner of 
this building is an elegant geometrical done (laircafe 
which leads to the old library, and coniids of 18 elalfes 4 
at the end of which is an elegant fquare room, in which 
are depofited the MSS. and a valuable cabinet of orien- 
tal books and curiofities, &c. This room opens to- 
two other rooms, containing 2-6 large clafles confiding 
of 30,000 volumes prefented the univerfity by GeorgeL 
being the entire colletlion of Dr Moor bifliop of Ely,, 
and purchafed of the doddor’s executors by his majeliy 
for 6000 guineas ; before which his majedy gave the 
univerfity 2000!. to defray the expence of fitting up 
the apartments and eredling clafl'es for their reception 
they confid of the fird editions of the Greek and La- 
tin claflics and hidorians, and the gteated part of the 
works of the fird printers ; large coiledtions of prints 
of the greated maders ; and a valuable MS. of the 
Gofpels and Aids of the Apodles on vellum, in Greek 
and Latin capitals, given the univerfity by Theodore 
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Cambridge. Beza, sind fuppofed to be as old as any MS. extant, 

-’•v—The other part of the library has been rebuilt in an 
elegant manner, and forms the weft fide of the intend- 
ed quadrangle. The books which are contained in 
the laft room are part of the old library augmented 
with a confiderable number of the belt modern books, 
feveral of which are prefents from foreign fovereigns 
and eminent men. The fouth fide of this quadrangle 
is defigned for a building to contain the printing-office, 
&c. of the univerfity, for which preparations began 
lately to be made by pulling down the old buildings 
on the fpot. St Mary’s church forms the eaft fide of 
this quadrangle: here the univerfity have their public 
fermons; and the pulpit, which Hands in the centre 
of the church and faces the chancel, has no founding- 
board. In a grand gallery over part of the chancel is 
a feat for the chancellor, vice-chancellor, &c. George I. 
when he gave the books, alfo eftabliffied a profeffor of 
modern hiftory and modern languages in this univer- 
fity, with a falary of 400I. for himfelf and two perfons 
under him qualified to inftrud in that branch 20 fcho- 
lars, to be nominated by the king, each of which is 
obliged to learn two at leaft of the languages. A fel- 
lowffiip is founded at Magdalen college, appropriated 
to the gentlemen of Norfolk, and called the travelling 
Norfolk fello'wjhip. All the libraries in Cambridge*, 
except that of the king’s-college, are lending libraries; 
and thofe at Oxford are ftudying libraries. The dif- 
ferent colleges are as follows. 

1. St Peter’s, the moft ancient, and thefitfton entering 
the town from London, confiding of two courts, fepa- 
rated by a cloifter and gallery. I he largeft is-^144 
feet long, 84 broad. The buildings in this court have 
been lately repaired in an elegant manner. The leffer 

, court is divided by the chapel, which is a fine old 
building 54 feet long, 27 broad, and 27 high. 1 his 
college was founded 1257. There are three colleges 
in Oxford which difpute the antiquity with this. Cam- 
bridge and Oxford were univerfities long before they 
were poffefied of any colleges in their ov/n right, 
the Undents then lodging and boarding with the 
townfmen, and they then hired hotels for their ex- 
ercifes and difputations. A hotel or hall, now deno- 
minated Pythagoras's fchool, fituated on the weft fide of 
the river, is one of the ancient hotels that remains un- 
demolilhed, and in which Erafmus read his firft Greek 
lectures in England. 2. Clare-hall, 6n the bank of 
the river, over which it has an elegant ftone-bridge, 
Was founded 1326, confifting of one grand court 150 
feet long and 111 broad. The front of this building 
that faces the fields has the appearance of a palace. 
To this college a new chapel has been added 3. Pem- 
broke-hall is near St Peter’s college, and was founded 
in 1343, confifts of two courts. It has an elegant 
chapel built by Sir Chrift. Wren. 4 Corpus Chrifti 
or Benet college, founded in 1350, has but a mean ap- 
pearance, but is poffeffed of a remarkably large col- 
leftion of valuable and curious ancient manufcripts. 
5. Trinity-hall, on the north of Clare-hall, near the 
river, was founded in 1351 ; it is a fmall but remark- 
ably neat building. 6. Gonvil and Caius college is 
near the middle of the town, north of the fenate-houfe, 
and has three courts. It was founded 1348, and aug- 
mented 1557. 7. King’s-college, the moft noble foun- 
dation in Europe, was firft endowed by Henry VL 
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The old court refembles a decayed caftle more than a Cambridge 
college. The new building is very magnificent, near “ 
300 feet long. The chapel is one of the fineft pieces 
of Gothic architecture now remaining in the world. 
It is 304 feet long, 73 broad on the outfide and 40 
within, and 91 high ; and yet not a fingle pillar to 
fultain its ponderous roofs, of which it has two : the 
firft is of ftone, moft curioufly carved ; the other of 
wood, covered with lead, between which is a vacancy 
of 10 feet. There is fuch a profufion of carvings both 
within and without as is no where to be equalled. 
Henry VII. enlarged it 188 feet in length, and Hen- 
ry VIII. gave the elegant Halls and organ gallery, 
with its inimitable carvings, where are the coats of 
arms of that king and thofe of Anne Boleyn quarter- 
ed. He gave alfo the elegant painted glafs windows, 
which are in fine prefervation, and were permitted by 
Cromwell to be preferved when almoft every other in 
England was deftroyed, as he had a particular regard 
for this univerfity where he had his education, and 
for the town which he had reprefented in parliament. 
A new altar has been lately eieCted, which correfponds 
with the architecture of the building, embellifhed with 
an antique painting of Chrift taking down from the 
crofs, purchafed in Italy, and prefented the college by 
the earl of Carlifle. In this chapel are put up the 
Spanilh colours taken at the reduction of Manilla by 
Colonel Draper, a member of this college. This col- 
lege has an ancient ftone-bridge over the Cam. 8. 
Queen’s-college, near the river, fouth of King’s, was 
founded 1448, and confifts of two courts, with a fine 
grove and gardens on both fides of the river, connected 
with each other and the college by two wooden bridges, 
one of which is of a curious ftruCture. 9. Catharine- 
hall is eaft of Queen’s, and its principal front on the 
weft, the moft extenfive and regular in the univerfity. 
It contains only one court 180 feet long and 120 broad, 
and was founded in 1475. 10. Jefus college is at the 
eaft end of the town, furrounded by groves and gar- 
dens. The principal front faces the fouth 180 feet 
long, regularly built and faffied ; it was originally a 
benediCtine convent, and converted to the prefent ufe 
1576. 11. Chrift’s college is oppofite to St Andrew’s 
church, on the eaft fide of the town; and was founded 
by Henry VII.’s mother in 1505. It has lately had 
a thorough repair, and is now a neat and beautiful 
ftruCture. 12. St John’s college was founded by the 
fame lady in 1509, on the fite of a diffolved priory. 
It confifts of three courts, and has a large library filled 
with fcarce and valuable books. To this college be- 
longs a fine ftone-bridge over the river, which leads to 
their grand walks. 13. Magdalen college, the only 
one that ftands on the north fide of the river, near the 
great bridge, confifts of two courts, and was founded 
in 1519. 14. Trinity college is eaft of the river, ha- 
ving St John’s college on the north and Caius’s col- 
lege and Trinity-hall on the fouth. It contains two 
large quadrangles, the firft of which is 344 feet long 
and 280 broad It has two noble entrances; and on 
the north fide of it is the chapel 204 feet long, 34 
broad, and 44 high. It has every grand ornament, 
and the much admired ftatue of Sir Ifaac Newton, 
who was a ftudent in this college. The hall is above 
100 feet long, 40 broad, and 50 high. The inner 
court is efteemed the iinell in the univerfity, and fur- 
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Qa bridge. pafTes any in Oxford. It is very fpacious, and has an 
— -v  elegant cloifter of ftone pillars, fupporting grand apart- 

ments ; on the weft is the library, the molt elegant 
ftrufture of the kind in the kingdom, 190 feet long, 
40 broad, and 38 high within. Its entrance is by a 
ftair-cafe, the fteps black marble, and the walls in- 
crufted with ancient Roman monuments. The en- 
trance into the library is by folding doors at the north 
end. Its infide appearance is inexprefiibly grand, ha- 
ving at the fouth end (lately eredted) a beautiful 
painted glafs window of his prefent majefty in his robes; 
and the claffes are large, beautiful, and noble, well 
ftocked with books, manufcripts, &c. Its outfide has 
every fuitable embellilhment, and was eredted by Sir 
Chriftopher Wren at the expence of near 20,0001. 
Under this building is a fpacious piazza of equal di- 
menfions; out of which opens three gates to a lawn 
that leads to the river, over which is a new elegant 
cycloidal bridge of three arches, leading to exten- 
live walks. In the middle is a remarkable vifta. This 
college was founded on the fite of two other colleges 
and a hall in 1546 by Henry VIII. 15. Emanuel 
college is at the fouth-eaft end of the town ; conhfts 
of two courts, the principal of which is very neat; and 
was built on the fite of a Dominican convent. It has 
been lately in a great part rebuilt and elegantly em- 
belliftied. 16. Sidney-Suffex college is in Bridge-ftreet. 
Its hall is elegant, but chapel remarkable only for 
{landing north and fouth, as others do eaft and weft. 

CAMBRIDGESHIRE, an inland county of Eng- 
land, bounded on the eaft by Norfolk and Suffolk, on 
the fouth by Effex and Hertforfhire, on the weft by 
Bedforfhire and Huntingdonfhire, and on the north by 
Lincolnfhire. Prior to the arrival of the Romans it 
was included in the antient divifion of the Iceni; and 
after their conqueft in the third province of Flavia 
Caeiarienfis, which reached from the Thames to the 
Humber. During the Heptarchy it belonged to the 
kingdom of Eaft Angles, the fixth kindom, which be- 
gan in 575, and ended in 792, having had 14 kings ; 
and it is now included in the Norfolk circuit, the dio- 
cefe of Ely, and province of Canterbury, except a 
fmall part which is in the diocefe of Norwich. It is 
about 40 miles in length from north to fouth, and 25 
in breadth from eaft to weft, and is 130 miles in cir- 
cumference, containing near 570,000 acres. It has 
about 17,400 houfes, 140,000. inhabitants, is divided 
into 17 hundreds, in which are one city, Ely ; 8 market 
towns, viz. Cambridge which is the {hire town and a 
celebrated univerfity : Caxton, Linton, Merch, New- 
market, Soham. Wifbeach, Thorney, and part of Roy- 
fton ; 220 villages, 64 parilhes, fends 2 members to 
parliaments (exclufive of 2 for the town and 2 for the 
univerfity), pays one part of the land tax, and pro- 
vides 480 men in the milita. Its only rivers are the 
Cam, the Nene, and the Oufe. A confiderable tradt of 
land in this county is diftinguifhed by the name of the 
Ifl of Ely. It confifts of fenny ground, divided by in- 
numerable channels and drains ; and is part of a very 
fpacious level, containing 300,000 acres of land, ex 
tending into Norfolk, Suffolk, Huntingdonfhire, and 
Lincolnfhire. The Ifle of Ely is the north divifion of 
the county, and extends fouth almoft as far as Cam- 
bridge. The whole level, of which this is part, is bound- 
ed on one fide by the fea, and on the others by up- 
lands ; which, taken together, forms a rude kind of fe- 

micircle refembling a horfe-lhoe. The air is very dif- Cambridge, Camden. ferent in different parts of the county. In the fens it 
is moift and foggy, and therefore not fo whole- 
fome j but in the fouth and eaft parts it is very good, 
thefe being much drier than the other: but both, by 
late improvements, have been rendered very fruit- 
ful, the former by draining, and the latter by cinque- 
foil : fo that it produces plenty of corn, efpecily bar- 
ley, faffron, and hemp, and affords the riche It paftures. 
The rivers abound with fifh, and the fens with wuld 
fowl. The principal manufadlures of the country are 
malt, paper, and baflcets. As the above trail ap- 
pears to have been dry land formerly, the great change 
it has undergone muft have been owing either to a 
violent breach and inundation of the fea or to earth- 
quakes. As the towns in and about the fens w^ere 
great fufferers by the ftagnation of the waters in fum- 
mer, and want of provifions in winter, many attempts 
were made to drain them, but w'ithout fuccefs, until the 
time of Charles I. in wdiich, and that of his fon, the 
work was happily completed, and an ait of parliament 
paffed, by which a corporation was eftabhftied for its 
prefervation and government. By the fame ait, 83,000 
acres were veiled in the corporation and x 0,000 in 
the king. In thefe fens are a great many decoys, in 
which incredible numbers of ducks, and other wild 
fowl, are caught during the feafon. 

New Cambridge, a town of New England about three 
miles from Bofton,remarkable for an univerfity confifting 
of three colleges. W. Long. 70. 4. N. Lat. 42. o. 

Cambridge Manufcript, a copy of the Gofpels and 
Aits of the Apoftles in Greek and Latin. Beza 
found it in the monaftery of Irenaeus at Lyons in the 
year 1562, and gave it to the uinverfity of Cambridge 
in 1582. It is a quarto fize, and written on vellum; 
66 leaves of it are much torn and mutilated, ten 
of which are fupplied by a later tranfcriber. Beza 
conjeitures, that this manufcript might have exifted fo 
early as the time of Irenseus : Wetilein apprehends, 
that it either returned or was hrft brought from Egypt 
into France ; that it is the fame copy which Druth- 
mar, an ancient expolitor who lived about the year 
840, had feen, and which, he obferves, was afcribed to 
St Hilary ; and that R. Stphens had given a parti- 
cular account of it in his edition of the New Tefta- 
ment in 1550. It is ufually called Stevens’s fecond 
manufcript. Mill agrees with F. Simon in opinion, 
that it was written in the weftern part of the world by 
a Latin fcribe, and that it is to a great degree inter- 
polated and corrupted : he obferves, that it agrees fo 
much with the Latin Vulgate, as to afford reafon for 
concluding, that it was corrected or formed upon a 
corrupt and faulty copy of that tranflation. From 
this and the Clermont copy of St Paul’s Epiftles, Beza 
publiihed his larger Annotations in 1582. 

CAMBYSES. See (Hijlory of) Persia. 
CAMDEN (William), the great antiquarian, was 

born in London in the year 1551. His father was a 
native of Litchfield in Staffordfhire, who fettling in 
London, became a member of the company of painter- 
ftainers, and lived in the Old Bailey. His mother was 
of the ancient family of Curwen, of Wirkington in 
Cumberland. He was educated firft at Chrift’s hofpi- 
tal, and afterwards at St Paul’s fchool: from thence 
he was fent, in 1566, to Oxford, and entered fervitor 
of Magdalen college ; but being difappointed of a de- 
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my’s place, he removed to Broad-gate hall, and fome- 
what more than two years after, to Chfift-churcli, 
where he was fupported l^y his kind friend and patron 
Dr Thornton. About tins time he was a candidate tor 
a ftllowfhip of All-Sonls college, but loft it by the in- 
trigues of the Bopilh party. In 1570, he fupplicated 
the regents of the univerfity to be admitted bachelor of 
arts ; but in this alfo he mifcarried. The following 
year Mr Camden came to London, where he profecu- 
ted his favourite ftudy of antiquity, under the patro- 
nage of Dr Goodman, dean of Weftminfter, by vvhofe 
intereft he was made fecond mafter of Weftminfter 
fehool in 1575. From the time of his leaving the uni- 
verfity to this period, he took feveral journeys to diffe- 
rent parts of England, with a view to make obferva- 
tions and collect materials for his Britannia, in which 
he was now deeply engaged. In 1581 he became inti- 
mately acquainted with the learned prefident BrilTon, 
who was then in England ; and in 1586 he publiflred 
the firft edition of his Britannia; a work which, though 
much enlarged and improved in future editions, was 
even then elteemed an honour to its author/ and the 
glory of his country. In 1593 he fucceeded to the 
head fnafferfhip of Weftminfter fehool on the refigna- 
tion of Dr Grant. In this office he continued till 
1597, when he was promoted to be Clarenceux king 
at arms. In the year 1600 Mr Camden made a tour 
to the north, as far as Carlifte, accompanied by his 
friend Mr (afterwards Sir Robert) Cotton. In 1606 
he began his correfpondence with the celebrated pre- 
fident de Thou, which continued to the death of 
that faithful hiftorian. In the following year he pub- 
liftied his laft edition of the Britannia, which is that 
from which the feveral Englilh tranflations have been 
made; and in 1608, he began to digeft his materials 
for a hiftory of the reign of queen Elizabeth. In 
1609, after recovering from a dangerous illnefs, he 
retiitd to Chiflehurft in Kent, where he continued to 
fpend the fummer months during the remainder of his 
life. The firft: part of his annals of the queen did not 
appear till the year 1615, and he determined that the 
fecond volume fhould not appear till after his death (a). 
The work was entirely iiniffied in 1617; and from 
tl.iA time he was pnncipally employed in collecting 
more materials for the further improvement of his 
Britannia. In 1622, being now upwards of 70, and 
finding his health decline apace, he determined to lofe 
no time in executing his deftgn of founding an hiftory- 
lecture in the univeriity of Oxford. Elis deed of gift 
was accordingly tranfmitted by his friend Mr Heather 
to Mr Gregory Wheare, who was, by himfelf, ap- 
pointed his iiril profeflbr. He died at Chiilehurft in 
1623, in the 73d year of his age; and was buried 
with great folemnity in Weftminfter-abbey in the fouth 
aifle, where a monument of white marble was eredted 
to his memory. Camden was a man of Angular mo- 
defty and integrity ; profoundly learned in the hiftory 
arid antiquities of this kingdom, and a judicious and 

confcientious ■luftorian. Ele was reverenced and efteem* Cimden, t 
ed by the literati of all nations, and will be ever re- darnel. | 
membered as an honour to the age and country where- i 
in he lived. Bciides the works already mentioned, he 
was author of an excellent Greek grammar, and of fe- 
veral tracts in Blearne’s colledlion. But his great and 
molt ufeful work, the Britannia, is that upon which 
his fame is chiefly built. The edition above mention- 
ed, to which he put his laft hand, was corredtly print- 
ed in folio, much augmented, amended where it was 
neceffary, and adorned with maps. It was ftrft traaf- 
lated into Englifta, and publiftred in folio at London, 
in 1611, by the laborious Dr Philemon Holland, a 
phyftcian of Coventry, who is thought to have con- 
fulted our auehor himfelf; and therefore great refpedt 
has been paid to the additions and explanations that 
occur therein, on a fuppoiition that they may belong 
to Camden. But in a later edition of the fame ttanfla- 
tion, publiihed in 1636, the Dodlor has taken liberties 
which cannot either be defended or excufe.d. A new 
tranftation, made with the utmoft fidelity from the laft 
edition of our author’s work, was publifiied in 1695, 
by Edmund Gibfon of (.Lieen’s College in Oxford, 
afterwards biftiop of London ; in which, befides the 
addition of notes, and of all that deferved to be taken 
notice of in Dr Holland’s fit ft edition, which, though 
thrown out of the text, is preferved at the bottom of 
the page, there are many other augmentations and im- 
provements, all properly diftinguiftied from the genuine 
wmrk of the author, as they ought to be: and the 
fame judicious method obtained in the next edition of 
the fame performance, which was juftly confide red as 
the very beft book of its kind that had been hitherto 
publiftied. But the public has recently been put in 
pofftffion of a new tranflation, and ftill more improved 
edition, by that learned and induftrious topographer 
Mr Gough, under whofe hands it has been enlarged to 
near double the fize of the laft of the preceding editions., 

CAMEL, in zoology. See Cam el us. 
Camel, in merchants, a kind of machine ufed in 

Elolland for railing or lifting i'hips, in order to bring 
them over the Pampus, which is at the mouth of the 
river Y, where the finallownefs of the water hinders largo 
ftlips from palling. It is alfo ufed in other places, parti- 
cularly at the dock of Peterfburg, the veffels built here 
being in their paffage to Ci onftadt lifted over the bar by 
means of camels. Thefe machines were originally in- 
vented by the celebrated De Wit, for the purpofe a- 
bove mentioned ; and wrere introduced into Ruffia by 
Peter the Great, who obtained the model of them 
when he worked in Holland as a common ftiipwright. 
A camel is compofed of two feparate parts, vvhofe out- 
fides are perpendicular, and whofe inlides are concave, 
fhaped fo as to embrace the hull of a Ihip on both iides. 
Each part has a fmall cabin with fixteen pumps and 
ten plugs, and contain twenty men. They are braced 
to a ftiip underneath by means of cables, and entirely 
enclofe its fides and bottom; being then towed to the 

bar. 

(a) The reign of queen Elizabeth was fo recent when the firft volume of the Annals was publtftied, that 
many of the perfons concerned, or their dependents, were ftill living. It is no wonder, therefore, that the 
Itoneft hiftorian ffrould offend thofe whofe a&ions would not bear inquiry. Some of his enemies were clamo- 
rous and troublefome ; which determined him not to publifh the fecond volume during his life ; but that po- 
ficrity might be in no danger of difappointment, he depefited one copy in the Cotton library, and. tranfmitted 
another to his friend Dupuy at Paris. It was firft printed at Leyden in 1625. 
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arm Iford bar, the plugs are opened, and the water admitted until 

’ il the camel finks with the {hip and runs a-ground. ,amelus. water being pumped out, the camel rifes, 

lifts up the velfel, and the whole is towed over the bar. 
This machine can raife the {hip eleven feet, or, in 
other words, make it draw eleven feet lefs water. 

CAMELFORD, a borough town of Cornwall in 
England, confifting of about ico houfes, badly built; 
but the ftreets are broad and well paved. W. Long. 
5. 4. N. Lat. 50. 4c. It fends two members to par- 
liament ; and gives title of baron to Thomas Pittelder, 
brother of the great earl of Chatham. 

CAMELLIA, in botany: A genus of the polyan- 
dria order, belonging to the monodelphia clafs of 
plants ; and in the natural method ranking under the 
37th order, Columnlfera:. The calyx is imbricated and 
polyphyllous, with the interior leaves larger than the 
exterior ones. Of this genus there is but one fpecies, 
a native both of China and Japan. Thunberg, in his 
Flora Japonica, defcribes it as growing every where in 
the groves and gardens of Japan, where it becomes a 
prodigioufly large and tall tree, highly elleemed by 
the natives for the elegance of its large and very va- 
riable blolfoms, and its evergreen leaves; it is there 
found with lingle and double flowers, which alfo are 
white, red, and purple, and produced from April to 
October. Reprefentations of this flower are frequently 
met with in Chinefe paintings. With us, the Camellia 
is generally treated as a itove plant, and propagated 
by layers; it is fometimes placed in the greenhoufe ; 
but it appears to us to be one of the propereil plants 
imaginable for the confervatory. At fome future time 
it may, perhaps, not be uncommon to treat it as a Laiini- 

Jlinus or Magnolia : the high price at which it has hither- 
to been fold, may have prevented its being hazarded 
in this way. The blofibms are of a firm texture, but 
apt to fall offlong before they have loft their brilliancy ; 
it therefore is a praftice with fome to ftick fuch deci- 
duous bloflbms on fome frefti bud, where they continue 
to look well for a confiderable time. Petiver confidered 
this plant as a fpecies of tea-tree; and future obferva- 
tions will probably confirm his conjecture. 

CAMELODUM. See Camaloounum. 
CAMELOPARDALIS, in zoology, the trivial 

name of a fpecies of Cervus. 
CAMELUS, or Camel, in zoology, a genus of 

quadrupeds belonging to the order of pecora. The 
characters of the camel are thefe : It lias no horns ; 
it has fix fore-teeth in the under jaw ; the laniarii are 
wide fet, three in the tipper, and two in the lower 
jaw ; and there is a filfure in the upper lip, refembling 
a cleft in the lip of a hare. The fpecies are : 

I. The dromedarius, or Arabian camel, with one 
bunch or protuberance on the back. It has four callous 
protuberances on the fore-legs, andtwo on the hind ones., 
This fpecies is common in Africa, and the warmer 
parts of Afia ; not that it is fpread over either of the 
continents. It is a common beaft of burden in Egypt, 
and along the countries which border on the Mediter- 
ranean Sea ; in the kingdom of Morocco, Sara or the 
Defert, and in Ethiopia : but no where fouth of thofe 
kingdoms. In Afia, it is equally common in Turky 
and Arabia ; but is fcarcely fcen farther north than 
Perfia, being too tender to bear a more fevere climate. 
India is deftitute of this animal. 

Vol. IV. Part I. 

2. The BacIrianuSjOr BaCIrian camel, has two bunches Camelu*. 
on the back, but is in all other refpedls like the pre- 
ceding; of which it feems to be a mere variety, rather 
than a different fpecies ; and is equally adapted for 
riding or carrying loads. It is ftill found wild in the 
deferts of the temperate parts of Afia, particularly in 
thofe between China and India. Thefe are larger and 
more generous than the doniefticated race. The Bac- 
trian camel, which is very common in Afia, is ex- 
tremely hardy, and in great ufe among the Tartars and 
Mongols, as a beaft of burden, from the Cafpian Sea 
to the empire of China. It bears even fo fevere a cli- 
mate as that of Siberia, being found about the lake 
Baikal, where the Burats and Mongols keep great 
numbers. They are far lefs than thofe which inhabit 
Weftern Tartary. Here they live during winter on 
willows and other trees, and are by this diet reduced 
very lean. They lofe their hair in April, and go 
naked all May, amidft the frofts of that fevere climate. 
To thrive, they muft have dry ground and fait marflies. 
There are feveral varieties among the camels. The 
Turkman is the largeft and ftrongeft., The Arabian 
is hardy. What is called the Dromedary, Maihary, 
and Raguahl, is very fwift. The common fort travel 
about 30 miles a day. The laft, which has a lefs bunch, 
and more delicate fhape, and alfo is much inferior in 
lize, never carries burdens ; but is ufed to ride on. 
In Arabia, they are trained for running-matches : and 
in many places for carrying couriers, who can go a- 
bove too miles a day on them ; and that for nine days 
together, over burning deferts, unhabitable by any 
living creature. The African camels are the molt 
hardy, having more diftant and more dreadful deferts 
to pafs over than any of the others, from Numidia to 
the kingdom of Ethiopia. In Weftern Tartary there 
is a white variety, very fcarce, and facred to the idols- 
and priefts. The Chinefe have a fwift variety, which 
they call by the exprefiive name of Fong Kyo Fo, or 
camels with feet of the wind. Fat of camels, or, as 
thofe people call it, oil of bunches, being drawn from 
them, is efteemed in many diforders, fuch as ulcers, 
numbnefs, and confumptions. This fpecies of camel 
is rare in Arabia, being an exotic, and only kept by 
the great men. 

Camels have conftituted the riches of Arabia from 
the time of Job to the prefent day. The patriarch 
reckoned 6cco camels among his paftoral treafures, 
and the modern Arabs eftimate their wealth by the 
numbers of thefe ufeful animals. Without them great 
part of Africa would be wretched ; by them the whole 
commerce is carried through arid and burning trails, 
impaffable but by beafts which Providence formed ex- 
prefsly for the fcorched deferts. Their foies are ad- 
apted to the fands they are to pafs over, their tough- 
nefs and fpungy foftnefs preventing them from crack- 
ing. Their great powers of fuftaining abftinence from 
drinking, enables them to pafs over unwatered trails 
for many days, without requiring the leaft liquid ; and 
their patience under hunger is fuch, that they will ' 
travel many days fed only with a few dates, or fom; 
fmall balls of bean or barley-meal, or on the miferable 
thorny plants they meet with in the deferts. 

The Arabians regard the camel as a pyefent from 
heaven, a facred animal, without whofe affiitance they 
could neither fubfift, earn,' on trade, nor travel. Ca- 
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Camelus. mel’s milk is their common food. , , . ,, 
v— fleih, that of the young camel bemg reckoned highly 

favour}'. Of the hair of thofe animals, which is hne 
and foft, and which is completely renewed every year, 
the Arabians make fluffs for clothes, and other furni- 
ture. With their camels, they not only want nothing, 
but have nothing to fear. In one day, they can per- 
form a journey of fifty leagues into the defert, which 
cuts off every'approach from their enemies. AH the 
armies of the world would penlh in purfuit of a troop 
of Arabs. Hence they never fiibmit, unlefs from 
choice, to any power. With a viev/ to his predaLOty 
expeditions, the Arab inffrufts, rears, and exercifes 
his camels. A few days after their birth, he folds 
their limbs under their belly, forces them to remain on 
the ground, and, in this fit nation, loads them with a 
pretty heavy weight, which is never removed but for 
the purpofe of replacing a greater. Inftead of allow- 
ing them to feed at pleafure, and to drink when they 
are dry, he begins with regulating their meals, and 
makes them gradually travel long, journeys, dimmilh- 
ing, at the fame time, the quantity of their aliment. 
When they acquire feme ftrength, they are trained to 
the courfe. He excites their emulation by the example 
of horfes, and, in time, renders them more rebuff. In 
fine, after be is certain of the ftrength, fleetnefs, and 
fobriety of his camels, he loads them both with his 
own and their food, fets off with them, arrives unper- 
ceived at the confines of the defert, robs tne firft paf- 
fengers he meets, pillages the folitary houfes, loads 
his camels with the booty, and, if purfued, he is o- 
bliged to accelerate his retreat. It is on thefe occa- 
lions that he unfolds his own talents and thofe of the 
camels. He mounts one of the fleeteft, condu&s the 
troop, and makes them travel night and day, with- 
out, aim oft, either flopping, eating, or drinking; 
and, in this manner, he eafily performs a journey of 
three hundred leagues in tight days. During this pe- 
riod of motion and fatigue, his camels are perpetually 
loaded, and he allows them each day, one hour only of 
repofe, and a ball of pafte. They often run in this 
manner nine or ten days, without finding water; and 
when, by chance, there is a pool at feme diftance, 
they feent the water half a league off. Thirft makes 
them double their pace, and they drink as much at 
once as ferves them for the time that is pail, and as 
much to come; for their journeys often laft feveral 
weeks, and their abftinence continues an equal time. 

Of all carriages, that by camels is the cheapeft and 
moft expeditious. 1 he merchants and other paflen- 
gers unite iira caravan, to prevent the infults and rob- 
beries of the Arabs. Thefe caravans are often very 
numerous, and are always compofecb of more camels 
than men. Each camel is loaded in proportion to his 
ftrength ; and, when overloaded, he refutes to march* 
and continues lying till his burden is lightened. The 
lirge camels generally carry a thoufand, or e\entwelve 
hundred pounds weight, and the fmalleft from fix to 
fevem hundred. In thefe commercial travel, their 
march is not haftened : As the route is often feven or 
eight hundred leagues, their motions and journeys are 
regulated. They walk omy, and perform about-from 
ten to twelve leagues each day. Every night they are 
unloaded, and allowed to pafture at freedom. When 
in a rich country, or fertile meadow, they eat, in Icfs 
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Thev alfo eat its than an hour, as much as ferves them to ruminate the Cameia*. 
  whole night, and to nourilh them during twenty-four 

hours. But they feldom meet with fuch paflures; nei- 
ther is this delicate food neceffary for them. They 
even feem to prefer wormwood, thiftles, nettles, broom, 
caffia, and other prickly vegetables, to the fofteft her- 
bage. As long as they find plants to broufe, they eafily 
difpenfe with drink. This facility of abftaining long 
from drink proceeds not, however, from habit alone, 
but is rather an effea of their ftruaure. Independent 
of the fpur llc machs, which are common to ruminating 
animals, the camels have a fifth bag, which ferves them, 
as a refervoir for water. I his fifth ftomach is pecu- 
liar to the camel. It is fo large as to contain a vaft 
quantity of water, where it remains without corrupt- 
ing, or mixing with the other aliments. When the. 
animal is preffed with thirft, and has occafion for wa- 
ter to macerate his dry food, in ruminating, he makes 
part of this water mount into his paunch, or even as 
high as the oefophagus, by a fimple contradlion of cer- 
tain mufcles. It is by this fingular conftru£tion that 
the camel is enabled to pafs feveral days without, 
drinking, and to take at a time a prodigious quantity 
of water, which remains in the refervoir pure and lim- 
pid, becaufe neither the liquors of the body, nor the 
juices of digeftion, can mix with it. Travellers, when 
much oppreffed with drought, are fometimes obliged 
to kill their camels in order to have a fupply of drink 
from thefe refervoirs. Thefe inoffenfive.creatures mult 
fuffer much ; for they utter the moft lamentable cries, 
efpecially when overloaded. But, though perpetually 
oppreffed, their fortitude is equal to their docility. 
At the firfl fignal, they bend their knees and lie down 
to be loaded, which faves their conduftor the trouble 
cf railing the goods to a great height. As foon as 
they are loaded, they rife fpontaneoufly, and without 
any afiiftance. One of them is mounted by their con- 
dueftor, who goes before, and regulates the march of 
all the followers. They require neither vvhip nor fpur,. 
But, when they begin to be tired, their courage is 
fupported, or rather their fatigue is charmed, by Ting- 
ing, or by the found of fome inftrument. Their con- 
du£lors relieve each other in finging ; and, when they 
want to prolong the journey, they give the animals 
but one hour’s reft ; after which, refuming their fong, 
they proceed on their march for feveral hours more, 
and the finging is continued till they arrive at another 
refting place, when the camels again lie down ; and 
their loads, by unlbofing the ropes, are allowed to 
glide off on each fide of the animals. Thus they deep 
on their bellies in the middle of their baggage, which, 
next morning is fixed on their backs with equal quick- 
nefs and facility as it had been detached the evening 
before. % 

Fatigue, hunger, thirft, and meagrenefs, are not 
the only inconveniencies to which thefe animals are 
fubjedled : To all thefe evils they are prepared by caf- 
tration. One male is only left for eight or ten fe- 
males; and the labouring camels are generally geld- 
ings. They are unqueftionably weaker than unmuti- 
lated males; but they are more traftable, and at all 
feafons ready for fervice. While the former are not 
only unmanageable, but almoft furious, during the 
rutting feafon, which lafts forty days, and returns an- 
nually iu the fpring. It is the a. fa id, that they foam 
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Camelus." continually, and that one or two red veficles, as large 

as a hog’s bladder) iflue from their mouths. In this 
feafon they eat little, attack and bite animals, and 
even their own mailers, to whom at all other times 
they are very fubmiffive. Their mode of copulating 
differs from that of all other quadrupeds ; for the fe- 
male, inftead of Handing, lies down on her knees, and 
receives the male in the fame pofition that Ihe repofes, 
or is loaded. This pofture, to which the animals are 
early accuftomed, becomes natural, fince they affume 
it fpontaneoufly in coition. The time of geftation is 
near twelve months, and, like all large quadrupeds, 
the females bring forth only one at a birth. Her 
milk is copious and thick ; and, when mixed with a 
large quantity of water, affords an excellent nourilh- 
ment to men. The females are not obliged to labour, 
but are allowed to pafture and produce at full liberty. 
The advantage derived from their produce and their 
milk is perhaps fuperior to what could be drawn from 
their working. In fome places, however, moft of the 
females are caftrated, in order to fit them for labour ; 
and it is alleged, that this operation, inftead of di- 
miniihing, augments their ftrength, vigour, and plump- 
nefs. In general, the fatter camels are, they are the 
more capable of enduring great fatigue. Their bunch- 
es feem to proceed from a redundance of nourifh- 
ment; for, during long journeys, in which their con- 
ductor is obliged to hufband their food, and where 
they often fuffer much hunger and third:, thefe bunch- 
es gradually diminifh, and become fo flat, that the 
place where they were is only perceptible by the length 
of the hair, which is always longer on thefe parts than 
on the reft of the back. The meagrenefs of the body 
augments in proportion as the bunches decreafe. The 
Moors, who tranfport all articles of merchandife from 
Barbary and Numidia, as far as ^Ethiopia, fet out 
with their camels well laden, which are very fat and 
vigorous; and bring back the fame animals fo meagre, 
that they commonly fell at a low price to the Arabs 
of the Defert, to be again fattened. 

We are told by the ancients, that camels are in a 
condition for propagating at the age of three years. 
This affertion is fufpicious; for, in three years, they 
have not acquired one half of their growth. The pe- 
nis of the male, like that of the bull, is very long, and 
very flender. During ereftion, it ftretches forward, like 
that of all other quadrupeds; but, in its ordinary ftate, 
the (heath is drawn backward, and the urine is dif- 
charged from between the hind legs; fo that both 
males and females urine in the fame manner. The 
young camel fucks his mother twelve months ; but, 
when meant to be trained, in order to render him 
ftrong and robuft in the chace, he is allowed to fuck 
and pafture at freedom during the firft years, and is 
not loaded, or made to perform any labour, till he is 
four years old. He generally lives forty and fome- 
times fifty years, which duration of life is proportion- 
ed to the time of his growth. There is no foundation 
for what has been advanced by fome authors, that he 
lives one hundred years. 

By confidering, under one point of view, all the 
qualities of this animal, and all the advantages derived 
from him, it muft be acknowledged that he is the moft 
ttfeful creature fubjedfted to the fervice of man. Gold 
land filk conftitute not the true riches of the Eaft. 

The camel is the genuine treafure of Afia. He is Camelus. 
more valuable than the elephant ; for he may be faid ^" 11J 

to perform an equal quantity of labour at a twen- 
tieth part of the expence. Befides, the whole fpecies 
are under fubjection to man, who propagates and mul- 
tiplies them at pleafurc. But he has no fuch dominion 
over the elephants, whom he cannot multiply, and the 
individuals of whom he conquers with great labour 
and difficulty. The camel is not only more valuable 
than the elephant, but is perhaps equal in utility to 
the horfe, the afs, and the ox, when their powers 
are united. He carries as much as two mules; though 
he eats as little, and feeds upon herbs equally coarfe 
as the afs. The female furnilhes milk longer than the 
cow. The flefh of a young camel is as good and 
wholefome as veal: The Africans and Arabs fill their 
pots and tubs with it, which is fried with greafe, and 
preferved in this manner during the whole year for 
their ordinary repafts: The hair is finer and more in 
requeft than the heft wool. Even their excrements 
are ufeful: for fal ammoniac is made of their urine ; 
and their dung, dried in the fun and pulverifed, ferves 
for litter to themfelves, as well as to horfes, with 
which people frequently travel in countries where no 
hay or ftraw can be had. In fine, their dung makes 
excellent fuel, which burns freely, and gives as clear 
and nearly as hot a flame as dry wood, which is of 
great ufe in the deferts, where not a tree is to be 
found, and where, for want of combuftible materials, 
fire is as fcarce as water. 

3. The Glama, Llama, or South-American camel* 
fheep, has an almoft even back, fmall head, fine black 
eyes, and very long neck, bending much, and very- 
protuberant near the junclion with the body : in a tame 
ftate, with imooth ffiort hair ; in a wild ftate, with 
long coarfe hair, white, grey, and ruffet, difpofed in 
fpots; with a black line from the head along the top 
of the back to the tail, and belly white. The fpotted 
may poffibly be the tame, the laft the wild, llamas. 
The tail is ffiort ; the height from four to four feet 
and a half; the length from the neck to the tail, fix 
feet. The carcafe divefted of flein and offals, accord- 
ing to the editor of Mr Byron’s voyrage, weighed aoolb. 
In general, the ftiapc.exa6lly- refembles a camel, only 
it wants the dorfal bunch. It is the camel of Peru 
and Chili; and, before the arrival of the Spaniards, 
was the only bead of burden known to the Indians. 
It is very mild, gentle, and tradlable. Before the in* 
trodudlion of mules, they were ufed by the Indians t<j 
plough the land : at prefent they- ferve to carry bur- 
dens of about loolb. They go with great gravity; 
and, like their Spanifti mafters, nothing can prevail 
upon them to change their pace. They- lie down to 
the burden; and when wearied, no blows can provoke 
them to go on. Teuillee fay-s, they are fo capricious, 
that if ftruck, they inftantly fquat down, and nothing 
but careffes can make them arife. When angry, they 
have no other method of revenging their injuries than 
by fpitting ; and they can ejaculate their faliva to the 
diftance of ten paces: if it falls on the (kin, it raifes 
an itching and a reddifh fpot. Their flefti is eaten, 
and is faid to be as good as mutton. The wool has a 
flrong difagreeable feent. They are very fure-footed; 
therefore ufed to carry the Peruvian ores oVer the rug- 
gedeft hills and narroweft paths of the Andes. They 
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inliabit that raft chain of mountains tlieir whole length 
to the {traits of Magellan ; but except where thefe 
hills approach the fea, as in Patagonia, never appear 
on the coafts. Like the camel, they have powers ot 
abftaining long from drink, fometimes for four or five 
days : like that animal, their food is coarfe and tuning. 

In a wild ftate, they keep in great herds in the 
'eepeft parts of the hills ; and while they higheft and fteepeft parts of the hills ; and while they 

are feeding, one keeps centry on the pinnacle ot kune 
rock : if it perceives the approach of any one, _ it 
neighs ; the herd takes the alarm, and goes off with 
incredible fpeed. They outrun all dogs, fo there is 
no other way of killing them but with the gun. I hey 
are killed for the fake of their flefli and hair ; for the 
Indians weave the laft into cloth. From the form of 
the parts of generation in both fexes, no animal copu- 
lates with fuch difficulty. It is often the labour of a 
dav, antequam afium ipfum venereum ineipiant, et abfolvant. 

4. The Pacos, or keep of Chili, has no bunch on 
the 'back. It is covered with a fine valuable wool, 
which is ’of a rofe red colour on the back of the ani- 
mal, and white on the belly- They are of the fame 
nature with the preceding ; inhabit the fame placts, 
but are more capable of fupporting the rigour of froit 
and fnow : they live in vail herds ; are very timid,, 
and exceffively fwift. The Indians take^ the pacos in 
a itran^e manner : they tie cords with bits of cloth-01 
wool hanging to them," above three or four feet from 
the ground, crofs the narrow paffes of the mountains, 
then drive thofe animals towards them, which are fa 
terrified by the flutter of the rags, as not to dare to 
pafs, but, huddling together, give the hunters arr op- 
portunity to kill with their flings as many as they 
pleafe. The tame ones will carry from 50 to 75 lb. ; 
but are kept principally for the fake of the wool and 
the flefli, which is exceedingly well tailed. 

CAMERA iEonA, a contrivance for blowing the 
fire, for the fufion of ores, without bellows ; by means 
of water falling through a funnel into a clofe veflel, 
which fends from it fo much air or vapour as conti- 
nually blows the fire: If there be the fpace of another 
veflel for it to expatiate in by the way, it there lets 
fall its humidity, which otherwife might hinder the 
work. This contrivance was named camera JEolta by 
Kircher. , 

Camera Luctd'a, a contrivance of Dr Hook tor ma- 
kino- the image of any thing appear on a wall in alight 
room, either by day or night. Oppofite to the place 
or wall where the appearance is to be, make a hole of 
at leaft a foot in diameter, or if there be a high win- 
dow witli a cafement of this dimenfion in it, this will 
do much better without fuch hole or cafement opened. 
At a convenient diftance, to prevent its being per- 
ceived by the company in the room, place the object 
or picture intended to be reprefented, but in an in- 
verted fituation. If the picture be tranfparent, reflect 
the fun’s rays by means of a looking-glafs, fo as that 
they may pafs through it towards the place of icpre- 
fentation ; and to prevent any rays from paffing aiide 
it, let the picture be encompafied with fome board or 
cloth. If the objeft be a ftatue, or a living creature, 
it muft be much enlightened by calling the fun’s rays 
on it, either by refleftion, refraction, or both. Be- 
tween this ohjett and the place of reprefentatibn put 
a broad convex glafs, ground to fuch a convexity as 

6 

<S0 ] CAM 

that it may reprefent the opjeCt dillindliy in fuch 
place. The nearer this is fituated to the object, the 
more will the image be magnified on the wall, and the 
further the lefs ; fuch diverfity depending on the dif- 
ference of the fpheres of the glafles. If the objecl 
cannot be conveniently inverted, there mult be two 
large glafles of proper fpheres, fituated at fuitable dif- 
tances, ealily found by trial, to make the leprefenta- 
tions erebl. This whole apparatus of objedt, glufles, 
&c. with the perfons employed in the management of 
them, are to be placed without the window or hole, 
fo that they may not be perceived by the fpedtaons 
in the room, and the operation itfelf will be eafdj; pei- 
formed. Phil'. Tranf. N° 38. p. 7V\fech . 

Camera Obfcura, or Dark Chamber, in Optics, a ma- 
chine, or apparatus, reprefenting an artificial eye; 
whereon the images of external objefts, received thro’ 
a double convex glafs, are exhibited dillinClly, and in 
their native colours, on a white matter placed within 
the machine, in the focus of the glafs. 

The firil invention of this inllrument is afcribed to, 
Baptilla Porta. See his Magla Naturalis, lib. xvii.. 
cap. 6. fir ft publifhed at Franckfort about the year 
1589 or 1591 5 the firft four books of this work were 
publilhed at Antwerp in 1560. 

The camera obfcura affords very diverting fpeftacles; 
both by exhibiting images perfedllylike their objedls, 
and each clothed in their native colours ; and b} ex- 
preffing, at the fame time, all their motions ; which 
latter no other art can imitate.. By means of this in- 
ftrument, a perfon unacquainted with defigning will, 
be able to delineate objefts with the greatell accuracy 
and juftnefs, and another well verfed in painting will 
find many things herein to perfebl his ait. See the 
conftruClion under Dioptrics. 

CAMERART.A, in botany: A genus of the mono- 
gyifia order, belonging to the pentandria clafs of 
plants ; and in the natural method ranking under the 
30th order, Contorts. There are two horizontal fol- 
licles at the bafe of the feed-cafe. The feeds are in- 
ferted into a proper membrane. Of this there are two 
fpecies ; the latifolia, and the angullifolia. The firlt 
is a native of the ifland of Cuba, and rifes with a 
fhrubby ftalk to the height of 10 or 12 feet, dividing 
into feveral branches, garniflied with roundifh pointed 
leaves placed oppofite. ’ The flowers are produced at 
the end of the branches in loofe chillers, which have 
long tubes enlarging gradually upward, and at the top 
are cut into five fegments, broad at their bafe, but end- 
ing in fharp points ; the flower is of a yellowifh white 
colour. The fecond fort has an irregular flirubby ftalk, 
which rifes about eight feet high, fending out many 
branches which are garniflied with very narrow thin 
leaves placed oppofite at each joint. The flow’ers are 
produced fcatteringly at the end of the branches, 
which are fliaped like thofe of the former fort, but 
fmaller. It is a native of Jamaica. Both thefe plants 
abound with an acrid milky juice like the fpurge. They 
are propagated by feeds, which muft be procured from 
the places of their growth. They may alfo be propa- 
gated by cuttings planted in a hot-bed during the 
fiimmer-months : they muft have a bark-ftove, tor they 
are very tender plants; but in warm weather they 
muft have plenty of air. 

CAMERARIUS (Joachim), one of the moft learn- 
ed 
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ed writers of his time, was born in 1500; at Bamberg, 
a city of Franconia ; and obtained great reputation by 
his writings. He tranflated into Latin Herodotus, 
Demofthenes, Xenophon, Euclid, Homer, Theocritus, 
*Sjphocles, Lucian, Theodoret, Nicephorus, See. _He 
jpublifhed a catalogue of the biihops of the principal 
fees; Greek epiftles; Accounts of his journeys, in La- 
tin verfe ; a Commentary on Plautus ; the Lives of 
Helius Eobanus Heflus, and Philip M Jan£lhon, &c. 
He died in 1574. 

Camerarius (Joachim), fon of the former, and a 
learned phyfician,* was born at Nuremberg in I534- 

After having fmifhed his ttudies in Germany, he went 
into Italy, where he obtained the efteem of the learned. 
At his return he was courted by feveral princes to live 
with them ; but he was too much devoted to books, 
and the ftudy of chemiftry and botany, to comply. He 
wrote an hortus medicus, and feveral other works. He 
died in 1598. 

CAME RATED, among builders, the fame with 
vaulted or arched. 

CAMERET-bay, in the province of Brittany in 
France, forms the harbour of Bred. See Brest. 

CAMERINO, a town of the eccleilaftical date in 
Italy, dtuated in E. Long. 13. 7. N. Lat. 45. 5. 

CAMERLINGO, according to Ducange, dgnified 
formerly the pope’s or emperor’s treafure : at prefent, 
camerlingo is no where ufed but at Rome, where it de- 
notes the cardinal who governs the ecclelxadical date 
and adminiders judice. It is the mod eminent office 
at the court of Rome, becaufe he is at the head of the 
treafury. During a vacation of the papal chair, the 
cardinal cameriingo publifhes edifts, coins money, and 
exerts every other prerogative of a fovereign prince ; 
he has under him a treafurer-general, auditor-general, 
and 12 prelates called clerks of the chamber. 

CAMERON (John), one of the mod famous di- 
vines among the Protedants of France in the 17th 
century, was born at Glafgow in Scotland, where he 
taught the Greek tongue ; and having read lectures 
upon that language for about a year, travelled, and be- 
came profeffor at feveral univerfities, and minider at 
Bourdeaux. He publidied, 1. Theological ledlures ; 
2. Icon 'Johanms Cameronis ; and fome mifcellaneous 
pieces. Pie died in 1625, ag'ed 60. 

CAMERONIANS, a feed or party in Scotland, 
who feparated from the Prefbyterians in 1666, and 
continued to hold their religious affemblies in the 
deids. 

The Cameronians took their denomination from 
Richard Cameron, a famous field-preacher, who, refu- 
fiag to accept the indulgence to tender confidences, 
granted by king Charles II. as fuch an acceptance 
feemed an acknowledgment of the king’s fupremacy, 
and that he had before a right to filence them, made 
a defection from his brethren, and even headed a re- 
bellion, in which he was killed. His followers were 
never entirely reduced till the Revolution, when they 
voluntarily fubmitted to king William. 

The Cameronians adhered rigidly to the form of 
government eftablifhed in 1648. 

Cameronians, or Camercnites, is alfo the denomi- 
nation of a party of Calvinifts in France, who afferted 
that the will.of man is only determined by the prafti- 
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cal judgment of the mind ; that the caufe of mens 
doing good or evil proceeds from the knowledge which 
God infufes into them ; and that God does not move 
the will phyfically, but only morally, in virtue of its 
dependence on the judgment of the mind. They had 
this name from John Cameron, a famous profeffor, firfl 
at Glafgow, where he was born, in 1580, and after- 
wards at Bourdeaux, Sedan, and Saumur ; at which 
lail place he broached his new dodtrine of grace and 
free-will, which was formed by Amyraut, Cappel, Bo- 
chart, Daille, and others of the more learned among 
the reformed minifters, who judged Calvin’s doftrines 
on thefe points too harfh. The Cameronians are a 
fort of mitigated Calvinifts, and approach to the opi- 
nion of the Armenians. They are alfo called Univer- 

falijls, as holding the univerfality of Chriit’s death ; 
and fometimes Amyraldfts. The rigid adherents to 
the fynod of Dort accufed them of Pelagianifm, and 
even of Manicheifm. The controverfy between the 
parties was carried on with a zeal and fubtilty fcarce 
conceivable; yet all the queftion between them was 
only, Whether the will of man is determined by the 
immediate adtion of God upon it, or by the interven- 
tion of a knowledge which God impreffes into tbe 
mind ? The fynod of Dort had defined that God not 
only illuminates the underftanding, but gives motion 
to tire will by making an internal change therein. Ca- 
meron only admitted the illumination, whereby the 
mind is morally moved, and explained the fentiment of 
the fynod of Dort fo as to make the two opinions con- 
fiftent. 

GAMES, a name given to the fmall fiender rods of 
caft-lead, of which the glaziers make their turned lead. 

Their lead being caff into fiender rods of twelve or 
fourteen inches long each, is called the came ; fome- 
times alfo they call each of thefe rods a came, which 
being afterwards drawn through their vice, makes their 
turned lead. 

CAMILLPTS (Marcus Furius) was the firft who 
rendered the family of'Furius illultrious. He triumph- 
ed four times, was five times didtator, and was honour- 
ed with the title of the fecond founder of Rome. In a 
word, he acquired all the glory a man can gain in his 
own country. Lucius Apuleius, one of the tribunes, 
profecuted him to make him give an account of the 
Ipoils taken at Veii. Camilhis anticipated judgment, 
and banifhed himfelf voluntarily. During his Sanifh- 
ment, inftead of rejoicing at the d-evaftation of Rome' 
by the Gauls, he exerted all his wifdom and bravery 
to drive away the enemy; and yet kept with the ut- 
moft ftridlnefs the facred law of Rome, in refufing to 
accept the command which feveral private perfons of- 
fered him. The Romans, who were befieged in the' 
capitol, created him didtator in the year 363; in 
which office lie adted with fo much bravery and con- 
dudl, that he entirely drove the army of the Gauls cut 
of the territories of the commonwealth. He died in. 
the 81 ft year of his age, 365 years before the Chriftian. 
sera. 

CAMILLI and Camilla;, in antiquity, boys and. 
girls of ingenuous birth, who mi mitered in the fi;-? 
crifices of the gods ; and eipecially thofe who attended- 
the jlamen dials, or prieft of Jupiter. The word feercSf 
borrowed from the language of the ancient Hetrurians,, 

where 
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CamiuKa wliere it lignified minifter, and was changed from caf- 

millus. The Tufcans alfo gave the appellation Cam'il- 
lus to Mercury, fn quality of minifter of the gods. 

CAMINHA, a maritime town of Portugal, in the 
province of Entre-Duero-e-Minho, with the title of a 
duchy. It is fituated at the mouth of the river Min- 
ho, in W. Long. 9. 15. N. Lat. 41. 44. 

CAMIS, or Kamis, in the Japanefe Theology, de- 
note deilied fouls of ancient heroes, who are fuppofed 
ftill to intereft themfelves in the welfare of the people 
over whom they anciently commanded. 

The camis anfv/er to the heroes in the ancient Greek 
and Roman theology, and are venerated like the faints 
in the modern Romifti church. 

Befides the heroes or camis beatified by the confent 
of antiquity, the mikaddos, or pontiffs, have deified 
many others, and continue ftill to grant the apotheofis 
to new worthies ; fo that they fwarm with camis : the 
principal one is Ttnfio Dai Sin, the common father of 
japan, to whom are paid devotions and pilgrimages 
extraordinary* 

CAMISADE* in the art of war, an attack by fur* 
prife in the night, or at the break of day, when the 
enemy is fuppofed to be a-bed. The word is faid to 
have taken its rife from an attack of this kind ; where- 
in, as a badge or fignal to know one another by, they 
bore a fhift, in French called chemife, or camife* over 
their arms. 

C AMI SARDS, a name given by the French to 
the Calvinifts of the Cevennes, who formed a league, 
and took up arms in their own defence, in 1688. 

CAMLETINE, a flight fluff, made of hair and 
eoarfe filk, in the manner of camblet. It is now out 
of fafliion. 

GAMMA, and Gobbi, two provinces of the king- 
dom of Loango in Africa. The inhabitants are con- 

# tinually at war with each other. The weapons they 
formerly ufed in their wars were the fhort pike, bows 
and arrows, fword and dagger; but fince the Euro- 
peans have become acquainted with that coaft, they 
have fupplied them with fire-arms. The chief town 
of Gobbi lies about a day’s journeyfrom the fea. Their 
rivers abound with a variety of fifh ; but are infefted 
with fea-horfes, which do great mifchief both by land 
and water. The principal commerce with the natives 
is in logwood, elephants teeth, and tails, the hair of 
which is highly valued, and ufed for feveral curious 
purpofes. 

CAMMIN, a maritime town of Germany, in Bran- 
denburg Pomerania, fituated in E. Long. 15°. N. Lat. 
54°. 

CAMOENS (Louis de), a famous Portuguefe poet, 
the honour of whofe birth is claimed by different cities. 
But according to N. Antonio, and Manuel Correa, his 
intimate friend, this event happened at Lifbon in 1517. 
His family was of confiderable note, and originally 
Spanifh. In 1370, Vafco Perez de Caamans, difguft- 
ed at the court of Caftile, fled to that of Lifbon, where 
king Ferdinand immediately admitted him into his 
council, and gave him the lordfhips of Sardoal, Pun- 
nete, Marano, Amendo, and other confiderable lands; 
a certain proof of the eminence of his rank and abili- 
ties. In the war for the fucceflion, which broke out 
on the death of Ferdinand, Carnoens fided with the 
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king of Caftilc, and was killed in the battle of Alja- 
barota. But though John I. the vidor, feized a great 
part of his eftate, his widow, the daughter of Gonfalo 
Tereyro, grand mafter of the order of Chrift, and ge- 
neral of the Portuguefe army, was not reduced beneath 
her rank. She had three fons who took the name oi 
Camoens. The family of the eldeft intermarried with 
the firft nobility of Portugal; and even, according to 
Caftera, with the blood royal. But the family of the 
fecond brother, whofe fortune was flender, had the fu* 
perior honour to produce the author of the Lufiad. 

Early in his life the misfortunes of the poet began. 
In his infancy, Simon Vax de Camoens, his father, 
commander of a veffel, was ftiipwrecked at Goa, where, 
with his life, the greateft part of his fortune was loft* 
His mother, however, Anne de Macedo of Santarene, 
provided for the education of her fon Louis at the uni- 
verfity of Coimbra. What he acquired there, his 
works difcover ; an intimacy with the daffies, equal to 
that of a Scaliger, but directed by the tafte of a Mil- 
ton or a Pope. 

When he left the univerfity, he appeared at court* 
He was handfome ; had fpeaking eyes, it is faid ; and 
the fineft complexion. Certain it is, however, he was 
a polifhed fcholar, which, added to the natural ardour 
and gay vivacity of his difpofition, rendered him an 
accomplifhed gentleman. Courts are the feenes of in* 
trigue ; and intrigue was faftiionable at Lifbon. But 
the particulars of the amours of Camoens reft unknown. 
This only appears : he had afpired above his rank, for 
he w-as banifhed from the court; and in feveral of his 
fonnets he aferibes this misfortune to love. 

He now retired to his mother’s friends at Santarene. 
Here he renewed his ftudies, and began his poem on 
the difeovery of India. John III. at this time prepared 
an armament againft Africa. Camoens, tired of his in- 
adlive obfeure life, went to Ceuta in this expedition, 
and greatly diftinguifhed his valour in feveral rencoun- 
ters. In a naval engagement with the Moors in the 
ftraits of Gibraltar, in the conflid of boarding, he was 
among the foremoft, and loft his right eye. Yet nei- 
ther hurry of aftual fervice nor the diffipation of the 
camp could ftifle his genius. He continued his Lufi- 
adas, and feveral of his moft beautiful fonnets were 
written in Africa, while, as he exprefled it, 

One hand the pen, and one the fword, employ’d. 
The fame of his valour had now reached the qourt, 

and he obtained permiffion to return to Lifbon. But, 
while he folicited an eftablifhment which he had merit- 
ed in the ranks of battle, the malignity of evil tongues, 
as he calls it in one of his letters, was injurioufly pour- 
ed upon him. Though the bloom of his early youth 
was effaced by feveral years refidence under the fcorch- 
ing heavens of Africa, and though altered by the lofs 
of an eye, his prefence gave uneafinefs to the gentle- 
men of fome families of the firft rank where he had 
formerly vifited. Jealoufy is the charaderiftic of the 
Spanifh and Portuguefe ; its refentment knows no 
bounds, and Camoens now found it prudent to banifh 
himfelf from his native country. Accordingly, in 
1553, he failed for India, with a refolution never to 
return. As'the fhip left the Tagus, he exclaimed, in 
the words of the fepulchral monument of Scipio Afri- 
canus, Ingrata patria, non pojjidcbis ojj'a mea ! “ Ungrate- 

ful 
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(j-n^cnr. ful country, thou /halt not pofTefs my bones !” But he 

U -y—^ knew not what evils in the Ealt would awake the re- 
membrance of his native fields. 

When Camoens arrived in India, an expedition 
was ready to fail to revenge the king of Cochin on 
the king of Pimenta. Without any reft on flrore after 
his long voyage, he joined this armament, and in 
the conqueft of the Alagada ifiands difplayed his ufual 
bravery. 

In the year following, he attended Manuel de Vaf- 
concello in an expedition to the Red Sea. Here, fays 
Faria, as Camoens had no ufe for his fword, he em- 
ployed his pen. Nor was his activity confined in the 
fleet or camp. He vifited Mount Felex and the adja- 
cent inhofpitable regions of Africa, which he fo ftrongly 
pictures in the Lufiad, and in one of his little pieces 
where he laments the abfence of his miftrefs. 

When he returned to Goa, he enjbyed a tranquillity 
which enabled him to beftow his attention on his Epic 
Poem. But this ferenity was interrupted, perhaps by 
bis own imprudence. He wrote fome fatires which gave 
offence ; and, by order of the viceroy Francifco Barreto, 
he was banifhed to China. 

The accomplifhments and manners of Camoens foon 
found him friends, though under the difgraee ofbaniih- 
ment. He was appointed commiffary of the defundl in 
the ifland of Macao, a Portuguefe fettlement in the bay 
of Canton. Here he continued his Lufiad ; and here 
alfo, after five years refidence, he acquired a fortune, 
though fmall, yet equal to his wifires. Don Conftantine 
de Braganza was now viceroy of India ; and Camoens, 
defirous to return to Goa, refigned his charge. In a 
Ihip, freighted by himfelf, he fet fail; but was fiiip- 
wrecked in the gulph near the mouth of the river Me- 
llon on the coaft of China. All he had acquired was 
loft in the waves: his poems, which he held in one 
hand, while he fwimmed with the other, were all he 
found himfelf poffeffed of when he ftood friendlefs on 
the unknown ftiore. But the natives gave him a moft 
humane reception this heEas immortalifed in the pro- 
phetic fong in the tenth Lufiad ; and in the feventh, he 
tells us, that here he loft the wealth which fatisfied his 
wifhes. 

Agora da efpiranha ja adquirlda, t5V. 
Now bleu with all the wealth fond hope could crave,. 
Soon I beheld that wealth beneath the wave 
®or ever loft;  
■My life, like Judah’s heaven-doom’d king of yore. 
By miracle prolong’d  

Gn the banks of the Mehon, he wrote his beautiful 
paraphrafe of the pfalm, where the Jews, in the fineft 
ftrain of poetry, are reprefented as hanging their harps 
on the willows by the rivers of Babylon, and weeping 
their exile from their native country. Here Camoens 
continued fome time, till an opportunity offered to carry 
him to Goa. When he arrived at that city, Don Con- 
ftantine de Braganza, the viceroy, whofe chara&eriftic 
was politenefs, admitted him into intimate friendftup, 
and Camoens was happy till count Redondo affumed 
the government. Thole who had formerly procured 

■the banilhment of the fatirift, were filent while Con- 
ttantine was in power ; but now they exerted all their 
arts again ft him. Redondo, when he entered on office,, 
pretended to be the friend of Camoens ; yet, with all 
that unfeeling indifferQnee with which he made his moft 

horrible witticifm on the Zamorim, he fuffered the in- Camoens. 
nocent man to be thrown into the common prifon, J "" 
After all the delay of bringing witneffes, Camoens, in 
a public trial, fully refuted every accufation of his con- 
duft while commiffary at Macao, and his enemies were 
loaded with ignominy and reproach. But Camoens had 
fome creditors; and thefe detained him in prifon a con- 
fiderable time, till the gentlemen of Goa began to be 
alhamed that a man of his lingular merit fhould expe- 
rience fuch treatment among them. He was fet at li- 
berty ; and again he affumed the proftfficn of arms, 
and received the allowance of a gentleman volunteer, a 
chara&er at this time common in Portuguefe India. 
Soon after, Pedro Barreto, appointed governor of the 
fort at Sofala, by high promifes, allured the poet to 
attend him thither. The governor of a diftant fort, in 
a barbarous country, fhares in fome meafure the fate of 
an exile. Yet, though the only motive of Barreto was, 
in this unpleafant fituation, to retain the converfation 
of Camoens at his table, it was his leaft care to render 
the life of his gueft agreeable. Chagrined with his 
treatment, and a confiderable time having elapfed in 
vain dependence upon Barreto, Camoens refolved to re- 
turn to his native country. A Ihip, on the homeward 
voyage, at this time touched at Sofala, and feveral gen- 
tlemen who were on board were defirous that Camoens 
fiiould accompany them. But this the governor unge-- 
neroufly endeavoured to prevent, and charged him with 
a debt for board. Anthony de Cabra, however, and 
He&or de Sylveyra, paid the demand; and Camoens, 
fays Faria, and the honour of Barreto, were fold to- 
gether. 

After an abfence of 16 years, Camoens, in 1569, re- 
turned to Lifdon, unhappy even in his arrival, for the 
peftilence then raged in that city, and prevented his 
publication for three years. Atlaft, in 1572., he printed 
his Lufiad, which, in the opening of the firft book, in 
a moft elegant turn of compliment, he addreffed to his 
prince, king Sebaftian, then in his 18th year. The 
king, fays the French tranflator, was fo pleafed with 
his merit, that he gave the author a penfion of 4000 
reals, on condition that he Ihould refide at court. But 
this falary, fays the fame writer, was withdrawn by car 
dinal Henry, who fucceeded to the crown of Portugal, 
loft by Sebaftian at the battle of Alcazar. 

Though the great patron of one fpecres of literature,, 
a fpecies the reverfe of that of Camoens, certain it is, 
that the author of the Lufiad was utterly negle&ed by 
Henry, under whofe inglorious reign he died in all the 
mifery of poverty. By fome, it is faid, he died in an 
alms-houfe. It appears, however, that he had not even 
the certainty of fubfiftence which thefe houfes provide. 
Fie had a black fervant, who had grown old with him, 
and who had long experienced his mafter’s humanity. 
This grateful Indian, a native of Java, who, according 
to fome writers, faved his mafter’s life in the unhappy 
fhipwreck where he loft his effetfts, begged in the ftreets 
of Lifbon for the only man in Portugal on whom God 
had beftowed thofe talents which have a tendency to 
ereift the fpirit of a downward age. To the eye of a 
careful obferver, the.fate of Camoens throws great light 
on that of his country, and will appear ftndfly connec- 
ted with it. The fame ignorance, the fame degenerated 
fpirit, which fuffered Camoens to depend on his (hare 
of the alms begged in the ftreets by hi? old hoary fer. 

^ van!,. 
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Camorn’K vant, the fame fpirit which caufed this, funk the king- 

1 

■Camp, dom of Portugal into the mod; abjt£l vaiTalage ever ex- 
perienced by a conquered nation. While the grandees 
of Portugal were blind to the rum which impended 
over them, Camoens beheld it with a pungency of 
grief which haitened his exit. In one of his letters 
he has thefe remarkable words : Em fim accaberey a 
vtday e verram todcs que fiy efeicoada a viinho patria, 
i$c. “ I am ending the courle of my life, tue world 
will witnefs how I have loved my country. I have- 
returned, not only to die in her bofom, but to die with 
hCr ” . • • . V , • /r.j 

In this unhappy fituation, in I579> in kts o2d year, 
the year after the fatal defeat of Don Sebaftian, died 
Louis de Camoens, the greateft literary genius ever 
produced by Portugal; in martial courage and fpirit of 
honour, nothing inferior to her greateft heroes. And 
in a manner fuitable to the poveity in which he died, 
was he buried. 

CAMOMILE, in botany. See Anthemis. 
CAMP, the ground on which an army pitch their 

tents. It is marked out by the quarter-mafter general, 
who appoints every regiment their ground. 

The chief advantages to be minded in chufing a camp 
for an army, are, to have it near the water, in a coun- 
try of forage, where the foldiers may lind wood for 
dreffing their victuals ; that it have a free communica- 
tion with garrifons, and with a country from whence 
it may be fupphed with provilions ; and, if poifible, 
that it be fnuated on a riftng ground, in a dry gravelly 
foil. Befides, the advantages of the ground ought to 
be confidered, as marfhes, woods, rivers, and inclofures; 
and if the camp be near the enemy, with no river or 
marlh to cover it, the army ought to be intrenched. 
An army always encamps fronting the enemy; and ge- 
nerally in two lines, running parallel about 500 yards 
diftance ; the horfe and dragoons, on the wings, and 
the foot, in the centre : fometimes a body of t\vo, three, 
or four brigades is encamped behind the two lines, and 
is called the body of referve. The artillery and bread- 
waggons are generally encamped in the rear of the two 
lines. A battalion of foot is allowed 80 or 100 paces 
for its camp ; and 30 or 40 for an interval betwixt one 
battalion and another. A fquadron of horfe is allowed 
30 for its camp, and 30 for an interval, and more if 
the ground will allow it. 

Where the grounds are equally dry, thofe camps are 
always the moft healthful that are pitched on the banks 
of large rivers ; becaufe, in the hot feafon, fituations 
of this kind have a ftream of frefti air from the water, 
i'erving to carry off the moift and plitrid exhalations. 
On the other hand, next to marihes, the worft encamp- 
ments are on low grounds clofe befet with tiees; for 
then the air is not only moift and hurtful in itfelf, but 
by ftagnating becomes more fufceptible of corruption. 
However, let the fituation of camps be e''er fo good, 
thev are frequently rendered infeftious by the putrid ef- 
fluvia of rotten ftraw, and the privies of the army; more 
efpecially if the bloody flux prevails, in which cafe the 
beft method of preventing a general infe&ion, is to leave 
the ground with the privies, foul ftraw, and otiier filth 
of the camp, behind. This rnuil be frequently done, if 
confident with the military operations : but when thele 
render it improper to change the ground often, the pri- 
vies (hould be madc.deener than ufual, and once a-day 
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a thick layer of earth thrown into them till the pits are Camp, 
near full; and then they are to be well covered, and 
fupplied by others. It may alfo be a proper caution 
to order the pits to be made either in the front or the 
rear, as the then ftationary winds may beft carry off 
their effluvia from the camp. Moreover, it will be ne- 
ctffary to change the ftravv frequently, as being not 
only apt to rot, but to retain the infectious fleams of 
the lick. But iffrelh ftravv cannot be procured, more 
caie muft be taken in airing the tents, as well as the 
old ftraw. 

The difpofition of the Hebrew encampment was at 
frft laid out by God himfelf. Their camp was of a 
quadrangular form, forrounded with an iirclofure of the 
height of 10 hands-breadth. It made a fquare of 12 
miles in compafs about the tabernacle ; and within tnis 
was another, called the Levites camp. 

The Greeks had alfo their camps, fortified with gates 
and ditches. The Lacedemonians made their camp of 
a round figure, looking upon that as the moft perfeCb 
and defenfible of any form: we are not, however, to 
imagine, that they thought this form fo effential to a 
camp, as never to be dilpenfed with when the eircum- 
ftances of the place require it. Of the reft of the Gre- 
cian camps, it may be obferved, that the moft valiant 
of the foldiers were placed at the extremities, the 
reft in the middle. Thus we learn from Homer, that 
Achilles and Ajax were polled at the ends of the camp 
before Troy, as bulwarks on each fide of the reft of the 
princes. 

The figure of the Roman camp was a iquare divided 
into two principal parts: in the upper parts were the 
general’s pavilion, or praetorium, and the tent of the 
chief officers; in the lower, thofe of inferior degree 
were placed. On one fide of the praeturium Hood the 
quaeftonum, or apartment of the treafurer of the army, 
and near this the forum, both for a market-place 
and the affembling of councils. On the other fide of 
the prtetorium were lodged the legati; and below it 
the tribunes had their quarters, oppofite to their re- 
fpedive legions. Alide of the tribunes were the pras- 
fe&i of the foreign troops, over againft their refpedive 
wings; and behind thefe were the lodgments of the 
evocati, then thofe of the extraordinarii and abledi 
equites, which concluded the higher part of the camp. 
Between the two partitions was a fpot of ground called 
prbicipia, for the altars and images of the gods, and 
probably alfo for the chief enligns. d he middle of the 
lower partition was affigned to the Roman horfe ; next 
to them were quartered the triaiil; then the principes, 
and clofe by them the haftati; afterwards the foreign 
horfe, and laftlyr the foreign toot. They fortified 
their camp with a ditch and parapet, which they term- 
ed fcjfa and vallum; in the latter fome diftinguifh two 
parts, viz. the ctfgcr or earth, and the fades or wooden 
llakes driven in to feeure it. The camps were fome- 
times furrounded by walls made of hewn {tone ; and 
the tents themfelves formed of the fame matter. 

In the front of the Tuikifh camp are quartered the 
janizaries and other foot, vvhofe tents encompafs their 
aga : in the rear are the quartets of the fpahis and 
other horfemen. The body of the camp is poffeffed by 
the {lately tents or pavilions of the vizer or general, 
rais effendi or chancellor, kahija or fteward, the teller- 
dar bafhavv or lord treafurer, and kapiflar kaluafee or 

mailer 



- 

CAM [05] C A M 
I I’amp mafler of the ceremonies. In the middle of thefc tents 

II . is a fpacious field, wherein are ere&ed a building for < mpaign. t^e djvanj an^ a hafna or treafury. When the ground 

, is marked out for a camp, all wait for the pitching of 
the tent lailac, the place where the courts of juftice 
are held; it being the difpofition of this that is to re- 
gulate all the reft. 

The Arabs ftill live in camps, as the ancient Scenites 
did. The camp of the Afiyne Emir, or king of the 
country about Tadmor, is deferibed by a traveller who 
viewed it, as fpread over a very large plain, and pof- 
fefiing fo vaft a fpace, that though he had the ad- 
vantage of a rifing ground, he could not fee the 
utmoft extent of it. His own tent was near the mid- 
dle ; fcarce diftinguifhable from the reft, except that 
it was bigger, being made, like the others, of a iort of 
hair-cloth. 

Camp, is alfo ufed by the Siamefe, and fome other 
nations in the Eaft Indies, as the name of the quarters 
which they aflign to foreigners who come to trade with 
them. In thefe camps, every nation forms, as it were, 
a particular town, where they carry on all their trade, 
not only keeping all their warehoufes and (hops there, 
but alfo live in thefe camps with their whole families. 
The Europeans, however, are fo far indulged, that at 
Siam, and almoft every where elfe, they may live either 
in the cities or fuburbs, as they fhall judge moil con- 
venient, 

Cjmi? fight, or Kjmt fight, in law waiters, denotes 
the trial of a eaufe by duel, or a legal combat of two 
champions in the field, for dec.fion of fome contro- 
verfy. 

In the trial by camp fight, the accufer was, wu'th 
the peril of his own body, to prove the accufed guilty; 
and by offering him his glove, to challenge him to 
this trial, which the other muft either accept of, or ac- 
knowledge himfelf guilty of the crime whereof he was 
accnfed. 

If it were a crime deferving death, the camp fight 
was for life and death : if the offence deferved only 
imprifonment, the camp fight was accomplifhed when 
one combatant had fubdued the other, fo as either to 
make him yield or take him prifoner. The accufed 
had liberty to choofe another to fight in his ftead, but 

_ the accufer was obliged to perform it in his own per- 
fon, and with equality of weapons. No women were 
permitted to be fpeftators, nor men under the age of 
thirteen. The pricll and the people who looked on, 
were engaged filently in prayer, that the victory might 
fall to him who had right. None might cry, fhriek, 
or give the leaft fign ; which in fome places was exe- 
cuted with fo much ftriftnefs, that the executioner flood 
ready with an axe to cut off the right hand or foot of 
the party that fhould offend herein. 

He that, being wounded, yielded himfelf, was at the 
other’s mercy either to be killed or fuffered to live. But 
if life were granted him, he was declared infamous by 
the judge, and difabled from ever bearing arms, or ri- 
ding on horfeback. 

CAMPAGNA. See Campania. 
CAMPAIGN, in the art of war, denotes the fpace 

■of time that an army keeps the field, or is encamped.— 
The beginning of every campaign is coniiderably more 
unhealthy than if the men were to remain in quarters. 
After the firft fortnight or three weeks encampment, 

Vot. IV. Part. I. 

that time in the hofpitals, and the weather daily grow- „ I . . fri, • , , . n - , ^ , Lampama, ing warmer. I his healthy Itate continues throughout v  
the fummer, unlefs the men get wet clothes or wet 
beds ; in which cafe, a greater or lefs degree of the dy- 
fentery will appear in proportion to the preceding 
heats. But the moft fickly part of the campaign begins 
about the middle or end of Auguft, whilil the days are 
ftill hot, but the nights cool and damp, with fogs and 
dews; then, and not fooner, the dyfentery prevails ; 
and though its violence is over by the beginning of 
Oftober, yet the remitting fever gaining ground, con- 
tinues throughout the reft of the campaign, and never 
entirely ceafes, even in winter-quarters, till the frofts 
begin. At the beginning of a campaign the licknefs is 
fo uniform, that the number may be neatly predicted ; 
but for the reft of the feafon, as the difeafes are then 
of a contagious nature, and depend fo much upon the 
heats of fummer, it is impofiible to forefee how many 
may fall fick from the beginning to the end of autumn. 
It is alfo obferved, that the laft fortnight of a cam- 
paign, if protradled till the beginning of a campaiijn, 
is attended with more ficknefs than the firft two months 
encampment: fo that it is better to take the field 7L 
fortnight fooner, in order to return into winter-quar- 
ters fo much the earlier. As to winter expeditions, 
though fevere in appearance, they are attended with 
little ficknefs, if the men have ftvong fhoes, quarters, 
fuel, and provifions. Long marches in fummer are 
not without danger, unlefs made in the night, or fo 
early in the morning as to be over before the heat of 
the day. 

CAMPANACEiE, in botany, an order ofplantsin' Sit Be-^ 
the Fragment a methodi Jiaturalis of Linnaeus, in which4^^’ 
are the following genera, viz. convolvulus, ipomaea, 
polemonium, campanula, roella, viola, &c. * 

CAMPANELLA (Thomas,) a famous Italian 
philofopher, born at Stilo in Calabria, in 156P. 
He diftinguifhed himfelf by his early proficiency ia 
learning 5 for at the age of 13 he was a perfect mailer 
of the ancient orators and poets. His peculiar inclina- 
tion was to philofophy, to which he at laft confined 
his whole time and iludy. In order to arrive at truth, 
he Ihcok off the yoke of authority; by which means 
the novelty of fome of his opinions expofrd him to 
many inconveniences ; for at Naples he was thrown 
into prifon, in which he remained 27 years, and du- 
ring this confinement wrote his famous work entitled 
Atheifnms trhirnphatus. Being at length fet at liberty, 
he went to Paris, where he was gracioufiy'received by 
Louis XIII. and cardinal Richelieu ; the latter pro- 
cured him a penfion of 2COO livres, and often confulted 
him on the affairs of Italy. Campanella paffed the re- 
mainder of his days in a monaftery of Dominicans at 
Paris, and died in 1639- 

CAMPANI (Matthew) of Spolctto, curate at 
Rome, wrote a curious treatife on the art of cutting 
glaffes for fpe&acles, and made feveral improvements 
in optics, affifted by his brother and pupil Jofeph. He 
died after 1678. 

CAMPANIA,a town of Italy, in the kingdom of 
Naples, and in the farther principato, with a bilhop’s 
fee. E. Long. 15. 30. N. Lat. 4c. 40. 

Campania or Campagna di Roma, anciently La- 
tium, a province of Italy, bounded on the weft by the 

I * Tiber _ 
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Campania. Tiber and the fea, on the fouth-weft by the fea, on the Clement VIII. to 32,000. 

1 fouth by Terra di Lavoro, on the eaft by Abruzzo, 
and on the north by Sabina. Though the foil is good, 
it produces little or nothing, on account of the heavy 
duties on corn ; and though the waters are good, the 
air is unwholefome. It is fubjedl to the Pope, and is 
about 60 miles in length on the Mediterranean fea. _ 

It hath been generally thought that the air of tins 
country hath fomething in it peculiarly noxious du- 
ring the fummer-time; but Mr Condamine is of opinion 
that it is not more unhealthy than any other marfhy 
country. His account follows. “ It was after the in- 
vafion of the Goths in the fifth and fixth centuries that 
this corruption of the air began to manifeft itfelf. The 
bed of the Tiber being covered by the accumulated 
ruins of the edifices of ancient Rome, could not but 
raife itfelf confiderably. But what permits us not to 
doubt of this faft is, that the ancient and well-preferved 
pavement of the Pantheon and its portico is overflowed 
every winter; that the water even rifes there fometimes 
to the height of eight or ten feet ; and that it is not 
pofiible to fuppofe that the ancient Romans Ihould 
have built a temple in a place fo low as to be covered 
with the waters of the Tiber on the leaft inundation. 
It is evident, then, that the level of the bed of this river 
is raifed feveral feet ; which could not have happened 
without forming there a kind of dikes or bars. 1 he 
choaking up of its canal necefiarily occafioned the over- 
flow and reflux of its waters in fuch places as till then 
had not been fubjeft to inundations : to thefe over- 
flowings of the Tiber were added all the waters that 
Heaped cut of the ancient acquedu&s, the ruins of which 
are Sill to be feen, and which were entirely broken and 
deflroyed by Totila. What need, therefore, of any 
thing more to mfeft the air, in a hot climate, than the 
exhalations of fuch a mafs of ftagnating waters, depri- 
ved of any difeharge, and become the receptacle of. a 
thoufand impurities, as well as the grave of feveral mil- 
lions both of men and animals? The evil could not but 
increafe from the fame caufes while Rome was expofed 
to the incurfions and devaftions of the Lombards, the 
Normans, and the Saracens, which lafted for feveral 
centuries. rI he air was become fo mfedtious there at 
the beginning of the 13th century, that Pope Inno- 
cent III. wrote, that few people at Rome arrived to 
the age of forty years, and that nothing was more 
uncommon there than to fee a perfon of fixty. A very 
fliort time after, the popes transferred the feat of their 
refidence to Avignon : during the feventy-two years 
they remained there, Rome became a defert; the mo- 
nafteries in it were converted into llables; and Gre- 
gory XI. on his return to Rome, in 1376* hardly 
counted there 30,000 inhabitants. At his death began 
the troubles of the great fchifm in the weft, which con- 
tinued for upwards of 50 years. Martin V. in whom 
tins fchifm ended in the year 1429, and his firft fuccef- 
fors, were able to make but feeble efforts againft fo in- 
veterate an evil. It was not till the beginning of the 
16th century that Leo X. under whom Rome began to 
refume her wonted fplendor, gave himfelf fome trouble 
about re-eftablifliing the falubrity of the air: but the 
city, being fliortly after befieged twice fucceflively by 
the emperor Charles V. faw itfelf plunged again into 
all its old calamities; and from 85,000 inhabitants, 
which it. contained under Leo X. it.was reduced, under 
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time of Pius V. and Sextus V. at the end of the 16th 
century, that the popes have conftantly employed the Campanuj3( 
neceffary methods for purifying the air of Rome and _— 
its environs, by procuring proper difeharges for the 
waters, drying up the humid and marftiy grounds, and 
covering the banks or the l iber and otiiei places lepu- 
ted uninhabitable with fupeib edifices. Since that time 
a perfon may dwell at Rome, and go in or out of it at 
all feafons of the year. At the beginning, however, of 
the prefent century, they were ftill afraid to lie out of 
the city in fummer, when they had refided there; as 
they were alfo to return to it, when once they had 
quitted it. They never ventured to fleep at Rome, even 
in broad day, in any other houfe than their own. 
They are greatly relaxed at prefent from thefe ancient 
fcruples : I have feen cardinals, in the months of July 
and Auguft, go from Rome to lie at Frafcati, i ivoli, 
Albano, &c. and return the next or the following days, 
to the city, without any detriment to their health : I 
have myfelf tried all thefe experiments, without fuffer- 
ing the leaft inconvenience from them : we have even 
feen, in the laft war in Italy, two armies encamped 
under the walls of Rome at the time when the heats 
were moft violent. Yet, notwithftanding all this, the 
greater part of the country people dare not ftill ven- 
ture to lie during that feafon of the year, nor even as 
much as fleep in a carriage, in any part of the terri- 
tory comprehended under the name of the Campagna of 
Rome.” 

CAMPANIFORM, or Campanulated, an appel- 
lation given to flowerg refembling a bell. 

CAMPANINI, a name given to an Italian marble 
dug out of the mountains of Carrara, becaufe, when it 
is worked, it founds like a bell. 

CAMPANULA, or bell-flower; A genus of 
the monogynia order, belonging to the peutandria 
clafs of plants ; and in the natural method ranking' 
under the 29th order, Campanacee. The corolla is 
campanulated, with its fundus clofed up by the valves 
that fupport the ftamina; the ftigma is trifid ; the cap- 
fule inferior, or below the receptacle of the flower,- 
opening and emitting the feeds by lateral pores. 

Species. Of this genus there are no fewer than 41 
fpecies enumerated by botanical waiters ; but the fol- 
lowing are the moft worthy of attention. 1. The pyra- 
midalis hath thick tuberous roots filled with a milky 
juice ; it fends out ftrong, fmooth, upright ftalks, 
which rife to the height of four feet, garniftied with- 
fmooth oblong leaves a little indented at the edges.. 
The flowers are produced from the fide of the ftalks, 
and are regularly fet on for more than half their length, 
forming a fort of pyramid ; thefe are large, open, and' 
fhaped like a bell. The moft common colour of the^ 
flowers is blue, though fome are white, but the former 
are moft efteemed. 2. The decurrens, or peach-leaved’ 
bell-flow’er, is a native of the northern parts of Europe:, 
of this there are fome with white, and fome with blue 
flowers, and fome with double flowers of both colours*; 
Thefe laft have of late been propagated in fuch abun- 
dance as to have almoft banifhed from the gardens 
thofe with Angle flowers. 3. The medium, commonly 
called Canterbury lell-Jlozver^ is a biennial plant, which 
perifhes foon after it has ripened its feeds. It growra 
naturally in the woods of Italy and Auftria ; but ij 
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mipanuncultivated in the Britlih gardens for the beauty of its 
—y——' flowers, which are blue, purple, white, and ftriped, with 

double flowers of all the colours. This fpecies hath ob- 
long, rough, hairy, leaves, ferrated on their edges : 

. from the centre of thefe rifes a ftiff, hairy, furrowed 
flalk, about two feet high, fending out feveval lateral 
branches, garnifhed with long, narrow, hairy leaves 
fawed on their edges. From the fetting on of thefe 
leaves proceed the footftalks of the flower; thofe which 
are on the lower part of the ftalk and branches dimi- 
nilhing gradually in their length upward, and thereby 
forming a fort of pyramid. The flowers of this kind 
are very large, fo make a fine appearance. The feeds 
ripen in September, and the plants decay foon after. 
4. The trachelium, with nettle leaves, hath a peren- 
nial root, which fends up feveral ftiff hairy ftalks ha- 
ving two ribs or angles. Thefe put out a few fhort 
fide-branches, garnifhed with oblong hairy leaves deep- 
ly fawed on their edges. Toward the upper part of 
the ftalks, the flowers come out alternately upon 
fhort trifid foot-ftalks having hairy empalements. 
The colours of the flowers are a deep and a pale blue 
and white, with double flowers of the fame; the double- 
flowered kind only merit a place in gardens. 5. The 
latifolia, or greateft bell-flower, hath a perennial root, 
compofed of many flefhy fibres that abound with a 
milky juice. From thefe arife feveral ftrong, round 
fingle ftalks, which never put out branches, but are 
garnifhed with oval fpear-fhaped leaves flightly indent- 
ed on their edges. Towards the upper part of the ftalk 
the flowers come out fingly upon fhort foot-ftalks; 
their colours are blue, purple, and white. 6. The 
rapunculus, or rampion, hath roundifh flefhy roots, 
which are eatable, and much cultivated in France for 
fallads ; fome years paft it was cultivated in the Eng- 
hfh gardens for the fi*me purpofe, but is now general- 
ly negle&ed. It is a native of Britain ; but the roots 
of the wild fort never grow to half the lize of thofe 
which are cultivated. 7. The fpeculum, with yellow 
eye-bright leaves, is an annual plant with {lender ftalks 
riling a foot high, branching out on every fide, and 
garnifhed with oblong leaves a little curled on their 
edges ; from the wings of the leaves come out the 
flowers fitting clofe to the ftalks, which are of a beau- 
tiful purple inclining to a violet colour. In the even- 
ing, they contraft and fold into a pentagonal figure ; 
from whence it is by fome called viola pentagonia, or 

jive-cornered violet. 8. The hybrida, or common Venus 
looking-glafs. This feldom rifes more than fix inches 
high, with a ftalk branching from the bottom upward, 
and garnilhed with oval leaves fitting clofe to the 
ftalks, from the bafe of which the branches are pro- 
duced, which are terminated by flowers very like the 
former fort. This was formerly cultivated in the gar- 
dens: but fince the former kind hath been introduced, 
k hath almoft fupplanted this; for the other is a much 
taller plant, and the flowers larger, though of a lefs 
beautiful colour. '9. The canarienfis, with an orach 
leaf and tuberous root, is a native of the Canary iflands. 
It hath a thick flefhy root of an irregular form; fome- 
times running-downward like a parfnip, at other times 
dividing into feveral knobs near the top ; and when 
any part of the root is broken, there iffues out a milky 
juice at the wound. From the head or crown of the 
root arife one, two, three, or more ftalks, in propor- 
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tion to the fize of the root; but that in the centre isCavipannla, 
generally larger, and rifes higher, than the others. v * 
Thefe ftalks are very tender, round, and of a pale 
green; their joints are far diftant from each other; and 
when the roots are ftrong, the ftalks will rife to ten 
feet high, fending out feveral lateral branches. At 
each joint they are garnifhed with two, three, or four 
fpear-flraped leaves, with a (harp pointed beard on each 
fide. They are of a fea-green ; and, when they firlt 
come out, are covered flightly with an afir-coloured 
pounce. From the joints of the ftalk the flowers are 
produced, which are of the perfedl bell-fhape, and 
hang downward ; they are of a flame-colour, marked 
with ftripes of a brownifti red : the flower is divided 
into five parts ; at the bottom of each is feated a nec- 
tarium, covered with a white tranfparent {kin, much 
refembling thofe of thevcrowm imperial, but fmaller. 
The flowers begin to open in the beginning of 0£fo* 
ber, and there is often a fucceflion of them till March. 
The ftalks decay to the root in June, and new ones 
fpring up in Auguft. 

Culture, &c. The firft fort is cultivated to adorn 
halls, and to place before chimnies in the fummer when 
it is in flower, for which purpofe there is no plant more . 
proper; for when the roots are ftrong, they will fend 
out four or five ftalks which will rife as many feet 
high, and are adorned with flowers a great part of their 
length. When the flowers begin to open, the pots are 
removed into the rooms, where, being {haded from the 
fun and rain, the flowers will continue long in beauty ; 
and if the pots are every night removed into a more 
airy fituation, but not expofed to heavy rains, the 
flowers will be fairer, and continue much longer in 
beauty. Thofe plants which are thus treated, are fel- 
dom fit for the purpofe the following feafon; therefore 
a fupply of young ones muft be annually raifed. The 
plant may be propagated either by dividing the roots 
or by feeds, but the latter produce the moft vigorous 
and belt flowering plants. The feeds muft be fown in 
autumn in boxes or pots filled with light undunged 
earth, and placed in the open air till the froft or hard 
rains come on : then they muft be placed under a hot- 
bed frame, where they may be flieltered from both ; 
but in mild weather the glaffes fliould be drawn off 
every day, that they may enjoy the free air: with this 
management the plants will come up early in the fpring, 
and then they muft be removed out of the frame, pla- 
cing them firft in a warm fituation ; but, when the 
feafon becomes warm, they Ihould be fo placed as to 
have the morning fun only. In September the leaves 
of the plants will begin to decay, at which time they 
fhould be tranfplanted; therefore there muft be one or 
two beds prepared, in proportion to the number of 
plants. Thefe beds muft be in a warm fituation, and 
the earth light, fandy, and without any mixture of 
dung. The plants muft then be taken out of the 
pots or cafes very carefully, fo as not to bruife their 
roots; for they are very tender, and on being broken 
the milky juice will flow out plentifully, which will 
greatly weaken them. Thefe Ihould be planted at a- 
bout fix inches diftance each way, with the head or 
crown of the root half an inch below the furface. If 
the feafon proves dry, they muft be gently watered 
three or four days after they are planted; the beds 
fliould alfo be covered with mats in the day time, but 
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Campanula.wliicli Oiouid be taken off at night to let the dew fall 
 on the plants. Towards the end of November the beds 

fhould be covered over with fome old tanners bark to 
keep out the frolt; and where there is not conveniency 
for covering them with frames, they Ihould be arched 
over with hoops, that in fevere weather they may be 
covered with mats. In the fpring the mats muft be re- 
moved, and, the following fummer, the plants kept 
free from weeds. In autumn the earth ihould be ftirred 
between them, fome frelh earth fpread over the beds, 
and the plants covered in winter as before. In thefe 
beds the plants may remain two years, during which 
time they are to be treated in the manner before direc- 
ted. The roots will now be ftrong enough to flower 5 
fo, in September they fhould be carefully taken up, and 
fome of the moft promifing carefully planted in pots ; 
the others may be planted in warm borders, or in a frefh 
bed, at a greater diftance than before, to allow them 
room to grow. Thofe plants which are potted Ihould 
be Iheltered in winter from great rains and hard frolls, 
otherwife they will be in danger of rotting, or at leait 
will be fo weakened as not to flower with any ftrength 
the following fummer; and thofe which are planted in 
the full ground, fhould have fome old tanners bark laid 
round them to prevent the frolt from getting at the 
roots. The fecond, third, fourth, and fifth forts are 
fo eafily propagated by parting the roots, or by feeds, 
that no particular directions for their culture need be 
given. The iixth fort, which is cultivated for its efcu- 
Tent roots, may be propagated by feeds, which are to 
be fown in a fhady border ; and when the plants are a- 
bout an inch high, the ground fhall be hoed as is 
praitifed for onions, to cut up the weeds, and thin the 
plants, to the didance of three or four inches ; and 
when the weeds come up again they mult be hoed over 
to deftroy them : this, if well performed in dry wea- 
ther, will make the ground clean for a long time ; fo 
that, being three times repeated,Jt will keep the plants 
clean till winter, which is the feafon for eating the 
roots, when they may be taken up for ufe as wanted. 
They will continue good till April, at which time 
they fend out their ffalks, when the roots become hard 
and unfit for ufe.—The feventh and eighth forts are 
eafily propagated by feeds, which they produce in plen- 
ty. If thefe, and the Venus navelwort, dwarf lych- 
nis, candy-tuft, and other low annual flowers, are pro- 
perly mixed in the border of the flower-garden, and 
iown at two or three different feafons, fo as to have a 
fucceffion of them in flower, they will make an agree- 
able variety. If thefe feeds are fown in autumn, the 
plants will flower early in the fpring; but if fown in the 
ipring, they will not flower till the middle of June ; 
and if a third fowing is performed about the middle of 
May, the plants will flower in Auguft; but from thefe, 
good feeds muft not be expefted—The ninth fart is 
propagated by parting the roots, which muft be done 
with caution : for if they are broken or wounded, the 
milky juice will flow out plentifully; and if planted be- 
fore the wounds are fkinned over, it occafions their 
rotting: therefore when any of them are broken, they 
fhould be laid in the green-houfe a few days to heal. 
Thefe roots muft not be too often parted, if they are 
expefted to flpwer well; for by this means they are 
weakened. The belt time for tranfplanting and part- 
ing their roots is in July, foe a after the ftalks are ds- 
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cayed. They muft not be planted in rich earth, other- Campbell 
wife they will be very luxuriant in branches, and have v— 
but few flowers. They fucceed beft in a light fandy 
loam, mixed with a fourth part of fereened lime-rub- 
bilh : when the roots are lirft planted the pots fhould 
be placed in the fhade, and unlefs the feafon is very dry 
they Ihould not be watered ; for during the time they 
are inactive, wet is very injurious to them. About 
the middle of Auguft, the roots will begin to put out 
fibres ; at which time, if the pots are placed under a 
hot-bed frame, and, as the nights grow cool, covered 
with the glaffes, but opened every day to enjoy the free 
air, it will greatly forward them for flowering, and in 
creafe their ftrength : when the italics appear, they 
muft be now and then refrefhed with water; but it 
muft not be given too often, nor in too great quantity. 
The plants thus managed, by the middle of Septem- 
ber will have grown fo tall as not to be kept any 
longer under the giafs frame; they muft, therefore, be 
removed into a dry airy glafs-cafe, where they may en- 
joy the free air in mild weather, but fereened from the 
cold. During the winter feafon they muft be fre- 
quently refrefhed with water, and guarded from froft; 
and, in the fpring, when the ftalks begin to decay, 
the pots fhouid be fet abroad in the fhade, and not wa- 
tered. 

CAMPBELL (Archibald), earl and marquis of 
Argyle, was the fon of Archibald earl of Argyle, by 
the lady Anne Douglafs, daughter of William earl of 
Morton. Lie was born in the year lyyd ; and edu- 
cated in the profefiion of the Proteftant religion, ac- 
cording to the ftri&eft rules of the church of Scotland* 
as it was eftablifhed immediately after the reformation. 
During the commonwealth he was induced to fubmit ta 
its authority. Upon the reftoration, he was tried for 
his compliance; a crime common to him with the whole 
nation, and fuch a one as the moft loyal and affec- 
tionate fubjeft might frequently by violence be induced 
to commit. To make this compliance appear the 
more voluntary and hearty, there were produced irk 
court letters which he had wrote to Albemarle, while 
that general governed Scotland, and which contained 
expreflions of the moft cordial attachment to the elta- 
blifhed government. But, befides the general indig 
nation excited by Albennarle’s difeovery of this private 
correfpondence, men thought, that even the higheft 
demonftrations of affettion might, during jealous times, 
be exadled as a necefi'ary mark of compliance from a 
perfon of fuch diilinrition as Argyle; and could not, by 
any equitable conftril&ion, imply the crime of trea- 
fon. The parliament, however, fcrupled not to pafs 
fentence upon him, and he fuffered with great conftam- 
cy and courage. 

Campbell (Archibald), earl of Argyle, fon to the 
former, had from his youth dillinguilhed himfelf by his 
loyalty and his attachment to the royal family. Tho* 
his father was head of the covenanters, he himfelf re- 
fufed to concur in any of their meafures; and when a 
commiffion of colonel was given him by the convention 
of ftates, he forbore to acf upon, it till it fhould be ra- 
tified by the king. By his refpeftful behaviour, as well 
as by his fer vices, he made himfelf acceptable to Charles 
when that prince was in Scotland and even after the 
battle of Worcetter, all the misfortunes which attended 
the royal caufe could not engage him to defertit. Un- 
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( npHell. der Middeton he obftinately perfevered to harafs and 
v —y——■ infell the vidlorious Engliih; and it was not till he re- 

ceived orders from that general, that he would fubmit 
to accept of a capitulation. Such jeakmfy of his loyal 
attachments was entertained by the commonwealth and 
prote&or, that a pretence was foon after fallen upon to 
commit him to prifon; and his confinement was rigo- 
roully continued till the reftoration. The king, fen- 
fible of his fervices, had remitted to him his father’s 
forfeiture, and created him earl of Argyle ; and when 
a moll unjuil fentence was palfed upon him by the Scots 
parliament, Charles had anew remitted it. In the fub- 
fequent part of this reign Argyle behaved himfelf du- 
tifully ; and though he feemed not difpofed to go all 
lengths with the court, he always appeared, even in his 
opoofition, a man of mild difpolitions and peaceable 
deportment. 

A parliament was fummoned at Edinburgh in Cum- 
mer 1681, and the duke was appointed commiffioner. 
Belides granting money to the king, and voting the 
indefeafible right of fucceffion, this parliament enacted 
a tell, which all perfons poffelTed of ofiices, civil, mili- 
tary, or eccleliallical, w?re bound to take. In this tell 

* the king’s fupremacy was aflerted, the covenant renoun- 
ced, pafiive obedience ailented to, and all obligations 
difel aimed of endeavouring any alteration in civil or ec- 
cleiiallical eftablifbmeats. This was the Hate of the 
tell as propofed by the courtiers; but the country par- 
ty propofed alfo a claufe of adherence to the Protellant 
religion, which could not with decency be rejected. 
The whole was of an enormous length, confidered as 
an oath; and, what was worfe, a confeffion of faith 
was there ratihed which had been impofed a little after 
the reformation, and which contained many articles 
altogether forged by the parliament and nation. A- 
mong others, the doctrine of refillance was inculcated ; 
fo that the tell being voted in a hurry, was found on 
examination to be a medley ot abfurdity and contra- 
diction. Though the courtiers could not reject the 
claufe of adhering to the Protellant religion, they 
propofed, as arequilite mark of refpetl, that all princes 
of the blood Ihould be exempted from taking that 

•* oath. This exception was zealoully oppofed by Ar- 
gyle ; who obferved that the foie danger to be dreaded 
for the Proteftant religion mult proceed from the 
perverlion of the royal family. By infilling on fuch 
topics, he drew on himfelf the ftcret indignation of 
the duke of York, of which he foon felt the fatal con- 
fequences. 

When Argyle took the tell as a privy counfellor, he 
fubjoined, in the duke’s prtfence, an explanation which 
he had before hand communicated to that prince, and 
which he believed to have been approved by him. It 
was in thefe words. “ I have confidered the tell, and 
am very defirous of giving obedience as far as I can. I 
am confident that the parliament never intended toim- 
pofe contradictory oaths: therefore I think no man can 
explain it but for himfelf. Accordingly I take it as far 
as it is confident with itfelf and the ProteRant reli- 
gion. And I do declare that I mean not to bind nrj- 
felf, in my Ration, and in a lawful way, from wiihing 
and endeavouring any alteration, which I think to the 
advantage of church or Rate, and not repugnant to the 
Protellant religion and my loyalty : and this I under- 
ftand as a part of my oath.” The duke, as was natural. 
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heard it with great tranquillity: no one took the leail Campbell, 
offence : Argyie was admitted to fit that day in coun- “ 
cil: and it was impofiible to imagine that a capital of- 
fence had been committed where occafion feemed net 
to have been given fo much as for a frown or repri- 
mand. 

Argyle was much furprifed a few' days after, to find 
that a warrant wms iffued for committing him to pri- 
fon ; that he was indidled for high treafon, leafing- 
making, and perjury; and that from the innocent words 
abovementioned an accufation was extracted, by which 
he was to forfeit life, honours, and fortune. It is need- 
lefs to enter into particulars, -where the iniquity of the 
whole is fo evidently apparent. Though the fword ol 
juftice was difplayed, even her femblance was not put 
on ; and the forms of law were preferved to fan&ify, 
or rather aggravate, the opprelfion. Of five judges, 
three did not fcruple to find the guilt of trealon and 
lealing-making to be incurred by the prifoner : a jury 
of 1 j noblemen gave verdicl againll him ; and the king 
being confulted, ordered the fentence to be pronounced, 
but the execution of it to be fufpended till further 
orders. Argyle, however, faw no reafon to trull to 
the juftice or mercy of fuch enemies: He made his e- 
fcape from priibn, and till he could find a fhip for Hol- 
land he concealed himfelf during fome time in London. 
The king heard of his lurking place, but would not 
fuller him to be arrefted. All the parts, however, of 
his fentence, fo far as the government in Scotland had 
power, were rigoroully executed ; hiseilate confifcated, 
his arms reverfed and torn. Having got over to Hol- 
land, he remained there during the remaining part of 
the reign of Charles II. But thinking himfelf at li- 
berty, before the coronation of James II. to exert him- 
felf in order to recover the conftitution by force of arms, 
he concerted meafures with the duke of Monmouth, 
and went into Scotland, to affemble his friends : but 
not meeting with the fuccefshe expedled, he was taken 
prifoner ; and being carried to Edinburgh, was be- 
headed upon his former unjuR fentence, June 30, 1685, 
He Ihowed great conllancy and courage under his mil - 
fortunes : on the day of his death he ate his dinner very 
cheerfully : and, according to cullom, ilept after it 
a quarter of an hour or more, very foundly. At the 
place of execution, he made a Ihort, grave, and religious 
fpeech; and, after folemnly declaring that he for- 
gave ail his enemies, fubmitted to death with great 
firmnefs. 

Campbell (Archibald), firll duke of Argyle, fou 
to the preceding, was an active promoter of the re- 
volution. He came over with the Prince of Orange; 
was admitted into the convention as Earl of Argyle, the’ 
his fatheris attainder was not reverfed ; and in the claim 
of rights the fentence againll him was declared to be, 
what moff certainly it was, a reproach upon the nation. 
The eilabliihment of the crown upon the Prince and 
Princefs of Orange being carried by a great majority 
in the Scottifh convention, the earl was fent from the 
nobility, with Sir James Montgomery and Sir John 
Dalrymple from the barons and boroughs, to offer the 
crown, in the name of the convention, to their Ma- 
jellies, and tendered them the coronation oath ; for 
which, and many other eminent fervices, he was ad- 
mitted a member of the privy council, and, in 1690, 
nrade one of the Lords of the Treafury. He was at • 
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tenvards made a colonel of the Scotshorfe guards; and, 
in 1694, one of the extraordinary Lords of Seffion. 
He was likewife created Duke of Argyle, Marquis of 
Kintyre and Lorn, Earl of Campbell and Cowell, Vif- 
,count of Lochow and Glengla, Lord Inverary, Mull, 
Morvern, and Terrey, by letters-patent, bearing date 
at Kenfington the 23d of June 1701. He fent over 
a regiment to Flanders for king William’s fervice, the 
officers of which were chiefly of his own name and fa- 
mily, who bravely diftinguifhed themfelves through the 
whole courfe of the war. He married Elizabeth, 
daughter of Sir Lionel Talmafh of Helmingham in 
the county of Suffolk, by Elizabeth duchefs of Lau- 
derdale his wife, daughter and heir of W illiam Mur- 
ray earl of Dyfart, by whom he left ilfue two fons and 
a daughter ; namely, John duke of Argyle, the fubjedl 
of the next article ; Archibald, who fucceeded his 
brother as Duke of Argyle ; and Lady Anne, mar- 
ried to James Stuart, fecond earl of Bute, by whom fire 
had the prefent earl. 

Campbell (John), fecond duke of Argyle, andalfo 
duke of Greenwich and baron of Chatham, foil to the 
Jubjedt of the preceding article, was born on the 10th 
of Odtober 1680; and, on the very day when hisgrand- 
father fuffered at Edinburgh, fell out of a window three 
pair of flairs high without receiving any hurt. At 
the age of 15, he had made a confiderable progrefs in 
claffical learning. His father then perceived and en- 
couraged his military difpofrtion, and introduced him 
to king William, who in the year 1694 gave him the 
command of a regiment. In this fituation he remained 
•till the death of his father in 1703 ; when becoming 
duke of Argyle, he was foon after fworn of queen 
Anne’s privy council, made captain of the Scotch horfe 
guards, and appointed one of the extraordinary lords 
of feffion. In 1704, her Majefly reviving the Scottiffi 
order of the thiftle, his grace was inflalled one of the 
knights of that order, and was foon after appointed 
high-commiffioner to the Scotch parliament ; where, 
being of great fervice in promoting the intended union, 
he was on his return created a peer of England, by the 
titles of baron of Chatham and earl of Greenwich, and 
in 171 o was made knight of the garter. His grace 
firft d:flinguifhed himfelf in his military capacity at the 
battle of Oudenard; where he commanded as brigadier- 
general, with all the bravery of youth and the con- 
dud of a veteran officer. He was prefent under the 
duke of Marlborough at the fiege of Ghent, and took 
poffeffion of the town. He had alfo a confiderable fhare 
in the vidory obtained over the French at the battle of 
Malplaquet, by difiodging them from the wood of Sart, 
and gaining a poll of great confequence. In this lharp 
engagement, feveral mufket-balls paffed through the 
duke’s clothes, hat, and peruke. Soon after this hot 
adion, he was fent to take the command in Spain ; 
and after the redudion of Port Mahon, he returned to 
England. His grace having now a feat in the houfe 
of lords, he cenfured the meafures of the miniitry with 
inch freedom, that all his places were difpofed of to 
other noblemen : but at the acceffion of George I. he 
recovered his influence. At the breaking out of the 
rebellion in 1715, he was made commander in chief of 
his majefty’s forces in North Britain ; and was the 
principal means and caufe of the total extindion, at 
jjiat time, of the rebellion in Scotland, without much 
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bloodfhed. In dired oppofition to him, or that part of CampMt,l| 
the army he commanded, at the head of all his Camp- v_ • 
bells was placed Campbell earl of Braidalbm, of the 
fame family and kindred, by fome tatal error that 
ever mifguided and milled that unhappy family of the 
Stuarts °and all its adherents. The confequence 
was, that both fets of Campbells, from family affec- 
tion, refufed to ftrike. a flroke, and retired out of 
the battle. He arrived at London March 6th 1716, 
and was in high favour : but, to the furprife of peo- 
ple of all ranks, he was in a few months diveiled of 
all his employments ; and from this period to the year 
1718, he fignalized himfelf in a civil capacity, by his 
uncorrupted patriotifm and manly eloquence. In. the 
beginning of the year 1719, he was again admitted 
into favour, appointed lord-ftewart of tne houlhold, 
and in April following was created duke of Green- 
wich. He continued in the adminiftration during all 
the remaining part of that reign ; and, after his late 
majeily’s acceffion, till April 1740; wfien he delivered 
a fpeech with fuch warmth, that, the miniffry being 
highly offended, he was again difmiffed from his em- 
ployments. Tothefe, however, on the change of the 
miniftry, he was foon reftored ; but not approving of 
the meafures of the new miniftry more than thofe of 
the old, he gave up all his polls for the laft time, and 
never after engaged in affairs of ftate. He now en- 
joyed privacy and retirement ; and died of a paralytic 
diforder on the 4th of O&ober 1743. To the me- 
mory of his grace a very noble monument was ere&ed 
in Weftminfter-Abbey, executed by the ingenious Rou- 
billiac. ^ _ 4 

The duke of Argyle, though never firft minifter, 
was a very able ftatefman and politician, moft fteadily 
fixed in thofe principles he believed to be right, and 
not to be lhaken or changed. His delicacy and ho- 
nour were fo great, that it hurt him to be even fuf- 
pedted; witnefs that application faid to be made to 
him by one of the adherents of the Stuart family be- 
fore the laft rebellion in order to gain his intereft, 
which was confiderable both in Scotland and England. 
He immediately fent the letter to the fecretary of ftate ; 
and it vexed him much even to have an application 
made him, left any perfon Ihould think him capable of 
adting a double part. When he thought meafures 
wrong or corrupt, he cared not who was the author, 
however great or powerful he might be ; witnefs his 
boldly attacking the great duke of Marlborough in 
the houfe of lords, about his forage and army con- 
tradls in Flanders, in the very zenith of his power and 
popularity, though in all other refpedls he was the 
moft able general of his time. The duke of Argyle, 
on all occaiions, fpoke well, with a firm, manly, and 
noble eloquence ; and feems to deferve the charadter 
given of him by Pope : 

Argyle the ftate’s whole thunder born to wield, 
And ftiake alike the fenate and the field. 

In private life, the duke’s condudt was highly ex- 
emplary. He was an affedlionate hufband and an in- 
dulgent mailer. He feldom parted with his fervants 
till age had rendered them incapable of their employ- 
ments ; and then he made provifion for their fubfift- 
ence. He was liberal to the poor, and particularly to 
perfons of merit in diftrefs : but though he was ready 
to patronize deferving perfons, he was extremely cau- 
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( mM. tlou* not to deceive any by laviih promifes, or leading 
- -y t’aem to form vain expe&ations. ilo was a unci oeco- 

nomift, and paid his tradcfmen punaually every month; 
and though he maintained the dignity of his rank, he 
took care that no part of his income fhould be wailed 
in empty pomp or unneceifary expences. He was 
twice married; and left five daughters, but no male 
Hue. The titles of duke and earl of Greenwich and 
baron of Chatham became extintl at his death; but 
in his other titles he was fucceeded by his brother Ar- 
chibald earl of Ila, the fubjed of the next article. 

Campbell (Archibald), third Duke of Argyle, 
brother to the fubjed of the preceding article, was 
born at Hamhoufe, in England, m June 1682, and 
was educated at the Univerfity of Giafgow He 
afterwards applied himfelf to the ftudy oi the law 
at Utrecht; but, upon his father’s being created a 
Duke, he betook himfelf to a military life, and 
ferved feme time under the duke or Marlborough. 
Upon quitting the army, in which he did not 
long remain, he applied to the acquifition of that 
knowledge which would enable him to make a 
ficrure in the political world. In 1705, he was con- 
ftituted treafurer of Scotland, and made a confiderable 
figure in Parliament, though he was not more than 
twtnty- three year, of age. la . 706, he was appoint, 
ed one of the commiffioners for treating of the Union ; 
and the fame year was created Lord Onlay, Dunoon, 
and Arrois, Vifcount and Earl of May M 1708, he 
w'as made an extraordinary Lord of Scffion ; and when 
the Union was effeded, he was chofen one of the Six- 
teen Peers for Scotland, in the firft Parliament of 
Great Britain; and was conftantly elected to every fu- 
ture Parliament till his death, except the-fourth. In 
1710, he was made Juftice-General of Scotland. In 
I7ix, he was called to the privy council ; and upon 
the acceffion of George I. he was nominated loidregi- 
fterof Scotland. When the rebellion broke out in 
171 c, he again betook himfelf to arms, in defence or 
the houfe of Hanover, and by his prudent conduft in 
the Weft Highlands, he prevented General Gordon, 
at the head ©f three thoufand men, from penetrating 
into the country, and raifing levies. He afterwards 
joined his brother at Stirling, and was wounded at the 
battle of Dumblain. In 1725, he was appointed keep- 
er of the privy feal ; and, from this time, he was en- 
trufted with the management of Scottifn affairs. In 
1734, upon his refigning the privy feal, he was made 
keeper of the great feal, which office he enjoyed ti 1 us 
death. Upon the deceafe of his brother, he became 
duke of Argyle, hereditary juftice general, lieutenant, 
ffieriff, and commiffary of Argylefhire and the Weftern 
Ifles, hereditary great mafter'of the houfliold, heredi- 
tary keeper of Dunftaffnage, Carrick, and feyeral other 
caftles. He was alfo chaneelor of he Untverfity ol 
Aberdeen ; and laboured to promote the intereft of 
that, as well as of the other univerfities of Scotland. 
He particularly encouraged the fchool ci phylie nt 
Edinburgh, which has now' acquired fo high a reputa- 
tion. Having the chief management of Scotch affairs, 
he was alfo extremely attentive to promote the trade, 
manufaftures, and improvements of his country. It 
was by his advice that, after the rebellion in I745> 
the Highlanders were employed in thd royal army He 
was a man of great endowments both natural and ac- 
qmre-d, well veifed. in the laws of his country, and pof- 
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feffed confiderable parliamentary abilities. He was 
likewife eminent for his fkill in human nature, had 
great talents for converfation, and had colie fled 
one of the moft valuable private libraries in Great Bri- 
tain. He built himfelf a very magnificent feat at In- 
verary. The faculties of his mind continued found 
and vigorous till his death, which happened iuddenly 
on the 15th of April 1761, in the 79th year of his 
age. He was married, but had no iflue ; and was fuc- 
ceeded in his titles and the eftates of the family by 
John Campbell, fourth duke of Argyle, fon of the ho- 
nourable John Campbell of Mammore, who was the fe- 
cond fon of Archibald the ninth eail ot Argyle. 

The family of Argyle was hertiable juftice-general 
for Scotland till aboliffied by the jurifdidlion a£t. 1 hey 
are ftill heritable mafters of the king’s houfhold in 
Scotland, and keepers of Dunftaffnage and Carrick.. 

CAMPBELL (John), an eminent hiftorical, bio- 
graphical, and political writer, was born at Edinburgh, 
March 8, 1707-8. His father, Robert Campbell of 
Glenlyon, Efq; was captain of horfe in a regiment 
commanded by the then earl of Hyndford ; and his 
mother, Elizabeth, daughter of   Smith, Efq; of 
Windfor in Berkfhire, had the honour of claiming _a 
defeent from the poet Waller. Our author, their 
fourth fon, w'as at the age of five years brought front- 
Scotland to Windfor, where he received the firft prin- 
ciples of his education 1 and at a proper age, he was 
placed out as clerk to an attorney, being intended for 
the law. This profeffion, however, he never followed;, 
but by a clofe application to the acquifition of know- 
ledge of various kinds, became qualified to appear with 
great advantage in the literary w'orld. In 1736, be- 
fore he had completed his 30th year, he gave to the- 
public, in two volumes folio, “ The Military Hi-- 
ftory of Prince Eugene and the Duke of Marlbo- 
rough,” enriched with maps, plans, and cuts. The 
reputation hence acquired, occafioned him foon al- 
ter to be folicited to take a part in the “ Ancient 
Univerfal Hiftory.” Whilft employed in this capital 
work, Mr Campbell found leifure to entertain the 
world with other produdions. In 1739, he publiffied 
the “ Travels and Adventures of Edward Brown, 
Eiq;” 8vo. In the fame year appeared his “ Me- 
moirs of the Balhaw Duke de Ripperda,” 8vo, reprint- 
ed, with improvements, in I740, Thefe memoirs were* 
followed, in 1741, by the “ Concife Hiftory of Spaniffi 
America,” 8vo. In 1742, he was the author of “ A 
Xjetter to a Friend in the Country, on the Publication 
of Thurloe’s State Papers;” giving an account of their 
difeovery, importance, and utility. T. he fame year 
was diftinguiffied by the appearance or the ill and 2d 
volumes of his “ Lives of the Engliffi Admirals, and 
other eminent Britiih Seamen.” The two remaining 
volumes were completed in 1744 ; and the w'hole, not 
long after, was tranflated into German. This was the 
firft of Mr Campbell’s works to which he prefixed his 
name ; and it is a performance of gieat and acknow- 
ledged merit. In 1743, he publiffied “ Hermippus* 
revived ;” a fecond edition of which, much improved 
and enlarged, came out in 1749, under the following' 
title: “ Hermippus Redivivus : or, the S'age’s I ri- 
umph over old Age and the Grave. Wherein a me- 
thod is laid down for prolonging the life and vigour 
of man. Including a Commentary upon an ancient.-' 
Infcription, in which this great fecret is revealed ; fup- 
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porreu uy nuu.cuu, The whole interfper- Dr Campbell in 1736 marned Elizabeth, daughter Campbell 
fed with a great variety of remarkable and well-attefi- of Benjamine Vobe, of Leommlter, m the county of Cam belI_ 
ed relations.” This extraordinary traft had its origin Hereford, gentleman, with whom he lived nearly 40 , 
in a foreign publication; but it was wrought up to years in the greateil conjugal harmony and happinefs. 
perfection by the additional ingenuity and learning of So wholly did he dedicate his time to books, that he 
Mr Campbell. In 1 744, he gave to the public i-n two 
volumes folio, Ids “ Vovages and 1 ravels, on Dr 
Harris’s plan, being a very diiluiguifhed improvement 
of that collection which had appeared in . f he 
time and care employed by Mr Campbell in this im- 
portant undertaking, did not prevent his engaging in 
another great work, the e< Biographia Britannica, 
which began to be publiihed in weekly numbers in 

and extended to feven volumes tolio ; but our 
authors articles were only in the firil four volumes ; of 
which, Dr Kippis obferve's, they couilinute the prime 
merit. 

When the late Mr Dodiley formed the defign of 
The Preceptor,” which appeared in 1748, Mr 

Campbell was to affilt in the undertaking ; and the 
parts written by him were the Introduftion to Chro- 
nologv, and the Difcoui fe on I rade and Commerce, 
both ol which difpluyed an extenfive fund of knowledge 
upon thefe fubjeiffs In '750, he published the firft 
feparate edition of his u Prefent State of Europe ; a 
work which had been originally begun in 1746, in the 

Mufeum,” a very valuable periodical performance, 
printed for Dodfley. There is no produdlion of our 
author’s that hath met with a better reception. It 
has gone through fix editions, and fully deferved this 
encouragement. The next great undertaking which 
called for the exertion of our author’s abilities and 
learning, was “The Modern Univerfal Hiftory.” This 
extenfive woik was publiflied, from time to time, in 
detached parts, till it amounted to 16 volumes folio ; 
and a fecond edition of it, in 8vo, began to make its 
appearance in 1759. The parts of it written by Mr 
Campbell were, the hiftoriesof the Portugueze, Dutch, 
Spanifli, French, Swedifh, Danifh, and Oltend Set- 
tlements in the Eaft-Indies ; and the Hiilories of the 
Kingdoms of Spain, Portugal, Algarve, Navarre, and 
that of France, from Clovis to 1656. As our author 
had thus diftinguiihed himfelf in the literary world, the 
degree of LL.D. was very properly and honourably 
conferred upon him, June 18, i754> by the univerfity 
of Glafgow. 

His principal and favourite work was, “ A political 
fumy of Great Britain,” 2 vol. 4to, publiihed a ihort 
time before his death ; in which the extent of his 
knowledge, and his patriotic fpirit, are equally confpi- 
cuous. Dr Campbell’s reputation was not confined to 
his own country, but extended to the remoteil parts of 
Europe. As a ftriking inftance of this, it, may be 
mentioned, that in the fpring of 1774, the emprefs of 
Ruffia was pleafed to honour him with the prefent of 
her pitture, drawn in the robes worn in that country 
in the days of John Bafiliowitz, grand duke of Mufco- 
vy, who was contemporary with queen Elizabeth. To 
manifeft the doftor’s fenfe of her imperial majelly’s 
goodnefs, a fett of the “ Political Survey of Britain,” 
bound in Morocco, highly ornamented, and accompa- 
nied with a letter deferiptive of the triumphs and feli- 
cities of her reign, was forwarded to St Peterfburg, 
and conveyed into her hands by prince Orloff, who 
hed refxded feme months in this kingdom. 

feldom went abroad : but to relieve himfelf as much as 
poflible from the inconveniences incident to a fedentary 
life, it was his cuttom, when the weather would ad- 
mit, to walk in his garden ; or otherwife in fome room 
of his houfe, by way of exercife. By this method, 
united with the ftrictdl temperance in eating, and an 
equal abftemioufnefs in drinking, he enjoyed a good 
date of health, though his conttitution was delicate." 
His domeftic manner of living did not preclude him 
from a very extenfive and honourable acquaintance. 
His houfe, efpecially on a Sunday evening, was th6 
refort of the moil diftinguifned perfons of all ranks, 
and particularly of inch as had rendered themfelves e- 
minent by their knowledge or love of literature. He 
received foreigners, who were fond of learning, with 
an affability and kindnefs which excited in them the 
highdl refpect and veneration ; and his inftru&ive and 
cheerful converfation made him the delight of bis 
friends in general. Pie was, during the latter part of 
his life, agent for the province of Georgia in North 
America ; and died at the clofe of the year 1775, in 
the 67th year of his age. The Doctor’s literary 
knowledge was by no means confined to the fubjeCts 
on which he more particularly treated as an author ; 
he was well acquainted with the mathematics, and 
had read much in medicine. It hath been with 
great reafon believed, that if he had dedicated his 
ftudies to the laft fcience, lie would have made a 
very confpieuous figure in the phyfical profef- 
fion. He was eminently verfed in the different parts 
of fac!red literature ; and his acquaintance with the 
languages extended not only to the Plebrew, Greek,, 
and Latin among the ancient, and to the French, Ita- 
lian, Spanifh, Portuguefe, and Dutch, among the mo- 
dern ; but likewife to the Oriental tongues. He was 
particularly fond of the Greek language. His attain- 
ment of fuch a variety of knowledge was exceedingly 
affifted by a memory furpriimgly retentive, and which 
indeed aftoniffied every perfon with whom he was con- 
verfant. In communicating his ideas, he had an un- 
common readinefs and facility ; and the ilyle of his 
works, which had been formed upon the model of that 
of the celebrated bifhop Sprat, was perfpicuous, eafy, 
flowing, and harmonious. To all thefe accomphfh- 
ments of the underftanding, Dr Campbell joined the 
more important virtues of a moral and pious character. 
His difpofition was gentle and humane, and his man- 
ners kind and obliging. He was the tendered of huf- 
bands, a moll indulgent parent, a kind mailer, a firm 
and fincere friend, To his great Creator he paid the 
conftant and ardent tribute of devotion, duty, and re- 
verence ; and in his correfpondences he fhowed that a 
fenfe of piety was always neareft his heart. 

CAMPBELLTOWN, a parliament town of Ar- 
gyle-fhire in Scotland, feated on the lough of Kilker- 
ran, on the eaftern (bore of Kintyre or Cantyre, of 
which it is the capital. It hath a good harbour ; and 
is now a very conliderable place, though within thefe 
50 years only a petty fiihing town. It has in fa£t 
been created by the fifliery : for it was appointed the 
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ampdcn place of rendezvous for the bufies; and above 260 

H have been feen in the harbour at once. The inhabi- 
itnphuy- j.anfS are reckoned to be upwards of 8000 in number. 

en~ \V. Long. 10. N. Lat. 54. 
CAMPDEN, a fmall town of Glouceilerihire in 

England, containing about 200 houfes. It gives title 
of Vifcount, by courtefy, to Earl of Gainfborough his 
fon. W. Long. 1. 50. N. Lat. 52. 

CAMPEACHY, a town of Mexico in South A- 
merica, feated on the call coail of a bay of the fame 
name, on the weft of the province of Yucataro. It is 
defended by a good wall and ftrong forts ; but is nei- 
ther fo rich, nor carries on fuch a trade, as formerly ; 
it having been the port for the fale of logwood, the 
place where it is cut being about 30 miles diftant. It 
was taken by the Englifh in 1596 ; by the bucaneers 
in 1678; and by the Elibufters of St Domingo in 
1685, who fet it on fire and blew up the citadel. W. 
Long. 93. 7. N. Lat. 19. 20. 

Camfeachy-Wcoc!, in botany. See PL’ematoxylum. 
CAMPEN, a ftrong town of Overyffel in the Uni- 

ted Provinces. It hath a citadel and a harbour ; but 
the latter is almoft choked up with fand. It was ta- 
ken by the Dutch in 1578, and by the French in 1672; 
but they abandoned it the following year. It is feated 
near the mouth of the river Yffel and Zuider See. E. 
Long. 7. 35. N. Lat. 52. 38. 

CAMPESTRE, in antiquity, a fort of cover for 
the privities, worn by the Roman foldiers in their field 
exercifes ; being girt under the navel, and hanging 
down to the knees. The name is fuppofed to be form- 
ed from campus, the field or place where the Roman 
foldiers performed their exercifes. 

CAMPHOR A, or Cam ph ire, a folid concrete 
piice extra&ed from the wood of the laurus comphora. 
See Laurus, Chemistry, and Materia Medica. 

Pure camphire is very white, pellucid, fomewhat 
unftuous to the touch ; of a bitteriih aromatic tafte, 
yet accompanied with a fenfe of coolnefs ; of a very 
fragrant fmell, fomewhat like that of rofemary, but 
much ftronger. It has been very long efteemed one of 
the moft efficacious diaphoretics ; and has been cele- 
brated in fevers, malignant and epidemical diftempers. 
In deliria, alfo, where opiates could not procure fleep, 
but rather aggravated the fymptoms, this medicine has 
often been obferved to procure it. All thefe effefts, 
however, Dr Cullen attributes to its fedative property, 
and denies that camphire has any other medicinal vir- 
tues than thofe of an antifpafmodic and fedative. He 
allows it to be very powerful, and capable of doing 
much good or much harm. From experiments made 
on different brute creatures, camphire appears to be 
poifonous to every one of them. In fome it produced 
•fleep followed by death, without any other fymptom. 
In others, before death, they were awakened into con- 
vulfions and rage. It feems, too, to aft chiefly on 
the ftomach ; for an entire piece fwallowed, produced 
the abovementioned effefts with very little diminution 
•of weight. 

CAMPHUYSEN, (Dirk Theodore Raphael), an 
eminent painter, was born at Gorcum in 1586. He 
learned the art of painting from Diederic Govertze ; 
and by a ftudious application to it, he very foon not 
•only equalled, but far furpaffed his mafter. He had 
an uncommon genius, and ftudied nature with care, 
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judgement, and affiduity. His fubjefts were landfcapes, Campian.^ 
moftly fmall, with ruinous buildings, huts of peafants, v ' 
or view's of villages on the banks of rivers, with boats 
and hoys, and generally he reprefented them by moon- 
light. His pencil is remarkably tender and foft, his 
colouring true nature and very tranfparent, and his ex- 
pertnefs in perfpeftive is feen in the proportional di- 
itances of his objefts, which are excellently contrived, 
and have a furprifing degree of nature and truth. As 
he left off painting at an age when others are fcarcely 
qualified to commence artifts, few of his work are to 
be met with, and they bring confiderable prices ; as 
they cannot but give pleafure to the eye of every ob- 
ferver. He painted his pictures with a thin body of 
colour, but they are handled with finguiar neatnefs 
and fpirit. He praftifed in his profeffion only till he 
was 18 years of age, and being then recommended as 
a tutor to the fons of the lord of Nieuport, he under- 
took the employment, and difeharged it with fo much 
credit, that he was appointed fecretary to that noble- 
man. He excelled in drawing with a pen ; and the 
defigns which he finiihed in that manner are exceed- 
ingly valued. 

CAMPIAN (Edmund),an Englifti Jefuit, was born 
at London, of indigent parents, in the year 1540 ; and 
educated at Chrift’s hofpital, where he had the honour 
to fpeak an oration before queen Mary on her accef- 
fion to the throne. He was admitted a fcholar of St 
John’s college in Oxford at its foundation, and took 
the degree of mafter of arts in 1564. About the fame 
time he was ordained by a bifhop of the church of 
England, and became an eloquent Proteftant preacher. 
In 1566, when queen Elizabeth was entertained by 
the univerffty of Oxford, he fpoke an elegant oration 
before her majefty, and was alfo relpondent in the phi- 
lofophy aft in St Mary’s church. In 1768, he was 
junior proftor of the univerfity. In the following year, 
he went over to Ireland, where he wrote a hiftory of 
that kingdom, and turned papift ; but being found 
rather too affiduous in perfuading others to follow his 
example, he was committed to prifon. He foon, how- 
ever, found means to make his efcape. He landed in 
England in 1571 ; and thence proceeded to Doway 
in Flanders, where he publicly recanted his former he- 
refy, and was created bachelor of divinity. He went 
foon after to Rome, where, in 1573, he was admitted 
of the fociety of Jefus, and was fent by the general of 
that order to Vienna, where he wrote his tragedy cal- 
led NeBar et ambrofta, which was afted before the em- 
peror with great applaufe. 

From Vienna he went to Prague in Bohemia, where 
he refided in the Jefuits college about fix years, and 
then returned to Rome. From thence, in 1580, he was 
fent by Pope Gregory XIII. with the celebrated Father 
Parfons, to convert the people of England. From Pitts 
we learn, that, fome time before, feveral Englifti priefts, 
infpired by the Holy Ghoft, had undertaken to convert 
their countrymen ; that 80 of thefe foreign feminaries, 
befides feveral others who by God’s grace had been 
converted in England, were aftually engaged in the 
pious work with great fuccefs ; that fome of them had 
fuffered imprifonment, chains, tortures, and ignomini- 
ous death, with becoming conftancy and refolution : 
but feeing at laft that the labour was abundant and 
the labourers few, they folicited the affiftance of the 
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Campian Jefuits; requefting, that though not early in the morn- 

II. ing,. they v’ould at leait in the third, lixth, or ninth Campiftron fend labourers into tbe Lord’s vineyard. In con- 

^ fequence of this felicitation, the above two were fent 
to England. They arrived in an evil hour for Campian, 
at Dover ; and were next day joyfully received by their 
friends at London. He had not been long in England, 
before Walfingham the fecretary of date, being in- 
formed of his uncommon affiduity in the caufe of the 
church of Rome, ufed every means in his power to have 
him apprehended, but for a long time without fuccefs. 
However, he was at lad taken by one Elliot, a noted 
prieft-taler, who found him in the houfe of Edward 
Yates, Efq; at Lyfordin Berkfhire, and conduaed him 
in triumph to London, with a paper on his hat, on 
which wras written Campian the ''JeJuit. ~ He was im- 
prifoned in the Tower ; where, Wood lays, “ he did 
undergo many examinations, abufes, wrackings, tor- 
tures exquifttijfmm cruciatilus tortus, fays Pitts. . It 
is hoped, for the credit of our reformers, this torturing 
part of the dory is not true. The poor wretch, how- 
ever, was condemned, on the datute 25 Ed. HI. for 
high treafon ; and butchered at Tyburn, with two or 
three of his fraternity. Howfoever criminal in the eye 
of the law, or of the Englifh gofpel, might be the zeal 
of this Jefuit for the falvation of the poor heretics of 
this kingdom, biographers of each perfuafion unite in 
riving him a great and amiable charader. “ All wri- 
ters (fays the Oxford antiquary), whether Protedants 
or Popilh, fay, that he was a man of admirable parts; 
an elegant orator, a fubtile philofopher and difputant, 
and an exaft preacher whether in Enghlh or the Eatin 
tongue, of a fweet difpofition, and a well-pohfhed 
man.” Fuller, in his church-hidory, fays, “ he was of 
a fweet nature, condantly carrying about him the 
charms of a plaufible behaviour, of a fluent tongue, 
and good parts.” His Hidory of Ireland, in two 
books, was written in 1570; and publiihed, by. Sir 
James Ware, from a manufeript in the Cotton library, 
Dublin, 1633, folio. He wrote alfo_ Chronologia uni- 
‘verfalis, a very learned work ; and various other tra&s. 

CAMPICURSIO, in the ancient military art, a 
march of armed men for feveral miles, from and back 
again to the camp, to indru£l them in the military pace. 
This exercife was nearly akin to the decwfio, from which 
it only differed, in that the latter was performed by 
horfemen, the former alfo by foot. 

CAMPIDOCTORES, or Campiductoxes, in the 
Roman army, were officers who indru&ed the foldiery 
in the difeipline and exercifes of war, and the art ot 
handling their weapons to advantage. Phefe are alio 
fometimes called campigeni, and armidoSores. 

CAMPIDUCTOR, in middle-age writers, fignifies 
the leader or commander of an army, or party. 

CAMPION, in botany, the Englifh name of the 
Lychnis. 

Campion a town of the kingdom of Tanguth in 
Tartary. It was formerly remarkable for being a 
place through which the caravans, paffed in the road 
from Bukharia to China. E. Long. 104. 53. N. Lat. 
4°* 25* , , 

CAMPISTRON, a celebrated French dramatic 
author, was born in 1656. Racine direfted his poe- 
tical talents to the theatre, and affifted him in his flrft 
pieces. He died in 1723. 
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CAMPITJE, in church hiftory, an appellation gi- Can-pits 

ven to the donatifts, on account of their affembling in ^ 
the fields for want of churches. For a fimilar reafon,   
thev were alfo denominated J\IonJenfes and Rupitani. 

CAMPLI, or Campoli, a town of Italy, in the 
kingdom of Naples, and in the farther Abruzzo, fitu- 
ated in E. Long. 13. 55* ^• Eat. 42. 38. 

CAMPO MAJOR, a town of the province of Alen- 
tejo in Portugal. W. Long. 7. 24. N. Lat. 38. 50. 

CAMPREDON, a town of Catalonia in Spain, 
feated at the foot of the Pyrenean mountains. The 
fortifications were demolifhed by the French in 1691. 
W. Long. 1. 56. N. Lat. 42. 20. 

CAMPS (Francis de), abbot of Notre Dame at 
Sigi, was born at Amiens in 1643 ; and diftinguifhed 
himfelf by his knowledge of medals, by writing an hb 
ftory of France, and feveral other w'orks. He died at 
Paris in 1723. 

CAMPVERE, See Veer. 
CAMPUS, in antiquity, a field or vacant plain in 

a city, not built upon, left vacant on accohnt of fhows, 
combats, exercifes, or other ufes of the citizens. 

Camtis Mail, in ancient cuftoms, an anniverfary 
affembly of our anceftors held on May-day, when they 
confederated together for the defence of the kingdom 
againft all its enemies 

Campus Martius, a large plain in the fuburbs of an- 
cient Rome, lying between the Quirinal and Capitoline 
mounts and the Tiber, thus called becaufe confecrated 
to the god Mars, and fet apart for military fports and 
exercifes to which the Roman youth were trained, as 
the ufe and handling of arms, and all manner of feats 
of aftivity. Here were the races run, either with cha- 
riots or Angle horfes; here alfo flood the villa publica, 
or palace for the reception of ambaffadors, who were 
not permitted to enter the city. Many of the public 
comitia were held in the fame field, part of which was 
for that purpofe cantoned out. The place was alio 
nobly decorated with ftatues, arches, columns, porti- 
coes, and the like ftrudures. 

Campus Sceleratus, a place without the walls of an- 
cient Rome, where the Veilals who had violated their 
vows of virginity were buried alive. 

CAMUL, a town of Afia, on the eaftern extremity 
of the kingdom of Cialus, on the frontiers of Tangut. 
E. Long. 98. 5. N. Lat. 37. 15. 

CAMU S, a perfon with a low flat nofe, hollowed 
in the middle. 

The Tartars are great admirers of camus beauties. 
Rubruquis obferves, that the wife of the great Jenghiz 
Khan, a celebrated beauty, had only two holes for a 
nofe. 

Camus (John Peter), a French prelate born in 1582. 
He was author of a number of pious romances (the 
tafte of his time), and other theological works, to the 
amount of 200 vols. His definition of politics is re- 
markable : Sirs non tarn regendi, quam fallendi, homines ; 
“ the art not fo much of governing, as of deceiving 
mankind.” He died in 1652. 

CAN, in the fea-language, as can-pump, a veffel 
wherewith feamen pour water into the pump to make 
it go. 

CAN-Buoy. See Bouy. 
CAN-Hook, an inflrument ufed to fling a calk by the 

ends o£ the llaves : it is formed bv fixing a broad and 
flat 
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fiat hook at each end of a fhort rope ; and the tackle 
by which the calk fo Hung may be hoilled or lowered, 
is hooked to the middle of the rope. 

CANA (anc. geog.), a town on the confines of 
the Upper and Low^er Galilee : memorable for the 
turning water into wine (John). The birth place of 
Simeon, called Cananlte from this place, and of Na- 
thaniel. 

CANAAN, the fourth fon of Ham. The irreve- 
rence of Ham towards his father Noah is recorded in 
Gen. ix. Upon that occafion the patriarch curfed 
him in a branch of his pofterity: “ Curfed,” fays he, 
“ be Canaan ; a fervant of fervants (hall he be unto 
“ his brethren.” This curfe being pronounced, not 
againft Ham the immediate tranfgreffor, but againft 
his fon, who does not appear, from the words of Mofes, 
to have been any ways concerned in the crime, hath 
occafioned feveral conjectures. Some have believed 
that Noah curfed Canaan, becaufe he could not w-ell 
have curfed Ham himfelf, whom God had not long 
before blefied. Others think Mofes’s chief intent in 
recording this prediction was to raife the fpirits of the 
Ifraelites, then entering on a terrible war wuth the 
children of Canaan, by the affurance, that, in confe- 
quence of the curfe, that people w^ere deftined by God 
to be fubdued by them. For the opinion of thofe wdio 
imagine all Ham’s race w'ere here accurfed, feems re- 
pugnant to the plain words of Scripture, which con- 
fines the malediction to Canaan and his pofterity; and 
is alfo contrary tofaCt. Indeed, the prophecy of Noah, 
that Canaan “ (hould be a fervant of fervants to his 
brethren,” feems to have been wholly completed in 
him. It w’as completed with regard to Shem, not only 
in that a conliderable part of the feven nations of the 
Canaanites were made (laves to the Ifraelites, when 
they took polTefilon of their land, as part of the re- 
mainder of them were afterwards enfiaved by Solomon ; 
but alfo by the fubfequent expeditions of the Affyri- 
ans and Perfians, who were both defcended from Shem; 
and under whom the Canaanites fuffered fubjeCtion, as 
well as the Ifraelites ; not to mention the conqueft of 
part of Canaan by the Elamites, or Perfians, under 
Chedorlaomer, prior to them all. With regard to Ja- 
phet, we find a completion of the prophecy, in the 
fucceffive conquefts of the Greeks and Romans in Pa- 
leftine and Phoenicia, w'here the Canaanites were fet- 
tled ; but efpecially in the total fubverfion of the Car- 
thaginian power by the Romans ; befides fame inva- 
fions of the northern nations, as the pofterity of Tho- 
garma and Magog ; wherein many of them, probably, 
were carried away captive. 

The pofterity of Canaan were very numerous. His 
tide ft fon was Sidon, wdio at leaft founded and peo- 
pled the city of Sidon, and was the father of the Si- 
donians and Phoenicians. Canaan had befides ten fons, 
who were the fathers of fo many people, dwelling in 
Paleftine, and in part of Syria ; namely, the Hittites, 
the Jebufites, the Amorites, the Girgafites, the Hi- 
vites, the Arkites, the Sinites, the Arvadites, the Ze- 
marites, and Hamathites. 

Land of Canaan, the country fo named from Ca- 
naan the fon of Ham. It lies between the Mediter- 
ranean fea and the mountains of Arabia, and extends 
from Egypt to Phoenicia. It is bounded to the call 
by the mountains of Arabia ; to the fouth by the wil- 

] CAN 
dernefs of Paran, Idumaea, and Egypt; to the weft Canaan, 
by the Mediterranean, called in Hebrew the Great <"ana a’ 
Sea ; to the north by the mountains of Libanus. Its 
length from the city of Dan (fince called Casfarea 
Philippi, or Paneadis, which (lands at the foot of thefe 
mountains) to Beerflieba, is about 70 leagues; and its 
breadth from the Mediterranean fea to the eaftern 
borders, is in fome places 30. This country', which 
w^as firft called Canaan, from Canaan the fon of Ham, 
wAofe pofterity pofteffed it, was afterwards called Pa- 
leftine, from the people which the Hebrew's call Phi- 
liftines, and the Greeks and Romans corruptly Palef- 
tines, wdio inhabited the fea coafts, and were firft 
known to them. It likewife had the name of the 
Land of Promtfs, from the promife God made Abra- 
ham of giving it to him ; that of the Land of Ifrael, 
from the- Ifraelites having made themfelves matters of 
it ; that of Judah, from the tribe of Judah, w'hich was 
the moft confiderable of the twelve ; and laftly, the 
happinefs it had of being fandtified by the prefence, 
aftions, miracles, and death of Jefus Chrift, has given 
it the name of the Holy Land, which it retains to this 
day. 

The firft inhabitants of this land therefore were the 
Canaanites, who w'ere defcended from Canaan, and the 
eleven fons of that patriarch. Here they multiplied 
extremely; trade and war were their firft occupations; 
thefe gave rife to their riches, and the feveral colonies 
fcattered by them over almoft all the Hands and ma- 
ritime provinces of the Mediterranean. The meafure 
of their idolatry and abominations was completed, 
when God delivered their country into the hands of 
the Ifraelites. In St Athanafius’s time, the Africans 
ftill faid they were defcended from the Canaanites; 
and it is faid, that the Punic tongue was almoft en- 
tirely the fame with the Canaanitilh and Hebrew lan- 
guage. The colonies which Cadmus carried into The- 
bes in Boeotia, and his brother Cilix into Cilicia, came 
from the (lock of Canaan. The ides of Sicily, Sar- 
dinia, Malta, Cyprus, Corfu, Majorca and Minorca, 
Gades and Ebufus, are thought to have been peopled 
by the Canaahites. Bochart, in his large work en- 
titled Canaan, has fet all this matter in a good light. 

Many of the old inhabitants of the north-weft of 
the land of Canaan, however, particularly on the coaft 
or territories of Tyre and Sidon, were not driven out 
by the children of Ifrael, whence this traCft feems to 
have retained the name of Canaan a great while after 
thofe other parts of the country, w-hich were better 
inhabited by the Ifraelites, had loft the faid name. 
The Greeks called this trail inhabited by the old Ca- 
naanites along the Mediterranean fea, Phoenicia; the 
more inland parts, as being inhabited partly by Ca- 
naanites, and partly by Syrians, Syrophoenicia : and 
hence the woman faid by St Matthew (xv. 22.) to be 
a w'oman of Canaan, whofe daughter Jefus cured, is 
faid by St Mark (vii. 2-6.) to be a Syrophoenician by 
nation, as (he was a Greek by religion and language. 

CANADA, or the province of Quebec, an ex- 
tenfive country of North America, bounded on the 
north-eaft by the gulph of St Law'rence, and St John’s 
river ; on the fouth-weft, by lands inhabited by the 
favage Indians; which are frequently included in this 
province ; on the fouth, by the provinces of Nova 
Scotia, New England, and New York; and on the 
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Canada, north-weft, by other Indian nations. 

'-"■'v—^ of Canada, the French comprehended a very large 
territory; taking into their claim part of New Scot- 
land, New England, and New York on the eait ; and 
extending it on the weft as far as the Pacific Ocean. 
That part, however, which was reduced by the Bntilh 
arms in the laft war, lies between 61 and 81 degrees 
of weft longitude, and between 45 and 52 0^" nc

i
rta 

latitude. The climate is not very different from that 
of the northern Britifh colonies ; but as it is much 
further from the fea, and more to the northward, than 
moft of thofe provinces, it has a much feverer winter, 
though the air is generally clear j and, like moft of 
thofe American trafts that do not lie too far to the 
northward, the fummers are very hot, and exceeding 
pleafant. The foil in general is very good, and in 
many parts extremely fertile ; producing many diffe- 
rent forts of grains, fruits, and vegetables. I he mea- 
dow grounds, which are well watered, yield excellent 
grafs, and breed vaft numbers of great and fmall cattle. 
The uncultivated parts are a continued wood, compofed 
of prodigioufly large and lofty trees, of which there 
is fuch a variety of fpecics, that even of thofe who 
have taken moft pains to know them, there is not per- 
haps one that can tell half the number. Canada pro- 
duces, among others, two forts ot pines, the white 
and the red ; four forts of firs; two torts of cedar and. 
oak, the white and the red ; the male and female ma- 
ple ; three forts of aft-trees, the free, the mungrel, 
and the baftard ; three forts of walnut-trees, the hard, 
the foft, and the fmooth: vaft'numbers of beech-trees 
and white wood; white and red elms, and poplars. 
The Indians hollow the red elms into canoes, feme of 
which made out of one piece will contain. 2.0 perfons-; 
ethers are made of the bark ; the different pieces of 
which they few together with the inner rind, and daub 
ever the feams with pitch, or rather a bituminous mat- 
ter refembling pitch, to prevent their leaking ; the rios 
of thefe canoes are made of boughs of trees. In the 
hollow elms, the bears and wild cats take up their 
lodging from November to April. The country pro- 
duces alfo a vaft variety of other vegetables, particu- 
larly tobacco, which thrives well. Near Quebec is a 
ftne lead mine, and many excellent ones of iron have 
been difeovered. It hath alfo been reported that filver 
is found in fome of the mountains. The rivers are ex- 
tremely nuraerous, and many of them very large and 
deep. The principal are, the Ouattauais, St John’s, 
Seguinay, JDefpaires, and Trois Rivieres ; but all thefe 
are fwallowed up by the great river St Laurence. This 
river iffues from the lake Ontario ; and, taking its 
courfe north-eaft, waftes Montreal, where it receives 
the Ouattauais, and, fcrnvr many fertile iffands.. It con- 
tinues the fame courfe, and meets the tide upwards of 
400 miles from the fea, where it is navigable for large 
veffels ; and below Quebec, 320 miles from the fea, 
it becomes fp broad and fo deep, that ftips of the line 
contributed in the laft war to reduce that city. After 
receiving in its progrefs innumerable ftreams, it at laft 
falls into the ocean at cape Rofiers, where, it is 90 
miles broad, and where the, cold is intenfs and the fea 
boifterous. This river is the only one upon which 
any fettlements of note are as yet formed ; but it is 
very probable, that, in time to come, Canada, and 
thofe vaft regions to the weft, may be enabled of them- 
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Under the name felves to carry on a coniiderable trade upon the great Canadj. 

lakes .of freft water which thefe countries environ. ——v—^ 
Here are five lakes, the leaft of which is of greater ex- 
tent than the freft-water lakes to be found in any other 
part of the world : thefe are the lake Ontario, which 
is not lefs than 200 leagues in circumference ; Erie, 
or Ofwego, longer, but not fa broad, is about the 
fame extent. That of the Huron fpreads greatly in 
width, and is about 300 leagues in circuit; as alfo is 
that of Machigan, though like lake Erie it is rather 
long, and comparatively narrow. But the lake Su- 
perior is larger than any of thefe, being not lefs than 
500 leagues in circumference. Ail thefe are navigable 
by any veffels, and they all communicate with each 
other; but the paffage between Erie and Ontario is 
interrupted by a moft ftupendous fall or cataratt, 
called the falls of Niagara*. The river St Lawrence, * Spe Ni, 
as already obferved, is the outlet of thefe lakes, by agara. 
which they difeharge themfelves into the ocean. The 
French built forts at thefe feveral ftraits, by which the 
lakes communicate with one another, and on that 
where the laft of them communicates with the river. 
By thefe, while the country was in their poffeffion, 
they effeftually fecured to themfelves the trade of the 
lakes, and preferved an influence over all the Indian 
nations that lie near them. 

The moft curious and interefting part of the natural 
hiftory of Canada is the animals there produced. Thefe 
are flags, elks, deer, bears, foxes, martins, wild cats, 
ferrets, weafels, large fquirrels of a greyiih hue, hares 
and rabbits. The fouthern parts, in particular, breed 
great numbers of wild bulls, divers forts of roe bucks, 
goats, wolves, &c. The marftes, lakes, and pools, 
with which this country abounds, fwarm with otters 
and'beavers, of which the white are highly valued, 
as well as the right black kind. A vaft variety of birds 
are alfo to be found in the woods ; and the river St 
Lawrence abounds with fuch quantities of fift, that 
it is affirmed by fome writers, this would be a more 
profitable article than even the fur-trade.—There are 
in Canada a multitude of different Indian tribes : but 
thefe. are obferved to decreafe in number where the 
Europeans are moft nuraerous ; owing chiefly to the 
immoderate ufe of fpirituous liquors, of which they 
are exceffively fond. Their manners and way of living 
we have already particularly deferibedf. The principal f See dm 
tnwnR nrp Oinftpr. ’TYnis Rivieres, and Montreal. The rica, N° 9 
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towns are Quebec, Trois Rivieres, and Montreal. The rica, 
commodities required by the Canadians from Europe ~ 
are, wine, or rather rum ; cloths, chiefly coarfe; linen; 
and wrought iron. The Indian trade, requires rum,, 
tobacco, a fort of duffil blankets, gums, powder, balls, 
and flints, kettles, hatchets, toys, and trinkets of .all 
kinds. While the country was in poffeffion of the 
French, the Indians fupplied them with poultry ; and - 
the French had traders, who, like the original inha- 
bitants, traverfed the vaft: lakes and rivers in canoes, 
with incredible induftry and patience, carrying their 
goods into the remoteft parts of America, and among 
nations entirely unknown to us- Thefe again brought 
the furs, &c. home to them, as the Indians were there- 
by habituated to trade with them. For tins purpofe, 
people from all parts, even from the diftance of 1000 
miles, came to the French fair at Montreal, which be- 
gan in June, and fometimes lafted three months. On 
this occaiion many folemnities were obferved, guards 

were. 
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were placed, and the governor affifted to preferve order xani’s fecond expedition. He undertook a third, but C.’nadt. 
in fo great and various a concourfe of favage nations, was no more heard of, and it is thought that he and all v 
But fometimes great diforders and tumults happened ; his company periihed beforetfie could form any colony, 
and the Indians frequently gave for a dram all that In 1534, one Jaques Cartier of St Maloesfet fail under 
they were po fie fled of. It is remarkable, that many a commiffion from the French king, and on the 10th. 
of thefe nations a&ually paffed by the Englifh fettle- of May arrived at Cape Bonavifta in Newfoundland, 
ment of Albany in New York, and travelled 200 miles He had with him two fmall fhips befides the one in 
further to Montreal, though they could have purchafed which he failed. Fie cruifed along the coafts of that 
the goods they wanted cheaper at the former. ifland, on which lie difcovered inhabitants, probably 

Since Britain became poffelfed of Canada, our trade the Elkimaux. He landed in feveral places along the 
with that country has generally employed 34 fhips and coaft of the Gulf, and took poffeffion of the country in 
400 feamen ; their exports, at an average of three the king’s name. On his return, he was again fent 
years, in fkins, furs, ginfeng, fnake-root, capilkire, out with a comxniifion, and a pretty lar^e force: he re- 
and wheat, amount to 150,00c/. Their imports from turned in 1535, and paffed the winter at St Crcix; but 
Great Britain are computed at nearly the fame fum. It the feafon proved fo fevere, that he and his companions 
will, however, be always impoflible to overcome cer- muft have died of the fcurvy, had they not, by the ad- 
tain inconveniences ariiing from the violence of the vice of the natives, made ufe of the deca&ion of the 
winter. This is fo exceffive from December to April, tops and bark of the white pines. As Cartier, how- 
that the broadell rivers are frozen over, and the fnow ever, could produce neither gold nor filver, all that he 
lies commonly from four to fix feet deep on the ground, could fay about the utility of the fettlement was difre- 
even in thofe parts of the country which He three de- garded ; and in 1540, he was obliged to become pilot 
grees fouth of London, and in the temperate latitude of to one M. Roberval, who was by the French king ap- 
Paris. Another inconvenience arifes from the falls in pointed viceroy of Canada, and who failed from France 
the river St Lawrence below Montreal, which prevent with five veflels. Arriving at the gulph of St Lawrence,, 
ffiips from penetrating to that emporium of inland com- they built a fort; and Cartier was left to command the 
merce. Our communication therefore with Canada,, garrifon in it, while Roberval returned to France for 
and the immenfc regions beyond it, will always be in- additional recniits to his new fettlement. At laft, ha- 
terrupted during the winter-feafon, until roads are form- ving embarked in 1549, with a great number of adven- 
ed that can be travelled witliout danger from the Indians. turers, neither he nor any of his followers were heard 
For thefe favage people often commit hoftilities again!! of more* 
us, without any previous notice; and frequently, with- This fatal accident fo greatly difcouraged the court 
out any provocation, they commit the moil horrid ra- of France, that, for 50 years, no meafure were taken 
vages for a long time with impunity. for fupplying with neceflaries the fettlers that were left. 

Canada was° undoubtedly difcovered by Sebaftian At laft, Henry IV. appointed the Marquis de la Roche 
Cabot, the famous Italian adventurer, who failed un- lieutenant-general of Canada and the neighbouring 
der a commiflion from Henry VII. But though the countries. In 1598 he landed on the iile of Sable, 
Englifh monarch did not think proper to make any ufe which he abfurdly thought to be a proper place for a 
of this difcovery, the French quickly attempted it; we fettkment, though it was without any port, and with- 
have an account of their fifhing for cod on the banks of out produdl except briars. Here he left about 40 ma- 
Newfoundland, and along the fea-coaft of Canada, in lefadors, the refufe of the French jails. After cruizing- 
the beginning of the 16th-century. About the year for fome time on thecoall of Nova Scotia, without be- 
1506, one Denys, a Frenchman, drew a map of the ing able to relieve thefe poor wretches, he returned to 
gulph of St Lawrence ; and two years after, one Au- France, where he died of a broken heart. His colony 
bort, a fhip-mafter of Dieppe, carried over to France muft have periihed, had not a French fln'p been wreck- 
fome of the natives of Canada. As the new country, ed on the ifland, and a few fheep driven upon it at the 
however, did not promife the fame amazing quantities fame time. With the beards of the ihip they eroded 
of gold and filver produced by Mexico and Peru, the huts; and while the fheep lafted they lived on them, 
French for fome years negkded the difcovery. At feeding afterwards on fifh. Their clothes wearing out,, 
laft, in the year 1523, Francis I. a fenfible and en- they made coats of feal-fleins; and in this miferable con- 
terprifing prince, fent four (hips, under the command dition they fpent feven years, when Henry ordered 
of Verazani, a Florentine, to profecute difeoveries in them to be brought to France. The king had the cu- 
that country. The particulars of this man’s firft ex- riofity to fee them in their feal-fkin dreffes, and was fo 
pedition are not known. All we can learn is, that moved with their appearance, that he forgave them all 
he returned to France, and next year he undertook a their offences, and gave each of them 50 crowns to be- 
fecond. As he approached the coaft, he met with a vio- gin the world anew. 
lent ftorm; however, he came fo near as to perceive tire In 1600, one Chauvin, a commander in the French 
natives on the fhore, making friendly figns to him to navy, attended by a merchant of St Malo, called Pont- 
land. This being found impradticable by reafon of the grave, made a voyage to Canada, from whence he re- 
furf upon the coaft, one of the failors threw himfelf in- turned with a very profitable quantity of furs. Next 
to the fea; but, endeavouring to fvvim back to the fhip, year he repeated the voyage with the fame good for- 
a furge threw him on fhore without figns of life. Fie tune, but died while he waspreparing for a third. The 
was, however, treated by the natives with fuch care many fpecimens of profit to be made by the Canadian 
and humanity, that he recovered his ftrength, and was trade, at laft induced the public to think favourably of 
allowed to fwim back to the fhip, which immediately it. An armament was equipped, and the command of 
«turned to France. This is all. we know, of Vera- it given to Pontgrare, with powers to. extend his duco- 
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Canal, veries up the river St Lawrence. He failed in 1603, ha- 

W-y——' ving in his company Samuel Champlain, who had been 
a captain in the navy, and was a man of parts and ipi- 
rit. ~ It was not, however, till the year 1608, that the 
colony was fully eftablilhed. This was accompliihed 
by founding the city of Quebec, which from that time 
commenced the capital of all the fettlements iii Canada. 
The colony, however, for many years continued in a 
low way, and was often in danger of being totally ex- 
terminated by the Indians. As the particulars of thefe 
wars, however, could neither be entertaining, nor in- 
deed intelligible, to many of our readers, we choofe to 
omit them, and in general obferve, that the French not 
only concluded a permanent peace. with the Indians, 
but fo much ingratiated themfelves with them, that they 
could with the greateft eafe prevail upon them at any 
time to murder and fcalp the Englifh in^their fettle- 
ments. Thefe practices had a confiderable (hare in 
bringing about the laft war with France, when the 
whole country was conquered by the Britifh in 1761. 
The moil remarkable tranfa&ion in this conqueft was 
the liege of Quebec ; for a particular account of which, 
fee that article. And for the tranfa&ions here during 
the late American war, fee America (United States 

. of), n° 195, 200—207. 
CANAL of Communication, an artificial cut in 

the ground, fupphed with water from rivers, fprings, 
&c. in order to make a navigable communication be- 
twixt one place and another. 

The particular operations neceifary for making arti- 
ficial navigations depend upon a number of circumilan- 
ces. The fituation of the ground; the vicinity or con- 
nexion with rivers; the eafe or difficulty with which a 
proper quantity of wrater can be obtained ; thefe and 
many other circumftances necelfarily produce great va- 
riety in the ilruXure of artificial navigations, and aug- 
ment or diminiffi the labour and expence of executing 
them. When the ground is naturally level, and uncon- 
neXed with rivers, the execution is eafy, and the navi- 
gation is not liable to be difturbed by floods: but, when 
the ground rifes and falls, and cannot be reduced to a 
level, artificial methods of raifing and lowering vefiels 
mull be employed; which likewife vary according to 
circumltances. 

A kind of temporary fluices are fometimes employed 
for raffiag boats over falls or flioals in risers by a very 
fimple operation. Two polls or pillars of mafon-work, 
with grooves, are fixed, one on eagh bank of the river, 
at fome diilance below the flioal. The boat having paf- 
fed thefe polls, planks are let down acrofs the river by 
pullies into the grooves, by which the water is dammed 
up to a proper height for allowing the boat to pafs up 
the river over the Ihoal. 

The Dutch and Fleemings at this day fometimes, 
| when obllruXed by cafcades, form an inclined plane or 

rolling-bridge upon dry land, alongll which their vef- 
fels are drawn from the river below the cafcade into the 
river above it. This, it is faid, was the only method 
employed by the ancients, and is Hill ufed by the Chi- 
nefe, who are faid to be entirely ignorant of the nature 
and utility of locks. Thefe rolling-bridges confill of 
a number of cylindrical rollers which turn eafily on pi- 
vots, and a mill is, commonly built near by, fo that the 
fame machinery may ferve the double purpofe of work- 
ing the mill and drawing up veflels. 

] CAN 
A Loc k is a bafon placed lengthwife in a river or ca* Cana!. • 

nal, lined with walls of mafonry on each fide, and ter- w 

minated by two gates, placed where there is a cafcade 
or natural fall of the country; and fo conftruXed, that 
the bafon being filled with water by an upper fluice to 
the level of the waters above, a veffel may afcend thro’ 
the upper gate; or the water in the lock being reduced 
to the level of the water at the bottom of the cafcade, 
the veflel may defcend through the lower gate; for 
when the waters are brought to a level on either fide, 
the gate on that fide may be eafily opened. But as the 
lower gate is ftrained in proportion to the depth of wa- 
ter it fupports, when the perpendicular height of the 
water exceeds 12 or 13 feet, more locks than one be- 
come neceifary. Thus, if the fall be 17 feet, two 
locks are required, each having 8F fvet fall; and if 
the fall be 26 feet, three locks are neceflary, each 
having 8 feet 8 inches fall. The iide-walls of a lock 
ought to be very ilrong. Where the natural foun- 
dation is bad, they fhould be founded on piles and 
platforms of wood: they fhould likewife flope out- 
wards, in order to refill the preflure of the earth from 
behind. 

Plate CXIV. fig. 1. A perfpeXive view of part of 
a canal: the veflel L, within the lock AC.—Fig. 2. 
SeXion of an open lock: the veflel L about to enter.-— 
Fig. 3. SeXion of a lock full of water; the veflel L 
railed to a level with the water in the fuperior canal.—• 
Fig. 4. Ground feXion of a lock. L, a veflel in the 
inferior canal. C, the under gate. A, the upper 
gate. GH, a fubterraneous paifage for letting water 
from the fuperior canal run into the lock. KF, a fub- 
terraneous paflage for water from the lock to the infe- 
rior canal. 

X and Y (fig. 1.) are the two flood-gates, each 
of which confifis of two leaves, reiling upon one an- 
other, fo as to form an obtufe angle, in order the bet- 
ter to refill the preflure of the water. The firlt (X) 
prevents the water of the fuperior canal from falling 
into the lock; and the fecond (Y) dams up and fu- 
ilains the water in the lock. Thefe flood-gates ought 
to be very ftrong, and to turn freely upon their hinges. 
In order to make them open and Ihut with eafe, each 
leaf is furnilhed with a long lever A A ^ ; Qb, Q b. 
They fliould be made very tight and clofe, that as little 
water as poffible may be loll. 

By the fubterraneous paflage G H (fig. 2, 3, & 4) 
which defcends obliquely, by opening the lluice G, the 
water is let down from the fuperior canal D into the 
lock, where it is llopt and retained by the gate C 
when (hut, till the water on the lock comes to be on a 
level with the water in the fuperior canal D ; as repre- 
fented, fig. 3. When, on the other hand, the wa- 
ter contained by the lock is to be let out, the paflage 
G H mull be ihut by letting down the fluice G, the 
gate A mull be alfo Ihut, and the paflage K F opened 
by raifing the fluice K : a free paifage being thus gi- 
ven to the water, it defcends through K F, into the 
inferior canal, until the water in the lock is on a level 
with the water in the inferior canal B ; as reprefented, 
fig. 2. 

Now, let it be required to raife the veflel L (fig. 2) 
from the inferior canal B to the fuperior one D ; if 
the lock happens to be full of water, the fluice G mull 
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anal. f0 that the water in the lock may run out till it is on 
"v  a level with the water in the inferior canal B. When 

the water in the lock comes to be on a level with the 
water at B, the leaves of the gate C are opened by the 
levers C which is eafily performed, the water on each 
fide of the gate being in equilibrio ; the veffel then 
fails into the lock. After this the gate C and the 
fluice K are (hut, and the fluice G opened, in order 
to fdl the lock, till the water in the lock, and con- 
fequently the veflel, be upon a level with the water in 
the fuperior canal D ; as is reprefented in fig. 3. The 
gate A is then opened, and the vefiel paffes into the 
canal D. 

Again, let it be required to make a vefiel defcend 
from the canal D into the inferior canal B. If the 
lock is empty, as in fig. 2. the gate C and fluice K 
muft be (hut, and the upper fluice G opened, fo that 
the water in the lock may rife to a level with the wa- 
ter in the upper canal D. Then open the gate A, 
and let the veffel pafs thro’ into the lock. Shut the 
gate A and the ilnice G ; then open the fluice K, till 
the water in the lock be on a level with the water in 
the inferior canal; then the gate C is opened, and the 
veflel paffes along into the canal B, as was required. 

It is almoil needlefs to fpend time in enumerating 
the many advantages which necefiarily refult from ar- 
tificial navigations. Their utility is now fo apparent, 
that moll nations in Europe give the higheft encou- 
ragement to undertakings of this kind wherever they 
are practicable. The advantages of navigable canals 
did not efcape the obfervation of the ancients. From 
the moil early accounts of fociety we read of attempts 
to cut through large ilthmufes, in order to make a 
communication by water, either betwixt different na- 
tions, or diftant parts of the fame nation, where land- 
carriage was long and expenfive. Herodotus relates, 
that the Cnidians, a people of Caria in Afia Minor, 
defigned to cut the iithmus which joins that peninfula 
to the continent; but were fuperftitious enough to give 
up the undertaking, becaufe they were interdi<fted by 
an oracle. Several kings of Egypt attempted to join 
the Red-Sea to the Mediterranean. Cleopatra was 
exceedingly fond of this projedf. Soliman II. empe- 
ror of the Turks, employed $0,000 men in this great 
work. This canal was completed under the caliphate 
of Omar, but was afterwards allowed to fall into difre- 
pair ; fo that it is now difficult to difcover any traces 
of it. Both the Greeks and Romans intended to 
make a canal acrofs the Ifthmus of Corinth, which joins 
the Morea and Achaia, in order to make a navigable 
paffage by the Ionian fea into the Archipelago. De- 
metrius, Julius Caefar, Caligula, and Nero, made feve- 
ral unfuccefsful efforts to open this paffage. But, as 
the ancients were entirely ignorant of the ufie of water- 
locks, their whole attention was employed in making 
level cuts, which is probably the principal reafon why 
they fo often failed in their attempts. Charlemagne 
formed a defign of joining the Rhine and the Danube, 
in order to make a communication between the ocean 
and the Black Sea, by a canal from the river Almutz 
which difcharges itfeif into the Danube, to the Reditz, 
which falls into the Maine, and this laft falls into the 
Rhine near Mayence : for this purpofe he employed a 
prodigmua number of workmen.; but he met w ith fo 

CAN 
many obftacles from different quarters, that he was ob- Canal, 
liged to give up the attempt. 1 v'”““ 

The French at prefent have many fine canals: that 
of Briare was begun under Henry IV. and finifhed un- 
der the direction of cardinal Richelieu in the reign of 
Louis XIII. This canal makes a communication be- 
twixt the Loire and the Seine by the river Loing. It 
extends 11 French great leagues from Briare to Mon- 
targis. It enters the Loire a little above Briare, and 
terminates in the Loing at Cepoi. There are 42 locks 
on this canal. 

The canal of Orleans, for making another commu- 
nication between the Seine and the Loire, was begun 
in 1675, and finiffied by Philip of Orleans, regent of 
France, during the minority of Louis XV. and is fur- 
nifhed with 20 locks. It goes by the name of the ca- 
nal of Orleans ; but it begins at the village of Com- 
bleux, which is a (hort French league from the town 
of Orleans. 

But the greateft and moil ufeful work of this kind 
is the junilion of the o*;ean with the Mediterranean by 
the canal of Languedoc. It was propofed in the reigns 
of Francis I. and Henry IV. and was undertaken and 
finjihed under Louis XIV. It begins with a large re- 
fervoir 4000 paces in circumference, and 24 feet deep, 
which receives many fprings from the mountain Noire. 
This canal is about 64 leagues in length, is fupplied 
by a number of rivulets, and is furnilhed with 104 
locks, of about eight feet rife each. In fome places it 
paffes over bridges of valt height; and in others it cuts 
thro’ folid rocks for 1000 paces. At one end it joins 
the river Garonne near Tholoufe, and terminates at the 
other in the lake Tau, which extends to the port of 
Cette. It was planned by Francis Riquet in the 1666, 
and finifhed before his death, which happened in the 
id8o- 

In the Dutch* Auftrian, and French Netherlands* 
there is a very great number of canals ; that from Bru- 
ges to Offend carries veffels of 200 tons. 

The Chinefe have alfo a great number of canals;. 
that which runs from Canton to Pekin extends about 
825 miles in length, and was executed about 800 years- 
ago. 

It would be an endlefs talk to defcribe the numberr 
lefs canals in Holand, Ruffia, Germany, &c. We (hall 
therefore confine ourfelves to thofe that are either al- 
ready finiffied, or at prefent executing, in our own 
country. 

As the promoting of commerce is the principal in- 
tention of making canals, it is natural to expeft that 
their frequency in any nation ffiould bear fome propor- 
tion to the trade carried on in it, providing the iitua-' 
tion of the country will admit of them. The prefent 
ftate of England and Scotland confirms this obferva- 
tion. Though the Romans made a canal between the 
Nyne, a little below Peterborough, and the Witham, 
three miles below Lincoln, which is now almoil entire- 
ly filled up, yet it is not long fince canals were revived 
in England. They are now however become very nu- 
merous, particularly in the counties of York, Lincoln, 
and Cheffiire. Moff of the counties betwixt the mouth 
of the Thames and the Briftol channel are connected 
together either by natural or artificial navigations ■} 
thofe upon the Thames and Ills reaching within about 
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10 miles of thofe upon the Severn. The duke of 
Bridgewater’s canal in Chelhire runs 27 miles on a per- 
fed level; but at Barton it is carried by a very high 
aqueduct bridge over the Irwell, a navigable river ; to 
that it is common for vefiels to be palling at tne fame 
time both under and above the bridge. It is likewise 
cut fome miles into the hills, where the Duke’s coal- 
mines are wrought. ^ m < • 

A navigable canal betwixt the Forth and Clyde in 
Scotland, and which divides the kingdom in two parts, 
was firft thought of by Charles II. for tranfports and 
fmall fliips of war ; the expence of which was to have 
been L. 500,000, a fum far beyond the abilities ot his 
remn. It was again projefted in the year 1722, and a 
furvey made ; but nothing more done till 1761, when 
the then Lord Napier, at his own expence, caufed 
make a furvey, plan, and eftimate on a fmall feale. In 
1764, the trullees for tiiheries, &c. in Scotland earned 
make another furvey, plan, and eftimate of a canal live 
feet deep, which was to coil L. 79,000. In 1766, a 
fuhfcription was obtained by a number of the molt ie- 
fpeciable merchants in Glafgow, for making a canal 
four feet deep and twenty-four feet in breadth; but 
when the bill was nearly obtained in Parliament, it was 
given up on account of the fmallnefs of the fcale, and 
a new fubfeription fet on foot for a ^ canal feyen feet 
deep, eftimated at L. 150,000' Ibis obtained the 
fandtion of Parliament; and the. work was begun in 
1768 by Mr Smeaton the engineer. The extreme 
length of the canal from the borth to the Ciyde is 35 
miles, beginning at the mouth of the Cnrron, and end- 
ing at Dalmure Burnfoot on the Clyde, fix miles be- 
low Glafgow, rifing and falling 160 feet by means of 
3.9 locks, 20 on the call fide of the fummit, and 19 
on the well, as the tide does not ebb fo low in Clyde as 
in the Forth by nine feet. Veffels drawing eight feet 
water, and not exceeding nineteen feet beam and feven- 
ty-three feet in length, pafs with eafe, the canal having 
afterwards been deepened to upwards of eight feet. 
The whole enterprife difplays the art of man in a high 
degree. The carrying the canal through mofs, quick- 
fand, gravel, and rocks, up precipices and over valleys, 
was attended with inconceivable difficulties. There 
are eighteen draw-bridges and fifteen aquedudf bridges 
of note, befides fmall ones and tunnels. . In the firlt 
three miles there are only fix locks ; but- in the fourth 
mile there are no lets than ten locks, and a very fine 
aquedudt bridge over the great road to the weft of 
Falkirk. In the next fix miles there are only four 
locks, which carry you to the fummit. 1 he canal 
then runs eighteen miles on a level, and terminates a- 
bout a mile from Glafgow. In this courfe, for a con- 
fiderable way the ground is banked about twenty feet 
high, and the water is lixteen feet deep, and two miles 
of it is made through a deep mofs. At Kirkintulloch, 
the canal is earned over the water of Logie on an 
aqueduft arch of ninety feet broad. This arch was 
thrown over in three ftretches, having only a centre of 
thirty feet, which was ffiifted on fmall rollers from one 
ftretch to another; a thing new, and never attempted 
before with an arch of this fize ; yet the joinings are 
as fairly equal as any other part, and admired as a very 
fine piece of mafonry. On each fide there is a very con- 
fiderable banking over the valley. The work was car- 
ried on till it came within fix miles of its junction with 
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the Clyde 5 when the fubferiptioa and a fubfequent loan Cananm-, 
being exhaufted, the work was ftopt in 1775. The 
city of Glafgow, however, by means of a collateral 
branch, opened a communication with the Jorth, which 
has produced a revenue of about L. 6000 annually; 
and,' in order to finiffi the remaining fix miles, the go- 
vernment in 1784 gave L. 50,000 out of the forfeited 
eftates, the dividends arifing from this fum to be ap- 
plied to making and repairing roads in the Highlands 
of Scotland. Accordingly the work has been refum- 
ed ; and by contrail, under a high penalty, muft be 
entirely completed in November 1789. T-he aqueduct 
bridge over the Kilven (now finiffied, and fuppofed 
the greateft of the kind in the world) coniifts of 
four arches, and carries the canal over a valley 65 
feet high and 420 in length, exhibiting a very An- 
gular effort of human ingenuity and labour. 1 o 
fupply the canal with water was of itfelf a very great 
work. There is one refervoir of 50 acres 24 feet deep, 
and another of 70 acres 22 feet deep, into which many 
rivers and fprings terminate, which it is thought will 
afford fufficient fupply of water at all times. This 
whole undertaking when finiffied will coft about 
L. 200,000. It is the greateft of the kind in Britain, 
and without doubt will be of great national utility ; 
though it is to be regretted that it had not been exe- 
cuted on a ftill larger fcale, the locks being too ffiort 
for tranfporting large mafts. 

Canal, in anatomy, a du£t or paffage through 
which any of the juices flow. 

CANANOR, a large maritime town of Afia, on 
the coaft of Malabar, in a kingdom of the fame name, 
with a very large and fafe harbour. It formerly be- 
longed to the Portuguefe, and had a ftrong fort to 
guard it j but in 1683, the Dutch, together with the 
natives, drove them away j and alter they became ma- 
tters of the town, enlarged the fortifications. They 
have but a very fmall trade ; but there is a town at 
the bottom of the bay independent of the Dutch, 
whofe prince can bring 20,000 men into the field. 
The Dutch fort is large, and the governor’s lodgings 
are at a good diitance from the gate ; fo that, when 
there was a fkirmiffi between the fadlory and the na- 
tives, he knew nothing of it till it was over. E. Long. 
78. 10. N. Lat. 12. o. 

Cananor, a fmall kingdom of Alia, on the coaft of 
Malabar, whofe king can raife a confiderable army. 
The natives are generally Mahometans and the coun- 
try produces pepper, cardamons, ginger, mirobolans, 
and tamarinds, in which they drive a confiderable trade. 

CANARA, a kingdom of Afia, on the coaft of 
Malabar. The inhabitants are Gentoos, or Pagans ; 
and there is a pagod, or temple, called Ramtrut, which 
is vifited every year by a great number of pilgrims. 
Here the cuftom of burning the wives with their hul- 
bands had its beginning, and is pradtifed to this day. 
The country is generally governed by a woman who 
keeps her court at a town called Baydor, two days 
journey from the fea. She may marry whom ffie pleafes; 
and is not obliged to burn with her huffiand, like her 
female fubjedts. They are fo good obfervers of their 
laws, that a robbery or murder is fcarce ever heard of 
among them. The Canarans have forts built of earth 
along the coaft, which-are garrifoned with 200 or 300 
foldiers, to guard againft the robberies of their neigh- 

bours. 
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Canaria. 

Canary-If- 
1 anils. 

hours. The lower grounds yield every year two crops 
of corn or rice ; and the higher produce pepper, betel 
nuts, fanders wood, iron, and fteel. I he Poi'tuguefe 
clergy here live very loofely, and make no fcruple of 
procuring women for ftrangers. 

CANARIA (anc. geog.), one of the Fortunate 

] CAN 
9. Palma; 10. Rocca ; n. Salvages; '12. TenerilF. 
Weft longitude from 12. to 21. north latitude from 
27. 30. to 29. 30. 

CANARr-Bird. See Fringilla. Thefe birds are 
much admired for their finging, and take their name 
from the place from whence they originally came, ivz. 

Canary- 
bird. 

I (lands, a proof that thefe were what are now called the the Canary-iflands ; but of late years there is a fort of 
Canaries. Canaria had its name from its abounding with birds brought from Germany, and efpecially from Tirol, 
d0£S 0f'an enormous fize, two of which were brought and therefore called German birds, which are much 
to Juba king of Mauritania. See the following article. better than the others ; though both are fuppofed to 

Ca?mrm0 or the Grand Canary, an ifland in have originally come from the fame place. The cocks 
the Atlantic Ocean, about 180 miles from the coaft never grow fat, and by fome country people cannot be 
of Africa. It is about 100 miles in circumference, and diftinguifhed from common green-birds; though the 
3 3 in diameter. It is a fruitful ifland, and famous for 
the wine that bears its name. It alfo abounds with 
apples, melons, oranges, citrons, pomegranates, figs, 
olives, peaches, and plantains. I he In and palm 
trees are the moft common. The towns are, Canary 
the capital, Gualdera, and Geria. 

CANARY, or Cividad de Palmas, is the capital 
of the ifland of Canaria, with an indifferent caftle, and 
a bifhop’s fee. It has alfo a court of inquifition, and 
the fupreme council of the reft of the Canary-iflands ; 

Canary-birds are much luftier, have a longer tail, and 
differ much in the heaving of the paffages of the throat 
when they fing. Thefe birds being fo much efteemed 
for their fong, are fometimes fold at a high price, ac- 
cording to the goodnefs and excellency of their notes ; 
fo that it will always be advifable to hear one fing be- 
fore he is bought. In order to know whether he is in 
good health, take him out of the ftore-cage, and put 
him in a clean cage by himfelf; if he Hand up boldly, 
without crouching or fhrinking in his feathers, look 

alfo four convents, two for men and two for wo- with a bride eye, and is not fubjeft to clap his head 
men. The town is about three miles in compafs, and 
contains 12,000 inhabitants. The houfesare only one 
ftory high, and fiat at the top ; but they are well built. 
The cathedral is a handfome ftrufture. W. Long. 
15. 20. N. Lat. 28. 4. 

CANARr-IJlands, are fituated in the Atlantic ocean, 
over againll the empire of Morocco in Africa. I hey 
were formerly called the Fortunate IJlands, on ac- 
count of the temperate healthy air, and excellent 
fruits. The land is very fruitful, for both wheat and 
barley produce 130 for one. Fhe cattle thrive well, 
and the woods are full of all forts of game. The Ca- 
nary finging birds are well known all over Europe. 
There are here fugar-canes in great abundance ; but 
the Spaniards firft planted vines here, from whence we 
have the wine called Canary or Sack. 

Thefe i(lands were not entirely unknown to the an- 

under his wung, it is a fign that he is in good health ; 
but the greateft matter is to obferve his dunging: if he 
bolts his tail like a nightingale after he has dunged, it 
is a iign he is not in good health, or at lead that he 
will foon be fick ; but if his dung be very thin like 
water, or of a (limy white without any blacknefs in 
it, it is a fign of approaching death. When in per- 
feft health, his dung lies round and hard, with a fine 
white on the outfide, dark within, and dries quickly ; 
though a feed-bird feldum dungs fo hard, unlefs he is 
very young. 

Canary-birds are fubjeeft to many difeafes, particu- 
larly impofthumes, which affeft the head, caufe them 
to fall fuidenly from the perch, and die in a ftiort 
time, if not fpeedily cured. The moft approved me- 
dicine is an ointment made of frefli butter and capon’s 
greafe melted together. With this the top of the 

cients; but they were a long while forgot, till John de bird’s head is to be anointed for tw'O or. three days, 
Betencourt difeovered them in 1402. " It is laid they and it will diffolve the impofthume : but if the medi- 

cine has been too long delayed, then, after three or four 
fee whether the place of his head be 

were firft inhabited by the Phoenicians, or Carthagi- 
nians, but on no certain foundation; nor could the in- 
habitants themfelves tell from whence they were deri- 
ved ; on the contrary, they did not know there was 
any other country in the world. Their language, 
manners, and cuftoms, had no refemblance to thofe of 
their neighbours. However, they were like the people 
on the coaft of Barbary in complexion. They had no 
iron. After the difeovery, the Spaniards foon got pof- 
feffion of them all, under whofe dominions they are to 
this day, except Madeira, which belongs to the Portu- 
guefe. The inhabitants are chiefly Spaniards; though 
there are fome of the firft people remaining, whom 
they call Guanches, who are fomewhat civilized by their 
intercourfe with the Spaniards. They are a hardy, ac- 
tive, bold people, and live on the mountains. Their 
chief food is goat’s milk. Their complexion is tawny, 
and their nofes flat. The Spanilh veffels, when they 
fail for the Weft Indies, always rendezvous at thefe 
iflands, going and coming. Their number is 12. 1. 
Alegranza; 2. Canaria; 3. Ferro; 4. Fuerteventura; 
5. Gomera; 6. Gratiofa; 7. Lancerotta; 8. Madeira; 
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times anointing, 
foft; and if fo, open it gently, and let out the matter, 
which will be like the yolk of an egg ; when this is 
done, anoint the place, and the bird will be cured. At 
the fame time he muft have figs with his other food, 
and in his water a (lice or two of liquorice, with white 
fugar-candy. • 

Canary-birds are diftinguilhed by different names at 
different times and ages : fuch as are about tlr'ee years 
old are called runts ; thofe abov; two are named eriffs; 
thofe of the firft year under the care of the old ones, 
are termed branchers ; thofe that are new-flown, and 
cannot feed themfelves, pujhers ; and thofe brought up 
by hand, nejllings. 

The Canary-birds may be bred with us ; and, if 
treated with proper care, they will become as vigorou* 
and healthful as in the country from whence they 
have their name. The cages in which thefe birds 
are kept are to be made either of walnut-tree or 
oak, with bars of wire ; becaufe thefe, being wroods of 

■ftrength, do not require to be ufed in large pieces. 
L The 
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The common (hape of cages, which is cylindric, is 
very improper for thefe birds ; for this allows little 
room to walk, and without that the birds ufually be- 
come melancholy. The moft proper of all fhapes is 
the high and long, but narrow. 

If thefe birds eat too much, they grow over-tat, 
lofe their fhape, and their Tinging is fpoiled ; or at 
leaft they become fo idle, that they will fcarce ever 
fine;. In this cafe their victuals is to be given them in 
a much fmaller quantity, and they will by this means 
be recovered by degrees to ail their beauty, and will 
ling as at firft. a 

At the time that they are about to build their nelts, 
there mull be put into their cages fome hay, dried 
thoroughly in the fan : with this mull be mixed fome 
mofs dried in the fame manner, and feme Hag’s hair ; 
and great care is to be taken of breeding the young, 
in the article of food.' As foon as the young birds 
are eight days old, or fomewhat more, and are able to 
eat and pick up food of themfelves, they are to be 
taken out of the cage in which they were hatched, and 
each put feparately into another cage, and hung up 
in a room where it may never have an opportunity of 
hearing the voice of any other bird. After they have 
been kept thus about eight days, they are to be ex- 
cited to ling by a bird-pipe ; but this is not to be 
blowed too much, or in too Ihrill a manner, left they 
ling themfelves to death. 

For the firft fifteen days the cages are to be covered 
with a black cloth, and for the fifteen days following 
with a green one. Five leffons in a day from the pipe 
are fufficient for thefe young creatures ; and they mull 
not be difturbed with feveral founds at the fame time, 
left they confound and puzzle them: two leffbns Ihould 
be given them early in the morning, one about the 
middle of the day, and two more at night. 

The genius and temper of the feveral birds of this 
kind are very different. The males are almoft always 
melancholy, and will not fing unlefs they are excited 
to it by hearing others continually finging about them. 
The male bird of this kind will often kill the female 
put to him for breeding ; and when there are feveral 
females together with the males, they will often do 
the fame to one another from jealoufy. It is therefore 
not eafy to manage the article of their breeding well 
in this particular, unlefs in this manner: let two female 
birds be put into one cage, and when they have lived 
together fome time, they will have contra&ed a fort of 
love for one another, which will not eaftly be diffolved. 
Put a male bird into the cage with thefe two, and 
every thing will go well; their friendfhip will keep 
them from quarrelling about his favours, and from dan- 
ger of his mifehievous difpofition ; for if he attacks 
one of them, in order to kill her, the other will imme- 
diately take her part; and after a few of thefe battles, 
the male will find that they are together an over- 
match for him at fighting, and will then diftribute his 
favours to them, and there will not fail of being a 
voung breed or two, which are to be taken away from 
their parents, and educated as before direfted. Some 
males watch the time of the female’s laying, and de- 
vour the eggs as fail as fhe depofits them ; and others 
take the young ones in their beak as foon a,s hatched, 
and crufh them to death againft the fides of the cage, 
d; feme other; way deftroy them. When a male has 
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been known once to have been guilty of this, he is to 
be (hut up in a fmall cage, in the middle of the large 
one in which the female is breeding her young, and   
thus he will often comfort her with finging all clay 
long, while (he fits upon the eggs or takes care of the 
young ones-; and when the time of taking away, to 
put them into feparate cages, is come, the male is to 
be let out, and he will always after this live in friend- 
fhip with the female. 

If the male become Tick during the time of the fe- 
male’s fitting or bringing up her young, he muft be 
removed immediately, and only brought to the fide of 
her cage at certain times, that {he may fee him, till he 
is perfeftly cured; and then he is to be fiiut up again 
in his cage in the middle. 

Canary-birds are various in their notes; fome having 
a fweet fong, others a lowifti note, others a long fong, 
which is heft, as having the greateft variety of notes: 
but they fing chiefly either the titlark or nightingale 
notes. See Song of Birds. 

CANCALLE, a town of France, in Upper Brit- 
tany, by the fea-fide, where there is a road. Here the 
Britifh landed in 1758, in their way to St Maloes, 
where they burnt a great number of fhips in the har- 
bour, and then retired without lofs. This town was in 
their power; but they afted like generous enemies, and 
did no hurt to this nor any other on the coaft. W. 
Long. o. 13. N. Lat. 48. 41. 

CANCELIER, in falconry, is when a light brown 
hawk, in her Hooping, turns two or three times upon 
the wing, to recover herfelf before Ihe feizes. 

CANCELLI, a term ufed to denote lattice windows, 
of thofe made of crofs bars difpofed latticewife ; it is 
alfo ufed for rails or ballufters inclofing the communion- 
table, a court of juftice, or the like, and for the network 
in the inlide of hollow bones. 

CANCELLING, in the civil law, an a£l whereby 
a perfon confents that fome former deed be rendered 
null and void. This is otherwife called refcifion. The 
word comes from the Latin cancellare to encompafs or 
pale a thing round. In the proper fenfe of the word, 
to cancel, is to deface an obligation, by palling the pen 
from top to bottom, or acrofs it; which makes a kind 
of chequer lattice, which the Latins call cancclli. 

CANCER, in zoolog}', a genus of infefts belong- 
ing to the order of infecta aptera. The generic cha- 
rafters are thefe: they have eight legs, (feldom ten or 
fix), befides the two large claws which anfwer the pur- 
pofe of hands. They have two eyes at a confiderable 
diftance from each other, and for the moft part fup- 
ported by a kind of pedunculi or footftalks ; the eyes 
are likewife elongated and moveable ; they have two 
clawed palpi, and the tail is jointed. This genus in- 
cludes the lobfter, ftirimp, &c. There are no lefs than 
87 fpecies of cancer, diftinguilhed principally by the 
length of their tails and the margins of their breafts. 
The following are the moft remarkable. 

1. The gammarus, or common lobfter, with a fmooth Commo' 
thorax, fliort ferrated fnout; very long antennae ; and Lbker. 
between them two fiiorter ones, bifid; claws and fangs 
large, the greater tuberculated, the leffer ferrated on: 
the inner edge; four pair of legs; fix joints in the tail; 
tail-fins rounded. It inhabits all the rocky fiiores of 
our ifland, but chiefly where there is a depth of war 
ter. In Llyn in Caernarvonfhire a certain fmall lob* 

6 . fler. 
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'ancer. fter, nothing different except in fize, burrows in the 
—v—' fand. They are brought in vaft quantities from the 

Orkney ifles, and many parts of the eaftern coaft of 
Scotland, to the London markets. Sixty or feventy 
thoufand are annually brought from the neighbourhood 
of Montrofe alone.—The lobfter was well known to the 
ancients, and is well defcribed by Ariftotle under the 
name of -rax.®'. It is found as far as the Hellefpont; 
and is called at Conftantinople ltc%uda and licpuda. 

Lobfters fear thunder, and are apt to caft their claws 
on a great clap: it is faid that they will do the fame 
on the tiring of a great gun; and that, when men of 
war meet a lobfter boat, a jocular threat is ufed, that, 
if the mafter does not fell them good lobfters, they will 
falute him. ... A 

The habitation of this fpecies is in the cleareft wa- 
ter, at the foot of rocks that impend over the fea. This 
has given opportunity of examining more clofely into 
the natural hiftory of the animal, than of many others 
who live in an element that prohibits moft of the hu- 
man refearches, and limits the inquiries of the moft in- 
quifitive. Some lobfters are taken by hand ; but the 
greater quantity in pots, a fort of trap formed of twigs, 
and baited with garbage; they are formed like a wire 
moufe-trap, fo that when the loblter gets in, there is no 
return. Thefe are fattened to a cord funk in the fea, 
and their place marked by a buoy.— They begin to breed 
in the fpring, and continue breeding moft part of the 
fummer. They propagate more hutnano, and are ex- 
tremely prolific. Dr Batter fays he counted 12,444 
eggs under the tail, befides thole that remained in the 
body unprotruded They depofit thofe eggs in the 
fand, where they are foon hatched. 

Lobfters change their cruft annually. Previous to 
their putting off their old one, they appear fick, lan- 
guid, and rettlefs. They totally acquire a new coat in 
a lew days ; but during the time that they remain de- 
fencelefs, they feek fome very lonely place, for fear of 
being devoured by fuch of their brethren as are not in 
the fame fituation. It is alfo remarkable, that lobfters 
and crabs will renew' their claws, ii by accident they 
are torn off; and it is certain they wull grow again in a 
few weeks, though they never attain to the fize of the 
firft. They are very voracious animals, and feed on 
fea-wfeeds, garbage, and all forts of dead bodies. 1 he 
pincers of one of the lobfters large claw's are furnilhed 
with knobs, and thofe of the other are always ferrated. 
With the former it keeps firm hold of the {talks of 
fubmarine plants, and with the latter it cuts and minces 
its food very dexteroufiy. The knobbed or numb claw, 
as the fiihermen call it, is fometimes on the right and 
fometimes on the left fide indifferently. It is more 
dangerous to be feized by them with the cutting claw 
than the ether; but, in either cafe, the (p*:ckeft w'ay 
to get difengaged from the creature is to pull off its 
claw. The female or hen lobfter does not caft her {hell 
the fame year that fhe depofits her ova, or, in the 
common phrafe, is in berry. When the ova firft appear 
tinder her tail, they are fmall, and extremely black ; 
but they become in fuccefiion almoft as large as ripe 
elder berries before they are depofited, and turn of a 
dark brown colour, efpecially towards the end of the 
time of her depoiiting them. They continue full, and 
depofiting the ova in conftant fucceffion, as long as 
any of that black iujiftance can be found in their body. 
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which, when boiled, turns of a beautiful red colour, Cancer. ^ 
and is called their coral. Hen-lobfters are found in 1 ^ ^r"' 
berry at all times of the year, but chiefly in winter. It 
is a common miftake, that a berried hen is always in 
perfeaion for the table. When berberries appear large 
and brownifti, ftie will always be found exhaufted, wra- 
tery, and poor. Though the ova be caft at all times of 
the year, they feem only to come to life during the 
warm fummer months of July and Auguft. Great num- 
bers of them may then be found, under the appearance 
of tadpoles, fwimming about the little pools left by 
the tides among the rocks, and many alfo under their 
proper form from half an inch to four inches in length. 
In catting their (hells, it is hard to conceive how the 
lobfter is able to draw the fifh of their large claws out, 
leaving the {hells entire and attached to the {hell of 
their body, in which ftate they are conftantly found. 
The fifhermen fay, the lobfter pines before calling, till 
the fifti of its large claw is no thicker than the quill ot 
a goofe, which enables it to draw its parts through 
the joints and narrow paffage near the trunk. The new 
{hell is quite membranaceous at firft, but hardens by 
degrees. Lobfters only grow in fize while their {hells 
are in their foft ftate. They are chofen for the table, 
by their being heavy in proportion to their fize ; and 
by the hardnefs of their {hells on their iides, which, 
when in perfedtion, will not yield to moderate preffure. 
Barnacles and other fmall fifh adhering to them are 
reckoned certain figns of fuperior goodnefs. Cock- 
lobfters are in general better than the hens in winter; 
they are diftinguifhed by the narrownefs of their tails,^ 
and by their having a ftrong fpine upon the centre ot 
each of the tranfverfe proceffes beneath the tail, which 
fupport the four middle plates of their tails. The fifh 
of a lobfter’s claw is more tender, delicate, and eafy of 
digeftion, than that of the tail. In fummer, the lob* 
fters are found near the (hore, and thence to about fix 
fathoms water; in winter, they are feldom taken in 
lefs than 12 or 15 fathoms. Like other infedls, they 
are much more adlive and alert in warm weather than 
in cold. In the water, they can run nimbly upon their 
legs or fmall claws; and, if alarmed, can fpring, tail 
foremoft, to a furprifing diftance, as fwift as a bird can 
fly. The fifhermen can fee them pafs about 30 feet; 
and, by the fwiftnefs of their motion, fuppofe they may 
go much further. Athenaeus remarks this circumftance, 
and fays, that “ the incurvated lobfters will fpring with 
the a&ivity of dolphins.” Their eyes are raifed upon 
moveable bafes, which enables them to fee readily every 
way. When frightened, they will fpring from a confi- 
derable diftance to their hold in the rock, and, what is 
not lefs furprifing than true, will throw themfelves into 
their hold in that manner through an entrance barely 
fufficient for their bodies to pafs. 

2. The ftrigofus, or plated lobfter, with a pyra-Plate CSV. 
midal fpiny fnout ; thorax elegantly plated, each plate 
marked near its jun&ion with fhort ftriae; claws 
much longer than the body, thick, echinated, and 
tuberculated; the upper fang trifid ; only three legs 
fpiny on their Tides; tail broad. The largeft of this 
fpecies is about fix inches long. It inhabits the coafts 
of Anglefea, under ftones and fuci. It is very a&ive ; 
and, if taken, flaps its tail againft the body with much 
violence and noife. 

3. The aftacus* or craw-fifh, k’ith a proje&ing fnout 
X, 2 flightly 
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Cancer, {lightly ferrated on the fides; a fmooth thorax ; back 
1    fmooth, with two fmall fpines on each fide ; claws 
C^v 

U{hi large, befet with fvnall tubercles : two firft pair of legs 
fluimp, &c. clawed, the two next fubulated ; tail confiding of five 

joints ; the caudal fins rounded. It inhabits many or 
the rivers in England, lodged in holes which they form 
in the clayey banks. Cardan fays, that this fpecieo in- 
dicates the goodnefs of water; for in the belt water 
they are boiled into the reddeft colour. 

4. The ferratus, or prawn, with along ferrated fnout 
bending upwards; three pair of very long filiform 
feelers ; claws fmall, furnilhed with two fangs ; fmooth 
thorax ; five joints to the tail; middle caudal fin fu- 
bulated, two outmoft flat and rounded. It is frequent 
in feveral fhores among loofe Rones; fometimes found 
at fea, and taken on the furface over 30 fathoms depth 
of water; cinereous when frelh, of a fine red when 
boiled. 

y. The crangon, or fhrimp, with long {lender feelers, 
and between them two projefting laminae ; claws with 
a Angle, hooked, moveable fang ; three pair of legs; 
feven joints in the tail; the middle caudal fin_fubu- 
lated, the four others rounded and fringed, a fpine on 
the exterior fide of each of the outmoft. It inhabits 
the fhores of Britain in vaft quantities, and is the moft 
delicious of the genus. 

6. The fquilla, with a fnout like a prawn, but deeper 
and thinner ; the feelers longer in proportion to the 
bulk; the fub-caudal fins rather larger; is, at full 
growth, not above half the bulk of the former.—It in- 
habits the coafts of Kent; and is fold in London un- 
der the name of the 'white Jhrimp, as it affumes that 
colour when boiled. 

7. The atomos, or atom-lobfter, with a {lender body ; 
filiform antennae ; three pair of legs near the head ; be- 
hind which are two pair of oval veficulas; beyond are 
three pair of legs, and a {lender tail between the laft 
pair. It is very minute, and the help of the microfcope 
is often neceflary for its infpeftion. 

8. The pulex, or flea-lobfter, with five pair of legs, 
and two claws, imperfetft ; with 12 joints of the body. 
It is very common in fountains and rivulets; fwims 
very fwiftly in an incurvated poRure on its back ; em- 
braces and protefts its young between the legs; does 
not leap. 

9. The locuft, or locuR-lobRer, with four antennae; 
two pair of imperfedt claws ; the firft joint ovated ; 
body confifts of 14 joints, in which it differs from the 
former. It abounds, in fummer, on the ftiores, beneath 
{tones and algae; leaps about with vaft agility. 

10. The diogenes, foldier-crab, or hermit-crab, with 
rough claws ; the left daw is the longeft (this being 
the only difference between the diogenes and lernardus) ; 
the legs are fubulated, and ferrated along the upper 
ridge ; the tail naked and tender, and furniflied with a 
hook by which it fetures itfelf in its lodging. This 

will pinch very hard whatever molefts them. Ariftotle Canctr. 
deferibes it very exaftly under the name of *«?*'’'“’»• * “ 
By the moderns it is called the foldier, from the idea of 
its dwelling in a tent; or the hermit, from retiring into 
a cell. 

It is very diverting to obferve this animal when 
wanting to change its fliell. The little foldier is feen 
bufily parading the (bore along that line of pebbles 
and (hells which is formed by the extremeft wave ; ftill, 
however, dragging its old incommodious habitation at 
its tail, unwilling to part with one {hell, even though 
a troublefome appendage, till it can find another more 
convenient. It is feen Hopping at one {hell, turning it, 
and paffing it by ; going on to another, contemplating 
that for a while, and then flipping its tail from its old 
habitation to try on the new' : this alfo is found to be 
inconvenient, and it quickly returns to its old (hell 
again. In this manner it frequently changes, till at lad 
it finds one light, roomy, and commodious ; to this it 
adheres, though the (hell be fometimes fo large as to 
hide the body of the animal, claws and all. Yet it is 
not till after many trials, and many combats alfo, that 
the foldier is thus completely equipped ; foi there is 
often a conteft between two of them for fome well- 
looking favourite (hell for which they are rivals. They 
both endeavour to take poffeflion ; they ftrike with 
their claws, they bite each other, till the vveakeft is ob- 
liged to yield by giving up the objedf of difpute. It is 
then that the vidtor immediately takes poffeffion, and 
parades it in his new conqueft three or four times back 
and forward upon the ftrand before his envious anta- 
gonift. When this animal is taken, it fends forth a 
feeble cry, endeavouring to feize the enemy w'ith its 
nippers ; which if it faftens upon, it will fooner die than 
quit the grafp. 

The hermit-crabs frequent moftly thofe parts of the 
fea-fnores which are covered with fnrubs and trees, 
producing various wild fruits on which they fubfiil; 
though they will alfo feed on the fragments of fifh and 

animal fubftances caft on (bore. When roailed 

Hermit* 
crab. 

other 
in the (hell, they are efteemed delicate. The hermit- 
crab, hung in the air, diffolves into a kind of oil, 
which ipeedily cures the rheumatifm, if rubbed upon 
the part. 

1 x. The vocans, or fand-crab, is but of a fmall fize ; 
its colour light brown, or dufley white. It has eight 
legs, and two claws, one of which is double the fize 
of the other; thefe claws ferve both to defend and 
to feed themfelves with. The head has two fquare 
holes, which are receptacles for its eyes ; out of which 
it thrufts them, and draws them in again at pleafure. 
Their abode is only on the fandy {bores of Ilathera, 
and many others of the Bahama iflands. They run 
very faft, and retreat from danger into little holes they 
make in the fand. 

nooK. oy which U ICC ill ca men m no JLW.O 12. The grapfus, or red mottled crab, hath a round The pea* 
fpecies is parafitic ; and inhabits the empty cavities of body, the legs longer and larger than in other kinds ;crab* 
turbinated {hells, changing its habitation according to the claws red ; except which, the whole is mottled in 

’ r " ■ ' ’ a beautiful manner with red and white. Thefe crabs 
inhabit the rocks hanging over the fea; they are the 
nimbleft of all others, and run with furprifing agility 
along the upright fide of a rock, and even under the 
rocks that hang horizontally below the water. This 
they are often neceflitated to do for efcaping the affaults 
of rapacious birds that purfue them. Thefe crabs 

never 

lui uiiiauv-v* AWV'   y  b ~ 
its increafe of growth from the fmall nerite to the large 
whelk> Nature denies it the ftrong covering behind, 
which it hath given to others of this clafs; and therefore 
dire&s it to take refuge in the deferted cafes of other 
animals. They crawl very faft with the fhell on their 
back ; and at the approach of danger draw themfelves 
within the {hell, and, thrufting out the larger claw, 
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'ancei*. never go to land ; but frequent moftly thole parts of 

the promontories and ifhnds of rocks in and near the 
fea, where, by the continual and violent agitation of 
the waves againft the rocks, they are always wet, con- 
tinually receiving the fpray of the fea, which often 
wafhes them into it ; but they inftantly return to the 
rock again, not being able to live under water, and 
yet requiring more of that element than any of the 
ciuftaceous kinds that are not fifn. 

13. The granulatus, or rough-fhelled crab: thefe 
Crabs are pretty large, and are commonly taken from 
the bottom of the fea in fhjillow water ; the legs are 
fmall in proportion to the body ; the two claws are 
remarkably large and flat. The whole fhell is covered 
over with innumerable little tubercles' like fhagreen : 
the colour is brown, varioufly ftained with purple. 

14. The cancer erythropus, or red-claw crab, is of 
a fmall fize, and brown colour; it hath two claws of 
unequal bignefs, red at the ends; and eight legs, which 
feem of lefs ufe to Them than in other crabs; for when 
on the ground, they crawl with flow pace, dragging 
their bodies along ; but they are moftly feen grafping 
with their claws, and hanging to fome fea-plant, or 
other marine fubftance. 

ir. The pifum, or pea-crab, with rounded and 
fmooth thorax, entire and blunt; with a tail of the fize 
of the body, which commonly is the bulk of a pea. 
It inhabits the mufcle, and has unjuftly acquired the 
repute of being poifonous. The fwelling after eating 
of mufcles is wholly conftitutional ; for one that is af- 
fcfted by it, hundreds remain uninjured. Crabs either 
of this kind, or allied to them, the ancients believed 
to have been the confentaneous inmates of the Pinnje, 
and other bivalves; which, being too ftupid to per- 
ceive the approach of their prey, were warned of it by 
their vigilant friend. Oppian tells the fable prettily. 

In clouded deeps below, the pinna hides, 
And through the filent paths obfcurely glides ; 
A ftupid wretch, and void of thoughtful care, 
He forms no bait, nor lays the tempting fnare ; 
Tut the dull fluggard boafts 2l crab his friend, 
Whofe bufy eyes the coming prey attend. 
One room contains them, and the partners dwell 
Beneath the convex of one floping Ihell; 
Deep in the watry- vaft the comrades rove, 
And mutual intereft binds their conftant love ; 
That wifer friend the lucky junfture tells. 
When in the circuit of his gaping fhells 
Tifh wand’ring enter ; then the bearded guide 
Warns the dull mate, and pricks his tender fide ; 
He knows the hint, nor at the treatment grieves, 
But hugs th’ advantage, and the pain forgives ; 
His doling fliells the pinna fudden joins, 
And ’twixt the preffing fides his prey confines : 
Thus fed by mutual aid, the friendly pair 
Divide their gains, and alb the plunder lhare. 

16. The maenas, or common crab, with three not- 
ches on the front; five ferrated teeth on each fide ; 
claws ovated; next joint toothed; hint feet fubukted; 
dirty green colour; red when boiled. It inhabits all 
our Ihores; and lurks under the algse, or burrows un- 
der the fand. Is fold, and eaten by the poor of our 
capitals. 

17. The pagurus, or black clawed crab, with a cre- 

nated thorax ; fmooth body; quinquedentated front; ~m:e 
fmooth claws and black tips; hind feet fubulated. It v"’" 
inhabits the rocky coafts; is the moft delicious meat 
of any ; cafts its Ihell between Chriftmas and Eafter. 
The tips of the claws of this fpecies are ufed in medi- 
cine ; intended to abforb acidities in the ftomach and 
bowels. 

18. The velutinus, or velvet crab, with the thorax 
quinquedentated; body covered with Ihort, brown, 
velvet-like pile ; claws covered with minute tubercles ; 
fmall fpines round the top of the fecond joint; hind 
legs broadly ovated.—This is among the Ipecies taken 
notice of by Ariftotle on account of the broad feet, 
which, he fays, affift them in fwimming ; as web-feet 
do the water-fowl. It inhabits the weitern coalt of 
Anglefea. 

19. The horridus, or horrid-crab, with a projefting 
bifurcated fnout, the end diverging ; body heart- 
ftiaped ; with the claws and legs covered with long and 
very fharp fpines.—It is a large fpecies, and inhabits 
the rocks on the eaftern coafts of Scotland. It is com- 
mon to Norway and Scotland, as many of the marine 
animals and birds are. 

20. The ruricola, land-crab, or violet-crab, with violet* 
a fmooth entire thorax, and the two laft joints of the crab, 
feet armed with fpines. It inhabits the Bahama iflands, 
as well as moft lands between the tropics; and feeds 
upon vegetables. 

Thefe animals live not only in a kind of orderly fo- 
ciety in their retreats in the mountains, but regularly 
once a year march down to the fea-fide in a body ot 
fome millions at a time. As they multiply in great 
numbers, they choofe the month of April or May to 
begin their expedition ; and then fally out by thou- 
fands from the ftumps of hollow trees, from the clefts 
of rocks, and from the holes which they dig for them- 
felves under the furface of the earth. At that time 
the whole ground is covered with this band of adventu- 
rers; there is no fetting down one’s foot without treading 
upon them. The fea is their place of deftination, and 
to that they direct their march with right-lined pre- 
cifion. No geometrician could fend them to their def- 
tined ftation by a fhorter courfe ; they neither turn to 
the right nor left, whatever obftacles intervene; and 
even if they meet with a houfe, they wall attempt to >■ 
fcale the walls to keep the unbroken tenor of their way. 
But though this be the general order of their route, 
they, upon other occafions, are obliged to conform to 
the face of the country ; and if it is interfered with 
rivers, they are then feen to wind along the courfe of 
the itream. The proceflion fets forward from the 
mountains with the regularity of an army under the 
guidance of an experienced commander. They are 
commonly divided into three battalions ; of which the 
firft confifts of the ftrongeft and boldeft. males, that, 
like pioneers, march forward to clear the route and 
face the greateflT dangers. Thefe are often obliged to 
halt for want of rain, and to go into the moft conve- 
nient encampment till the weather changes. The main 
body of the army is compofed of females, which never 
leave the mountains till the rain is fet in for fome time, 
and then defeend in regular battalia, being formed into 
columns of 50 paces broad, and three miles deep, and 
fo clofe that they almoft cover the ground. Three 
or four days after this, the rear-guard follows, a ftrag-- 
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Cancer, gling undifclplined tribe, confifting’ of males and fe- 

males, but neither fo robuil nor fo vigorous as the 
former. The night is their chief time of proceeding ; 
but if it rains by day, they do not fail to profit by the 
occafion ; and they continue to move forward in their 
flow uniform manner. When the fun Chines and is hot 
upon the furface of the ground, they then make an u- 
niverfal halt, and wait till the cool of the evening. 
When they are terrified, they march back in a con- 
fufed diforderly manner, holding up their nippers, with 
which they fometimes tear off a piece of the ficin, and 
then leave the weapon where they infli&ed the wound. 
They even try to intimidate their enemies ; for they 
often clatter their nippers together, as if it were to 
threaten thofe that come to difturb them. But tho’ 

' they thus drive to be formidable to man, they are much 
more fo to each other; for they ace poffeffed of one 
moft unfocial property, which is, that if any of them 

* by accident is maimed in fuch a manner as to be inca- 
pable of proceeding, the reff fall upon and devour it 
on the fpot, and then purfue their journey. 

When, after a fatiguing march, and efcaping a thou- 
fand dangers, ‘ (for they are fometimes three months in 
getting to the Chore), they have arrived at their def- 

' lined port, they prepare to caff their fpawn. The 
peas are as yet within their bodies, and not excluded 
as is ufual in animals of this kind, under the tail; for 
the creature waits for the benefit of fea-water to help 
the delivery. For this purpofe the crab has no fooner 

. reached the Chore, than it eagerly goes to the edge of 
the water, and lets the waves waCh over its body two 
or three times. This feems only a preparation for 
bringing their fpawn to maturity ; for, without far- 
ther delay, they withdraw to feek a lodging upon land : 
in the mean time the fpawn grows larger, is excluded 
out of the body, and Clicks to the barbs under the flip, 
or more properly the tail. This bunch is feen as big 
as an hen’s egg, and exaftly refembling the roes of 
herrings. In this date of pregnancy they once more 
feek the Chore for the lad time ; and Chaking off their 
fpawn into the water, leave accident to bring it to ma- 
turity. At this time whoie Choals of hungry fiCh are 
at the Chore in expefta’.ion of this annual fupply ; the 
ftfa to a great diftance teems black with them ; and 
about two thirds of the crabs eggs are immediately 
devoured by thefe rapacious invaders. The eggs that 
efcape are hatched under the fand ; and, foon after, 
millions at a time of thefe little crabs are feen quit- 
ting the Chore, and flowly travelling up to the moun- 
tains. The old one§, however, are not fo active to 
return; they have become fo feeble and lean, that they 
can hardly creep along, and the fleCh at that time 
changes its colour. The moft of them, therefore, are 
obliged to continue in the flat parts of the country till 
they recover, making holes in the earth, which they 
cover at the mouth with leaves and dirt, fo that no air 
may enter. There they throw off their old Chells, 
which they leave, as it were, quite whole ; the place 
where they opened on the belly being tmfeen. At 
that time they are quite naked, and almoft without 
motion for nx days together, when they become fo 
fat as to be delicious food. They have then under 
their llomachs four large wd)rte.ftor.es, which gradually 
decreafe in proportion as the Chell hardens, and, when 

they come to perfe&ion, are not to be found. It is 
at that time that the animal is feen Cloudy making it» 
way back; and all this is moft commonly performed in 
the fpace of fix weeks. 

This animal, when poffeffed of its retreats in the 
mountains, is impregnable : for, only fubfifting upon 
vegetables, it feldom ventures out; and its habitation 
being in the moft inaccefiible places, it remains for a 
great part of the feafon in perfedl fecurity. It is only 
when impelled by the defire of bringing forth its 
young, and when compelled to defeend into the flat 
country, that it is taken. At that time the natives 
wait for its defeent in eager expectation, anti deftroy 
thoufands ; but, difregarding their bodies, they only 
feek for that fmall fpawn wdiich lies on each fide of the 
ftomach within the fhell, of about the thicknefs of a 
man’s thumb. They are much more valuable upon 
their return after they have caft their Chell; for, being 
covered with a Ckin refembling foft parchment, almoft 
every part except the ftomach may be eaten. They 
are taken in the holes by feeling for them with an m- 
ftrument ; they are fought after by night, when on 
their journey, by flambeaux. The inllant the animal 
perceives itfelf attacked, it throws itfelf on its back, 
and with its claws pinches moft terribly whatever it 
happens to fallen on. But the dexterous crab-catcher 
takes them by the hinder legs in fuch a manner that 
the nippers cannot touch him, and thus he throws them 
into his bag. Sometimes alfo they are caught 'W hen 
they take refuge in the bottoms of holes in -rocks by 
the fea-fide, by clapping a Click at the mouth of the 
hole, which prevents their getting out'; and then foon 
after, the tide coming, enters the hole, and the ani- 
mal is found, upon its retiring, drowned in its retreat. 

Thefe crabs are of various fizes, the larged about 
fix inches wide ; they walk fide-wrays like the fea-crab, 
and are Chaped like them: fome are black, fome yel- 
low, fome red, and others variegated wfith. red, white, 
and yellow mixed. Some of thefe are poifonolis { 
and feveral people have died of eating of the crabs, 
particularly of the black kind. The light-coloured are 
reckoned bell ; and when full in fielh, are very w'ell 
tailed. In fome of the fugar iflands they are eat with- 
out danger; and are no fmall help to the negro Claves, 
who, on many of thefe iflands, would fare very hard 
without them. 

.Cancer, in medicine, a roundiCh, unequal, hard, 
and livid tumour, generally feated in the glandulous 
parts of the body, fuppofed to be fo called, becaufe 
it appeal's at length with turgid veins Chooting out 
from it, fo as to refemble, as it is thought, the figure 
of a crab-fifh; or, others fay, becaufe, like that 
fiCh, wThere it has once got, it is fcarce poffible to drive 
it away. See (the Index fubjoined to) Medicine. 

Cancer, in altronomy, one of the twelve figns, re- 
prefented on the globe in the form of a crab, and thus 
marked (.25 ) in books. It is the fourth conftellation 
in the ftarry zodiac, and that from which one qua- 
drant of the ecliptic takes its denomination. The rea- 
fon generally afligned tor its name as well as figure, is 
a fuppofed refemblance which the fun’s motion in this 
fign bears to the crab-fiCh. As the latter walks back- 
wards, fo the former, in this part of his courfe, be- 
gins to go backwards, or recede from us; though the 
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'ancheri- difpofition of liars in this fign is by others fuppofed to 
zante. given the firll hint to the reprefentation of a 

andahar. CT^ . r ^ ^ , 
y Tropic of Cancer, in altronomy, a leuer circle of 

the fphere parallel to the equator, and palling through 
the beginning of the fign Cancel*. 

CANCHERIZANTE, or Cancherizato, in the 
Italian mufic, a term fignifying a piece of mufic that 
begins at the end, being the retrograde motion from 
the end of a fong, 6cc. to the beginning. 

CANCROMA, or Boat-bill, in ornithology, a 
genus of birds belonging to the order of GralU ; the 
charafters of which are : The bill is broad, with a keel 
along the middle ; the nollrils are fmall, and lodged 
in a furrow ; the tongue is fmall; and the toes are, di- 
vided. There are two fpecies : 

1. The Cochlearia, or Creiled Boat-bill, is of the 
fize of a fowl; the length 22 inches. The bill is four 
inches long, and of a fingular form, not unlike a boat 
with the keel Uppermoft, or, as fome think, like the 
bowls of two fpoons, placed with the hollow parts to- 
gether ; the upper mandible has a prominent ridge at 
the top, and on each fide of this a long channel, at 
the bottom of which the nollrils are placed ; thefe are 
oval, and fituated obliquely ; the general colour of the 
bill is duiky, or in fome fpecimens dark brown ; the 
fkin between the under jaw capable of diftenfion: from 
the hind head fprings a long black creft, the feathers 
which compofe it narrow, and end in a point ; the 
middle ones are fix inches in length, the others leflen 
by degrees, the outer ones being not more than one 
inch : between the bill and eye the Ikin is bare and 
duiky ; the plumage on the forehead white ; the reft 
of the bird of a pale bluifh alh-colour ; acrofs the 
lower part of the neck behind is a tranfverfe band of 
brownilh black, which paffes forwards on each fide to- 
wards the breaft, ending in a point, but does not en- 
compafs itthe fore part of the neck, and under parts, 
are bluilh white, except the belly and thighs, which 
are rufous: the feathers which hang over the breaft 
are loofe, like thofe of the heron : the tail is three in- 
ches and a half long, and the wings, when clofed, reach 
nearly to the end of it : the leg is three inches in 
length ; and the thigh, from its infertion to the knee, 
four; the middle toe two inches and a half; the bare 
part above the knee one inch and a half: the colour 
of the bare parts yellowilh brown; claws black : the 
toes are connetted at the bafoby a membrane, which, 
as in the umbre, is deepeft in the outer one.—It in- 
habits Cayenne, Guiana, and Brafil, and chiefly fre- 
quents fuch parts as are near the water : in fuch places 
it perches on the trees which hang over the ftreams, 
and, like tlfl^ kings-filher, drops down on. the filh 
which fwim beneath. It has been thought to live on 
crabs likewife, whence the Einnasan name 

iteCXVl 2. The Cancrophaga, or Brown Boat-bill, a diftindl 
fpecies, according to Linmeus, but which Mr Lathan 
conliders as only a variety, is of the fize of the former; 
the head and creft the fame ; the upper parts,- inftead 
of afli-col6ur, are of a pale rufous brown; the tail ru- 
fous afli; and the under parts wholly of a cream co- 
lour ; the bill and legs of a yellow brown.. Its place 
and manners the fame with thofe of the preceding. 

CANDAHAR, a province of Perfia, bounded on 
the north by the province of Balk ; on the eaft, by 

that of Cabul; on the fouth, by Buchor and Sableftan; Candahar 
and on the weft, by Sigeftan. There have been bloody 
wars between the Indians and Perlxans on account of 
this province ; but in 1650 it fell to the Perfians. The 
inhabitants are known by the name of Jghuars, or 
sf/ghans, who have often endeavoured to throw off the 
yoke. But, in 1737, they were feverely punilhed for 
Inch an attempt. See Persia. 

Candahar, the capital of the above province, is 
feated on a mountain ; and being a place of great 
trade, has a confiderable fortrefs The caravans that 
travel from Perfia and the parte about the Cafpian fea- 
to the Eaft Indies, choofe to pafs through Candahar, 
becaufe there is no danger oi being robbed on this 
road, and provifions are very reafonable. The religion 
is Mahometanifm, but there are many Banians and 
Guebres. E. Long. 67. 5. N. Lat. 33. o. 

CANDAULES, the laft king of Lydia, of the 
family of the Heraclides. See Lydia. 

CAN DEL ARES (from candela a candle), the 
name of an order in the former editions of Linnaeus’s 
Fragments of a natural method, confifting of thefe 
three genera, rbizophora, nyjfa, and mimufops. They 
are removed, in the latter editions, into the order 
Holoracea:; which fee. 

C AND I A, the modern name of the ifland of Crete 
(fee Crete). The word is a variation of KLunda, , 
which was originally the Arabian name of the metro- 
polis only, but in time came to be applied to the 
whole ifland. 

Candia came into the poffeffion of the Venetians 
by purchafe in the year 1194., as related under the 
article Crete ; and foon began to flounfh under the 
laws of that wife republic. The inhabitants, living 
under the prote&ion of a moderate government, and 
being encouraged by their mafters, engaged in com- 
merce and agriculture. The Venetian commandants 
readily afforded to thofe travellers who vilited the 
ifland, that afliftance which is neceffary to enable them 
to extend and improve ufeful knowledge. Belon, the 
naturalift, is laviffi in praife of their good offices, and s 
defenbes, in an interelling manner, the flourilhing Hate 
of that part of the ifland which he vifited. 

The feat of government was eftablifhed at Candia. 
The magiftrates and officers, who compofed the coun- 
cil, refided there. The provifor-general was prefident. 
He poffeffed the chief authority ; and his power ex- 
tended over the whole principality. It continued in 
the poffeflion of the V enetians for five centuries and 
an half. Cornaro held the chief command at the time 
when it was threatened, with a ftorm, on the fide of 
Conftantinople. The Turks, for the fpace of a year, „ 
had been employed in preparing a vaft armament. They 
deceived the Venetian, by affuring him that it was in- 
tended againft Malta. In the year 1645, in the 
midft of a lolemn peace, they appeared unexpedledly 
before Crete with a fleet of 400 fail, having on board 
60,000 land forces, under the. command of four pa- 
chas. The emperor Ibrahim, under whom this ex- 
pedition was-undertaken, had no fair pretext to offer 
in juftification of his enterprize. He made ufe of all 4 

that perfidy which chara&erizes the people of the eaft, 
to.impofe on the Venetian fenate. He loaded their 
ambaffadpr with prefents, direfted his fleet to bear for 
Cape Matapjin, as if they had been going beyond the 
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Candla. Arcliipelago ; and caufed the governors of Tina and 
“—v Cerigna to be folemnly aflured, that the republic had 

nothing to fear for her poflefiions. At the very inllant 
when he was making thofe affurances, his naval ar» 
mament entered the gulf of Canea ; and, palling be- 
tween that city and St Theodore, anchored at the 

. mouth of Platania. 
The Venetians, not expefting this fudden attack, 

had made no preparations to repel it. The Turks 
landed without oppofition. The ille of St ‘Iheodore 
is but a league and an half from Canea. It is only 
'three quarters of a league in compals. Phe Venetians 
had ere&ed two forts there ; one of which. Handing 
on the fummit of the higheft eminence, on the coalt 
of that little ifle, was called Turluru ; the other, on a 
lower lituation, was named St Theodore. It was an 
important objedt to the Muffulmans to make them- 
felves mailers of that rock, which might annoy their 
Ihips. They immediately attacked it with ardour. 

‘The firft of thofe fortreffes, being deftitute of foldiers 
and cannon, was taken without Unking a blow. The 

■ garnfon of the other conlilled of no more than 60 
men. They made a gallant defence, and Hood out till 
the lall extremity ; and when the I urks at lall pre- 
vailed, their number was diminilhed to ten, whom the 
•captain-pacha cruelly caufed to be beheaded. 

Being now mailers of that important poll, as well 
as of Lazaret, an elevated rock, Handing about half 
a league from Canea, the Turks inveHed the city by 
fea and land. General Cornaro was Hruck, as with a 

‘thunder-clap, when he learned the defcent of the ene- 
my. In the whole illand there were no more than 
a body of 3500 infantry, and a fmall number of ca- 
valry. The befieged city was defended only by 1000 
regular troops, and a few citizens, who were able .to 
bear arms. He made haHe to give the republic notice 
of his diHrefs; and poHed himfelf off the road, that he 
might the more readily fuccour the befieged city. He 
threw a body of 250 men into the town, before the 
lines of the enemy were completed. He afterwards 
made feveral attempts to Hrengthen the befieged with 
other reinforcements; but in vain. The Turks had 
advanced in bodies clofe to the town, had carried a 
half-moon battery, which covered the gate of Retimo; 
and were battering the walls night and day with their 
numerous artillery. The befieged defended themfelyes 
with refolute valour, and the fmalleff advantage which 
the befiegers gained coff them dear. General Cor- 
naro made an attempt to arm the Greeks, particularly 
the Spachiots, who boaffed loudly of their valour. He 
formed a battalion of thefe. But the asra of their va- 
lour was long paff. When they beheld the enemy, 
and heard the thunder of the cannon, they took to 
flight; not one of them would Hand fire. 

While the fenate of Venice were deliberating on the 
means to be ufed for relieving Canea, and endeavour- 
ing to equip a fleet, the Mahometan generals were 
facrificing the lives of their foldiers to bring their en- 
terprife to a glorious termination. In different en- 
gagements they had already leff 20,000 warriors ; but, 
<lelcending into the ditches, they had undermined the 
walls, and blown up the moH impregnable forts with 
•explofions of powder. They fprung one of thofe mines 
•beneath the baltion of St Hemetri. It overturned a 
dConfiderable part of the wall, which crufhed all the 
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defenders of the baffion. That inffant the befiegers Candia. 
fprung up with their fabres in their hands, and taking 
advantage of the general conHernation of the befieged 
on that quarter, made themfelves maffers of the poH. 
The befieged, recovering from their terror, attacked 
them with unequalled intrepidity. About 400 men af- 
failed 2000 Turks already firmly poffed on the wall, 
and preffed upon them with fuch obffinate and daunt- 
lefs valour, that they killed a great number, and drove 
the reff down into the ditch. In this extremity, 
every perfon in the city was in arms. The Greek 
monks took up mufkets; and the women, forgetting 
the delicacy of their fex, appeared on the walls among 
the defenders, either fupplying the men with ammu- 
nition and arms, or fighting themfelves; and feveral 
of thofe daring heroines loll their lives. 

Tor 50 days the city held out againff all the forces 
of the Turks. If, even at the end of that time, the 
Venetians had fent a naval armament to its relief, the 
kingdom of Candia might have been faved. Doubtlefs, 
they were not ignorant of this well known fail. The 
north wind blows ffraight into the harbour of Canea. 
When it blows a little brilkly, the fea rages. It is 
then impoffible for any fquadron of fhips, however 
numerous, to form in line of battle in the harbour, and 
to meet an enemy. If the Venetians had fet out from 
Cerigo with a fair wind, they might have reached 
Canea in five hours, and might have entered the har- 
bour with full fails, without being expofed to one 
cannon-ffrot ; while none of the Turkifh fhips would 
have dared to appear before them ; or if they had ven- 
tured, mull have been driven back on the fhore, and 
dalhed in pieces among the rocks. But, inffead of thus 
taking advantage of the natural circumffances of the 
place, they fent a few galleys, which, not daring to 
double Cape Spada, coalled along the fouthern fhore 
of the illand, and failed of accomplifhing the defign 
of their expedition. 

At laff, the Cancans, defpairing of relief from Ve- 
nice, feeing three breaches made in their walls, thro’ 
which the infidels might eafily advance upon them, 
exhauffed with fatigue, and covered with wounds, and 
reduced to the number of 500 men, who were obliged 
to fcatter themfelves round the walls, which were half 
a league in extent, and undermined in all quarters, 
demanded a parley, and offered to capitulate. They 
obtained very honourable conditions ; and after a glo- 
rious defence of two months, which coll the Turks 
20,000 men, marched out of the city with the ho- 
nours of war. Thofe citizens, who did not chufe to 
continue in the city, were permitted to remove ; and 
the Ottomans, contrary to their ufual practice, faith- 
fully obferved their ffipulations. 

The Venetians, after the lofs of Canea, retired to 
Retimo. The captain-pacha laid liege to the citadel 
of the Slide, fituated in the entrance of the bay, on an 
high rock, of about a quarter of a league in circum- 
ference. He railed earthen-batteries, and made an in- 
effedlual attempt to level its ramparts. At laff, de- 
•fpairing of taking it by afiault, he left fome forces to 
■block it up from all communication, and advanced to- 
wards Retimo. That city, being unwalled, was de- 
fended by a citadel, Handing on an eminence wdiich 
overlooks the harbour. General Cornaro had retired 
thither. At the approach of the enemy, he advanced 
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from the city, and waited for them in the open field. 
In the action, inattentive to his own fiifety, he en- 
couraged the foldiers, by fighting in the ranks. A 
glorious death was the reward of his valour ; but his 
fall determined the fate of Retimo. 

The Turks having landed additional forces on the 
idand, they introduced the plague, which was almofi. 
a conftant attendant on their armies. This dreadful 
peft rapidly advanced, and, like a devouring fire, wad- 
ing all before it, deftroyed molt part of the inhabi- 
tants. The reft, fleeing in terror before its ravages, 
efcaped into the Venetian territories, and the ifland 
was left almoft defolate.    ailu^ xiavurr tnca ea um ve 

The fiege of the capital commenced in 1646, and netian fleet, wh^h waTlymg oTCafea"" wllh^ view to 
was protruded much Jonathan that of Troy. Till intercept him, he landed at Pallo Cajiro, and formed 
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doubled the extremity of Cape Melee, though within 
fight of the Venetian fleet, which was becalmed off 
Cape Spada, and could not advance one fathom to 
oppofe an enemy confiderably weaker than them- 
felves. 

Kiopruli, fon and fucceffor to the vifir of that name, 
who had long been the fupport of the Ottoman em- 
pire, knowing that the murmurs of the people againit 
the long continuance of the fiege of Candia were 
rifing to an height, and fearing a general revolt, which 
would be fatal to himfelf and his matter, fet out from 
Byzantium about the end of the year 1666 at the 
head of a formidable army. Having efcaped the Ve- 

the year 1648, the Turks fcarce gained any advan- 
tages before that city. They were often routed by the 
Venetians, and fometimes compelled to retire to Re- 
timo. At that period Ibrahim was folemnly depofed, 
and his eldelt fon, at the age of nine years, was raifed 
to the throne, under the name of Mahomet IV. Not 
fatisfied with confining the fultan to the horrors and 
obfeurity of a dungeon, the partizans of his fon 
ftrangled him on the 19th of Auguft, in the fame 
year. That young prince, who mounted the throne 
by the death of his father, was afterwards expelled 
from it, and condemned to pafs the remainder of his 
life in confinement. 

^ In the year 1649, Uffein Pacha, who blockaded 
Candia, receiving no fupplies from the Porte, was 
compelled to raife the fiege, and retreat to Canea. 
The Venetians were then on the fea with a llrong 
fquadron. They attacked the Turkifh fleet in the 
bay of Smyrna, burnt 12 of their fliips and 2 gallies, 
and killed 6000 of their men. Some time after, the 
Mahometans having found means to land an army on 
Candia, renewed the fiege of the city with greater 
vigour, and made themfelves mafters of an advanced 
tort that was very troublefome to the befieged ; which 
obliged them to blow it up. 

. From the year 1650 till 1658, the Venetians, con- 
tinuing mafteis of the fea, intercepted the Ottomans 
every year in the (traits of the Dardanelles, and fought 
them in four naval engagements; in which they de- 
feated their numerous fleets, funk a number of their 
caravels, took others, and extended the terror of their 
arms even to the walls of Conftantinople. That capi- 
tal became a feene of tumult and diforder. The Grand 
Signior, alarmed, and trembling for his fafety, left 
the city with precipitation. 

Such glorious fuccefs revived the hopes of the Ve- 
netians, and depreffed the courage of the Turks. They 
converted the fiege of Candia into a blockade, and 
fuflered confiderable Ioffes. The Sultan, in order to 
exclude the Venetian fleet from the Dardanelles, and 
to open to his own navy a free and fafe paflage, caufed 
two toitreiies to be built at the entrance of the Itraits. 
He gave orders to the Pacha of Canea to appear again 
before the walls of Candia, and to make every poflible 
effort to gain the city. In the mean time, the repub- 
lic of Venice, to improve the advantages which they 
had gained, made feveral attempts on Canea. In 1660, 
that city was about to furrender to their arms, when 
the Pacha of Rhodes, hafteningto its relief, reinforced 
the defenders with a body of 2000 men. lie happily 
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his lines around Candia. Under his command were 
aOui Pachas, and the flower of the Ottoman forces. 
Thofe troops, being encouraged by the prefence and 
the piomiies of their chiefs, and fupported by a great 
quantity of artillery, performed prodigies of valour. 
All the exterior forts were deftroyed. " Noth in o- now 
remained to the befieged but the bare line of the°walls, 
unprotefted by fortreffes; and thefe being battered 
by an inceffant difeharge of artillery, foon gave way 
on all quarters. Still, however, what pofterity may 
perhaps regard as incredible, the Cancans held out. 
three years againft all the forces of the Ottoman em- 
pire. At laft they were going to capitulate, when 
the hope of afliftance from France reanimated their 
valour, and rendered them invincible. The expe&ed 
fuccours arrived on the 26th of June 1669. ^They 
were condufted by the duke of Noailles. Under his 
command were a great number of French noblemen, 
who came to make trial of their fldll in arms againil 
the Turks. 

Next day after their arrival, the ardour of the French 
prompted them to make a general fally. The duke 
of Beaufort, admiral of France, affumed the command 
of the forlorn hope. He was the firft to advance 
againft the ^luffulmans, and was followed by a nume- 
rous body of infantry and cavalry. They advanced 
funoufly upon the enemy, attacked them within their 
trenches, forced the trenches, and would have com- 
pelled them to abandon their lines and artillery, had 
not an unforefeen accident damped their courage. In 
the midft of the engagement a magazine of pow'der 
was fet on fire; the foremoft of the combatants loft 
their lives; the French ranks were broken ; feveral of 
their leaders, among wdiom was the duke of Beaufort, 
difappeared for ever; the foldiers fled in diforder; and 
the duke of Noailles, writh difficulty, effefted a retreat 
within the walls of Candia. The French accufed the 
Italians of having betrayed them; and on that pretext 
prepared to fet off fooner than the time agreed upon. 
No intreaties of the commandant could prevail with 
them to delay their departure ; fo they reimbarked. 
Their departure determined the fate of the city. There 
were now no more than five hundred men to defend 
it. Morofini capitulated with Riopruli, to whom he 
furrendered the kingdom of Crete, excepting only the 
Sude, Grabufa, and Spina-Longua. The grand vifir 
made his entrance into Candia on the 4th of October 
1670; and flayed eight months in that city, infpedting 
the reparation of its walls and fortrefles. 

1 he three fortreffes left in the hands of the Vene- 
M tians 
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Cantfia. tians by the treaty of capitulation remained long after 
—v in their poffeffion. At laft they were all taken, one 

after another. In fhort, after a war of thirty years 
continuance, in the courie of which more than tw o 
hundred thoufand men fell in the ifland, and it was 
deluged with ftreams of Chrillian and Mahometan 
blood, Candia was entirely fubdued by the Turks, in 
whofe hands it ftill continues. 

Of the climate of Candia travellers ipeak with lap- 
ture. The heat is never exceffive ; and in the plains 
violent cold is never felt. In the warmeft days of 
fummer the atmofphere is cooled by breezes from the 
fea. Winter, properly begins here with December and 
ends with January ; and during that Ihort period fnow 
never falls on the the lower grounds, and the iuiface 
of the water is rarely frozen over. Moft frequently 
the weather is as fine then as it is in liritain at tne be- 
ginning of June. Thefe two months have received 
the name of winter, becaufe in them there is a copious 
fall of rain, the fky is obfeured with clouds, and the 
north winds blow violently ; but the rains are favour- 
able to agriculture, the winds chafe the clouds towards 
the fummits of the mountains, ^vhere a repofitory is 
formed for thofe waters which are to fertilize the 
fields ; and the inhabitants of the plain fuffer no in- 
convenience from thefe tranfient blafls. In the month 
of February, the ground is overfpread with flowers 
and riling crops. The reft of the year is almoft one 
continued fine day. The inhabitants of Crete never 
experience any of thofe mortifying returns of piercing 
cold, which are fo frequently felt in Britain and even 
more fouthern countries ; and which, fucceeding fud- 
denly after the cheriihing heats of fpring, nip the blof- 
foming flowers, wither the open buds, deftroy half the 
fruits of the year, and are fatal to delicate conftitutions. 
The fky is always unclouded and ferene; the winds are 
mild and refrefhing breezes. The radiant fun proceeds 
in fmiling majefty along the azure vault, and ripens 
the fruits on the lofty mountains, the riiing hills, and 
the plains. The nights are no lefs beautiful; their 
coolnefs is delicious. The atmofphere not being 
overloaded with vapours, the fky unfolds to the ob- 
ferver’s view a countlefs profufion of ftars; thofe nu- 
merous ftars fparkle with the moft vivid rays, and 
ftrew the azure vault in which they appear fixed, 
with gold, with diamonds, and with rubies. Nothing 
can be more magnificent than this fight, and the Cre- 
tans enjoy it for fix months in the year. 

To the charms of the climate other advantages are 
joined which augment their value: There are fcarce 
any morafles in the ifland ; the waters never Hand here 
In a ftate of ftagnation; they flow in numberlefs ftreams 
from the tops of the mountains, and form here and 
there large fountains or fmall rivers that empty them- 
fcl ves into the fea; the elevated fituation of their 
fprings caufes them to dafli down with fuch rapidity, 
that they never lofe themfelves in pools or lakes ; con- 

^ ftquently infefts cannot depofit their eggs upon them, 
as they would be immediately hurried down into the 
fea ; and Crete is not infelted like Egypt with thofe 
clouds of infefts which fwarm in. the houfes, and whofe 
fting is infufferably painful; nor is the atmofphere here 
loaded with thofe noxious vapours which rife from 
marfhy grounds. 

The mountains and hills are overfpread with various 

kinds of thyme, favoury, wild thyme, and with a mnl- Fannla, 
titude of odoriferous and balfamic plants; the rivulets v'""* 
which flow down the vallies are overhung with myr- 
tles and laurel rofes ; clumps of orange, citron, and 
almond trees, are plentifully fcattered over the fields ; 
the gardens are adorned with tufts of Arabian jaf- 
mine. In fpring, they are beftrewed with beds or 
violets ; feme extenfive plains are arrayed in iaffron ; 
the cavities of the rocks are fringed with fweet fmell- 
ing dittany. In a word, from the hills, the vales, 
and the plains, on all hands, there arife clouds of exqui- 
fite perfumes, which embalm the air, and render it a 
luxury to breathe it. 

As to the inhabitants, the Mahometan men are ge- 
nerally from five feet and an half to fix feet talk They 
bear a ftrong refemblance to ancient ftatues ; and it 
mull have been after fuch models that the ancient ar- 
tifts wrought. The women alfo are generally beauti- 
ful. Their drefs does not reftrain the growth of any 
part of their bodies, and their fhape therefore aftumes 
thofe admirable proportions with which the hand of 
the Creator has graced his faireft workmanlhip on 
earth. They are not all handfome or charming; but 
feme of them are beautiful, particularly the Turkilh 
ladies. In general, the Cretan women have a rifing 
throat, a neck gracefully rounded, black eyes fparkling 
with animation, a fmall mouth, a fine nofe, and cheeks 
delicately coloured with the frelh vermilion of health. 
But the' oval of their form is different from that of 
Europeans, and the charadler of their beauty is pecu- 
liar to their own nation. 

The quadrupeds belonging to the ifland are not of 
a ferocious temper. There are no lions, tigers, hears, 
wolves, foxes, nor indeed any dangerous animal here. 
Wild goats are the only inhabitants of the forefts that 
overfpread the lofty mountains; and thefe have nothing 
to fear but the ball of the hunter; hares inhabit the 
hills and the plain ; flieep graze in fecurity on the 
thyme and the heath; they are folded every night, and 
the fhepherd fleeps foundly without being difturbed 
with the fear that wild animals may invade and ravage 
his folds. ' 

The Cretans are very happy in not being expofed 
to the troublefome bite of noxious infedls, the poifon 
of ferpents, and the rapacity of the wild beafts of the 
defart. The ancients believed that the ifland enjoyed 
thefe Angular advantages, on account of its having been 
the birth-place of Jupiter. “ The Cretans (fay Jilian) 
celebrate in their fongs the beneficence of Jupiter, and 
the favour which he conferred on their ifland, which 
was the place of his birth and education, by freeing it 
from every noxious animal, and even rendering it unfit 
for nourifiling thofe noxious animals that are introdu- 
ced into it from foreign countries.” 

Dittany holds the firft rank among the medicinal 
plants which are produced in Crete. The praiies be- 
llowed on the virtues of this plant by the ancients are 
altogether extravagant ; yet we perhaps treat the me- 
dicinal virtues of this plant with too much contempt. 
Its leaf is very balfamic, and its flower diffufes around 
it a delicious odour. At prefent Tie inhabitant's ox 
the ifland apply it with fuccefs on various occafions. 
The leaf, when dried and taken in an infufion wnth a 
little fugar, makes a very pleafant drink, of a finer fla- 
vour than tea.. It is there an immediate cure for a 
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Caruiia weak ftomaeh, and enables it to recover its tone after a 
-"'v bad digeftion. 

Difeafes are very rare in a country whofe atmof- 
phere is exceedingly pure ; and in Candia, epidemical 
difeafes are unknown. Fevers prevail here in fummer, 
but are not dangerous ; and the plague would be wholly 
unknown, had not the Turks deftroyed the lazarets 
that were eftablidled by the Venetians, for ftrangers to 
do quarantine in. Since the period when thefe were 
demoliihed, it is occalionally introduced by fhips from 
Smyrna and Conilantinople. As no precautions are 
taken agairdt it, it gains ground, and fpreads ov^r the 
ifland from one province to another; and as the colds 
and heats are never intemperate, it fometimes conti- 
nues its ravages for lix months at a time. 

This fine country is infeiled with a difeafe fomewhat 
lefs dangerous than the plague, but whofe fymptoms 
are fomewhat more hideous; that difeafe is the leprofy. 
In ancient times, Syria was the focus in which it ra- 
ged with moll fury : and from Syria it was carried in- 
to feveral of the illands of the Archipelago. It is in- 
fectious, and is inllantaneoully communicated by con- 
tact. The victims who are attacked by it, are driven 
from fociety, and confined to little ruinous houfcs on 
the highway. They are ItriCtly forbidden to leave 
thefe miferable dwellings, or hold intercourfe with any 
perfon. Thofe poor wretches have generally belide 
their huts a fmall garden producing pulfe, and feeding 
poultry ; and with that fupport, and what they obtain 
from palfengers, they find means to drag out a painful 
life in circumltances of fhocking bodily diltrefs. Their 
bloated Ikin is covered with a fcaly cruft, fpeckled with 
red and white fpots; which aifliCl them with intole- 
rable itchings. A hoarfe and tremulous voice iffues 
from the bottom of their breafts. Their words are 
fcarce articulated; becaufe their diftemper inwardly 
preys upon the organs of fpeech. Thefe frightful 
fpedtres gradually lofe the ufe of their limbs. They 
continue to breathe till fuch time as the whole mafs of 
their blood is corrupted, and their bodies entirely in a 
ftate of putrefaftion. The rich are not attacked by 
this diftemper : it confines itfelf to the poor, chiefly 
to the Greeks. But thofe Greeks obferve ftriCtly their 
four lents ; and eat nothing during that time but fait 

ifth, botorgo, faked and fmoked pickled olives, and 
cheefe. They drink plentifully of the hot and muddy 
wines of the ifland. The natural tendency of fuch a 
regimen mull be, to fire the blood, to thicken the 
-fluid part of it, and thus at length to bring on a leprofy. 

Candia is at prefent governed by three Pachas, who 
refide refpectively at Candia, Canea, and Retimo. The 
firft, who is always a Pacha of three tails, may be con- 
ftdered as viceroy of the ifland. He enjoys more ex- 
tenfive powers than the others. To him the infpec- 
tion of the forts and arfenals is entrufted. He nomi- 
-nates to fuch military employments as fall vacant, as 
well as to the governments of the Sude, Grabufa, 
Spina Longua, and Gira-petra. The governors of thefe 
forts are denominated Beys. Each of them has a con- 
itable and three general officers under him : one of 
whom is commander of the artillery; another of the 
cavalry ; and the rixird of the janiflaries. 

The council of the pacha confifts of a kyaia, who is 
the channel through which all orders are iflued, and 
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all favours bellowed ; an aga of the janiflaries, colonel* 
general of the troops, who has the chief care of the re* 
gulation ol the police ; two topigi bachi ; a defterdar, 
who is treafurer-general for the imperial revenues ; a 
keeper of the imperial treafury ; and the chief officers 
of the army. This government is entirely military, 
and the power of the pacha ferafquier is abfolute. The 
juftice of his fentences is never called into queftion ; 
they are inftantly carried into execution. 

The people of the law are the mufti, who is the re- 
ligious head, and the cadi. The firft interprets thofe 
laws which regard the divifion cl the patrimony among 
the children of a family, fucceffions, and marriages ;— 
in a word, all that are contained in the Koran ; and 
he alfo decides on every thing that relates to the cere- 
monies of the Muffulman religion. The cadi cannot 
pronounce fentence on affairs connected with thefe 
laws, without firft taking the opinion of the mufti ia 
writing, which is named Faiifa. It is his bufinefs to 
receive the declarations, complaints, and donations of 
private perfons; and to decide on fiich differences as 
arife among them. The pacha is obliged to confult 
thofe judges when he puts a Turk legally to death ; 
but the pacha, who is dignified with three tails, fets 
himfelf above all laws, condemns to death, and fees his 
fentence executed, of his own proper authority. All 
the mofques have their Itam, a kind of curate^ whofe 
duty is to perform the fervice. There are fchoolma- 
iters in the different quarters of the city. Thefe per- 
fons are much refpected in Turky, and are honoured 
with the title of Effendi. 

T. he garnfon of Candia coniifts of forty-fix compa- 
nies, compofing a military force of about ten thoufand 
men. All thefe forces do not refide conftantly in the 
city, but they may be muftered in a very fliort time. 
Fhey are all regularly paid every three months, except- 
ing the jamffanes, none of whom but the officers receive 
pay. The different gradations of this military body do 
not depend on the pacha. The council of each company, 
confifting of veterans, and of officers in attual fervice, 
has the power of naming to them. A perfon can oc- 
cupy the lame poft for no longer than two years; but 
the poft of Sorbagi, or captain, which is purchafed at 
Conftantinople, is held for life. The ouftcty or cook, 
is alfo continued in his employment as long as the. 
company to which he belongs is fatisfied with him. 
Each company has its almoner, denominated imam. 

The garrifons of Canea and Retimo, formed on a 
fimilar plan, are much lefs numerous. The firft con- 
fifts of about three thoufand men, the other of five 
hundred ; but as all the male children of the Turks 
are enrolled among the janiffaries as foon as born, the 
number of thefe troops might be greatly augmented in 
time of war ; but, to fay the truth, they are far from 
formidable. Molt of them have never feen fire, nor 
are they ever exercifed in military evolutions. 

The pachas of Canea and Retimo are no lefs abfo- 
lute, within the bounds of their refpective provinces, 
than the pacha of Candia. They enjoy the fame pri- 
vileges with him, and their council confifts of the fame 
officers. Thefe governors chief object is to get rich 
as fpeedily as poffible ; and in order to accompliffi that 
end, they pra£tife all the arts and cruelties of opprefi- 
fion, to fqueeze money from the Greeks. In truth, 
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tliofe poor wretches run to meet the chains with which 
they are loaded. Envy, which always preys upon them, 
continually prompts them to take up arms. If fome 
one among them happen to enjoy a decent fortune, 
the reft afliduoufly feek fome pretence for acculing him 
before the pacha, who takes advantage of thefe diften- 
tions, to feize the property of both the parties. It is 
by no means aftonilhing, that under fo barbarous a go- 
vernment, the number of the Greeks is daily diminifhed. 
There are Icarcely 150,000 Greeks 
in the ifland, fixty-five thoufand of 
whom pay the carach. 

The Turks have not poffefied the 
tfland for more than one hundred and 
twenty years ; yet, as they are not 
cxpofed to the fame opprelfion, they 
have multiplied in it, and raifed them- 
felves upon the ruin of the ancient 
inhabitants. Their number amounts 
<t0 200,000 Turks. 

The Jews, of whom there are not 
many in the ifland, amount only to 200. 

Total is 350,2oo fouls. 
This fertile country is in want of nothing but in- 

duftrious hulbandmen, fecure of enjoying the fruit of 
their labours. It might maintain four times its prefent 
number of inhabitants. 

Antiquity has celebrated the ifland of Crete as con- 
taining an hundred populous cities ; and the induftry 
of geographers has preferred their names and fituations. 
Many of thefh cities contained no fewer than thirty 
thoufand inhabitants ; —and by reckoning them, on 
an average, at fix thoufand each, we lhall in all proba- 
bility be rather within than beyond the truth. This 
calculation gives for an hundred cities 600,000 

By allowing the fame number as inhabi- 
tants of the towns, villages, and all the reft 
of the ifland, 600,000 

the whole number of the inhabitants 
of ancient Crete will amount to 1,200,000 

This number cannot be exaggerated. When Can- 
dia was in the hands of the Venetians, it was reckoned 
to contain nine hundred fourfcore and fixteen vil- 
lages. 

It appears, therefore, that when the ifland of Crete 
enjoyed the blefling of liberty, it maintained to the 
number of eight hundred and forty-nine thoufand eight 
hundred more inhabitants than it does at prefent. But 
fmee thofe happier times, (he has been deprived of her 
laws by the tyranny of the Romans ; has groaned un- 
der the deftrudlive fway of the monarchs of the lower 
empire ; has been expofed for a period of an hundred 
and twenty years to the ravages of the Arabians ; has 
next pafled under the dominion of the Venetians ; and 
has at laft been fubjefted to the defpotifm of the 
Turks, who have produced a dreadful depopulation in 
all the countries which have been fubdued by their arms. 

The Turks allow the Greeks the free exercife of 
their religion, but forbid them to repair their churches 
or monafteries ; and accordingly they cannot obtain 
permiflion to repair their places of worftiip, or religious 
houfes, but by the powerful influence of gold. From 
this article the pachas derive very confiderable fums. 

They have twelve bilhops as formerly, the firft of whom Candia. 
aflumes the title of Archbifliop of Gortynia. He re- v 
fides at Candia; in which city the metropolitan church 
of the ifland Hands. He is appointed by the patri- 
arch of Conftantinople ; and has the i-ight of nomina- 
ting to all the other bifhopricsof the ifland ; the names 
of which are, Gortynia, Cnoflbu, Mirabella, Hyera, 
Gira-petra, Arcadia, Cherronefe, Lambis, Milopotamo, 
Retimo, Canea, Cifamo. Thefe bilhoprics are nearly 
the fame as under the reign of the Greek emperors. 
The patriarch wears a triple tiara, writes his fignature 
in red ink, and anfwers for all the debts of the clergy. 
To enable him to fulfil his engagements, he lays im- 
poiitions on the reft of the bilhops, and particularly on 
the monafteries, from which he draws very handfome 
contributions. He is conildercd as the head of the 
Greeks, whom he protects, as far as his flender credit 
goes. The orders of government are directed to him 
on important occafions; and he is the only one of all 
the Greeks in the ifland who enjoys the privilege of 
entering the city on horfeback. 

Candia, is the capital of the above ifland, fituated 
on its northern coaft, in E. Long. 25. o. N. Lat. 35. 
30. It Hands on the fame fituation which was for- 
merly occupied by Heraclea, and is the feat of govern- 
ment under the Turks. Its walls, which are more 
than a league in compafs, are in good repair, and de- 
fended by deep ditches, but not protected by any ex- 
terior fort. Towards the fea, it has no attacks to 
fear ; becaufe the lhallownefs of the harbour renders it 
inaccefiible to ftrips of war. 

The Porte generally commits the government of 
this ifland to a Pacha of three tails. The principal of- 
ficers, and feveral bodies of the Ottoman foldiery, are 
ftationed here. This city, when under the Venetians, 
was opulent, commercial, and populous; but it has 
now loft much of its former ftrength and grandeur. 
The harbour, naturally a fine bafon, in which (hips are 
fecurely fheltered from every ftorm, is every day beco- 
ming narrower and (hallower. At prefent it admits only 
boats, and fmall fliips after they have difeharged a part 
of their freight. Thofe velfels, which the Turks 
freight at Candia, are obliged to go almoft empty 
to the ports of Standie, whither their cargoes are con- 
veyed to them in barks. Such inconveniences are 
highly unfavourable to commerce ; and as government 
never thinks of removing them, the trade of Candia is 
therefore conliderably decayed. 

Candia, which was embellilhed by the Venetians 
with regular ftreets, handfome houfes, a fine fquare, 
and a magnificent ciftern, contains at prefent but a 
fmall number of inhabitants, notwithftanding the vaft 
extent of the area inclofed within its walls. Several 
divifions of the city are void of inhabitants. That in 
which the market-place Hands is the only one which dif- 
covers any ftir of bufinefs, or fliow of affluence. The 
Mahometans have converted moft of the Chriftian 
temples into mofques; yet they have left two churches 
to the Greeks, one to the Armenians, and a fynagogue 
to the Jews. The Capuchins poflefs a fmall convent, 
with a chapel in which the vice-conful of France hears 
mafs. At prefent he is the only Frenchman who at- 
tends it, as the French merchants have taken up their 
refidence at Canea. * 

Weft of the citv of Candia is an extenfive range of 
hills ; 
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Candiac hills, which are a continuation of mount Ida, and of dominions of the Great Mogul, bounded by Chytor Candifli* 

!j which the extremity forms the promontory of Dion, and Malva on the north, Orixa on the eaft, Decan on C‘illd[e' 
, Candidan. Qn ^ way.toDion, we find Palio Caftro, on the the fouth, and Guzarat on the weft. It is populous ' ^ 
f "~v ' fiiore ; a name which the modern Greeks give indiffe- and rich ; and abounds in cotton, rice, and indigo, 

rently to all remains of ancient cities. Its fituation Brampore is the capital town. 
correfponds to that of the ancient Panormus, which CANDLE, a fmall taper of tallow, wax, or fper- 
ilood north-weft from Haraclea. . maceti ; the wick of which is commonly of feveral 

The river which runs weft of Candia was anciently threads of cotton, fpun and twilled together, 
known by the name of Triton ; near the fource of A tallow-candle, to be good, muft be half (beep’s 
which Minerva fprung fi-om the brain of Jove. Loaxus and half bullock’s tallow ; for hog’s tallow makes the 
is a little farther diftant. About a league eaft of that candle gutter, and always gives an offenfive fmell, with 
city, the river Ceratus flows through a delightful vale, a thick black fmoke. The wick ought to be pure, fuf- 
According to Strabo, in one part of its courfe it runs ficiently dry, and properly twilled; otherwife the candle 
•near by Gnoffus. A little beyond that, is another will emit an inconftant vibratory flame,, which is both 
river fuppofed to be Therenus, on the banks of which, prejudicial to the eyes and infufficient for the diflindb 
fable relates that Jupiter confummated his marriage illumination of objects. 
with Juno. For the (pace of more than half a league There are two forts of tallow-candles ; the one dip- 
round the walls of Candia there is not a (ingle tree to ped, the other moulded : the former are the common 
be feen. The Turks cut them all down in the time of candles; the others are the invention of the fieur le 
the liege, and laid walle the gardens and orchards. Brege at Paris. 
Beyond that extent, the country is plentifully covered As to the method of making candles in general r 
with corn and fruit trees. The neighbouring hills After the tallow has been weighed, and mixed in the 
are overfpread with vineyards, which produce the due proportions, it is cut into very fmall pieces, that 
malmfey of mount Ida,—worthy of preference at the it may melt the fooner; for the tallow in lumps, as it 
table of the moil exquiiite connoifleur in wines. That comes from the butchers, would be in danger of burn- 
fpecies of wine, though little known, has a fine flavour, ing or turning black, if it were left too long over the 
a very pleafant reiifti, and is highly dleemed in the fire. Being perfectly melted and ikimmed, they pour 
{(land. a certain quantity of water into it, proportionable to 

CANDIAC (John Lewis), a premature genius, the quantity of tallow. This ferves to precipitate to 
born at Candiac in the diocefe of Nifmes in France, in the bottom of the veflel the impurities of the tallow 
1719. In the cradle he diftinguiftied his letters: at 13 which may have efcaped the (kimmer. No water, how- 
months, he knew them perfectly : at three years of ever, muft be thrown into the tallow defigned for the 
age, he read Latin, either printed or in manufcript: at three firft dips; becaufe the wick, being Hill quite dry, 
four, he tranflated from that tongue : at fix, he read would imbibe the water, which makes the candles 
Greek and Hebrew; was mailer of the principles of crackle in burning, and renders them, of bad ufe. The ■ 
arithmetic, hiftory, geography, heraldry, and the fci- talloW, thus melted, is poured into a tub, through a 
cnee of medals; and had read the bed authors on al- eonrfe (ieve of horfe-hair, to purify it ilill more, and 
mod every branch of literature. He died of a compli- may be ufed after having ftood three hours. It will 
cation of diforders, at Paris, in 1726. continue fit for ufe 24 hours in fummer and 15 in win- 

CANDIDATE, a perfon who afpires to fomepub- ter. The wicks are made of fpun cotton, which the 
lie office. tallow-chandlers buy in (kains, and which they wind up 

In the Roman commonwealth, they were obliged to into bottoms or clues. Whence they are cut out, with 
wear a white gown during the two years of their foli- an inftrument contrived on purpofe, into pieces of the 
citing a place. This garment, according to Plutarch, length of the candle required; then put on the (licks or 
they wore without any other clothes, that the people broaches, or elfe placed in the moulds, as the candles, 
might not fufpedl they concealed money for purchaling are intended to be either dipped or moulded, 
votes, and alfothat they might more eafily (how to the Wax-candles are made of a cotton or flaxen wick,, 
people the fears of thofe wounds they had received in (lightly twilled, and covered with white or yellow 
fighting for the defence of the commonwealth. The wax. Of thefe, there are feveral kinds: fome of a. 
candidates ufually declared their preteniions a year be- conical figure, ufed to, illuminate churches, and in 
fore the time of eledtion, which they fpent in making proceflions, furneral ceremonies, See. (fee Taper); 
intereil and gaining friends. Various arts of popularity others of a cylindrical form, ufed. on ordinary occa- 
were pradlifed for this purpofe, and frequent circuits fions. The firft are either made with a ladle or the 
made round the city, and viiits and compliments to all hand. 1. To make wax-candles with.tlie ladle. The 
forts of perfons, the procefs of which was called ambi- wicks being prepared, a dozen of them are tied by 
tus. See Ambitus. the neck, at equal diftanees, round an iron circle, fuf- 

CANDIDATI milites, an order of fokliers, a- pended over a large bafon of copper tinned, and full 
mong the Romans, who ferved as the emperor’s body- of melted wax : a large ladle full of this wax is poured 
guards to defend him in battle. They were the tailed gently on the tops of the wicks one after another, 
and ftrongeft of the whole troops, and moil proper to and this operation continued till the candle arrive at 
infpire terror. They were called candidat'i, becaufe its deftined bignefs ; with this precaution, that the 
clothed in white, either that they might be more con- three firft ladles be poured on at the top of the wick, 
fpicuous, or becaufe they were confidered in the way the fourth at the height of J, the fifth at J, and the 
ttf preferment. ^ fixth at in order to give the candle its pyramidal 

C Ah DISH, a confiderable province of. Afia, in the form. Then the candles are taken down, kept warm,. 
andi 
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Ve and rolled and fmoothed upon a walnut-tree table, with no draw-back 

a long fquare inftrument of box, fmooth at the bottom. 
2. As to the manner of making wax-candles by the 
hand, they begin to foften the wax, by working it fe- 
veral times in hot water, contained in (a narrow but 
deep caldron. A piece of the wax is then taken out, 
and difpofed by little and little around the wick, 
which is hung on a hook in the wall, by the extre- 
mity oppofite to the neck; fo that they begin with 
the big end, diminhhing ftill as they defcend towards 
the neck. In other refpefts the method is nearly the 
fame as in the former cafe. However, it mull be ob- 
ferved, that, in the former cafe, water is always ufed to 
moiften the feveral inftruments, to prevent the wax from 
flicking; and in the latter, oil of olives, or lard, for 
the hands, &c. The cylindrical wax-candles are either 
made as the former, with a ladle, or drawn. Wax- 
candles drawn, are fo called, becaufe aclually drawn 
In the manner of wire, by means of two large rollers 
of wood, turned by a handle, which, turning back- 
wards and forwards feveral times, pafs the wick 
through melted wax contained in abrafs bafon, and at 
the'fame time through the holes of an inilrument like that 

■ ofed for drawing wire faftened at one fide of the bafon. 
If any chandlers mix with their wares any thing de- 

ceitfully, &c. the candles lhall be forfeited. Stat. 23 
Eliz. and a tax or duty is granted on candles, by 8 
and 9 Anne, cap. 6. made for fale, of one penny a 
pound, befides the duty upon tallow, by 8 Anne, cap. 
9. And by 24 Geo. III. cap. 11. an additional duty 
of an halfpenny a pound : and by the fame an addition- 
al duty of an halfpenny a pound is laid upon all candles 
imported (except thole of wax and fpermaceti,for which 
fee IVAx-Candles'), fubjecl alio to the two additional 
5 per cents, impofed by 19 and 22 Geo. III. befides 

' the duty of aid. formerly impofed by 2 W. fell. 2. 
cap. 4. 8 Anne, cap. 9. and 9 Anne, cap. 6. And 
every maker of candles, other than wax candles, for 
fale, lhall annually take out a licence at L. 1. The 
maker of candles lhall, in four weeks within the bills, 
and elfewhere in fix weeks, after entry, clear off the 
duties on pain of double duty : nor fell any after de- 
fault in payment on pain of double value ; 8 Anne, 
cap. 9. The makers of candles are not to ufe melting 
houfes, without making atrue entry, on pain of L. 100, 
and to give notice of making candles to the excife officer 
for the duties; and of the number, &c. or ffiall 
forfeit L. 50, Hat. 11. Geo. I. cap. 30. See alfo 
23 Geo. II. cap. 21. and 26 Geo. II. cap. 32. No 
maker of candles for fale ffiall begin to make candles, 
without notice firll given to the officer, unlefs from 
September 29th to March 25th yearly, between feven 

the morning and five in the evening, and from 
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ffiall be allowed on the exportation of Candle- 

any foreign candles imported. 8 Ann. cap. 9. 23 Geo. -"•'v—- 
II. cap. 21. 

The Roman candles were at firfl little firings dipt 
in pitch, or furrounded with wax ; though afterwards 
they made them of the papyrus, covered likewife with 
wax; and fometimes alio of rufnes, by firipping off 
the outer rind, and only retaining the pith.— For reli- 
gious offices, wax candles were ufed ; for vulgar ufes, 
thofe of tallow. Lord Bacon propofes candles of divers 
compofitions and ingredients, as alfo of different forts of 
wicks; with experiments of the degrees of duration, and 
light of each. Good houfewives bury their candles in 
flour or bran, which it is laid increafes their lading al- 
moll half. 

Experiments to determine the real and comparative value 
of burning Caktolks of different forts and fixes. 

Numb.of]Weightp hetime.Thetirne^The expence 
candies 
in one 
pound 

Small wick. 
Large wick. 

1 °T 

12 
10! 

8 
5t 

Mould- 
caudles 

5t 
4 

f one 
andle. 

Oz. Dr. 

I4 
13 
J5 
5i 
8 
1 
o 

13 

12 
o 

x5 
40 
40 
2 7 
36 

9 

19 

can-that one jin iz hours 
die laiied po. nd when candles 

will ialt. are at 6a' per 
dozen, which 
alfo (hows the 
proportion of- 
he expence 

at any price 
per d zen. 

Hr. Min Hr. Min. Farthings and 
1 ooth parts. 

4.85 59 
!5° 
44 

8 

26 
34 

‘O' 
is2 

i34 
!3° 

24 
24 
12 
o 

5.70 
6.54 
6.96 
7.50 
8.94 
8.47 
9-53 

Mould-candl. 
at per doz. 

20 ;42 39 7-87 
3 !36 20 9-28 

candle lafied was taken 

March 25th to September 29th, between five in 
the morning and feven in the evening, on pain of 
L. 10, 10 Anne, cap. 26. The penalty of obftrufting 
the officer is L. 20, and of removing candles before 
they are furveyed L. 20, 8 Anne, cap. 9. The pe- 
nalty of privately making candles is the forfeiture of 
the fame and utenfils, and L. 100, 5 Geo. III. cap. 43. 
And the penalty of mingling weighed with unweighed 
candles, of removing them before they are weighed, or 
of concealing them, is the forfeiture of L. 100, 11 
Geo. cap. 30. Candles, for which the duty hath been 
paid, may be exported, and the duty drawn back ; but 

N. B. The time that one 
from an average of feveral trials in each fize. 

It is obfervable, in optics, that the flame of two 
candles joined, give a much ftronger light than both 
of them feparate. The obfervation was fuggerted by 
Dr Franklin. Probably the union of the two flames 
produces a greater degree of heat, whereby the vapour 
is attenuated, and the particles of which light confifts 
more copioufly emitted. 

Lighting a Candle by a frail fparh of eleflricity. This 
method, which is an invention of Dr Ingenhonfz, is 
recorded in the Phil. Tranf. vol. 68. It is done by 
a fmall phial, having eight or ten inches of metallic 
coating, or even lefs, charged with eledlricity, which 
may be done at any time of the night by a perfon 
who has an eledlric machine in his room. “ When I 
have occafion to light a candle,” fays he, “ I charge 
a fmall coated phial, whofe knob is bent outwards, fo 
as to hang a little over the body of the phial; then I 
wrap fome loofe cotton over the extremity of a long 
brafs pin or a wire, fo as to flick moderately faft to 
its fubllance. I next roll this extremity of the pin 
wrapped up with cotton in fome fine powder of refin, 
(which I always keep in readinefs upon the table for 
this purpofe, either in a wide-mouthed phial or in a 
I ' loofe 
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looTe paper) ; this being done, I apply the extremity 
of the pin or wire to the external coating of the char- 
ged phial, and bring as quickly as poffible the other 
extremity wrapped round with cotton to the knob : 
the powder of reiin takes fire, and communicates its 
flame to the cotton, and both together burn long e- 
nough to light a candle. As I do not want more than 
half a minute to light my candle in this way, I find it 
a readier method than kindling it by a flint and fteel, 
or calling a fervant. I have found, that powder of 
white or yellow refin lights eafier than that of brown. 
The farina lycopodu may be ufed for the fame purpofe : 
but it is not fo good as the powder of refin, becaufe it 
does not take fire quite fo readily, requiring a flronger 
fpark not to mifs : befides, it is foon burnt away. By 
dipping the cotton in oil of turpentine, the fame ef- 
fcdt may be as readily obtained, if you take a jar fome- 
what greater in fize. This oil will inflame fo much the 
readier if you ftrew a few fine particles of brafs upon it. 
The pin dull is the bell for this purpofe ; but as this 
oil is fcattered about by the explofion, and when kind- 
led fills the room with much more fmoke than the 
powder of refin, I prefer the la^L,, 

CANDLE-Bomhs, a name given to fmall glafs bubbles, 
having a neck about an inch long, with a very flender 
bore, by means of vrhich a fmall quantity of water is 
introduced into them, and the orifice afterwards clofed 
up. This ftalk being put through the wick of a burn- 
ing candle, the vicinity of the flame foon rarifies the 
water into fleam, by the ehfticity of which the glafs 
is broken with a loud crack. 

Candle is alfo a term of medicine, and is reckoned 
among the inftruments- of fuugery. Thus the candela 

fumahs, or the candela pro fujjitu odorata, is a mafs of 
an oblong form, confiding of odoriferous powders, 
mixed up with a third or more of the charcoal of wil- 
low or lime tree, and reduced to a proper confidence 
with a mucilage of gum tragacanth, labdanum, or tur- 
pentine. It is intended to excite a grateful fmell with- 
out any flame, to correft the air, to fortify the brain, 
and to excite the fpirits. 

Medicated Candle, the fame with Bougie. 
Candle. Sale or auction by inch of candle, is when 

a fmall piece of candle, being lighted, the bydanders 
are allowed to bid for the merchandize that is felling ; 
but the moment the candle is out, the commodity is 
adjudged to the lad bidder. 

There is alfo an excommunication by inch of cau- 
dle ; when the finner is allowed to come to repentance 
while a candle continues burning ; but after dt is con- 
fumed, he remains excommunicated to all intents and 
purpofes. 

RuJJj-Candi.es, ufed in different parts of England, 
are made of the pith of a fort of rufhes, peeled or drip- 
ped of the ikin, except on one fide, and dipped in melt- 
ed greafe. * 

Candi.f.-IVood, flips of pine about the thieknefs of a 
finger, ufed in New England and other colonies to 
burn indead of candles, gi\ing a very good light. The 
Irench inhabitants of Tortuga ufe flips of yellow fan- 
tal-wood for the fame purpofe, and under the fame de- 
nomination, which yields a clear flame though of a 
green colour. 

CANPLEBERRY tree, la botany, the Englifh 
name of the MviuciW 
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candlemas, a feail of the church held on the Cand'en'.&« 

fecond day of February, in honour of the purification 
of the V irgin Mary. It is borrowed from the practice 
of the ancient Chridians, who on that day ufed abun- 
dance of lights both in their churches and proceffions, 
in memory, as is fuppofed, of our Saviour’s being on 
that day declared by Simon “ to be a light to lighten 
the Gentiles.” In imitation of this cudom, the Roman- 
catholics on this day confeci-ate all the tapers and 
candles which they ufe in their churches durin g the 
whole year. At Rome, the Pope performs that ce- 
remony himfelf; and didributes wax-candles to the 
cardinals and others, who carry them in proceffion 
through the great hall of the Pope’s palace. This 
ceremony was prohibited in England by an order of 
council in 1548. 

Candlemas, ‘(zd Feb.) is made one of the four 
terms of the year for paying and receiving rents or 
borrowed money, &c.—In the courts of law, Candle- 
mas terms begin 15th January, and ends 3d February. 

CANDLESTICK, an indrument to hold a candle,, 
made in different forms, and of all forts of matter. 

The golden candledick was one of the facred uten- 
fils made by Mofes to be placed in the Jewilh taber- 
nacle. It was made of hammered gold, a talent in- 
weight. It confided of feven branches fupported by 
a bafe or foot. Thefe branches were adorned at equal 
didances with fix flowers like lilies, and with as many 
bowls and knobs placed alternately. Upon the dock 
and fix branches of the candledick were the golden 
lamps, which were immoveable, wherein were put oil 
and cotton. 

Thefe feven lamps were lighted every evening, and 
extinguished every morning. The lamps had their5tonga* 
or fnuffers to draw the cotton in or out, and dilhes 
underneath them to receive the fparks or droppino-s of 
the oil. This candledick was placed in the antichamber 
of the fanftuary on the fouth fide, and ferved to illu- 
minate the altar of perfume and the tabernacle of the 
Ihew-bread. When Solomon had built the temple of 
the Lord, he placed in it ten golden candledicks of the 
fame form as that deferibed by Mofes, five on the north 
and five on the fouth fide of the holy place : But after the 
JBabylonifh captivity, the golden candledick was a min 
placed in the temple, as it had been before in the 
tabernacle by Mofes. This facred utenfil, upon 
the dedrudlion of the temple by the Romans, 
was lodged in the temple of peace built by Vefpafian ; 
and the reprefentation of it is dill to be feen on the 
triumphal arch at the foot of mount Palatine, on which 
Vefpafian’s triumph is delineated. 

CANDY, a large kingdom of Afia, in the ifland 
of Ceylon. It contains about a quarter of the ifland ; 
and as it is encompaffed with, high mountains, and co- 
vered with thick forefls, through which the roads and 
paths are narrow and difficult, the king has them 
guarded to prevent his fubje&s from going into other 
countries. It is full of hills, from whence rivulets pro- 
ceed which are full of filh ; but as they run among the 
rocks,, they, are not fit for boats : however, the inha- 
bitants are very dexterous in turning them to water 
their land, which is fruitful in rice, pulfe, and hemp.. 
1 he king is abiolute, and his fubjefts are idolaters.. 
The capital town is of the fame name. 

Caj^dy, a town, of Afia, and capital of a kingdom. 
of 
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of tlie fame name, in the ifland of Ceylon. It has -been 
often burnt by the Portuguefe, when they were mailers 

, of thefe coails. The houfes are very poor, low, and 
badly furnifiied. E. Long. 79. 12. N. Lat. 7. 35* 

Candi', or Sugar-Candy, a preparation of fugar made 
by melting and cryftallizing it fix or ieven times over, to 
render it hard or tranfparent. It is of three kinds, 
white, yellow, and red. The white comes from the 
loaf-fugar, the yellow from the caifonado, and the red 
from the mufcavado. 

CANDYING, the aA of preferring fimples in fub- 
flance, by boiling them in fugar. The performance of 
this originally belonged to the apothecaries, but is now 
become a part of the bufinefs of the confedtionei. 

CANE, in botany. See Arundo and Calamus. 
Cane, denotes alfo a walking flick. It is cuflomary 

to adorn it with a head of gold, filver, agate, &c. 
Some are without knots, and very fmooth and even ; o* 
thers are full of knots abouts two inches diflance from 
one another. Thefe lafl have very little elailicitj, and 
will not bend fo well as the others. 

Canes of Bengal are the moft beautiful which the 
Europeans bring into Europe. Some of them are fo 
fine, that people work them into bowls or veffels, which 
•being varnifhed over in the inlide, with black or yel- 
low lacca, will hold liquors as well as glafs or China 
ware does; and the Indians ufe them for that pur— 
pofe. 

Cane is alfo the name of a long meafure, which dif- 
fers according to the feveral countries where it is ufed. 
At Naples the cane is equal to 7 feet 3!- inches Eng- 
lifh meafure the cane of Tholoufe and the Upper 
Languedoc, is equal to the varre of Arragon, and 
contains five feet 84- inches ; at Montpellier, Provence, 
Dauphine, and the Lower Languedoc, to fix Englifh 
feet 54- inches. 

CANEA, a confiderable town of the ifland of Can- 
dia, where a bafhaw refides. It was built by the Ve- 
netians, and occupies part of the iite of the ancient 
Cydonia. It is-but about two miles in compafs ; en- 
circled on the land fide with a fingle wall, extremely 
thick; and defended by a broad and deep ditch, cut 
through a bed of rock, which extends all around the 
wall. ' By cutting it flill deeper, they might caufe the 
fea to flow round its ramparts ; on which they have 
raifed high -platforms, that their great guns might 
command a -wider extent of the adjacent plain. The 
city lias only one gate, the gate of Retimo, prote&ed 
by an half-moon battery, which is the only exterior fort. 
The fide which faces the fea is the bell fortified. On 
the left of the harbour are four batteries, rifing one above 
another, and planted with a number of large cannons 
of call metal, marked with the arms of Venice. The 
firfl of thefe batteries Hands clofe on the brink of the 
fea. The right fide of the harbour is defended only 
by a ftrong wall, extending along a chain of pointed 
rocks which it is dangerous for fhips to approach. At 
the extremity of this wall, there is an old caflle, falling 
into ruins. Beneath that caflle, the Venetians had im- 
menfe arfenals, vaulted wuth ftone. Each of thefe 
vaults was of fufficient length, breadth, and height, to 
ferve as a work-fhop for building a fiiip of the line. 

' "fhe ground is Hoping, and the outermoil part of thefe 
capacious arfenals is on a level with the fea ; fo that it 
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was very eafy to launch the fhips built there into the 
water. ' The Turks are fuffering that magnificent work v— 
to fall into ruins. 

The city of Canea is laid out on a fine plan. The 
ilreets are large and flraight; and the fquares adorned 
with fountains. There are" no remarkable buildings 
in it. Moll of the houfes are flat-roofed, and have on- 
ly one flory. Thofe contiguous to the harbour are 
adorned with galleries, from which you enjoy a de- 
lightful profpefl. From the windows you difcover 
the large bay formed between Cape Spada and Cape 
Melee, and all the fhips that are entering in or paf- 
fing out. The harbour, at prefent, receives fhips of 
2CO tons burden ; and it might be enlarged fo as to 
admit the largeil frigates. Its mouth is expofed to the 
violence of the north winds, which fometimes fwell the 
billows above the ramparts. But, as it is narrow, and 
the bottom is good, fhips that are well moored run no 
danger. At the time when Tournefort viiited Crete, 
Canea did not contain more than five or fix thoufand 
inhabitants. But, at prefent, when the gates of Gira- 
Petra, Candia, and Retimo are choaked up, the mer- 
chants have retired to Canea; and it is reckoned to 
contain 16,000 fouls. The environs of the town are ad- 
mirable ; being adorned with forefls of olive-trees mix- 
ed with*fields, vineyards, gardens, and brooks border- 
ed with myrtle-trees and laurel-rofes. The chief re- 
venue of this town confifls in oil-olive. E. Long. 24. 
15. N. Lat. 35. 28. 

CANELLA, in botany: A genus of the monogy 
nia order belonging to the dodecandria clafs of plants; 
and in the natural method ranking under the 12th or- 
der, Holoracea. The calyx is three lobed ; the petals 
are five ; the anthene 16, growing to an urceolatedor 
.bladder-fhaped neclarium ; and the fruit is a trilocular 
-berry, with two feeds. There is but one fpecies, the 
alba ; which grows ufually about 20 feet high, and 
eight or ten inches in thicknefs, in the thick woods of 
moil of the Bahama iflands. The leaves are narrow at 
the llalk, growing wider at their ends, which are broad 
and rounding, having a middle rib only ; they are very 
fmooth, and of a light fliining green. In May and 
June the flowers, which are pentapetalous, come forth 
in-cluflers at the ends of the branches : they are red, 
and very fragrant, and are fucceeded by round berries, 
of the fize oflarge peas, green, and when ripe (which 
is in February) purple, containing two fliining black 
feeds, flat on one fide, otherwife not unlike in fhape pp cxVI, 
to a kidney bean : thefe feeds in the berry are enve- 
loped in a filmy mucilage. The whole plant is very 
aromatic, the bark particularly, being more ufed in 
diililling, and in greater efleem, in the more northern 
parts of the world than in Britain. 

The bark is the canella alba of the fliops. It is 
brought to us rolled up into long quills, thicker than 
c?nnamon, and both outwardly and inwardly of a whi- 
tifh colour, lightly inclining -to yellow. Infufions of 
it in water are of a yellowifh colour, and fmell of the 
canella ; but they are rather bitter than aromatic. 
Tinclures in redlified fpirit liave the warmth of the 
bark, but little of its fmell. Proof-fpirit diffolves the 
aromatic as well as thefiitter matter of the canella, and 
is therefore the bell menllruum. 

The canella is the interior bark freed from an outward 
2 thin 2 
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Candle tliin rough one, and dried in the lhade. The ihops diilin- 

guifh two forts of eanella, differing from each other 
in the length and thicknefs of the quills : they are 
both the bark of the fame tree; the thicker being 
taken from the trunk, and the thinner from the branch- 
es. This bark is a warm pungent aromatic, though 
not of the mod agreeable kind: nor are any of the 
preparations of it very grateful. 

Canella alba is often employed where a warm ftimu- 
lant to the flonaach is neceffary, and as a corrigent of 
other articles. It is now, however, little ufed in com- 
pofition by the London college ; the only official for- 
mula which it enters being the pulvis aloeticus : but 
with the Edinburgh college it is an ingredient in the 
tin&ura amara, vinum amarum, vinum rhei, See. It 
is ufeful as covering the tafle of fome other articles.—- 
This bark has been confounded with that called Win- 
ter’s bark, which belongs to a very different tree. See 
Winter a. 

CANELLE, or Cane-Land, a large country in the 
ifland of Ceylon, called formerly the kingdom of Cota. 
It contains a great number of cantons, the principal of 
which are occupied by the Dutch. The chief riches of 
this country confift in cinnamon, of which there are 
large forefts. There are five towns on the coaft, fome 
forts, and a great number of harbours. The reil of 
the country is inhabited by the natives ; and there are 
feveral rich mines, from whence they get rubies, fap- 
phires, topazes, cats-eyes, and fevcral other precious 
ffones. 

CANEPHOR^E, in Grecian antiquity, virgins who, 
when they became marriageable, prefenced certain baf- 
kets full of little curiofities to Diana, in order to get 
leave to depart out of her train, and change their ftate 
of life. 

CANEPHORIA, in Grecian antiquity, a ceremo- 
ny which made part of a feaft, celebrated by the Athe- 
nian virgins on the eve of their marriage-day. At 
Athens the canephoria confided in this ; that the maid, 
conduced by her father and mother, went to the tem- 
ple of Minerva, carrying with her a balket full of pre- 
fents to engage the goddefs to make the marriage- 
ftate happy^ ; or, as the fcholiaff of Theocritus has it, 
the baiktt was intended as a kind of honourable a- 
inends made to that goddefs, the prote&rix of virgi- 
nity, for abandoning her party ; or as a ceremony to 
appeafe her wrath. Suidas calls it a feftival in honour 
©f Diana. 

Canephoria, is alfo the name of a feftival in ho- 
"nour of Bacchus, celebrated particularly by the Athe- 
nians, on which the young maids carried golden baf- 
kets full of fruit, which bafkets were covered, to con- 
tieal the myftery from the uninitiated. 

CANES, in Egypt and other eaftern countries, a 
poor fort of buildings for the reception of ftrangers and 
travellers. People are accommodated in thefe with a 
room at a fmall price, but with no other neceffaries j 
fo that, excepting the room, there are no greater ac- 
commodations in thefe houfes than in the defarts, on- 
ly that there is a market near. 

Canes Vcnatici, in aftronomy, the grey-hounds, two 
new conftellations, firft eilabliffied by Hevelius, between 
the tail of the Great Bear and Bootes’s arms, above 
the Coma Berenices. The firft is called ajlerion, be- 
ing that next the Bear’s tail; the other char a. They 
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comprehend 23 liars, of which Tycho only obferved 
two* The longitudes and latitudes of each are given 
by Ilevelius. In the Britilh Catalogue they are 25. 

CANETO, a ftrong town of Italy in the duchy 
of Mantua, feated on the river Oglio, which was 
taken by the Imperialifts in 1701, by the French 
in 1702, afterwards by the Imperialifis, and then 
by the French in 1705. E. Long. 10. 45. N. Lat. 
4°- 55- ... 

CANGA, in the Chinefe affairs, a wooden clog 
borne on the neck, by way of punilhment for divers 
offences. The canga is compofed of two pieces of 
wood notched, to receive the criminal’s neck ; the load 
lies on his Ihoulders, and is more or lefs heavy ac- 
cording to the quality of his offence. Some cangas 
weigh 200lb; the generality from 50 to 60. The 
Mandarins condemn to the puniffiment of the canga. 
Sentence of death is fometimes changed for this kind 
of punilhment. 

CANGE (Charles du Frefne fieur du), one of the 
moll learned writers of his time, was born at Amiens 
in i6ot, and ftudied at the Jefuits college in that city. 
Afterwards he applied himfelf to the ftudy of the law 
at Orleans, and gained great reputation by his works; 
among which are, 1. The hiftory of the empire of 
Conftantinople under the French emperors. 2 John 
Cinnamus’s fix books of the hillory of the affairs of 
John and Manuel Comnenus, in Greek and Latin, with 
hiltorical and philological notes. 3. Glojfarium ad Scrip-, 
tores media: £5* infvva Latinitatis. 

GANG I, Ceangi, or Cangani, anciently a people 
of Britain, concerning whofe fituation antiquaries have 
been much perplexed. They are all the fame people. 
Cambden difeovered fome traces of them in many dif- 
ferent and diilant places, as in Somerfetlhire, Wales, 
Derbylhire, and Chelhire ; and he might have found 
as plain veftiges of them in Devonlhire, Dorfetlhire, 
Elfex, Wiltlhire, &c. Mr Blorfley and others are no 
lefs perplexed and undetermined in their opinions on 
this fubjedl. But Mr Baxter feems to have difeovered 
the true caufe of all this perplexity, by obferving that 
the Cangi or Ceangi were not a diftindt nation feated 
in one particular place, but fuch of the youth of many 
different nations as were employed in pafturage, in 
feeding the flocks and herds of their refpedtive tribes. 
Almoft all the ancient nations of Britain had their 
ceangi, their paftoritia pubes, the keepers of their 
flocks and herds, who ranged about the country in 
great numbers, as they were invited by the fea- 
fon and plenty of pafture for their cattle. This is 
the reafon that veftiges of their name are to be found 
in fo many different parts of Britain ; but chiefly in 
thofe parts which are moft fit for pafturage. Thefe 
ceangi of the different Britifh nations, naturally brave, 
and rendered flill more hardy by their way of life, 
were conftantly armed for the protedlion of their flocks 
from wild beafts ; and thefe arms they occafionally em- 
ployed in the defence of their country and their liberty. 

CANGIAGIO, or Cambiasi (Ludovico), one of 
the moft eminent of the Genoefe painters, was born 
in 1527. His works at Genoa are very numerous ; 
and he was employed by the king of Spain to adorn 
part of the Efcurial. It is remarked of him, that he 
was not only a moft. expeditious and rapid painter, 
but alfo that he worked equally well with both hands ; 
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Canicula and by that unufual power he executed more defigns, 

II. ^ and finifhed more grand works with his own pencil, in 
> a‘^ne‘ a much fhorter time, than moil other artitts could do 

with feveral afiiliants. He died in 1585. 
In the royal collection at Paris, there is a Sleeping 

Cupid, as large as life, and likewife Judith with her 
attendant; which are painted by Cangiagio, and are 
an honour to that mailer. And in the Pembroke col- 
lection at Wilton, is a picture, reputed the work of 
Cangiagio, reprefenting Chrift bearing his Crofs. 

CANICULA, is a name proper to one of the liars 
of the conilellation cams major, called alfo fimply the 

* See Sirius. dog-J!ar; by the Greeks Jirius*. Canicula is 
the tenth in order in the Britannic catalogue; in 
Tycho’s and Ptolemy’s it is the fecond. It is iituated 
in the mouth of the conilellation ; and is of the firft 
magnitude, being the largeil and brighteft of all the 
liars in the heavens. From the rifing of this ilar not 
cofmically, or with the fun, but heliacally, that is, its 
emerfion from the fun’s rays, which now happens about 
the 15th day of Auguft, the ancients reckoned their 
dies camculares, ox dog-days. The Egyptians and E- 
thiopians began their year at the riling of the canicula, 
reckoning to its rife again the next year, which is 
called the annus canarms, or canicular year. This year 
eonfilted ordinarily of 365 days, and every fourth year 
of 366, by which it was accommodated to the civil 
year. The reafon of their choice of the canicula be- 
fore the other liars to compute their time by, was not 
only the fuperior brightnefs of that liar, but becaufe 
its heliacal rifing was in Egypt a time of lingular note, 
as falling on the greateft augmentation of the Nile, 
the reputed father of Egypt. Ephellion adds, that 
from the afpedl and colour of canicula, the Egyptians 
drew prognoftics concerning the rife of the Nile ; and, 
according to Florus, predifted the future Hate of the 
year ; fo that the firil rifing of this liar was annually 
obferved with great attention. 

CANICULUM, or Caniculus, in the Byzantine 
antiquities, a golden llandifh; or ink-velfel, decorated 
with precious Hones, wherein was kept the facred en- 
caujium, or rid ink, wherewith the emperors figned their 
decrees, letters, &c. The word is by fome derived 
from cams, or caniculus; alluding to the figure of a 
dog which it reprefented, or rather becaufe it was fup- 
ported by the figures of dogs. The caniculum was un- 
der the care of a particular officer of Hate. 

CANINA, the north part of the ancient Epirus, a 
province of Greece, which now belongs to the Turks, 
and lies off the entrance of the gulph of Venice. The 
principal town is of the fame name, and is feated on the 
fea-coall, at the foot of the mountains of Chimera. E. 
Long. 19. 25. Ni Lat. 40.55. 

CANINANA, in zoology, the name of a fpecies of 
ferpent found in America, and elleemed one of the lefs 
poifonous kinds. It grows to about two feet long ; and 
is green on the back, and yellow on the belly. It feeds 
on eggs and fmall birds; the natives cut off the head 

. and tail, and eat the body as a delicate dilh. 
CANINE, whatever partakes of, or has any relation 

to, the nature of a dog. 
Canine Appetite, amounts to much the fame with 

Bun MY 
Canine Madnefs. See (the Index fubjoined to) Me- 

dicine. 

Canine Teeth, arc two lharp edged teeth in each jaw ; Canine, 
one on each fide, placed between the incifores and molares. Canis. 

CANINI (John Angelo and Marc Anthony,) bro- 
thers and Romans, celebrated for their love of antiqui- 
ties. John excelled in defigns for engraving on Hones, 
particularly heads ; Marc engraved them. They were 
encouraged by Colbert to publifh a fucceffion of heads of 
the heroes and great men of antiquity, defigned from 
medals, antique Hones, and other ancient remains; but 
John died at Rome foon after the work was begun: Marc 
Anthony, however, procured affitlance, finilhed and 
publifhed it in Italian in 16^9. The cuts of this edition 
were engraved by Canini, Picard, and Valet; and a cu- 
rious explanation is given, which difeovers the Ha’ll of 
the Canini’s in hiHory and mythology. The French 
edition of AmHerdam, 1731, is fpurious. 

CANIS, or Log, in zoology, a genus of quadru- 
peds, belonging to the order of ferae. The charaiffers 
of the dog are thefe : he has fix fore-teeth in the upper 
jaw, thofe in the fides being longer than the interme- 
diate ones, which are lobated ; in the under jaw there 
are likewife fix fore-teeth, thofe on the fides being lo- 
bated. He has fix grindeis in the upper, and feven in 
the lower jaw. The teeth called dog-teeth are four, one 
on each fide, both in the knver and upper jaw; they are 
{harp-pointed, bent a little inward, and Hand at a di- 
Hance from any of the reH. 

There are 14 fpecies of this genus, viz. 

I.TheFAMiLiARis,orDomeHic Dog, is diHinguifhed Domeftle 
from the other fpecies by having his tail bent to the^' S* 
left fide ; which mark is fo fingular, that perhaps the 
tail of no other quadruped is bent in this manner. Of See Plates 
this fpecies there are a great number of varieties. Lin- CXvil, 
naeus enumerates 11, and Buffon gives figures of no ’ 
lefs than 27. The mafiiff is about the fize of a wolf, arj(jxx. 
with the fides of the lips hanging down, and a full ro- 
buH body. The large Danifii dog differs only from 
the former in being fuller in the body, and generally 
of a larger fize. The gre-hound is likewife the fame 
with the mafiiff; but its make is more Hender and de- 
licate. Indeed the difference betwixt thefe three dogs, 
although perfedlly dillinguifhable at firff fight, is not 
greater than that betwixt a Dutchman, a Frenchman, 
and an Italian. The fhepherd’s dog, the wolf-dog, and 
what is commonly called the Siberian dog, to which may 
be joined the Lapland dog, the Canada dog, and,' in 
general, all thofe which have Hi aight ears and a pointed 
fnout, are all one kind, differing only in thicknefs, the 
roughnefs or fmoothnefs of their Hein, the length of their 
legs and tails. The hound or beagle, the terrier, the 
braque or harrier, and the fpaniel, may be confidered 
as the fame kind: they have the fame form and the 
fame inffinfts; and differ only in the length of their 
legs, and fize of their ears, which in each of them are 
long, foft, and pendulous. The bull-dog, the frnall 
Danilh dog, the Turkifh dog, and the Iceland dog, 
may likewife be confidered as the fame kind, all the va- 
rieties in their appearance taking their rife merely from 
climate. Fot inflance, the Turkifh dog, which has no- 
hair, is nothing elfe but the fmall Danifh dog tranf- 
ported to a warm climate, which makes the hair fall off. 
A dog of any kind lofes its hair in very warm climates. 
But this is not the only change which arifes from dif- 
ference of climate. In fome countries, the voice is chan- 
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ged ; in others, dogs become altogether fdent. In fome 

' climates they lofe the faculty of barking, and howl like 
wolves, or yelp like foxes. Warm climates even change 
their form and inftinfts : they turn ill-draped, and their 
ears become llraight and pointed. It is only in tem- 
perate climes that dogs preferve their natural courage, 
ardour, and fagacity. 

Dr Caius has left, among feveral other trails relating 
to natural hiftory, one written exprefsly on the fpecies 
of Britifh dogs ; befides a defcription of the variety 
of dogs then exiRing in this country, he has added a 
fyftematic table of them, which we (hall here infert, 
and explain by a brief account of each kind. 

Synopsis of British Dogs. 

f f Hounds, f Terrier 
< Harrier 
'K Blood-hound 

Gazerhound 
Gre-hound 
Leviner, or Lyemmer 
Tumbler 

Spaniel 
Setter 
Water-fpaniel, or finder 

Spaniel gentle, or comforter 

Shepherd’s dog 
MaRifF, or ban dog. 

Wappe 
Turnip it 
Dancer. 

i. a. The firft variety is the terranus or terrier, which 
takes its name from its fubterraneous employ; being a 
fmall kind of hound ufed to force the fox or other beails 
of prey out of their holes ; and, in former times, rab- 
bits out of their burrows into nets. 

b. The lever arms, or harrier, is a fpecies well known 
at prefent : it derives its name from its ufe, that of 
hunting the hare ; but under this head may be placed 
the fox hound, which is only a ftronger and fleeter va- 
riety, applied to a different chace. 

c. The fanguinarius, blood-hound, or Jleut-hounde 
of the Scots, was a dog of great ufe, as already noticed 
Under the article Bioon-Hound. 

The next fubdivifion of this fpecies of dogs compre- 
hends thofe that hunt by the eye ; and whofe fuccefs 
depends either upon the quicknefs of their fight, their 
fwiftnefs, or their fubtilty. 

d. The agafaus, or gaze-hound, was the firfl : it 
chaced indifferently the fox, hare, or buck. It would 
feledl from the herd the fatteft and faireft deer; purfue 
it by the eye ; and, if loR for a time, recover it again 
by its Angular diftinguiihing faculty ; nay, fhould the 
bead rejoin the herd, this dog would fix unerringly 
on the fame. This fpecies is now loft, or at leaft un- 
known to us. 

e. The next kind is the leporarlus, or gre-hound. Dr 
Caius informs us, that it takes its name quodpracipui 

gradusfit inter canes, “ the firft in rank among dogs:” 
that it was formerly efteemed fo, appears from the fo- 
reft-laws of king Canute, who ena£led that no one un- 
der the degree of a gentleman fhould prefume to keep 
a gre-hound; and ftill more ftrongly from an oldWelfh 
faying which fignifies, that “ you may know a gentle- 
man by his hawk, his horfe, and his gre-hound.” 

The variety called the Highland gre-hound, and now- 
become very fcarce, is of very great fize, ftrong, deep- 
chefted, and covered with long rough hair. This'kind 
was much efteemed in former days, and ufed in great 
numbers by the powerful chieftains in their magnificent 
hunting-matches. It had as fagacious noftrils as the 
blood-hound, and was as fierce. 

f. The third fpecies is the levin/irius, or lor arias; 
the leviner or lyemmer : the firft name is derived from 
the lightnefs of the kind; the other from the old word 
lyemme, a thong; this fpecies being ufed to be led in a 
thong, and flipped at the game. Our author fays that 
this dog was a kind that hunted both by feent and 
fight; and in the form of its body obferved a medium 
between the hound and the gre-hound. This probably 
is the kind now known among us by the name of the 
Ir'ijh gre-homd, a dog now extremely fcarce in that 
kingdom, the late king of Poland having procured from 
them as many as poffible. They were of the kind called 
by Buffon le grandDanois, and probably imported there 
by the Danes who long pofleffed that kingdom. Their 
ufe feems originally to have been for the chace of wolves 
with which Ireland fwarmed till the latter end of the 
laft century. As foon as thefe animals were extirpated, 
the numbers of the dogs decreafed ; for, from that pe- 
riod, they were kept only for ilate. 

g. The vertagus, or tumbler, is a fourth fpecies ; 
which took its prey by mere fubtilty, depending nei- 
ther on the fagacity of its nofe, nor its fwiftnefs : if it 
came into a warren, it neither barked, nor ran on the 
rabbits ; but by a feeming negledt of them, or atten- 
tion to fomething elfe, deceived the objeft till it got 
within reach, fo as to take it by a hidden fpring. This 
dog was lefs than the hound, more feraggy, had prickt 
up ears, and by Dr Caius’s defcription feems to anfwer 
to the modern lurcher. 

1 he third fubdivifion of the more generous dogs com- 
prehends thofe which were ufed in fowling. 

h. Firft, the Hijpaniolus, or fpaniel; from the name, 
it may be fuppofed that we were indebted to Spain for 
this breed. There were two varieties of this kind : the 
firft ufed to fpring the game, which are the fame with 
our ftarters. The other variety was ufed only for the net, 
and was called index or the fetter; a kind well known 
at prefent. This kingdom has been long remarkable for 
producing dogs of this fort, particular care having been 
taken to preferve the breed in the utmoft purity. Thev 
are ftill diftinguifhed by the name of Englfh Spaniels; 
fo that, notwithftanding the derivation of the name, it 
is probable they are natives of Great Britain. 

i. The aquaticus, or finder, was another fpecies ufed 
in fowling; was the fame with our water-fpaniel; and 
was ufed to find or recover the game that was ftiot. 

k. The Melitams, or fotor, the fpaniel gentle or com- 
forter of Dr Caius (the modern lap-dog), was the 
laft of this divifion. The Maltefe little dogs were as 
much efteemed by the fine ladies of pall times as thofe 
of Bologna are among the modern. Old Hollingfhed 
is ridiculoufly fevere on the fair of his days for °their 
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C—esc;Eve pdlon for thefe little animals ; which is fuffi- to give an idea of their varieties as axifisg from a dege- C -^ 

1 cleat to prove that it was, in his time*, a novelty. neration in particular climates, and from acoamuxtirre 
• Tr; -ern The fecond grand divifion of dogs comprehends of the different races. It is conifructed in the re— f- ? ;- 

the nr or thole that were ufed in the country. of a geographical chart, preferring as much as poiSixt CXXSL. 
a. The firft fpecies is the pajijralis, or fhepherd's 

cog ; v.;ich is the fame that is ufed at prefent, either 
in guarding our flocks, or in driving herds of cattle. 
Tuis kind is ib well trained for thefe purpofes as to at- 
tend to everv part of the herd, he it ever fo large; con 
tue them to the road; and force in every ilraggler, 
without doing it the leal! injury. 

t. The next is the ’tilJatkvs, or calenarius; the 
ruaitiu or ban dog ; a fpecies of great fize and 
fLreajth, and a very loud barker. Caius tells us that 
three of theie were reckoned a match for a bear; and 
fear for a lion: but from an experiment made in the 
Tower of London, that noble quadruped was found an 
unequal match to only three. Two of the dogs were 
difabTd in the combat, but the third forced the lion to 
feek for iafety by night. The Englilh bull-dog Lems 
to belnr r to this fpecies ; and probably is the dog our 
author mentions under the title of lanmrius. Great Bri- 
tain was io noted for its mailiffs, that the Roman empe- 
rors anpe-inted an cficer in this ifiand under the name 

vrx-vr&arfyntgii, vhoie foie bufinefs was to breed, 
and tranfmit from hence to the amphitheatre, fuch as 
■spould prove equal to the combats of the place. Gra- 
tiui ir tak* in high terms of the excellency of the Bri- 
tiih dog. 

At<pir ip fas Meet fautrarc Britannos ? 
ku, i *5- O tji merces, et quantum impendia fupra! 

& non adfptciemy mentitnrofque decores 
ProrPus: her una ejt catulis jad.ura Britannis, 
Az pza^num cum vetut opus, proviendaque virtus, 
Ed nyxd extremo prseeps dsferimine Mavors, 
I'on tune tgre-ios tasstum admirere Moloffos, 

If B'-dezkPs cifiant coail we dare explore, 
Hew much beyond the coil the valued ftore ? 
If ihape and beauty not alone we prize, 
Which nature to the Brivjb hound denies : 
i ut when the mighty toil the huntfman warms, 
And ail the foul is rous’d by fierce alarms, 
When Mars calls furious to th’ enfanguia’d field, 
Tven bold M-oJoffians then to thefe mull yield. 

Trabo tells us that the maftiffsof Britain were trained 
to -vet, and were ufed by the Gauls in their battles ; 
and it is certain e well trained mail iff might be of ufe 
in c ffrrfung fuch half-armed and irregular combatants 
as the Edvtrfaries of the Gauls feem generally to have 
t-^es ref re the Romans conquered them. 

The hft diviiion is that of the drjeneres, or curs, 
m Thefinl of thefe was the ‘wappe, a name derived 

fw m its note : its only ufe was to alarm the family by 
barsing, it any ptrfon approached the houfe. 

h. Of this clafs was the verfator, or turn-fpit; and 
lafiv the "alizaier or dancing-dog; or fuch as was 
taught vane tv of tr ;ek s, and carried about by idle people 
u: a Hew. 1 he£e degtneres were of no certain fhape, b.e- 
mg mor.grtls cr mixtures of all kinds of dogs, 

hi. tie Be Ton has given a genealogical table of all 
tar cogs, in which he makes the chien deherger, 
or mephord's dog, the origin of ali, fcecaufe it is na- 
turally the meff fenfibk. This table cr tree is intend- 
* d ust omy to exhibit the different kinds of dogs, bih 

the pofition of the different climates to which each va- 
riety naturally belongs. The fhepherd’s dog, as tlreafv 
mentioned, is the root of the tree. Ttis dog, wbea 
tranfported into Lapland, or other very cold climates, 
affumes an ugly appearance,, and Ihrinks into a ummler 
fize : but, in Rulfia, Iceland,’ and Siberia, where the 
climate is lefs rigorous, and the people a little more 
advanced in civilization, he feems t O better acmxs-. 
pliibed. Thefe changes are cccafioned ioklv fcv the 
influence of thofe climates, which produce no great 
alteration in the figure of this dog; for, meter of 
thefe climates, his ears are erect, his hair thtek ati 
long, his afpecl wild, and he barks lefs frequeutiv. 
in a different manner, than in more favourable cli- 
mates, where he acquires a finer polifh. T;;e Icelari 
dog is the. only one th.ut has not his ears entirebr ere ft; 
for their extremities are a little indiaed; ar.i Iceland, 
of all the northern regions, has been longed; inhabited, 
by half civilized men.^ 

The fame Ihepherd’s dog, when brought into tem- 
perate climates, and among a people perfect}” cw Z .dei, 
as Britain, France, Germany, would, bv the mere in- 
fluence of the climate, lofe his lavage afpect. hi; ereft 
ears, his rude, thick, long hair, and aTume the figure 
of a bull dog, the hound, and the Irifh pre-hound. 
The bull-dog and Iriih grev-bound have their ears full 
partly erect, and very much refemtle, both in their 
manners and fanguinary temper, the d ug from which 
they derive their origin. The hound is fanircit remo- 
ved from the Ihepherd’s dog ; for his ear- are 5 r a: d 
entirely pendulous. The gentlenefs, docility, and ever 
the timidity of the hound, are proofs of his -meat de- 
generation, or rather of the great perfedticn he has 
acquired by the long and careful education bellowed 
on him by man. 

The hound, the harrier, and the terrier, comtltute 
hut one race; for, it has been remarked, ibi: H the 
fame litter, hounds, harriers, and terrier?, have been 
brought forth, though the female hound had been co- 
vered by only one of thefe three dogs. I ha w ::in;i 
the common harrier to the Dalmatian cog. cr uzrritr 
of Bengal, becaufe they differ onlv in haring more ;r 
fewer fpots on their coat. I have alio linkeutue turu- 
fpit, or terrier with crooked legs, with the .  
terrier; becaufe the defect in the kg? cf the thrmer 
has originally proceeded from a cifeaie ilmhar to hue 
rickets, with which feme individuals had brer, arc'd:; a 
and tranfmit ted the deformity tc their ddeeodaais. 

The hound, when tranfported into Spain and Eur- 
bary, where all animals have fine, long, buuhv mum, 
would be converted into the fpaniel and wutcr-cr--. 
The great and fmall fpanicl, which di tter onhr in fi r.-. 
when brought into Britain, liave changed their white 
colour into black, and become, by the iafioence cf :h-. 
mate, the great and little King'Charles’s c:g: To 
thefe.may be joined the pvrame, which iscHv a K u~ 
Charles’s dog, black .like the ethers, but marked vunn 
red on the four legs, and a foot of th; feme cHonr a- 
bove each eye, and on the muzzle. 

The Irifh gre-hound, tranfported to the nortk. !; 
become the great Banifh dog; and, when carried to 
the fouth, was convened into the commcn gre-hounT 
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The largeil gre-hounds come from the Levant, thofe 
of a fmaller lize from Italy ; and thole Italian gre- 
hounds, carried into Britain, have been Hill farther di- 
niinifhed. 

The great Danifh dog, tranfported into Ireland, the 
Ukraine, Tartary, Epirus, and Albania, has been chan- 
ged into the Iriih gre-hound, which is the largeft of 
all dogs. 

The bull-dog, tranfported from Britain to Den- 
mark, is become the little Danilh dog ; and the latter, 
brought into warm climates, has been converted into 
the Turkiih dog. All thefe races, with their varieties, 
have been produced by the influence of climate, joined 
to the effects of flicker, food, and education. The 
other dogs are not pure races, but have proceeded 
from commixtures of thofe already defcribed. I have 
marked, in the table, by dotted lines, the double ori- 
gin of thefe mongrels. 

The gre-hound and Iriih gre-hound have produ- 
ced the mongrel gre-hound, called alfo the gre- 
hound with wolf’s hair. The muzzle of this mongrel 
is lefs pointed than that of the true gre-hound, which 
is very rare in prance. 

The great Daniih dog and the large fpaniel have 
produced the Calabrian dog, which is a beautiful ani- 
mal, with long buihy hair, and larger than the Iriih 
gre-hound., 

The fpaniel and terrier have produced the dog cal- 
led burgos. 

From the fpaniel and little Daniih dog has pro- 
ceeded the lion-dog, which is now very rare. 

The dogs with long, fine, crifped hair, called the 
boujfe dogs, and which are larger than the water-dog, 
proceed from the fpaniel and water-dog. 

The little water-dog comes from the water-dog and 
fmall fpaniel. 

From the bull-dog and Iriih gre-hound proceeds 
a mongrel called the majliff, which is larger than the 
bull-dog, and refembles the latter more than the Iriih 
gre-hound. 

The pug-dog proceeds from the bull-dog and fmall 
Daniih dog. 

All thefe dogs are Ample mongrels, and are produ- 
ced by 4he commixture of two pure races. Bui there 
are other dogs, called double mongrels, becaufe they pro- 
ceed from the jun&ion of a pure race with a mongrel. 
The baftard pug-dog is a double mongrel from a mix- 
ture of the pug-dog with the little Daniih dog. The 
Alicant dog is alfo a double mongrel, proceeding from 
the pug-dog and fmall fpaniel. The Maltefe, or lap- 
fog, is a double mongrel, produced between the fmall 
fpaniel and little v/ater-dog. 

Laftly, there are dogs which may be called triple 
mongrels, becaufe they are produced by two mixed ra- 
ces. Of this kind are. the Artois and lilois dogs, 
which are produced by the pug-dog and the bailard 
pug-dog ; to which may be added the dogs calledJlreet- 
dogs, which refemble no particular kind, becaufe they 
proceed from races which have previoufly been feveral 
times mixed. 

The following is a fyftematic catalogue of all the 
known dogs, as arranged by Mr Pennant in his Hi- 
itory oi Quadrupeds: 

J, Shepherd’s dog (Cams domejTicus, Lin. Le Ch'ien 
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de Berger, Buff.); fo called, becaufe it becomes with- 
out difcipline almoft inftantly the guardian of the flocks, 
keeps them within bounds, reduces the ftragglers to 
their proper limits, and defends them from the attacks 
of the wolves. We have this variety in England ; but 
it is fmall and weak. It is the paltoralis of Caius 
above mentioned. Thofe of France and the Alps are 
very large and ftrong; fharp-nofed ; ereft and fharp ear- 
ed ; very hairy, efpecially about the neck; and have their 
tails turned up or curled : and by accident their faces 
often flfow the marks of their combats with the wolf. 

Its varieties or neareft allies are : a, Pomeranian 
dog. I, Siberian dog. The other varieties in the in- 
land parts of the empire and Siberia noticed by Buffbn, f 
are chiefly from the fhepherd’s dog : and there is a 
high-limbed taper-bodied kind, the common dog ot 
the Cahnuc and independent Tartars, excellent for the 
chace and all ufes. 

2. The hound, or dog with long, fmooth, and pen- 
dulous ears. This is the fame with the blood-hound' 
in Caius’s Table, (le Chien courant. Buff. Cants fagax,. 
Lin.). It is the head of the other kinds with fmooth ■ 
and hanging ears: a, Harrier; b, Dalmatian, vulgarly 
the Danifh, a beautiful fpotted dog ; c, Turnfpit; d^. 
Water-dog, great and fmall. 

From this flock branches out another race with 
pendent ears, covered with long hairs, and lefs in fize; 
which form, 

3. The Spaniel; (Canis avicularius, Lin.) Thofe of 
this kind vary in fize from the fetting dog to the 
fpringing fpanicls, and fome of the little lap-dogs ; as, 

a. King Charles’s. Charles II. never went out ex- 
cept attended by numbers of this kind, b, Le pyrame 
of Buffon. For this fort, though common in Britain, 
there is no Englifh name. It is black, marked on the 
legs with red, and having a fpot of the fame colour 
above each eye. c, The Shock-dog. 

4. Dogs with fhort pendent ears, and long legs and 
bodies; as, 

a, Ix-iih gre-hound; (/<? Matin, Buff.); a variety 
once very frequent in Ireland, and ufed in the chace 
of the wolf; now very fcarce. Probably the fame • 
with the leviner in Caius’s table, defcribed above. 

I, Common gre-hound, defcribed above under Caius’s 
table; {le Levrier et Schreber, Buff. Canis grains, Lin.) 
Its varieties are, 1. Italian gre-hound, fmall and fmooth: 
2. Oriental gre-hound, tall, flender, with very pendulous 
tars, and very long hairs on the tail hanging down a 
great length. 

r, Danifh dog, of a ftronger make than a gre-hound:. 
the largeft of dogs; (le Grand Danois, Buff.) Mr 
Pennant thinks it probable, that of this kind were the 
dogs of Epirus, mentioned by Ariftotle, lib. iii. c. 21;. 
or thofe of Albania, the modern Schirwan or Fall 
Georgia, fo beautifully defcribed by Pliny, lib. viii. c.40. 
Perhaps to this head may be referred the vaft dogs of 
Thibet, faid by Marco Paolo to be as big as affes, and 
ufed in that country to take wild beafts, and efpecially 
the wild oxen called Beyamini. 

d, Maftiff, (le Dogue de forte race. Buff, Canis mo- 
hjfus, Lin.): Very itrong and thick made; the head 
large; the lips great, and hanging down on each fide; 
a fine and noble countenance ; grows to a great fize: 
A Britifh kind. See above under Dr Caius’s table. 

5. Dogs with fhort pendent ears, fhort compaft 
bodies, 

C<ui 
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t)6uies, Hiort nofes, and generally diort legs. a. Bull- 
dog (ie Dogue, Bud.), with a ihort nofe, and under 
jaw longerjthan the upper: a cruel and very fierce 
kind, often biting before it barks; peculiar to England; 
the breed fcarcer than it has been llnce the barbarous 
cuftom of bull-baiting lias declined, b. Pug-dog, (le 
J)oguin, Buff.): A (mall fpecies; an innocent refem- 
blance of the lad. c, Ballard pug, (Ic Roquet, Buff.) 
il. Naked, (le chien Tun, Buff.): A degenerate fpecies 
with naked bodies; having loll their hair by the heat 
of climate. 

Dogs are found in the Society illands, New Zea- 
land, and the Low iflands; there are alfo a few in 
New Holland. Of th-fe are two varieties : 

a, Refembling the Iharp-nofed pricked-ear fhepherd’s 
cur. Thofe of New Zeland are of the largeft fort. In 
the Society iflands they are the common food, and are 
fattened with vegetables, which the natives cram down 
their throats as we ferve turkeys when they will volun- 
tarily eat no more. They are killed by llrangling, 
and the extravafated blood is preferred in cocoa-nut 
ffiells, and baked for the table. They grow very fat, 
and are allowed, even by Europeans who have got 
over their prejudices, to be very fweet and palatable. 
But the talle for the flefh of thefe animals was not 
confined to the idanders of the Pacific ocean. The 
ancients reckoned a young and fat dog excellent food, 
efpecially if it had been callrated: Hippocrates placed 
it on a footing with mutton and pork; and in another 
place fays, that the flefn of a grown dog is wholefome 
and ftrengthening, of puppies relaxing. The Romans 
admired fucking puppies : they facrificed them alfo to 
their divinities, and thought them a fupper in which 
the gods "themfelves delighted. 

I, The barbet, wrhofe hair being long and filky, is 
greatly valued by the New Zelanders for trimming their 
ornamental drefs. This variety is not eaten. The 
illanders never ufe their dogs for any purpofes but 
what we mention ; and take fucli care of them as not 
to 'uffer them even to wet their feet. They are ex- 
ceffively flupid, have a very bad nofe for fmelling, and 
feldom or never bark, only now and then howl. The 
New Zelanders feed their dogs entirely with fifh. 

The Marquefas, Friendly Illands, New Hebrides, 
New Caledonia, and Eailer file, have not yet received 
thofe animals. 

Having thus traced the varieties of the Dog, and 
noticed the peculiarities of each, we lhall now give its 
general natural hiftory. 

From the fcrudture of the teeth, it might be con- 
cluded a prion that the dog is a carnivorous animal. 
He does not, however, eat indifcriminately every kind 
ot animal fubftance. There are fome birds, as the co- 
lymbus artlieus, which the water-dog will lay hold of 
with keennefs, but will not bring out of the water, be- 
caufe its fmell is exceedingly offenlive to him. He 
will not eat the bones of a goofe, crow, or hawk : but 
he devours even the putrid llelh of moil other animals. 
He is poffeffed of fuel: llrong digeftive powers, as to 
draw nourilhment from the hardeft bones. When fiefh 
cannot be procured, he will eat fiih, fruits, fucculent 
herbs, and bread of all kinds. When oppreffed with 
ficknefs, to which he is very fubjeft, efpecially in the 

/beginning of fummer, and before ill weather, in order 

to procure a puke, he eats the leaves of the quicken- 
grafs, the bearded wheat-grafs, or the rough cock s- 
foot grafs, which gives him immediate relief. When 
he Heals a piece of fiefii, as confcious of the immorality 
of the aflion, he runs off with his tail hanging and 
bent in betwixt his feet. 

H is drink is water, which he takes in fmall quanti- 
ties at a time, by licking with his tongue. He is in 
fome meafure obliged to lick in this manner, otherwife 
his nofe would be immerfed in the water. 

His excrements are generally hard fcybals, which, 
efpecially after eating bones, are white, and go by the 
name of album grxeum among phylicians. This album 
grascum was for a long time in great repute as a feptic; 
but it is now entirely difregarded. He does not throw 
out his excrements promifeuouffy upon every thing that 
happens to be in the way, but upon Hones, trunks of 
trees, or barren places. This is a wife inllitution of 
nature ; for the excrements of a dog dellroy almoll e- 
very vegetable or animal fubHance. They are of fuch 
a putrid nature, that if a maids fhoe touches them 
when recently expelled, that particular part will rot in 
a few days. He obferves the fame method in making 
his urine, which he throws but at a iide. It is re- 
markable, that a dog will not pafs a Hone or a wall a- 
gainH which any other dog has pilled, without follow- 
ing his example, although a hundred fhould occur in a 
few minutes, in fo much that it is allonilhing how fuch 
a quantity can be fecreted in fo ffiort a time. 

The dog is an animal not only of quick motion, but 
remarkable for travelling very long journeys. He can 
tafily keep up with his mailer, either on foot or horfe- 
back, for a whole day. When fatigued, he does not 
fweat, but lolls out his tongue. Every kind of dog can 
fwim; but the water-dog excels in that article. 

The dog runs round when about to lie down, in or- 
der to difeover the moll proper fituation. He lies ge- 
nerally on his breaH, with his head turned to one fide, 
and fometimes with his head above his two fore-feet. 
He lleeps little, and even that does not feem to be very 
quiet ; for he often Harts, and feems to hear with 
more acutenefs in deep than when awake, They 
have a tremulous motion in deep, frequently move 
their legs, and bark, which is an indication of dream- 
ing. 

Dogs are poffeffed of the fenfation of fmelling in a 
high degree. They can trace their mailer by the fmell 
of his feet in a church, or in the ffreets of a populous 
city. This fenfation is not equally Hrong in every 
kind. The hound can trace game, or his mailer’s 
Heps, 24 hours afterwards. He barks more furioudy 
the nearer he approaches the fowls, unlefs he be beat 
aud trained to dlenee, • 

The dog eats envioudy, with oblique eyes; is an 
enemy to beggars; bites at a Hone flung at it; is fond 
of licking wounds; howls at certain notes in mulic, and 
often urines on hearing them. 

Yv ith regard to the propagation of dogs, the females 
admit the males before they are 12 months old. They 
remain in feafon 10, 12, or even 15 days, during which 
time they will admit a variety of males. They come 
in feafon generally twice in the year, and more fre- 
quently in the cold than in the ho1- months. The male 
difeovers the condition of the female by the fmell; but 
die feldom admits him the dril fix or feven days. One 
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coitus will make her conceive a great number of young; 
but, when not reftrained, fhe will admit feveral dogs 
every day : Ihe feems to have no choice or predilec- 
tion, except in favour of large dogs: from this circum- 
ftance it fometimes happens, that a fmall female, who 
has admitted a maftiff, perifhes in bringing forth her 
young. During the time of copulation, thefe animals 
cannot feparate themfgjves, but remain united fo long 
as the erection fubfifts. This is owing to the ftrufture 
of the parts. The dog has not only a bone in his pe- 
nis, but in the middle of the corpus cavernofum there 
is a large hollow, which is blown up in the time of e- 
reftion to a confiderable bulk. The female, on the 
other hand, has a larger clitoris than perhaps any other 
animal : befxdes, a large firm protuberance rifes in the 
time of copulation, and remains perhaps longer than 
that of the male, and prevents him from retiring till it 
fubfides : accordingly, after the aft of copulation is 
over, the male turns about in order to reft himfelf on 
his legs, and remains in that poiition till the parts turn 
flaccid. The female goes with young about nine 
weeks. They generally bring forth from fix to twelve 
puppies. Thofe of a fmall fize bring forth five, four, 
and fometimes but two. They continue to copulate 
and bring forth during life, which lafts generally about 
14 or 15 years. The whelps are commonly blind, and 
cannot open their eyes till the loth or 12th day: the 
males are like the dog, the females like the bitch. In 
the fourth month, they lofe fome of their teeth, which 
are foon fucceeded by others. 

The dog has fuch a ftrong refemblance to the wolf 
and the fox, that he is commonly fuppofed to be the 
produftion of one or other of thefe animals tamed and 
civilized. Buffon informs us, that be kept a young 
dog and a young wolf together till they were three 
years of age, without their difcovering the leaft incli- 
nation to copulate. He made the fame experiment 
upon a dog and a fox ; but their antipathy was rather 
increafed when the female was in feafon. From thefe" 
experiments he concludes, J-hat dogs, wolves, and foxes, 
are perfeftly diftinft genera of animals. There has, 
however, been lately an inftance to the contrary: 
Mr Brooke, animal-merchant in Holborn, turned a 
wolf to a PdSieranian bitch in heat ; the congrefs was 
immediate, and as ufual between dog and bitch : fhe 
produced ten puppies. Mr Pennant faw one of them 
at Gordon "Callle, that had very much the refemblance 
of a wolf, and alfo much of its nature ; being flipped 
at a weak deer, it inftantly caught at the animal’s 
throat and killed it. “ I could not learn (fays Mr Pen- 
nant) whether this mongrel continued its fpecies ; but 
another of the fame kind did, and flocked the neigh- 
bourhood of Fochabers, in the county of Moray 
(where it was kept), with a multitude of eurs of a moil 
wolfifh afpeft.—There was lately living a mongrel 
offspring of this kind. It greatly refembled its wolf 
parent. It was firft the property of Sir Wolftein 
Dixey ; afterwards of Sir Willughby Afton. During 
day it was very tame; but at night fometimesrelapfed 
into ferocity. It never barked, but rather howled ; 
when it came into fields where flieep were it would 
feign lamenefs, but if no one was prefent would in- 
ftantly attack them. It had been feen in copulation 
with a bitch, which afterwards pupped : the breed was 
imagined to refemble in many refptfts the fuppofed 

fire. It died between the age of five and fix.—The 
bitch will alfo breed with the fox. The woodman of 
the manor of Mongewell, in Oxfordfhire, has a bitcli, 
which conftantly follows him, the offspring of a tame 
dog-fox by a fhepherd’s ciir ; and fhe again has had' 
puppies by a dog. Since there are fucli authentic 
proofs of the further continuance of the b "eed, we 
may furely add the wolf and fox to the other fuppofed 
flocks of thefe faithful domeftics.” 

With regard to the natural difpofition of the dog : 
in a favage flate, he is fierce, cruel, and voracious; 
but, when civilized and accuftomed to live with men, 
he is poffeffed of every amiable quality. He feems 
to have no other defire than to pleafe and proteft his 
mafter. He is gentle, obedient, fubmiflive, and faith- 
ful. Thefe difpofitions, joined to his almoft un- 
bounded fagacity, jutlly claim the eileem of mankind. 
Accordingly no animal is fo much careffed or refpefted: 
he is fo duftile, and fo much formed to pleafe, that he 
affumes the very air and temper of the family in which 
he refides. 

An animal endowed with fuch uncommon qualities 
mull anfwer many ufeful purpofes. His fidelity and 
vigilance are daily employed to proteft our perfons, our 
flocks, or our goods. The acut^nefs of his fmell gains 
him employment in hunting: he is frequently employ- 
ed as a turnfpit: at Bruffels and in Holland he is train- 
ed to draw little carts to the herb-market ; and in the 
northern regions draws a fledge with his mailer in it, 
or loaden with provifions. The Kamfchatkans, Ef- 
quimaux, and Greenlanders, ftrangers to the fofter vir- 
tues, treat thefe poor animals with great negleft,. 
The former, during fummer, the feafon in which they 
are ufelefs, turn them loofe to provide for themfelves ; 
and recall them in Oftober into their ufual confinement 
and labour : from that time till fpring they are fed 
with fifh-bones and opana, i. e. putrid fifh preferved in 
pits, and ferved up to them mixed with hot water. 
Thofe ufed for draught are caftrated; and four, yoked 
to the carriage, will draw five poods, or a hundred and 
ninety Englifn pounds, befides the driver; and thus 
loaden, will travel 30 verfts, or 20 miles a-day ; or if 
unloaden, on hardened fnow, on Aiders of bone, a 
a hundred and fifty verfls, or a hundred Englifli miles. 

It is pretty certain, Mr Pennant obferves, that the 
Kamfchatkan dogs are of wolfifh defeent; for wolves 
abound in that country, in all parts of Siberia, and even 
under the arftic circle. If their mafter :s flung out of his 
fledge, they want the affeftionate fidelity of the European 
kind, and leave him to follow, never flopping till the 
f edge is overturned, or elfe flopped by fome impediment. 
The great traveller of the 13th century, Marco Polo, had 
knowledge of this fpecies of conveyance from the mer- 
chants who went far north to traffic fpr the precious 
furs. He deferibes the fledges ; adds, that they were 
drawn by fix great dogs ; and that they changed them 
and the fledges on the r&ad, as we do at prefent in go- 
ing pofl. The Kamfchatkans make ufe of the flans 
of dogs for clothing, and the long hair for ornament: 
fome nations are fond of them as a food; and reckon 
a fat dog a great delicacy. Both the Afiatic and 
American favages ufe thefe animals in fai-rifices to their 
gods, to befpeak favour or avert evil. When the Ko- 
reki dread any infeftion, they kill a dog, wind the i:i~ 
teftines round two poles, and pafs between them. 
6 The, 
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The Greenlanders are not better mailers. They 

leave their dogs to feed on mufcles or berries; unlels 
in a great capture of feals, when they treat them with 
the blood and garbage. Thefe people alfo fometimes 
eat their dogs ; ufe the (kins for coverlets, for cloth- 
ing, or to border and f'earn their habits ; and their beft 
thread is made of the guts. Thefe northern dogs in 
.general are large ; and in the frigid parts at leaft have 
the appearance of wolves: are ufually white, with a 
black face ; fometimes varied with black and white, 
fometimes all white ; rarely brown or all black: have 
{harp nofes, thick hair, and fhort ears ; and feldom 
bark, but fet up a fort of growl or favage howl. They 
deep abroad ; and make a lodge in the fnow, lying 
with only their nofes cut. They fwim moil excellent- 
ly ; and will hunt in packs the ptarmigan, arftic fox, 
polar bear, and feals lying on the ice. The natives 
fometimes ufe them in the chafe of the bear. They 
are exceilively fierce; and, like wolves,inftantly fly on 
the few domeftic animals introduced into Greenland. 
They will fight among themfelves even to death. Ca- 
nine madnefs is unknown in Greenland. Being to the 
natives in the place of horfes, the Greenlanders fallen 
to their fledges from four to ten; and thus make their 
vifits in favage ftate, or bring home the animals they 
have killed. Egede fays that they will travel over the 
ice 15 German miles in a day, or 60 Englifh, with 
fledges loaden with their mailers and five or fix large 
feds. 

Thofe of the neighbouring ifland of Iceland have a 
great refemblance to them. As to thofe of Newfound- 
land, it is not certain that there is any diftinft breed : 
moil of them are curs, with a crofs of the xnailiff: 
feme will, and others will not, take the water, abfo- 
lutely refufing to go in. The epuntry was found un- 
inhabited, which makes it more probable that they 
were introduced by the Europeans; who ufe them, as 
the fa&ory does in Hudfon’s bay, to draw firing from 
the woods to the forts. The favages who trade to 
Hudfon’s bay make ufe of the wolfiih kind to draw 
their furs. 

It is fingular, that the race of European dogs fhow 
as ftrong an antipathy to this American fpecies as 
they do to the wolf itfelf. They never meet with 
them, but they fhow all pofiible figns of diflike, and 
will fall on and worry them; while the wolfiih breed, 
with every mark of timidity, puts its tail between its 
legs, and runs from the rage of the others. This aver- 
fion to the wolf is natural to all genuine dogs ; for it 
is well known that a whelp, which has never feen a 
wolf, will at firft fight tremble, and run to its mailer 
for prote&ion : an old dog will inftantly attack it. 
Yet thefe animals may be made to breed with one an- 
other as above fliown ; and the following abftradl of a 
letter from Dr Pallas to Mr Pennant, dated Oflober 
5thi 781, affords a further confirmation of the fadt. 
“ I have feen at Mofcow about twenty fpurious animals 
•from dogs and black wolves. They are for the moft 
part like wolves, except that fome carry their tails 
higher, and have a kind of hoarfe barking. They 
multiply among themfelves: and fome of the whelps 
are greyiih, nifty, or even of the whitiih hue of the 
ardlic wolves; and one of thofe I faw, in ihape, tail, 
and hair, and even in barking, fo like a cur, that was 
xt not for his head and ears, his ill-natured look, and 
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fearfulnefs at the approach of man, I fhould hardly Ctml*.' 
have believed that it was of the fame breed.” ~*~v-«« 

The dog is liable to many difeafes, as the fcab, mad- 
lefs, &c. and he fekloni wants the taenia or tape-worm 
in his guts, efpecially if he drinks dirty water. 

II. The fecond fpecies of this genus is the Lupus, The Wolf, 
or Wolf. Pie has a long head, pointed nofe, ears 
eredt and (harp, long legs well clothed with hair; 
tail bufhy and bending down, with the tip black; 
head and neck afh-coloured; body generally pale brown 
tinged with yellow: fometimes found white, and fome- 
times entirely black. The wolf is larger and fiercer 
than a dog. liis eyes fparklc, and there is a great 
degree of fury and wildnefs in his looks. He draws 
up his claws when he walks, to prevent his tread from 
being heard. His neck is fliort, but admits of very 
quick motion to either fide. His teeth are large and 
(harp; and his bite is terrible, as his ftrength is great. 
The wolf, cruel, but cowardly and fufpicious, flies from 
man ; and feldom ventures out of the woods, except 
preffed by hunger: but when this becomes extreme, 
he braves danger, and will attack men, horfes, dogs, 
and cattle of all kinds ; even the graves of the dead 
are not proof againll his rapacity. Thefe circum- 
ftances are finely deferibed, in the following lines : 

By wintry famine lous’d,'    
Cruel as death, and hungry as the grave ! 
Burning for blood ! bony, and ghaunt, and grim ! 
Affembling wolves in raging troops defeend ; 
And, pouring o’er the country, bear along, 
Keen as the north-wfind fweeps the gloffy Inow. 
All is their prize. They fallen on the fteed, 
Prefs him to earth, and pierce his mighty heart. 
Nor can the bull his awful front defend, 
Or (hake the murthering favages awray. 
Rapacious at the mother’s throat they fly. 
And tear the fereaming infant from her breaft. 
The god-like face of man avails him nought. 
Even beauty, force divine ! at wdiofe bright glance 
The generous lion Hands in foften’d gaze, 
Here bleeds, a haplefs undiftinguifh’d prey. 
But if, appris’d of the fevere attack, 
The country be fliut up, lur’d by the feent, 
On church-yards drear (inhuman to relate !) 
The difappointed prowlers fall, and dig 
The fhrouded body from the grave ; o’er which, 
Mix’d with foul ihadesand frighted ghofts, they howl. 

Thomson’s Winter. 

The wolf, unlike the dog, is an enemy to all fo- 
ciety, and keeps no company even with thofe of his 
own fpecies. When feveral wolves appear together, 
it is not a fociety of peace, but of war; it is attended 
with tumult and dreadful prowlings, and indicates an 
attack upon fome large animal, as a ftag, an ox, or a 
formidable maftiff. This military expedition is no 
fooner finifhed, than they feparate, and each returns 
in filence to his folitude. There is even little inter- 
courfe between the males and females: They feel the 
mutual attradlions of love but once a-year, and never 
remain long together. The females come in feafon in 
winter: many males follow the fame female; and this af- 
fociation is more bloody than the former; for they growl, 
chafe, fight, and tear one another, and often facrifice 
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Can's, him that is preferred by'tbe female. The female com- be flopped or deprived of his prey by dogs. His bite Can! 

monly flies a long time, fatigues her admirers, and is cruel, and always more obftinate in proportion to 
retires, while they fleep, with the mofl alert or moft the fmallnefs of the reflftance; for when an animal 
favourite male. can defend itfelf, he is cautious and circumfpect. He 

The feafon of love continues only twelve or fifteen never fights but from neceflity, and not from motives 
days; it commences with the oldeft females; the young of courage. When wounded with a ball, he cries ; 
ones are not fo early difpofed. The males have no and yet, when difpatching him with bludgeons, he 
marked period, but are equally ready at all times, complains not. When he falls into a fnare, he is fo 
They go from female to female, according as they are in overcome with terror, that he may be either killed or 
a condition to receive them. They begin with the old taken alive without reliftance : he allows himfelf to 
females about the end of December, and finilh with be chained, muzzled, and led w’here you pleafe, with- 
the young ones in the month of February or beginning out exhibiting the leall fymptom of refentment or dif- 
of March. The time of geftation is about three content. 
months and a half; and young whelps are found from 
the end of April to the month of July. The w'olves 
copulate like the dogs, and have an ofleous penis, fur- 
rounded with a ring, which fwells and hinders them 
from feparating. When the females are about to bring 
forth, they fearch for a concealed place in the inmofl 
recefles of the foreft. After fixing on the fpot, they 
make it fmooth and plain for a confiderable fpace, by 
cutting and tearing up with their teeth all the brambles 
and brufh-wood. They then bring great quantities of 
mofs, and prepare a commodious bed for their young, 
which are generally five or fix, though fometimes they 
bring forth feven, eight, and even nine, but never 
iefs than three. They come into the world blind, like 
the dogs; the mother fuckles them fome weeks, and 
foon learns them to eat flelh, which fire prepares for 
them by tearing it into fmall pieces. Some time af- 
ter fhe brings them field-mice, young hares, par- 
tridges, and living fowls. The young wolves begin 
by playing with thefe animals, and at lafl worry them; 
then the mother pulls off the feathers, tears them in 
pieces, and gives a part to each of her young. They 
never leave their den till the end of fix weeks or two 
months. They then follow their mother, who leads 
them to drink in the hollow trunk of a tree, or in 
fome neighbouring pool. She condu&s them back to 
the den, Or, when any danger is apprehended, obliges 
them to conceal themfelves elfewhere. Though, like 
other females, the fhe-wolf is naturally more timid 
than the male ; yet when her young are attacked, flic 
•defends them with intrepidity ; file lofes all fenfe of 
danger, and becomes perfectly furious. She never 
leaves them till their education is fimfhed, till they 
are fo ftrong as to need no afliftance or protedb’on, and 
have acquired talents fit for rapine, w’hich generally 
happens in ten or twelve months after their firfl teeth 
(which commonly fall out in the firft month) are re- 
placed. 

Wolves acquire their full growth at the end of two 
or three years, and live 15 or 20 years. When old, 
they turn whitilh, and their teeth are much worn. 
When full, or fatigued, they fleep, but more during 
the day than the night, and it is always a kind of 
flight flumber. They drink often ; and, in the time 
of drought, when there is no water in the hollows, or 
in the trunks of old trees, they repair, feveral times 
m a day, to the brooks or rivulets. Though extreme- 
ly voracious, if fupplied with water, they can pafs 
four or five days without meat. 

1 he wolf has great ftrength, efpecially in the ante- 
rior parts of the body, in the mufcles of the neck and' 
jaws. He carries a fheep in his mouth, and, at the 
fame time, outruns the fhepherds; fo that lie can only 

Vol, IV. Part I. 

The fenfes of the wolf are excellent, but particular- 
ly bis fenfe of fmelling, which often extends farther than 
his eye. The odour of carrion ftrikes him at the di- 
fiance of more than a league. He likewife feents live 
animals very far, and hunts them a long time by fol- 
lowing their tradl. When he iflues from the wood, he 
never lofes the wind. He flops upon the borders of 
the foreil, fmells on all fides, and receives the emana- 
tions of living or dead animals brought to him from a 
diftance by the wind. Though he prefers living to 
dead animals; yet he devours the moft putrid carcafes. 
He is fond of human flefli; and, if ftronger, he would 
perhaps eat no other. Wolves have been known to 
follow armies, to come in troops to the field of bat- 
tle, where bodies are carelefsly interred, to tear them 
up, and to devour them with an infatiable avidity: 
And, when once accuftomed to human flefli, thefe 
wolves ever after attack men, prefer the fliepherd to the 
flock, devour women, and carry off'children. Wolves 
of this vicious difpofition are called Loups garoux 
by the French peafants, who fuppofe them to be pof- 
feffed with fome evil fpirits ; and of this nature were 
the twere wulfs of the old Saxons. 

The wolf inhabits the continents of Europe, A- 
fia, Africa, and America; Kamtfchatka, and even 
as high as the arclic circle. The w'olves of North A- 
merica are the fmalieft; and, when reclaimed, are 
the dogs of the natives : the wolves of Senegal the 
largeft and fierceft; they prey in company with the 
lion. Thofe of the Cape are grey ftriped with black ; 
others are black.—They are found in Africa as low as 
the Cape ; and are believed to inhabit New Holland, 
animals refembling them having been feen there by the 
late circumnavigators. Dampier’s people alfo faw fome 
half-ftarved animals in the fame country, which they 
fuppofed to be wolves. In the eaft, and particularly 
in Perfia, wolves are exhibited as fpedlaclcs to the 
people. When young, they are learned to dance, or 
rather td perform a kind of wreftling with a number of 
men. Chardin tells us, that a wolf, well educated in 
dancing, is fold at 500 French crowns. This fa£t 
proves, that thefe animals, by time and reftraint, are 
fufceptible of fome kind of education. M. Buffon 
brought up feveral of them : “ When young, or du- 
ring their firfl year (he informs us), they are very 
docile, and even carefling ; and, if well fed, neither 
difturb the poultry nor any other animal: but, at the 
age of 18 months or two years, their natural ferocity 
appears, and they mull be chained, to prevent them 
from running off and doing mifehief. I brought up 
one till the age of 18 or 19 months, in a court along 
with fowls, none of which he ever attacked ; but, for 
his firft effay, he killed the whole in one night, with- 
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Cams, out eating any o£ them. . „ 

his chain, run off, after killing a dog with whom he 
had lived in great familiarity.’’ 

Whole countries are fometimes obliged to arm, in 
order to deftroy the wolves. Princes have particular 
equipages for this fpecies of hunting, which is both 
ufeful and neceffary. Hunters diftinguifh wolves into 
young, old, and very old. They know them by the 
tracks of their feet. The older the wolf, his feet is 
the larger. The fhe-wolf’s feet are longer and_more 
{lender ; her heel is alfo fmaller, and her toes thinner. 
A o-ood blood-hound is neceffary for hunting the wolf: 
and, when he falls into the fcent, he mull be coaxed 
and encouraged; for all dogs have an averfion fiom 
the wolf, and proceed with coldnefs in the chace. 
When the wolf is raifed, the gre-hounds are let 
loofe in pairs, and one is kept for diflodging him, if 
he gets under cover; the other dogs are led before as 
a referve. The firft pair are let loofe after the wolf, 
and are fupported by a man on horfe-back ; then the 
fecond pair are let loofe at the diltance of feven or 
eicrht hundred paces ; and, laflly, the third pair, when 
the other dogs begin to join and to teaze the wolf. 
The whole together foon reduce him to the lall extre- 
mity ; and the hunters complete the bufmefs by {tab- 
bing him with a dagger. The dogs have fuch a reluc- 
tance to the wolf’s flefh, that it mull be prepared and 
feafoned before they will eat it. The wolf may alfo 
be hunted with beagles or hounds ; but as he darts 
always ftraight forward, and runs for a whole day 
without Hopping, the chace is irkfome, unlefs the 
beagles be fupported by grey-hounds, lO teaze him, 
and give the hounds time to come up. 

Wolves are now fo rare in the populated parts of 
America, that the inhabitants leave their Iheep the 
whole night unguarded : yet the governments of Pen- 
fylvania and New Jerfey did fome years ago allow a 
reward of twenty {hillings, and the laft even thirty 
fhillings, for the killing of every wolf. . Tradition in- 
formed them what a fcourge thofe animals had been 
to the colonies ; fo they wifely determined to prevent 
the like evil. In their infant Hate, wolves came down 
in multitudes from the mountains, often attra&ed by 
the fmell of the corpfes of hundreds of Indians who 
died of the fmall-pox, brought among them by the 
Europeans: but the animals did not confine their in- 
fults to the dead, but even devoured in their huts the 
fick and dying favages. 

Befides being hunted, wolves are dellroyed by pit- 
falls, traps, or poifoiu A peafant in France who kills 
a wolf, carries its head from village to village, and col- 
lefts fome fmall reward from the inhabitants: the 
Kirghis-Coffacks take the wolves by the help of a large 
hawk called berkut, which is trained for the diverfion, 
and will fallen on them and tear out their eyes. Britain, 
a few centuries ago, was much infelted by them. ' It 
was, as appears by Hollinglhed, very noxious to the 
flocks in Scotland in 1577; nor was it entirely extir- 
pated till about 1680, when the lall wolf fell by the 
hand of the famous Sir Eweu Cameron. We may 
therefore with confidence affert the non-exillence of 
thefe animals, notwithllanding M. de Buffon maintains 
that the Englilh pretend to the contrary. It has 
been a received opinion, that the other parts of thefe 
kingdoms were in early times delivered from this pell 
by the care of king Edgar. In England he attempted 
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Another, having broken to effed it, by commuting the punilhments df^certam 

C mb. 
crimes into the acceptance of a certain number of wolves 
tongues from each criminal; and in W ales by con- 
verting the tax of gold and lilver into an annual tax 
of 300 wolves heads. But, notwithllanding thefe his 
endeavours, and the affertions of fome authors, his 
fcheme proved abortive. We find, tnat tome cen- 
turies after the reign of that Saxon monarch, thefe 
animals were again increafed to fuch a degree as 
to become again the object of royal attention : ac- 
cordingly Edward I. iffued out his royal mandate to Pe- 
ter Corbet to fuperintend and afiiit in the deltruc- 
tion of them in the feveral counties of Gloucefter 
Worceller, Hereford, Salop, and Staftoid; and in 
the adjacent county of Derby (as Cambden, p. 902, 
informs us), certain perfons at Wormhill held their 
lands by the duty of hunting and taking the wolves 
that infelted the country, whence they were. Hy- 
led ’wolve-hunt. Fo look back into the Saxon times, 
we find, that in Athenian’s reign wolves abounded fi> 
in Yorklhire, that a retreat was built at Flixton in 
that county, “ to defend paffengers from the wolves, 
that they fhould not be devoured by them :” and fuch 
ravages did thofe animals make during winter, parti- 
cularly7 in January7, when the cold was fevered, that 
the Saxons dillinguilhed that month by the name of 
the wolf-month. They alfo called an outlaw wolf s-head, 
as being out of the proteftion of the law, proferibed, 
and as liable to be killed as that deftru&ive beall. Ire- 
land was infelted by wolves for many centuries alter 
their extinction in England ; for there are accounts of 
fome being found there as late as the year 1710, the 
lall prefentment for killing of wolves being made in 
the county of Cork about tnat time. 

In many parts of Sweden the number of wolves has 
been confiderably diminilhed by placing poifoned car- 
cafes in their way: but in other places they are found 
in great multitudes. Hunger fometimes compels them 
to eat lichens : thefe vegetables were found in the 
body of one killed by a foldier; but it was fo weak, 
that it could fcarcely move. It probably had red 011 
the lichen vulpinus, which is a known poifon to thefe. 
animals. Madnefs, in certain years, is apt to feize 
the wolf. The confequences are often very me- 
lancholy. Mad wolves will bite hogs and dogs, and. 
the lall again the human fpecies. In a lingle parilh 
I a. perfons were viClims to this dreadful malady7. Fhe 
fymptoms are the fame with thofe attendant on the 
bite of a mad dog. Fury fparkles in their eyes; a glu- 
tinous faliva dillils from their mouths; they carry their 
tails low, and bite indifferently men and bealls. It is 
remarkable that this difeafe happens in the depth of 
winter, ''fo can never be attributed to the rage of the. 
dog-days. Often, towards fpring, wolves get upon 
the ice of the fea, to prey on the young feals, which 
they catch alleep : but this repall often proves fatal to • 
them ; for the ice, detached from the fhore, carries: 
them to a great dillance from land, before they are. 
fenfible of it. In fome years a large diltnft is by this 
means delivered from thefe pernicious bealls ; which 
are heard howling in a moll dreadful manner, far in 
the fea. When wolves come to make their attack on 
cattle, they never fail attempting to frighten away the 
men by their cries ; but the found of the horn makes, 
them fly like lightning. 

There is nothing valuable in the wolf but his Ikin, 
whic 
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winch makes a warm durable fur. His fie ill is fo 
bad, that it is rejected with abhorrence by all other 
quadrupeds; and no animal but a wolf will voluntarily 
eat a wolf. The fmell of his breath is exceedingly of- 
fenfive. As, to appeafe hunger, he fwallows indif- 
criminately every thing he can find, corrupted flefii, 
bones, hair, fkins half tanned and covered with lime, 
he vomits frequently, and empties himfelf oftener than 
he fills. In fine, the wolf is confummately difagree- 
able ; his afpedl is bafe and favage, his voice dreadful, 
his odour infupportable, his difpofition perverfe, his 
manners ferocious ; odious and deftruftive when living, 
and, when dead, he is perfe&ly ufelefs. 

III. The Hy^na has a ftraight jointed tail, with the 
hair of its neck eredt, fmall naked ears, and four toes 
on each foot. It inhabits Afiatic Turky, Syria, Per- 
fia, and Barbary. Like the jackal, it violates the 
repofitories of the dead, and greedily devours the pu- 
trid contents of the grave ; like it, preys on the herds 
and flocks ; yet, for want of other food, will eat the 
roots of plants, and the tender fhoots of the palms : 
but, contrary to the nature of the former, it is an un- 
fociable animal ; is folitary, and inhabits the chafms 
of the rocks. The fuperftitious Arabs, when they 
kill one, carefully bury the head, left it fhould be em- 
ployed for magical purpofes; as the neck was of old 
by the Theftalian forcerefs. 

Vlfcera non lynch, non dine nodus hyena 
Defuit. Lucan, vi. 672. 

The ancients were wild in their opinion of the hyaena; 
they believed that its neck confifted of one bone with- 
out any joint; that it changed its fex ; imitated the 
human voice; had the power of charming the ftiep- 
herds, and, as it were, rivetting them to the place 
they flood on : no wonder that an ignorant Arab 
fhould attribute preternatural powers to its remains. 
They are cruel, fierce, and untameable animals, of a 
moll malevolent afpedf; have a fort of obftinate cou- 
rage, which will make them face ftronger quadrupeds 
than themfelves. Kcempfer relates, that he faw one 
which had put two lions to flight, regarding them 
with the utmoft coolnefs. Their voice is hoarfe, a 
difagreeable mixture of growling and roaring. 

Mr Pennant deferibes a variety of this fpecies, un- 
diftinguifhed by former naturalifts, which he calls the 
[potted hyena. It has a large and flat head ; fome long 
hairs above each eye; very long whilkers on each fide of 
the nofe ; a fhort black mane ; hair on the body fliort 
and fmooth ; ears fhort and a little pointed, their out- 
fide black, infide cinereous ; face and upper part of 
the head black ; body and limbs reddifh brown, marked 
with diftinft black round fpots ; the hind legs with 
black tranfverfe bars ; the tail fhort, black, and full 
of hair. It inhabits Guinea, Ethiopia, and the Cape: 
lives in holes in the earth, or cliffs of the rocks ; preys 
by night; howls horribly ; breaks into the folds, and 
kills two or three fheep ; devours as much as it can, 
and carries away one for a future repaft ; will attack 
mankind, ferape open graves, and devour the dead. 
Bofman has given this creature the name oijackal; by 
which Buffon being milled, makes it fynonymous with 
the common jackal. This (hyaena is called the tiger- 
•wolf by the colonifts at the Cape, where it is a very 
common and formidable beaft of prey. Gf this ani- 

mal, formerly but imperfedlly known, the following 
account is given by Dr Sparmann in his voyage to the 
Cape. 

“ The night, or the duflc of the evening only, is 
the time in which thefe animals feek their prey, after 
which they are ufed to roam about both feparately and 
in flocks. But one of the moft unfortunate properties 
of this creature is, that it cannot keep its own coun- 
fel. The language of it cannot eafily be taken down 
upon paper ; however, with a view to make this fpe- 
cies of wolf better known than it has been hitherto, I 
fhall obferve, that it is by means of a found fomething 
like the following, aauae, and fometimes ooao, yelled 
out with a tone of defpair (at the interval of fome mi- 
nutes between each howl), that nature obliges this, 
the moft voracious animal in all Africa, to difeover it- 
felf, juft as it does the moft venomous of all the Ame- 
rican ferpents, by the rattle in its tail, itfelf, to warn 
every one to avoid its mortal bite. This fame rattle • 
fnake would feem, in confequence of thus betraying 
its own defigns, and of its great ina&ivity (to be as 
it were nature’s ftep-child), if, according to many 
credible accounts, it had not the wondrous property 
of charming its prey by fixing its eye upon it. The 
like is affirmed alfo of the tiger-wolf. This creature, 
it is true, is obliged to give information againil itfelf; 
but, on the other hand, is adlually poffeffed of the pe- 
culiar gift of being enabled, in fome meafure, to imi- 
tate the cries of other animals ; by which means this 
arch-deceiver is fometimes lucky enough to beguile 
and attradl calves, foals. Iambs, and other animals. 
Near fome of the larger farms, where there is a great 
deal of cattle, this ravenous beaft is to be found almoft 
every night; and at the fame time frequently from 
one hour to another betraying itfelf by its bowlings, 
gives the dogs the alarm. The peafants affured me, 
that the cunning of the wolves was fo great (adding, 
that the trick had now and then even fucceeded with 
fome of them), that a party of them, half flying and 
half defending themfelves, would decoy the whole pack 
of dogs to follow them to the diftance of a gun-fhot ar 
two from the farm, with a view to give an opportunity 
to the reft of the wolves to come out from their am- 
bufeade, and, without meeting with the leaft refift- 
ance, carry off booty fufficient for themfelves and their 
fugitive brethren. As the tiger-wolf, though a much 
larger and ftronger animal, does not venture, without 
being driven to the utmoft neceffity, to meafure its 
ftrength with the common dog, this is certainly an 
evident proof of its cowardice. Neither does this fame 
voracious beaft dare openly to attack oxen, cows, 
horfes, or any of the larger animals, while they make 
the leaft appearance as if they would defend themfelves, 
or even as long as they do not betray any figns of fear. 
On the other hand, it has art enough to ruih in upon 
them fuddenly and unexpectedly, at the fame time 
fetting up a horrid and ftrange cry, fo as to fet them 
a running in confequence of the fright, that it may af- 
terwards keep clofe to their heeL with fafety, till it 
has an opportunity with one bite or ftroke to rip up 
the belly of its prey (even though it ftiould be fo large 
an animal as a draught-ox), or elfe give it fome dan- 
gerous bite, and fo at one Angle bout make itfelf mafter 
of its antagonift. On this account the peafants are 
obliged to drive their cattle home every evening before 

O z it 



CAN r 10S ] CAN 
Cam# it is dark; excepting ''he more confiderable droves of 

” r”-”1 draught-oxen, which they let roam about day and 
night to leek their food unattended, by reafon that 
they are ufed both to the country and the artifices of 
the wolves, and can therefore the eafxer depend upon 
and defend each other. 

“ Travellers, on the other hand, who are obliged to. 
keep on in their journey, frequently fuller great Ioffes 
by turning their cattle out at night; efpecially of the 
young ones, which are eafieft feared. The Hottentots 
informed me that it was ftill within the memory of 
man, that the tiger-wolf was bold enough to ileal 
upon them and moleft them in their huts, particularly 
by carrying off their children. This, however, is now 
no longer the cafe ; a circumftance, perhaps, proceed- 
ing from the introduction of fire-arms into the coun- 
try, a ctrcumuance which, in thefe latter times, has 
caufed this, as well as other wild beafts, to Hand in 
greater awe of man than it did formerly. I have heard 
the following ftory of the tiger-wolf mentioned, as be- 
ing related in a certain treatife on the Cape, of which 
I now cannot exactly remember the title. The tale is 
laughable enough, though perhaps not quite fo pro- 
bable. ‘ At a feaft near the Cape one night, a trum- 
peter who had got his fill was carried out of doors, in 
order that he might cool himfelf, and get iober again. 
The feent of him foon drew thither a tiger-wolf, which 
threw him on his back, and dragged him along with 
him as a corpfe, and confequently a fair prize, up to- 
wards Table-mountain. During this, however, our 
drunken mufician waked, enough in his fenfes to know 
the danger of his fituation, and to found the alarm 
with his trumpet, which he carried faltened to his fide. 
The wild beafi, as may eaiily be fuppofed, was not 
lefs frightened in his turn.’ Any other befides a trum- 
peter would, in fueh circumffances, have undoubtedly 
been no better than wolf’s meat. 

“ In the mean while it is certain, that thefe wolves 
are to be found aim oil every dark night about the 
ihambles at the Cape, where they devour the offals of 
bones, Ikin, &c. which are thrown out there in great 
quantities, and drag away with them what they cannot 
eat. The inhabitants repay thefe good offices of the 
hycena with a free and unlimited privilege of accefs and 
egrefs. The dogs too hereabouts, perfectly accuftomed 
to their company, are faid never to throw any impe- 
diment in their way; fo that the beaft, entertained 
and fed in the very heart of the town, has been feldom 
known to do any mifehief there. It is likewife a well- 
known fact, that thefe wolves, in different parts of 
Africa, exhibit different degrees of courage ; this, 
however, may perhaps proceed from their being of 
different fpecies in different parts. 

“ Yet in this very greedinefs of the hyaena, and its 
difpofition to confume every thing it can get at, the 
provident economy of nature is abundantly evinced. 
The flowery fields at the Cape would certainly foon 
become hideous and disfigured with carcafes and fkele- 
tons, the reiicks of the great quantity of game of all 
forts which graze and die there in fucceffion, were not 
the tiger-wolf manifeftly fubfervient to nature in the 
regulation of her police, by clearing her theatre from 
them ; nay, I had almofl faid the wolf alone : for 
lions and tigers, for example, never eat bones, and are 
cot very fend of carcafes. Thefe are ferviceable ia 

another way. They make the other animals vigilant Cani?. 
and attentive to the functions for which nature has de- 
figned them ; and befides anfvvering feveral other in- 
tentions of providence, they ferve, in conjunction with 
mankind, to keep in a juft equilibrium the increafe of 
the animal kingdom ; fo that it may not exceed the 
fupplies afforded it by the vegetable part of the crea- 
tion, and by this means prevent the neceffary renewal 
of the latter by feeds, &c. and thus, by defolating it 
and laying it wafte, in the end impoverilh and deftroy 
themfeives, and die moll wretched victims to want and 
hunger ; fo that, notwithflanding the immenfe quanti- 
ties of game exifling in this country, there are very 
feldom found any bones in the haunts they have left, 
and never after the tiger, lion, jackal, wild cat, and 
wild dog. Thefe latter animals, that they may not 
encumber and litter the ground which nature has or- 
dained them to clear, never go out of their dens and 
caverns when they find themfeives fick and difabled ; 
but there, oppreffed with hunger and difeafe, await 
the tranfitory moment, when they muff pay obedience 
to nature’s lafl law.” 

IV. The mexicanus has a fmooth crooked tail.The Mexi- 
The body is aih-coloured, variegated with yellow fpots. canus. 
It is a native of Mexico, and is called the mountain-cat 
by Seba. It agrees with the European wolf in its 
manners ; attacks cattle, and fometimes men. 

V. The Vulpes, or Fox, has a ilraight tail, white at The Fta, 
the point. His body is yellowifh, or rather tlraw-co- 
loured ; his ears are fmall and .eredt ; his lips are whi- 
tifh, and his forefeet black. From the bale of the tail 
a ftrong feent is emitted, which to fome people is very 
fragrant, and to others extremely difagreeable. The 
fox is a native of ah; oft every quarter of the globe, and 
is of fueh a wild and favage nature that it is irnpoffible 
fully to tame him. He is efteemed to be the moft 
fagacious and the moft crafty of all beafts of prey. 
The former quality he fhows in his method of pro- 
viding himfelf with an afylum, where he retires from 
preffing dangers, where he dwells, and where he brings 
up his young: and his craftinefs is chiefly difeovered 
by the fchemes he falls upon in order to catch lambs, 
geefe,hens, and all kinds of fmall birds. The fox fixes his 
abode on the border of the wood, in the neighbourhood 
of cottages: he liftens to the crowing of the cocks and 
the cries of the poultry. Fie feents them at a diftance; 
he choofes his time with judgment; he conceals his 
road as well as his defign ; he flips forward with cau- 
tion, fometimes even trailing his body, and feldom- 
makes a fruitlefs expedition. If he can leap the wall, 
or get in underneath, he ravages the court-yard, puts 
all to death, and then retires foftly with his prey, 
which he either hides uhder the herbage, or carries off 
to his kennel. He returns .in a few minutes for an- 
other, which he carries off, or conceals in the fame 
manner, but in a different place. In this way he pro- 
ceeds till the progrefs of the fun, or fome movements 
perceived in the houfe, advertife him that it is time to 
fufpend his operations, and to retire to his den. He 
plays the fame game with the catchers of thruflies, 
wood-cocks, &c. He vifits the nets and bird-lime very 
early in the morning, carries off fucceffively the birds 
which are entangled, and lays them in different places, 
efpecially near the lides of high-ways, in the furrows,, 
under the herbage or brufhwood, where they fometimes 
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Cams, lie two or three days ; but he knows perfeilly where 
—-v """ ' to find them when he is in need. He hunts the young 

hares in the plains, feizes old ones in their feats, never 
miffes thofe which are wounded, digs out the rabbits 
in the warrens, difcovers the ntlls of partridges and 
quails, feizes the mothers on the eggs, and dellroys a 
vaft quantity of game. The fox is exceedingly vora- 
cious ; befides flefh of all kinds, he eats, with equal 
avidity, eggs, milk, cheefe, fruits, and particularly 
grapes. When the young hares and partridges fail 
him, he makes war againft rats, field-mice, ferpents, li- 
zards, toads, See. Of thefe he deftroys vad numbers ; 
and this is the only fervice he does to mankind. He 
is fo fond of honey, that he attacks the wild bees, 
wafps, and hornets. They at firil put him to flight 
by a thoufand itings ; but he retires only for the pur- 
pofe of rolling himfelf on the ground to crufli them ; 
and he returns fo often to the charge, that he obliges 
them to abandon the hive, which he foon uncovers, and 
devours both the honey and wax. In a word, he eats 
fifhts, lobfters, grafs-hoppers, See. 

The fox is not eafily, and never fully tamed : he lan- 
guifhes when deprived of liberty ; and, if kept too long 
in a domeltic date, he dies of chagrip. Foxes produce 
but once a year; and .the litter commonly confid of 
four or five, feldom fix, and never lefs than three. 
When the female is full, (he retires, and feldom goes 
out of her hole, where file prepares a bed for her young. 
She comes in feafon in the winter ; and young foxes 
are found in the month of April. When fire perceives 
that her retreat is difeovered, and that her young have 
been didurbed, die carries them off one by one, and 
goes in fearch of another habitation. The young are 
Brought forth blind; like the dogs, they grow 18 
months, or two years, and live 13 or 14. years.—The 
fox, as well as the congenerous wolf, will produce with 
the dog-kind, as noticed above. 

The fenfes of the fox are equally good as thofe of 
the wolf; his fentiment is more delicate ; and the or- 
gans of his voice are more pliant and perfect. The 
wolf fends forth only frightful bowlings ; but the fox 
barks, yelps, and utters a mournful cry like that of the 
peacock. He varies his tones according to the differ- 
ent fentiments with which he is affe&ed : he has an 
accent peculiar to the chace, the tone of defire, of com- 
plaint, and of forrovv. He has another cry expreflive 
of acute pain, which he utters only when he is fhot, 
or has fome of his members broken ; for he never com- 
plains of any other wound, and, like the wolf, allows 
himfelf to be killed with a bludgeon without complain- 
ing ; but he always defends himfelf to the la ft with 
great courage and bravery. His bite is obftinate and 
dangerous; and the fevered blows will hardly make 
him quit his hold. His yelping is a fpecies of bark- 
ing, and confifts of a quick fuccefiion of fimilar tones ; 
at the end of which he generally raifes his voice fimilar 
to the cry of the peacock. In winter, and particular- 
ly during froft and fnow, he yelps perpetually ; but, 
in fummer, he is almoft entirely lilent, and, during this 
feafon, he eafts his hair. He fleeps found, and may be 
eafily approached without wakening: he fleeps in a 
round form, like the dog; but, when he only repofes 
himfelf, he extends his hind legs, and lies on his belly. 
It is in this fituation that he fpies the birds along the 
hedges, and meditates fchemts fot their futprife. The 
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fox flies when he hears the explofion of a gun, or fmells Cam's. 
gunpowder. He is exeedingly fond of grapes, and does »— 
much mifehief in vineyards. Various methods are 
daily employed to deftroy foxes: they are hunted with 
dogs ; iron traps are frequently fet at their holes ; and 
their holes are fometimes fmoked to make them run 
out, that they may the more readily fall into the fnares, 
or be killed by dogs or fire-arms. 

The chace of the fox requires lefs apparatus, and is 
more amufing, than that of the wolf. To the latter 
every dog has great relu&ance : but all dogs hunt the 
fox fpontaneoufly and with pleafure ; for, though his 
odour be ilrong, they often prefer him to the ftag or 
the hare. Fie may be hunted with terriers, hounds, 
&c. Whenever he finds himfelf purfued, he runs to 
his hole ; the terriers with crooked legs, or turnfpits, 
go in with moft eafe. This mode anfwers very well 
when we want to carry off a whole litter of foxes, both 
mother and young. While the mother defends her- 
felf againft the terriers, the hunters remove the earth 
above, and either kill or feize her alive. But, as the 
holes are often under rocks, the roots of trees, or funk 
too deep in the ground, this method is frequently un- 
fuccefsful. The moft certain and moft common me- 
thod of hunting foxes, is to begin with fhutting up 
their holes, to place a man with a gun near the en- 
trance, and then to fearch about with the dogs. When 
they fall in with him, he immediately makes for his 
hole ; but, when he comes up to it, lie is met with a 
difeharge from the gun. If he efeapes the Ihot, he 
runs with full fpeed, takes a large circuit, and returns 
again to the hole, where he is fired upon a fecondtime ; 
but, finding the entrance flmt, he now endeavours to 
efcape by darting ftraight forward, with the defign of 
never revifiting his former habitation. Fie is °then 
purfued by the hounds, whom he feldom fails to fa- 
tigue, becaufe he purpofely pafies through the thickeft 
parts of the foreft or places of the moft difficult accefs, 
where the dogs are hardly able to follow him ; and, 
when he takes to the plains, he runs ftraight out, with 
out {topping or doubling. 

Of all animals the fox has the meft fignificant 
eye, by which it expreffes every paffion of love, 
fear, hatred, See. It is remarkably playful ; but, 
like all favage creatures half reclaimed, will on the 
leaft offence bite thofe it is moft familiar with. It 
it a great admirer of its buffiy tail, with which it 
frequently amufes and exercifes itfelf, by running 
in circles to catch it and, in cold weather, wraps 
it round its nofe. The fmell of this animal is in gene- 
ral very ftrong, but that of the urine is remarkably fe- 
tid. This feems fo offenfive even to itfelf, that it will 
take the trouble of digging a hole in the ground, 
{Fetching its body at full length over it; and there, af- 
ter depofiting its water, cover it over with the earth as 
the eat does its dung. The fmell is fo obnoxious, that 
it has often proved the means of the fox’s efcape from 
the dogs ; who have fo ftrong an aveifion at the filthy 
effluvia, as to avoid encountering the animal it came 
from. It is faid that the fox makes ufe of its urine as ah 
expedient to force the cleanly badger from its habita- 
tation : whether that is the means, is rather doubtful; 
but that the fox makes ufe of the badger’s hole is cer- 
tain : not through want of ability to form its own re- 
treat, but to fave itfelf fome trouble ; for after the ex- 
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Canls, pnlfion of tlie flrft inhabitant, the fox improves as well 

1—v—j;s enlarges it conllderably, adding feveral chambers, 
and providently making feveral entrances to fecure a 
retreat from every quarter. In warm weather, it will 
quit its habitation for the lake of balking in the fun, or 
to enjoy the free air ; but then it rarely lies expofed, 
but choofes fome thick brake, that it may reft fecure 
from furprize. Crows, magpies, and other birds, who 
confider the fox as their common enemy, will often, 
by their notes of anger, point out its retreat.—The 
fkin of this animal is furnilhed with a warm foft fur, 
which in many parts of Europe is ufed to make muffs 
and to line clothes. Vaft numbers are taken in Le Val- 
lais, and the Alpine parts of Switzerland. At Lau- 
fanne there are furriers who are in poffeffion of be- 
tween 2000 and 300O Ikins, all taken in one winter. 

Of the fox there are feveral varieties, derived from 
colour; as, 

1. The field-fox, or alopex of Linnaeus, who makes 
it a diftindl fpecies ; but it is every way the fame with 
the common fox, except in the point of the tail, which 
is black. 

2. The crofs-fox, with a black mark palling tranf- 
verfely from Ihoulder to {boulder, with another along 
the back to the tail. It inhabits the coldeft parts of 
Europe, Afia, and North-America: a valuable fur, 
thicker and fofter than the common fort; great num- 
bers of the Ikins are imported from Canada. 

3. The black fox is the moft cunning of any, and 
its lkin the moft valuable; a lining of it is, in Ruffia, 
efteemed preferable to the fineft fables: a fingle {kin 
will fell for 400 rubles. It inhabits the northern parts 
of Afia and North-America. The laft is inferior in 
goodnefs. 

4. The brant fox, as defcribed by Gefner and Lin- 
najus, is of a fiery rednefs; and called by the firft 
hrand-fuchf, by the laft Lraiuli'twj',* it is fcarce half the 
lize of the common fox: the noie is black, and much 
{harper; the fpace round the ears ferruginous; the 
forehead, back, fhoulders, thighs, and fides black mix- 
ed with red, afli-colour, and black; the belly yellowift; 
the tail black above, red beneath, and cinereous on its 
iide. It is a native of Penfylvania. 

5. The corfac-fox, with upright ears, foft downy 
hair; tail bufhy; colour in fummer pale tawney, 
in winter grey : the bafe and tip of the tail black ; a 
fmall kind. It inhabits the defarts beyond the Yadc : 
lives in holes : howls and barks : is caught by the Kir- 
gis Caffacks with falcons and gre-hounds; 40 or 
50,000 are annually taken, and fold to the Ruffians, at 
the rate of 40 kopeiks, or 20 pence, each 1 the former 
•ufe their {kins inftead of money: great numbers are 
lent into Turky. . 

6. There are three varieties of foxes found in the 
mountainous parts of Britain, which differ a little in 
form, but not in colour, from each other. They are 
diftinguifhed in Wales by as many different names. 
The milgi, or gre-hound-fox, is the largeft, talleft, and 
boldeft ; and will attack a grown ffieep or wedder : the 
maft'iff-fox is lefs, but more ftrongly built: the corgi, 
or cur-fox is the leaft ; lurks about hedges, out-houies, 
&c. and is the moft pernicious of the three to the fea- 
thered tribe. The firft of thefe varieties has a white 

or tip to the tail; the laft a black. When hunted, 
they never run dire&ly forward, but make a great ma- 
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ny doublings and turnings; and wdien in danger of be- 
ing taken, they emit fuch a fmell from their pofteriors 1 ■""v"111-J 
that the hunters can hardly endure it. 

VI. The Lagopus, or arftic fox, with a fharp ndfe;The ardic 
{hort rounded ears, almoft hid in the fur; long and Box, 
foft hair, fomewhat woolly; fhort legs ; toes covered 
on all parts, like that of a common hare, wuth fur ; tail 
fhorter and more bufhy than that of the common fox, 
of a bluilh grey or afh colour, fometimes white: the 
young of the grey are black before they come to matu- 
rity : the hair much longer in winter than lummer, as 
is ufual with animals of cold climates. It inhabits the 
countries bordering on the Frozen Sea; Khamfchatka, 
the ifles between it and America, and the oppofite 
parts of America difcovered in captain Bering’s expedi- 
tion, 1741; is again found in Greenland, Iceland, 
Spitzbergen, Nova Zembla, and Lapland. It bur- 
rows underground, forms holes many feet in length, 
and ftrews the bottom with mcfs. In Greenland and 
Spitzbergen it lives in the cliffs of rocks, not being 
able to burrow, by reafon of the froft: two or three 
pair inhabit the fame hole. They are in heat about 
Lady-day; and during that time, they continue in the 
open air, but afterwards take to their holes.. They go 
with young nine weeks: like dogs, they continue united 
in copulation : they bark hke that animal, for which 
reafon the Ruffians call them pefzti, or dogs. I hey 
have all the cunning of the common fox ; prey on 
geefe, ducks, and other water-fowl, before they can fly; 
on groufe of the country, on hares, and the eggs of 
birds ; and in Greenland (through neceffity) on ber- 
ries, fhell-fifh, or any thing the fea flings up. But their 
principal food in the north of Afia and in Lapland is 
the leming, or Lapland marmot: thofe of the countries 
laft mentioned are very migratory, purfuing the leming 
wdiich is a wandering animal: fometimes thefe foxes 
will defert the country for three or four years, probably 
in purfuit of their prey ; for it is well known that the 
migrations of the leming are very inconftant, it ap- 
pearing in fome countries only once in feveral years. 
The people of Jenefea lutpedf they go to the banks or 
the Oby. Their chief rendezvous is on the banks of 
the Frozen Sea, and the rivers that flow into it, where 
they are found in great troops. The Greenlanders 
take them either in pitfalls dug in the fnow, and baited 
with the capelin fiflr ; or in fprings made with whale- 
bone, laid over a hole made in the fnow, ftrewedover at 
bottom wuth the fame kind of filh ; or in traps made 
like little huts, with flat ftones, with a broad one.by 
way of door, which falls down (by means of a ftring 
baited on the infide with a piece of flefh) whenever 
the fox enters and pulls at it. The Geeenlanders pre- 
ferve the {kins for traffic ; and in cafes of neceffity eat 
the fltftr. They alfo make buttons of the fkins; and 
fplit the tendons, and make ufe of them inftead of thread. 
The blue furs are much more efteemed than the white. 

VII. The Indica, or antanftic fox (the coyotl ofT]iean|c* 
Fernandez, the loup-renard of Bougainville), has IhortticFoxj 
pointed ears; irides hazel; head and body cinereous 
brown ; hair more woolly than that of the common 
fox, refembling much that of the ar&ic ; legs dallied 
with ruft-colour ; tail dulky, tipped with white ; fiiorter 
and more bufhy than that of the common fox, to which 
it is about one-third fuperior in fize. It has much the 
habit of the wolf, in ears, tail, and ftrength of limbs. 

The 
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The French therefore call it loup~renardt or wolf-fox. 
It mav be a wolf degenerated by climate. The largeil 
are thofe of Senegal: the next are the European: thofe 
of North America are Hill fmaller. The Mexican 
wolves, which Mr Pennant apprehends to be this fpe- 
cies, are again lefs; and this, which inhabits the Falk- 
land ifles, near the extremity of South America, is 
dwindled to the iize defcribed. This is the only land 
animal of thofe diftant ifles : it has a fetid fmell, and 
barks like a dog. It lives near the {bores; kennels like 
a fox ; and forms regular paths from bay to bay, pro- 
bably for the conveniency of furprizing the water- 
fowl, on which it lives. It is at times very meagre, 
from want of prey ; and is extremely tame. The 
i(lands were propably docked wdth thofe animals by 
means of mafles of ice broken from the continent, and 
carried by the currents. 

VIII. The Grey-fox of Catefby, &c. has a fharp 
nofe } fharp, long, upright ears ; legs long ; colour 
grey, except a little rednefs about the ears.—It inha 
bits Carolina, and the warmer parts of North America: 
It differs from the arctic fox in form, and the nature 
of its dwelling ; agrees with the common fox in the 
firil, varies from it in the laft : It never burrows, but 
lives in hollow trees ; it gives no diverlion to the fportf- 
man ; for after a mile's chace, it takes to its retreat; it 
has no ftrong fmell; it feeds on poultry, birds, &c. 
Thefe foxes are eafily made tame ; their flcins, when in 
feafon, made ufe of for muffs. 

IX. The Silver fox of Louifiana. It refembles 
the common fox in form, but has a moft beautiful coat. 
The fhort hairs are of a deep brown ; and over them 
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fo fliff as thofe of a wolf; ihort about the nofe ; on Cuds, 
the back, three inches long ; on the belly fhorter. —y— 
Thofe at the end of the tail four inches long. Colour 
of the upper part of the body a duty tawny ; on the 
back, mixed with black : lower part of the bodv of a 
yellowith white : tail tipt with black ; ihe re(t of the 
fame colour with the back: the legs of an unmixed 
tawny brown ; the fore legs marked (but not always) 
with a black fpot on the knees; but on no part are 
thofe vivid colours which could merit the title of 
golden, bellowed on it by Kaempfer.—The length of 
this animal from the nofe to the root of the tail is little 
more than twenty nine inches Englilh : the tail, to the 
ends of the hairs, ten three quarters ; the tip reaching 
to the top of the hind legs ; the height, from the fpace 
between the fhonlders to the ground, rather more than 
eighteen inches and a half; the hind parts a little 
higher.—This fpecies inhabits all the hot and tem- 
perate parts of Alia, India, Pt rfia, Arabia, Great Tar- 
tary, and about Mount Caucafus, Syria, and the Holy- 
land. It is found in mod parts of Africa, from Bar- 
bary to the Cape of Good Hope. 

Profeffor Gueldenllaedt *, the able deferiber of this^^ 
long-loft animal, remarks, that the caecum entirelyXX* 
agrees in form with that of a dog, and differs from 
that of the wolf and fox. And Mr Pennant obferves* 
that there is the fame agreement in the teeth with thofe 
of a dog ; and the fame variation in them from thofe of 
the two other animals. Thefe circumftances {{length- 
en the opinion entertained by fome writers, that the 
dogs of the old world did derive their origin from one 
or other of them. The jackals have indeed fo much the 

fpring long filvery hairs, which give the animal a very nature of dogs, as to give reafonable caufe to imagine 

She Bar- 
bary Fox. 

elegant appearance. They live in forefls abounding in 
game, and never attempt the poultry which run at 
large. The woody eminences in Louifiana are every 
where pierced with their holes. 

X. The Barbary fox, (/<? Chacal, Buff.), or jackal- 
adive, has a long and (lender nofe, (harp' upright ears, 

that they are at lead the chief (lock from which is 
fprung the various races of thofe domeftic animals. 
When taken young, they grow inftantly tame ; attach 
themfelves to mankind ; wag their tails ; love to be 
ftroked; diftinguifti their mailers from others; will 
come on being called by the name given to them ; will 

long bulhy tail: colour, a very pale brown ; fpace above leap on the table, being encouraged to it: they drink. 

The Jackal 

and below the eyes, black ; from behind each ear, there 
is a black line, which foon divides into two, which ex- 
tend to the lower part of the neck ; and the tail is 
furrounded with three broad rings. This fpecies is of 
the fize of the common fox, but the limbs are fnorter, 
and the nofe is more (lender.—M. de Buffon informs 
us, that Mr Bruce told him this animal was common 
in Barbary, where it was called thaleb. But Mr Pen- 
nant obferves, that Mr Bruce (liould have given it a 
more diilinguiffung name ; for thaleb, or taaleb, is no 
more than the Arabic name for the common fox, which 
is alfo frequent in that country. 

XI. The Aureus, Schakal, or Jackal, as defcribed 
by Mr Pennant, has yellowifli brown irides ; ears ertdi, 
formed like thofe of a fox, but fnorter and lefs pointed: 
hairy and white within ; brown without, tinged with 
dulky : head (horter than that of a fox, and nofe blunt- 
er : lips black, and fomewhat loofe : neck and body 
very much refembling thofe of that animal, but the 
body more compr^ffed : the legs have the fame relem- 
blance, but are longer: tail thickeft in the middle, taper- 
ing to the point : five toes on the fore feet; the inner 
toe very (hovt, and placed high : four toes on the hind 
feet; all are covered with hair even to the claws T. he 
hairs are much ftiffer than thofe of a fox, but fcareely 

lapping ; and make water fideways, with their leg held 
up. Their dung is hard : odomt anum alien us., cohceret 
copula jundus. When they fee dogs, inftead of flying, 
they feek them, and play with them. They will eat 
bread eagerly ; notwithftanding they are in a wild (late 
carnivorous. They have a great refemblance to fome 
of the Calmuc dogs, which perhaps were but a few de- 
feents removed from the wild kinds. Our dogs are 
probably derived from thofe reclaimed in the firil ages 
of the world ; altered by numberlefs accidents into the 
many varieties which now appear among us. 

The wild fchakais go in packs of 40, 50, and even 
two hundred, and hunt like hounds in hill cry from 
evening to morning. They deftroy flocks and poultry, 
but in a lefs degree than the wolf or fox : ravage the 
ftreets of villages and gardens near towns, and will even 
deftroy children, if left unprotedlid. They will enter 
ftables and outhoufes, and devour fkins, or any thing 
made of that material. They will familiarly enter a 
tent, and Heal whatfoever they can find from the deep- 
ing traveller. In default of living prey, they will feed 
on roots and fruits; and even on the moft infedled car- 
rion : they will greedily difinter the dead, and devour 
the putrid carcafes; for which reafon, in many coun- 
tries the graves are made of a great depth. They at-- 

tend ■ 
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Can!?. fend caravans, and follow armies, in hopes that otath 
 ' will provide them a banquet. 

Their voice naturally is a howl. Barking-, Mr Pen- 
nant obferves, is latently inherent; and in their Hate 
of nature feldom exerted : but its different modifica- 
tions are adventitious, and exprtffive oi the new pal- 
fions and affections gained by a domeftic date. i neii 
bowlings and clamours in the night are dieadful, and 
fo loud that people can fcarcely hear one another 
{peak. Dellon fays, their voice is like the cries of a 
great many chi Id rep of different ages mixed together . 
when one begins to howl, the whole pack join m the 
cry. Kaempfer fays, that every now and then a fort 
of bark is intermixed ; which confirms what is above 
afferted by Mr Pennant. Dellon agrees in the account 
of their being tamed, and entertained as dometlic ani- 
mals. During day they are filent. They dig burrows 
in the earth, in which they lie all day, and come out 
at night to range for prey : they hunt by the nofe, and 
are very quick of feent. I he females breed only once 
a year; and go with young only four weeks; they 
bring from fix to eight at a time. Both bit Cruclden- 
ftaedt and Mr Bell contradift the opinion of their being- 
very fierce animals. 

This animal is vulgarly called the Lion's Provider, 
from an opinion that it rouzes the prey for that bad- 
nofed quadruped. The faft is, every creature in the 
foreft is fet in motion by the fearful cries of the jackals; 
the lion, and other bealls of rapine, by a fort of inflinft, 
attend to the chace, and feize fuch timid animals as 
betake themfelves to flight at the noife of this nightly 
pack. The jackal is deferibed by Oppian, under the 
name of Au/.©- 3«6o<, or yellow wolf; who mentions its 
horrible howl. It may, as M. de Buffon conjectures, 
be the ©«c of Ariftotle, who mentions it with the 
wolf, and fays that it has the fame internal ftruAure 
as the wolf, which is common with congenerous ani- 
mals. The Thoes of Pliny may alfo be a variety of 
the fame animal ; for his account of it ageees with 
the modern hiftory of the fchakal, except in the laft 
article : “ Thoes, Luporum id genus eft procerius 
longitudine, brevitate crurum diflimile, yelox faltu, ve- 
natu vivens, innocuum homini lib. viii. c. 34- 

XII. The Mesomelas, or Capefch of Schreber, the 
The Mefo- t£njie or 0f the Hotentots, has ereft yellowifh 
,ns;las* brown ears, mixed with a few fcattered black hairs : 

the head is of a yellowifh brown, mixed with black and 
white, growing darker towards the hind part: the 
fides are of a light brown, varied with dufky hairs: 
the body and alfo the back part of the legs are of a 
yellowifh brown, lighted on the body; the tin oat, 
breaft, and belly white. On the neck, {boulders, and 
back, is a bed of black; broad on the ihoulders, and 
growing narrower to the tail: when the hairs are 
fmooth, the part on the neck feems barred with white ; 
that on the (boulders with white conoid marks, one 
within the other, the end pointing to the back : when 
the hairs are ruffled, thefe marks vaniffi, or grow lefs 
diftinft, and a hoarynefs appears in their (lead. The 
tail is bufhy, of a yellowifh brown ; marked on the up- 
per part with a longitudinal ftripe of black, and to- 
wards the end encircled with two rings of black, and 
is tipt with white. In length, the animal is two feet 
three quarters, to the origin of the tall: the tail is one 
foot. Thisfpecies inhabits the countries about the Cape 

N° 63. 

2 ] CAN 
of Goc$ Hope, and probab'y is found as high as the Canis 
line. A _ 

XIII. The thous has a fmooth ctooked tail; the . anu7‘J 
upper part of its body is grey, and its belly white. It 
is about the fize of a large cat ; and, according to 
Dinnscus, is found at Surinam ; it is mentioned by no 
other natural iff. 

XIV. The Zerda. This animal has a very point-,^ ^ 
ed vifage ; large bright black eyes; very large ears, e er 3l 

of a bright rofe-colour, internally lined with long hairs; 
the orifice fo fmall as not to be vifible, probably co- 
vered with a valve or membrane : the legs and feet 
are like thsffe of a dog ; the tail is taper: colour be- 
tween a ftraw and pale brown. Length from nofe to 
tail, ten inches ; ears, three inches and a half long ; 
tail, fix : height, not five. It inhabits the vaft defart 
of Saara, which extends beyond mount Atlas : It bur- 
rows in the fandy ground, which fhows the neceflity of 
the valves to the ears ; and is fo exceffively fwift, that 
it is very rarely taken alive. It feeds on infefts, elpe- 
cially locufts : fits on its rump : is very vigilant: baiks 
like a dog, but much fhrillcr, and that chiefly in the 
night: never is obferved to be fportive. We are in* 
debted to Mr Eric Skioldebrand, the late Swedifh con- 
ful at Algiers, for our knowledge of this fingular ani- 
mal. He never could procure but one alive, which 
efcaped before he examined its teeth : the genus is very 
uncertain : the form of its head and legs, and fome of 
its manners, determined Mr Pennant to rank it in this 
genus. That which was in pofkifion of Mr Skiolde- 
brand fed freely from the hand, and would eat bread 
or boiled meat. Buffon has given a figure of this ani 
mal ; but from the authority of Mr Bruce aferibes to it 
a different place,and different manners. He fays that it is 
found to the fouth of the Pains Tritonides, in Libya ; 
that it has fomething of the nature of the hare, and 
fomething of the fquirrel; and that it lives on the 
palm-trees, and feeds on the fruits. 

Canis Major, the great dog in aftronomy, a conftel- 
lation of ihe fouthern hemifphere, below’ Orion’s feet, 
though fomewhatto the weftward of him ; whofe ftars 
Ptolemy makes 29 ; Tycho obferved only 13 ; Heve- 
lius 21 ; in the Biitannic catalogue they ate 31. 

Cams Minor, the little dog, in aftronomy, a conftel- 
lation of the northern hemifphere ; called alfo by the 
Greeks, Procyon, and by the Latins Antecanh and Can- 
icula. The ftars in the conftellation canis minor, arc 
in Ptolemy’s catalogue 2 ; in Tycho’s, 5 ; in Hevtlius’s, 
13; and in the Britifh catalogue, 14. 

CANISIUS (PItnry), a native of Nimeguen, and 
one of the moll learned men of his time, was profeffor 
of canon law at Ingolftadt ; and wrote a great number 
of books ; the principal of which are, 1. Summa furls 
Canonid. 2. Antique le£liones, a very valuable work. He 
died in 1609. 

CANITZ (the baron of), a German poet and 
ftatefrnan, was of an ancient and illuftrious family in 
Brandenburg, and born at Berlin in 1564, five months 
after his father’s death. After his early ftudies, he 
travelled to France, Italy, Holland, and England ; and 
upon his return to his country, was charged with im- 
portant negociations by Frederic II. Irederic III. 
employed him alfo. Canitz united the ftatefman with 
the poet ; and was couverfant in many languages, dead 
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Canker f j well as living. His German poems were publifh- 

II . ed for the tenth time, 1750, in 8vo. He is faid to 'annalns ^ rvg tajcen Horace for his model, and to have written 

purely and delicately. But he did not content him- 
felf with barely cultivating the fine arts in himfelf; he 
gave all the encouragement he could to them in others. 
He died at Berlin, in 1 699, privy counfellor of flate, 
aged 45. _ ^ _ 

CANKER, a diieafe incident to trees, proceeding 
chiefly from the nature of the foil. It makes the bark 
rot and fall. If the canker be in a bough, cut it off; 
in a large bough, at fome diffance from the ftem; in a 
fmall one, clofe to it : but for over-hot ftrong ground, 
the ground is to be cooled about the roots with pond- 
mud and cow-dung. 

Canker, among farriers. See Farriery, § xliv. 2. 
CANNA, in botany: A genus of the monogynia or- 

der, belonging to the monandria clafs of plants; and in 
the natural method ranking under the eighth order, 
Scitaminea. The corolla is ere£t, and divided into fix 
parts, with a diftinft lip bipartite and rolled back; 
the ftyle lanceolate, and growing to the corolla ; the 
calyx is triphyllous. 

Species. I. The indica, or common broad-leaved 
flowering cane, is a native of both Indies ; the inha- 
bitants of the Britifh iflands in America call it Indian 

Jhot, from the roundnefs and hardnefs of the feeds. It 
hath a thick, flefhy, tuberous root, which divides into 
many irregular knobs ; it fends out many large oval 
leaves, without order. At their firft appearance the 
leaves are like a twilled horn ; but afterwards expand, 
and are near a foot long, and five inches broad in the 
middle ; leflening gradually to both ends, and termi- 
nated in a point. The Italics are herbaceous, riling four 
feet high, and are encompaffed by the broad leafy foot- 
ilalks of the leaves ; at the upper part of the ftalk the 
flowers are produced in loofe fpikes, each being at firft 
covered with a leafy hood, and turns to a brown co- 
lour. The flowers are fucceeded by a fruit or capfule, 
oblong, rough, and crowned with the three-cornered 
empalement of the flower which remains. When the 
fruit is ripe, the capfule opens lengthwife into three 
cells, filled with round, fiiining, hard, and black feeds. 
2. The latifolia, with a pale red flower, is a native of 
Carolina, and fome other northern provinces of Ame- 
rica. 3. The glauca, with a very large flower, is a 
native of South America. 4. The lutea, with obtufe 
oval leaves, is lefs common in America than the other 
forts. 5. The coccinea, hath larger leaves than any of 
the other fpecies, and the llalks rife much higher. The 
flowers are produced in large fpikes ; and are of a 
bright crimfon, or rather fcarlet colour. 

Culture. Thefe plants mull always be kept in pots 
of rich earth, to be moved to flielter in winter. They 
are propagated by feeds fown on a hot-bed, in the 
fpring; and in fummer, when the plants are a little 
advanced in growth, prick them feparately in fmall 
pots of rich earth, plunging them alfo in the hot-bed, 
giving fliade, water, and freffi air; to which laft hard- 
en them by degrees, till they bear it fully. In O&o- 
ber they mull be removed into a very good Hove or 
green houfe. 

CANNABIS, in botany: A genus of the pentan- 
dria order, belonging to the dioecia clafs of plants; 
ai}d in the natural method ranking under the 53d or- 
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der, Scalrid#. The calyx of the male is quinquepartite, Cannabb. ^ 
with no corolla. In the female the calyx is monophyl- ~'T~~ 
lous, entire, and gaping at the fide ; there is no corol- 
la, but two llyles ; the fruit is a nut, bivalved, within 
the clofed calyx. Of this there is but one fpecies, viz. 
the fativa. This is propagated in the rich fenny parts 
of Lincolnlhire in great quantities, for its bark, which 
is ufeful for cordage, cloth, &c. and the feeds abound 
with oil. Hemp is always fown on a deep, moift; 
rich, foil, fuch as is found in Holland, Lincolnlhire, the 
fens of the ifland of Ely, where it is cultivated to great 
advantage, as it might be in many other parts of Eng- 
land where there is a foil of the fame kind ; but it will 
not thrive on clayey or lliff cold land. The ground 
on which hemp is defigned to be fown, fliould be well 
ploughed, and made veiy fine by harrowing. About 
the middle of April the feed may be fown; three 
bulhels is the ufual allowance for an acre, but twTo arc 
fufficient. In the choice of the feed, the heaviell and 
brightell coloured Ihould be preferred; and particular 
care fliould be had to the kernel of the feed. For the 
greater certainty in this matter, fome of the feeds 
Ihould be cracked, to fee whether they have the germ 
or future plant perfect: for, in fome places, the male 
plants are drawn out too foon from the female, i. e. 
before they have impregnated the female plants with the 
farina; in which cafe, though the feeds produced by 
thefe females may feem fair to the eye, yet they wall 
not grow*, according to the doftrine of Linnaeus. * See j9o* 
When the plants are come up, they fliould be hoed fed. 
out in the fame manner as is praftifed for turnips,'1** 
leaving them two feet apart; obferve alfo to cut down 
all the weeds, which, if well performed, and in dry 
weather, will deftroy them. This crop, however, will 
require a fecond hoeing, in about fix weeks after the 
firft ; and, if this is well performed, the crop will re- 
quire no further care. The firft feafon for pulling 
hemp is ufually about the middle of Auguft, when 
they begin to pull what they call the jimlle hemp, being 
that which is compofed of the male plants; but it 
would be the much better method to defer this for a 
fortnight or three weeks longer, until thofe male 
plants have fully ’ filed their farina or dull, without 
which the feeds will prove only empty hulks. Thefe 
male plants decay foon after they have filed their fari- 
na. The fecond pulling is a little after Michaelmas, 
when the feeds are ripe. This is ufually called karle 
hemp, and confifts of the female plants which were left. 
This karle hemp is bound in bundles of a yard com- 
pafs, according to ftatute meafure, which are laid in 
the fun for a few days to dry ; and then it is flacked 
up, or houfed, to keep it dry till the feed can be threfii- . 
ed out. An acre of hemp, on a rich foil, will produce 
near three quarters of feed, which, together with the 
unwrought hemp, is worth from fix to eight pounds. 
Hemp is efteemed very effe&ual for deftroying weeds: 
but this it accomplifhes by impoverifliing the ground, 
and thus robbing them of their nouriftiment; fb that 
a crop of it mull not be repeated on the fame fpot. 

,Some feeds of a large kind of hemp growing in 
China were lately fent by the Eaft India Company to 
,the Society for the encouragement of Arts, Manufac- 
tures, and Commerce, who difiributed them to the 
members and other gentlemen who appeared likely to 
cultivate them ; and from experiments made in confe- 
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CannaMf, quence, the pknt has been found to fucceed perfeaiy 
Cann*. thj8 climate. The hrft trials were rather unpro- 
  mifing, the hemp produced fi-om the foreign feeds pro- 

ving of very little value. But the Reverend Br Hin- 
ton ofNorthwold, who made the above trial in 1786, 
having accidentally faved Tome ripe feeds of that crop, 
fowed them in May 1787 on a fpot of good land. They 
came up well, and attained as much perfeftion asoidi- 
nary hemp. The produce, when drefled, \eeighed at 
the rate of 95 ftone 7 pounds, and 12 ounces per acre, 
(being above 30 flone more, he fays, than the ufud 
crops0cf hemp in- that neighbourhood) ; and at the 
rate of three bufhels two pecks and half a pint of feed 
per acre were faved. Dr ddmton fuppcfes that the 
feeds brought from China failed principally, if not en- 
tirely, by having been two years old, at which age 
hempfeed feldem vegetates. Now that it is found to 
ripen with us, frefh feeds can always be obtained. It 
will yet, however, require a few years to determine 
whether this fpecies wiH continue to retain its, great 
fize, or will degenerate ^nd become the common hemp 
of Europe. 

From the leaves of hemp pounded and boiled in 
water, the natives of the Eafl Indies prepare an intoxi- 
cating liquor of which they are very fond. The plant, 
when3 frefh, has a rank narcotic fniell; the water in 
which the ftalks are foaked, in order to feparate the 
tough rind for mechanic ufes, is faid to be violently 
poifonous, and to produce its effe&s almoft as foon 
as drank. Tbe feeds alfo have fome fmeil of the 
herb, and their tafte is unftuous and fweetifh : they 
are recommended, boiled in milk, or triturated with 
water into an eniulfion, again# coughs, heat of urine, 
and the like. They are alfo faid to be ufcful in incon- 
tinence of urine, and for reftraining venereal appetites; 
but experience does not warrant their having any vir- 
tues of that kind. 

CANNED, (anc. geog.) a town of Apulia in tlie 
Adriatic, at the mouth of the river Aufidus, rendered 
famous by a terrible overthrow which the Romans here 
received from the Carthaginians under Hannibal. The 
Roman confuls iEmilxus Paulus and Terentius Varro, 
being authorized by the fenate to quit the defensive plan, 
and flake the fortunes of the republic on the chance of 
a,battle, marched from Canuilum, and encamped a few 
miles eafl, in two unequal diviiions, with the Aufidus 
between them. In this pofition they meant to wait for 
an opportunity of engaging to advantage; but Hanni- 
bal, whofe critical fituation in a defolated country, 
without refuge or allies, could admit of no delay, found 
means to- inflame the vanity of Varro by feme trivial 
advantages in fkhrnifhes between the light horfe. The 
Roman, elated with this fuccefs, determined to bring 
matters to a fpeedy conclufion j'but, finding the ground 
on the fouth fide too confined for the operations of To 
large an army, crofled the river; and Varro, refling 
his right wing upon the Aufdiis, drew out his for- 
ces in the plain. Hannibal, whofe bead quarters were 
at Cannce, no fooner perceived the enemy in motion, 
thqn he forded the water below, and marthalled his 
troops in a line oppofite to that of his adverfaries., 

The Remans were vaftly fuperior in number to the 
Carthaginians ; but the latter were fuperior in cavalry. 
The army of tbe former, confifling of 87,000 men, 
was drawn up in the ufual manner ; the. hajlail in the 

firft line, the prmc'pes in the fecond, and the trmrn in Ganns;. 
the third. The cavalry were polled on the wings. r—= 
On the right, the Roman knights flanked the legio- 
naries ; in the left, the cavalry of the allies covered 
their own infantry. The two confuls commanded the 
two wings, Emilias the right, and Terentius the left; 
and the two proconfuls Servilius and Attilius the main 
body. On the other hand, Hannibal, whofe army 
confifted of 40,000 foot and r0,000 horfe, placed his 
Gaulifh and Spa nidi cavalry in bis left wing, to face 
the Roman knights ; and the Numidian horfe in his« 
right, over againfl the cavalry of the allies of Rome. 
As to his infantry, he divided the African battalions 
into two bodies; one of which he polled near the Gaul- 
ifli and Spanilh horfe, the other near the Numidian. 
Between thefe two bodies were placed on one fide the 
Gaulifh, on the other the Spanilh infantry, drawn up, 
in fuch a manner as to form an obtufe angle projecting 
a confiderable way beyond the two wings. Behind- 
this line he drew up a fecond which had no projec- 
tion. Afdrubal commanded the left wing ; MaherMI 
the right; and Hannibal himfelf, with his brother 
Mago, the main body. He had alfo taken care to poll 
himfelf in fuch a manner that the wind Vulturvusy 
which rifes at certain Hated times, fhould blow direftly 
in the faces of the Romans during the fight, and cover 
them with dull. The onfet was begun by the light- 
armed infantry ; the Romans difeharging their jave- 
lins, and the baleares their Hones, with pretty equal 
fuccefs; neverthelefs, the conful Emilias was wound- 
ed. Then the Roman cavalry in the right wing ad- 
vanced againll the Gaulilh and Spaniih in Hannibal’s 
left. As they were Unit in by the river Aufidus on 
one fide, and by their infantry on the other, they did 
not fight, as ufual, by charging and wheeling off, and 
then returning to the charge ; but continued fighting 
each man againll his adverfary, till one of them was 
killed or retired. After they had made prodigious 
efforts on both fides to overbear each other, they all 
on a Hidden difmounted, and fought on foot with great 
fury. In this attack the Gauls and Spaniards foon 
prevailed ; put the Romans to the rout ; and, purfu- 
ing them along the river, itrewed the ground with their 
dead bodies, Afdrubal giving no quarter. Thisa&ion 
was fcarce over, when the infantry on both fides ad- 
vanced. The Romans firll fell upon the Spaniards 
and Gauls, who, as already obferved, formed a kind of 
triangle projecting beyond the two wings. Thefe 
gave ground, and, purfuant to Hannibal’s directions, 
funk into, the void fpace in their rear; by which means 
they infenfibiy brought.the Romans into the centre of 
the African infantry, and then the fugitives rallying,, 
attacked them in front, while the Africans charged 
them in both flanks. The Romans, being by this art-,- 
ful retreat drawn into the fnare. and furrounded, no 
longer kept their ranks, but formed feveral platoons 
in order to face every way. Emilius, who was on the 
right wing, feeing the danger of the main body, at the 
head of his legionaries aCled the part both of a foldier 
and general, penetrating into the heart of the enemy’s 
battalions, and cutting great numbers of them in pieces. 
All the Roman cavalry that were left, attended the 
brave conful on foot; and, encouraged by his example, 
fought like men in defpair. But, in the mean time,, 
Afdrubal,'at the head cfa detachment of .Gaulilh and 
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Spanift infantry brought from the centre, attacked 
./Emilius’s legionaries with fuch fuiy, that they were 
forced to give ground and dy : the conful being all 
covered with wounds, was at laft killed by tome of the 
enemy who did not know him. In the main body, 
the Romans, though invefted on all lides, continued to 
fell their lives dear ; fighting in platoons, and making 
a great daughter of the enemy. But being at length 
overpowered, and diiheartened by the death of the two 
proconfuls Servilius and Attilius who headed them, 
they difperfed and fled, fome to the right, and others to 
the left, as they could find opportunity ; but the Nu- 
midian horfe cut mod of them in pieces : the whole 
plain was covered with heaps of dead bodies, infomuch 
that Hannibal himfelf, thinking the butchery too ter- 
rible, ordered his men to put a ftop to it.—There is 
a great difagreement among authors as to the number 
of Romans killed and taken at the battle of Cannse. 
According to Livy, the republic loll 50,000 men, in- 
cluding the auxiliaries. According to Polybius, of 
6000 Roman horfe, only 70 eft aped to Venufia with 
Terentius Varro and 300 of the auxiliary horfe. As 
to the infantry, that writer tells us, that 70,000 of the 
Roman foot died on the field of battle fighting like 
brave men; and that 13,000 were made prifoners. 
According to Dionylius of Halicarnaffus, of 6000 
hcrfe, only 370 efcaped the general Daughter, and of 
80,000 foot, 3000 only were left. The molt moderate 
computation makes the number of Romans killed to 
amount to 45,000. The fcene of aftion is marked 
out to pofteritv, by the name of Pezzo di Sangue, 
“ Field of Blood.” 

Thefe plains have more than once, fince the Punic 
war, afforded room for men to accomplifli their mutual 
deftrudlion. Melo of Bari, after raifing the ftandard 
of revolt againft the Greek emperors, and defeating 
their generals in feveral engagements, was at laft rout- 
ed here in 1019, by the Catapan Bolanus. Out of 
two hundred and fifty Norman adventurers, the flower 
of Melo’s army, only ten efcaped the Daughter of the 
day. In 1201, the archbifliop of Palermo and his re- 
bellious affociates, who had taken advantage of the 
nonage of Frederic of Swabia, were cut to pieces at 
Cannae by Walter de Brienne, fent by the pope to de- 
fend the young king’s dominions. 

The traces of the town of Cannse are very faint, 
confifting of fragments of altars, cornices, gates, walls, 
vaults, and under-ground granaries. It was deftroyed 
the year before the battle ; but being rebuilt, became 
an epifcopal fee in the infancy of Clnillianity. It was 
again ruined in the hxth century, but feems to have 
fubfifttd in an humble ftate many ages later ; for we 
lead of its contending with Barletta for the territory, 
which till then had been enjoyed in common by them ; 
and in 1284, Charles I. iffued au edict for divi- 
ding the lands, to prevent all future litigation. The 
profperity of the towns along the coalt, which inerea- 
fed in wealth and population by embarkations for the 
Crufadoes and by traffic, proved the annihilation of the 
great inland cities ; and Cannae was probably abandon- 
ed’.entirely before the end of the thirteenth century. 

‘CANNEQUINS, in commerce, white cotton cloths 
brought from the Eaff Indies. They are a proper 
commodity for trading on the coaft of Guinea, parti- 
Tularly about the rivers Senega and Gambia. Thefe 

linens are folded fquare-wife, and are about eight ells, C&finel , n 1 Coal long. 
CANNEL Coal. See Amp elites. Cam.onade’ 
CANNES, a town of France, in Provence, and in, — 

the viguerie of Graffe, feated oil the coafl of the Me- 
diterranean fea, with a harbour and a caltle. E. Long. 
7. 7. N. Lat. 43. 34. 

CANNIBAL, a modern term for an anthropo- 
phagus or man-eater, more efpecially in the Well In- 
dies. See Anthropophagi. 

CANNON, a military engine for throwing balls, 
&c. by the help of Gunpowder. 

The invention of brafs cannon is by Laney aferibed 
to J. Owen : he fays, that they were firll known in 
England in the year 1535 ; but yet acknowledges, 
that, in 1346, there were four pieces of cannon in the ' 
Englifh army at the battle of Creffy, and that thefe 
were the firft that were known in France. And Me- 
zeray relates, that king Edward, by five or fix pieces 
of cannon, ffruck terror into the French army, it be- 
ing the firft time they had feen any of thefe thunder- 
ing machines; though others affirm that cannon were 
known alfo in France at the fame time ; but that the 
French king, in his hurry to attack the Englifh, and 
in confidence of vidtory, left all his cannon behind him 
as ulelefs incumbrances (See Artillery). The Ger- 
mans carry the invention farther back, and attribute 
it to Albertus Magnus, a Dominican monk, about the 
year 1250. Voffius rejedls all thefe opinions, and finds 
cannon in China alraoll 1700 years ago. According 
to him, they were mounted by the emperor Kitey in 
the year of Chrift 85. For further particulars of their 
hiflory, See. fee Gun and Gunnery. 

For the calling of cannon, fee Foundery, For 
their different parts, proportions, management, ope- 
ration, and effects, fee Gunnery. 

Cannon, with letter-founders and printers, the 
name of the largeit lize of letters they life. 

CANNONADE, the application of artillery to the 
purpofes of war, or the direction of its efforts againll 
fome diftant object intended to be feized or dellroyed, 
as a thip, battery, or fortrefs. See Gunnery. 

Since a large Drip of war may be confidered as a 
combination of floating batteries, it is evident that the 
efforts of her artillery mull be greatly fuperior to thofe 
of a fortrefs on the fea-coaft ; that is to fay, in gene- 
ral ; becaufe, on fome particular occafions, her litua- 
tion may be extremely dangerous, and her cannonading 
ineffectual. Her fuperiority confilts in feveral circum- 
llances, as the power of bringing her differ ent batte- 
ries to converge to one point; of drifting the line of 
her attack fo as to do the greatell polliblc execution 
againft the enemy, or to lie where fire will be the leaft 
expofed to his (hot ; and chiefly becaufe, by employ- 
ing a much greater number of cannon againft a fort 
than it can poffibly return, the impreffion of her artil- 
lery againft Hone-walls foon becomes decifive and irre- 
filtible. Be/ides thefe advantages in the attack, fhe is 
alfo greatly fuperior in point of defence : becaufe the 
cannon-fhot, puffing with rapidity through her fides, 
fcldom do any execution out of the line of their flight, 
or occafion much mifehief by their fplinters ; whereas 
they very foon lhatter and deftroy the faces of a para- 
pet, and produce incredible havoc among the men by 
the fragments of the Hones, Sec. A fliip may alfo re- 
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Cannula treat when file finds it too dangerous to remain longer 

II exnofed to the enemy’s fire, or when her own fire can- 
Canoe- not produce the defired effeft. Finally, the fluftnating 

*” ~~v fit nation of a (hip, and of the element on which the 
reils, renders the efFeds of bombs veij uncertain, and 
altogether deftroys the effect of the ricochet^ or rolling 
and bounding (hot, which is fo pernicious and de- 
ftru&ive in a fortrefs or land engagement. The chier 
inconveniency to which a (hip is expoied, on the con- 
trary, is, that the low-laid cannon in a fort near the 
brink of the fea, may ftrike her repeatedly on or under 
the furface of the water, fo as to fink her before her 
cannonade can have any confiderable efficacy. 

CANNULA, in forgery, a tube made of different 
metals, principally of filver and lead, but fometimes of 
iron. . , 

They are introduced into hollow ulcers, in order to 
facilitate a difcharge of pus or any other fubftance ; or 
into wounds, either accidental or artificial, of the large 
cavities, as the thorax or abdomen: they are ufed in 
the operation of bronchotomy; and, by fome, after 
cutting for the ftone, as a drain for urine. 

Other cannulas are ufed for introducing cauteries, 
either a&ual or potential, into hollow parts, in order 
to guard the parts adjacent to that to be cauterized, 
from injury. They are of various figures ; fome being 
oval, fome round, and others crooked. 

CANO, a kingdom of Africa, in Negroland, with 
a town of the fame name. It is bounded by Zaara on 
the north, by the river Niger on the fouth, the king- 
dom of Agades on the weft, and that of Caflina on the 
eaft. Some of the inhabitants are herdfmen, and o- 
thers till the ground and dwell in villages. It produces 
corn, rice, and cotton. Here are alfo many deferts, 
and mountains covered with woods, in which are wild 
citrons and lemon trees. The walls and houfes of the 
town are made of clay, and the principal inhabitants 
are merchants. E. Long. 16. 18. N. Lat. 21. 5. 

Canobia, a town of Italy, in the duchy of Milan, 
feated on the weftern bank of Lago Maggiore, or the 
Greater Lake. E. Long. 8. 47. N. Lat. 45. 55. 

CANOE, a fort of Indian boat or veffel, formed of 
the trunk of a tree hollowed, and fometimes of feveral 
pieces of the bark put together. 

Canoes are of various fizes, according to the ufes 
for which they may be defigned, or the countries 
wherein they are formed. The largeft are made of the 
cotton tree; fome of them will carry between 20 and 
30 hogiheads of fugar or molaffes. Some are made to 
carry fail: and for this purpofe are fteeped in water 
till they become pliant; after which their fides are ex- 
tended, and ftrong beams placed between them, on 
which a deck is afterwards laid that ferves to fupport 
their fides. The other forts very rarely carry fail, un- 
Ms when going before the wind : their fails are made 
of a fort of fhort filk grafs or nifties. They are com- 
monly rowed with paddles, which are pieces of light 
wood fomewhat refembling a corn-fhovel; and, inftead 
of rowing with it horizontally like an oar, they ma- 
nage it perpendicularly. The fmall canoes are very 
narrow, having only room for one perfon in breadth, 
and feven or eight lengthwife. The rowers, who are 
generally American favages, are very expert in mana- 
ging their paddles uniformly, and in balancing the ca- 
noes with their bodies j which would be difficult for a 
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ftranger to do, how well accuftomed foever to the con- Car 
dufting of European boats, becaufe the canoes are ex- 
tremely light, and liable to be overturned. The Ame- 
rican Indians, when they are under the neceflity of 
landing to avoid a water-fall, or of croflrng the land' 
from one river to another, carry their canoes on their 
heads, till they arrive at a place where they can 
launch them again. This is the general conftruftion of 
canoes, and method of managing them : but fome na- 
tions have veffels going under the name of canoes, 
which differ confiderably from the above ; as the inha- 
bitants of Greenland, Hudfon’s-bay, Otaheite, &c. 

CANON, a perfon who pofleffes a'prebend, or re^ 
venue allotted for the performance ot divine fervice, 
in a cathedral, or collegiate church. 

Canons are of no great antiquity: Pafchier obfervesj 
that the name canon was not known before Charle- 
magne; at leaft the firft we hear of are in Gregory 
de Tours, who mentions a college of canons inftituted- 
by Baldwin XVI. archbiihop of that city* in the time 
of Clotharius L The common opinion attributes the 
inftitution of this order to- Chrodegangus, biftnop of 
Metz, about the middle of the eighth century. . 

Originally canons were only priefts, or inferior ec- 
clefiaftics, who lived in community; reliding by the 
cathedral church, to affift the biihop ; depending en- 
tirely on his will ; fupported by the revenues of the 
bilhopric; and living in the fame honfe, as his domef- 
tics, or counfellors, &c. They even inherited his 
moveables, till the year 817, when this was prohibited 
by the council of Aix-la-Chapelle, and a new rule fub- 
ftituted in the place of that which had been appointed 
by Chrodegangus, and which was obferved for the 
moft part in the weft till the twelfth century. By de- 
grees, thefe communities of priefts, (baking off their 
dependence, formed feparate bodies ; whereof the bi- 
(hops, however, were (till heads. In the tenth cen- 
tury, there were communities or congregations of the 
fame kind, eftabliftied even in cities where there were 
no bifhops : thefe were called collegiates, as they ufed 
the terms congregation and college indifferently : the 
name chapter, now given to thefe bodies, being much 
more modern. Under the fecond race of the French; 
kings, the canonical, or collegiate life, had fpread it- 
felf all over the country; and each cathedral had its 
chapter, diftind from the reft of the clergy. They 
had the name canon from the Greek *ai,“v» which fig- 
nifies three different things ; a rule, a penfion, or fixed 
revenue to live on, and a catalogue or matricuia ; all 
which are applicable to them. 

In time, the canons freed themfelves from their rules, 
the obfervance relaxed, and, at length, they ceafed to 
live in community : yet they ftill formed bodies ; pre- 
tending to other funftions befides the celebration of 
the common office in the church ; yet affuming the 
rights of the reft of the clergy ; making, themfelves as 
a neceffary council of the biffop ; taking upon them 
the adminiftration of a fee during a vacancy, and the 
eleftion of a biihop to fupply it. Tlxere are even 
fome chapters exempt from the jurifdidtion of the bi- 
(hop, and owning no head but their dean. After the 
example of cathedral chapters, collegiate ones alfo con- 
tinued to form bodies, after they had abandoned living 
in community. 

Canqn*$ are of various kinds j as, 
Cardinal 
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Canr-n. Cardinal Canons, which are thofe attached, and, as 
—v the Latins call it, incardinati to a church, as a prieft 

is to a parifh. 
Domicellary Canons, were young canons, who, not 

being in orders, had no right in any particular chap- 
ters. . 

ExpeQative Canons, were fuch as, without haying 
any revenue or prebend, had the title and dignities 
of canons, a voice in the chapter, and a place in the 
choir; till fuch time as a prebend Ihould fall. 

Foreign Canons, were fuch as did not officiate in the 
canonries to which they belonged. To thefe were op- 
pofed maniionary canons, or canons reiidentiary. 

Lay or honorary Canons, are iuch among the laity 
as have been admitted, out of honour and refpect, in- 
to fome chapter of canons. 

Regular Canons, are canons that ftill live in com- 
munity ; and who, like religious, have, in procefs of 
time, to the practice of their rules, added the folemn 
profeffion of vows- They are called regulars, to dif- 
tinguiih them from thofe fecular canons who abandon 
living in community, and at the fame time the ob- 
fervance of the canons made as the rule of the clergy, 
for the -maintenance of the ancient difcipline: The 
canons fubliited in their fimplicity till the eleventh, 
fome fay the twelfth century, when fome of them, fe- 
parating from the community, took with them the 
name of canons, or acephalous priefts, becaufe they 
declined to live in community with the bifhop; and 
thofe who were left thenceforth acquired the denomi- 
nation of canons regular, and adopted moft of the pro- 
feffions of the rule of St Auguftine. This order of re- 
gular canons of St Auguftine was brought into Eng- 
land by Adelwald, confeffor to Henry I. who eredted 
a priory at Noftel in Yorklhire; and obtained for them 
the church of Carlifle as an epifcopal fee, with the pri- 
vilege of choofmg their own bifhop. They were An- 
gularly protected and encouraged by Henry I. who 
gave them the priory' of Dunftable in uoy* and by 
queen Maud, who, in the following year, gave them 
the priory of the Holy Trinity in London. It appears, 
that under the reign of Edward I. they had 53 
priories. 

Tertiary Canons, thofe who had only the third part 
of the revenues of the canonicate. 

Canon, in an eccleftaftical fenfe, is a law or rule, 
either of doftrine or difcipline, enabled efpecially by a 
council, and confirmed by the authority of the fove- 
reign. 

Canons are properly decifions of matters of religion ; 
or regulations of the policy and diicipline of a- church, 
made by councils, either general, national, or pro- 
vincial. Such are the canons of the council of Nice, 
or Trent,, &c. 

There have Been various collections of the canons 
of the Eaftern councils ; but four principal ones,, each 
ampler than the preceding. The firft, according^ to 
Ulher, A. D. 380, containing only thofe of the firft 
oecumenical council, and the firft provincial ones: they 
were but 164 in number. To thefe, Dionyfius Exi- 
guus, in the year 520, added the 50 canons of the 
apoftles, and thofe of the other general councils. The 
Greek canons in this fecond collection end with thofe 
of the council of Chalcedon ; to which are fubjoined 
thofe of the ccuucil of Sardica, and the African coun- 
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cils. The fourth and laft collection comes down as Canct). 
low as the fecond council of Nice ; and it is on this 
that Balfamon and Zonaras have commented. 

Apojlolical Canons, are thofe which have been ufu- 
ally afcribed to St Clement. Bellarmin, Baronius, &c. 
will have them to be genuine canons of the apoftles :• 
Cotelerius obferves, that they cannot be afcribed to the 
apoftles or Clement, becaufe they are not received with 
other books of fcripture, are not quoted by the wri- 
ters of the firft ages, and contain many things not a- 
greeable to the apoftolical times : Hincmar, De Mar- 
ca, Beveridge, &c. take them to be framed by the 
bifhops who were the apoftles difciples in the fecond 
or third century ; S. Bafnage is of opinion, that they 
were collected by an anonymous writer in the fifth 
century; but Daille, &c. maintain them to have been 
forged by fome heretic in the fixth century ; and S. 
Bafnage conjectures, that fome of them are ancient, 
and others not older than the feventh century. The 
Greek church allow only 85 of them, and the Latins 
only 50 ; though there are 84 in the edition given of 
them in the Corpus Juris Canonici. 

Canon is alfo ufed for the authorifed catalogue of 
the facred writings. See Bible- 

The ancient canon, or catalogue of the books of the 
Old Teftament, was made by the Jews, and is ordina- 
rily attributed to Ezra ; who is faid to have diftri- 
buted them into the law, the prophets, and the ha- 
giographa, to which our Saviour refers, Luke, chap.- 
xxiv. ver. 44. The fame divilion is alfo mentioned by 
Jofephus, cont. Appion. 

This is the canon allowed to have been followed by 
the primitive church, till the council of Carthage ^ 
and, according to St Jerom, this confifted of no more 
than 22 books; anfwering to the number of the He-- 
brew alphabet; though at prefent they are clafied into 
24 divilions, containing Genefis, Exodus, Leviticus, 
Numbers, Deuteronomy, Jolhua, Judges, SamueL 
Kings, Ifaiah, Jeremiah, Ezekiel, the twelve minor 
prophets, the Pfalms, the Proverbs,. Job, Canticles, 
Ruth, Lamentations, Eeclefiaftes, Either, Daniel,. 
Ezra, comprehending the book of Nehemiah and the 
Chronicles. However, this order is not univerfally 
obferved either among Jews 01- Chriltians : nor were 
all the books above enumerated admitted into the ca- 
non in Ezra’s time. It is moft likely, fays Dr Pry- 
deaux, that the two books of Chronicles, Ezra, Ne- 
hemiah, Either, and Malachi, were added in the time 
of Simon the Juft, when the canon was completed. 
But that council enlarged the canon very conliderably, 
taking into it the books which we call apocryphal; 
which the council of Trent has further enforced, en- 
joining all thefe to be received as books of Holy Scrip- 
ture, upon pain of anathema, and being attainted of 
herefy. The Romaniits, in defence of this canon, fay,- 
that it is the fame with that of the council of Hippo, 
held in 393 ; and with that of the third council of 
Carthage, in 397,. at which were prefent 46 bilhops, 
and, among the reft, St Auguftine ; who declared that 
they received it from their fathers. 

Their canon of the New Teftament perfe&ly agrees 
with ours. It confifts of books that are well known ; 
fome of which have been univerfally acknowledged ; 
fuch are the four Gofpels, the A£ts of the Apoftles, 
thirteen Epiftles of St Paul, one Epiftle of St Peter; 

and. 
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Canon, and one Epiftle of St John : and others, concerning 
’ v   which doubts were entertained, but which were after- 

wards received as genuine ; fuch are the epiftle to, the 
Hebrews, that of James, the fecond of Peter, the fe- 
cond and third of John, that of Jude, and the Reve- 
lation. Thefe books were written at different times, 
and they are authenticated, not by the decrees of coun- 
cils, or infallible autltority, but by fuch kind of evi- 
dence as is thought fufficient in the cafe of any other 
ancient writings. They were very extenfively diffufed; 
they were read in every Chriffian fociety ; they were 
valued and preferved with care by the firft Chriflians ; 
they were cited by Chriftian writers of the fecond, 
third, and fourth century, as by Irenaeus, Clement the 
Alexandrian, Tertullian, Origen, Eufebius, &c. and 
their genuinenefs is proved by the teitimony of thofe 
who were contemporary with the apcftles themfelves, 
and by tradition. The four Gofpels, and moft of the 
other books of the New Teftament, were collected 
either by one of the apoftles, or feme of their difei- 
ples and fucceffors, before the end of the firft century. 
The catalogue of canonical books furnifhed by the 
more ancient Chriftian writers, as Origen about the 
year 210, Eufebius and Athanafius in 31^, Epiphanius 
in 370, Jerome in 382, Auftin in 394, and many, o- 
thers, agrees with that which is new received among 
Chriflians. For the time of writing the feveral books 
tff the New Teflament, fee the titles of the books 
themfelves ; as the Gofpel of St Matthew, Mark, 
See. 

Some of the fathers diflinguilh the infpired writings 
into three claffes ; proto-canonical, deutero-canonical, 
and apocryphal. 

Pajchal Can OX) a table of the moveable feafts, (bow- 
ing the day of Eafler, and the other feails depending 
on it, for a cycle of 19 years. 

The pafchal canon is fuppofed to be the calculation 
of Eufebius of Caffarea, and to have been done by or- 
der of the council of Nice. 

Canon, in monaftic orders, a book wherein the re- 
ligious of every convent have a fair tranfeript on the 
rules of tlreir order, frequently read among them as 
their local flatutes. This is alfo called regulu, as con- 
taining the rule and infiitution of their order. 

The canon differs from the miffale, martyrologium, 
^nd necrologium. 

Canon, again, is ufed for the catalogue of faints 
acknowledged and canonized in the Roman church. 

Canon is alfo ufed, by way of excellence, in the 
Romidi church, for the fecret words of the mafs, from 
the preface to the Pater; in the middle of which the 
prieil confecrates the hoft. The common opinion is, 
that the canon of the mafs commences with Pe igilur, 
&c. The people are to be on their knees, hearing the 
canon ; and are to rehearfe it to themfelves, fo as not 
to be heard. 

Canon, in the ancient mufic, is a rule or method 
pf determining the intervals of notes. 

Ptolemy, rejedling the Ariiloxenian way of meafu- 
ring the intervals in mufic, by the mag nitude of a tone 
(which was fuppofed to be formed by the difference 
between a diapente and a diateffaron), thought that 
jnufical intervals fhould be diftinguifhed, according to 
the ratios or proportions which the founds terminating 
*hofe intervals, bear to one another, when confidered" 
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according to their degree of acutenefs or gravity; Cano*, 
which, before Ariftoxenus, was the old Pythagorean * 
way. Pie therefore made the diapafon confift in a 
double ratio; the diapente, in a fefquialterate ; the 
diateffaron, in a fefquitertian ; and the tone itfelf, in 
a fefquiodtave ; -and all the other intervals, according 
to the proportion of the founds that terminate them : 
wherefore taking the canon (as it is called) for a de- 
terminate line of any length, he fhows how this ca- 
non is to be cut accordingly, fo that it may reprefent 
the refpeftive intervals : and this method anfwers ex- 
actly to experiment, in the different lengths of mufical 
chords. From this canon, Ptolemy and his followers 
have been called Canonici; as thofe of Ariltoxenus 
were called Mufici. 

Canon, in modern mufic, is a kind of fugue, which 
they call a perpetual fugue) becaufe the different parts 
beginning one after another, repeat inceffantly the fame 
air. 

P'ormerly, fays Zarlino, they placed, at the head of 
perpetual fugues, particular directions which (bowed 
how this kind of fugues was to be fung; and thefe di- 
rections being properly the rules by which perpetual 
fugues were compofed were called canont, rules, or ca- 
nons. From this cuftom, others taking the title for the 
thing lignilied, by a metonimy, termed this kind of 
compofition canon. Such canons as are compofed with 
the greatelt facility, and of confequence molt generally 
ufed, begin the fugue either with the octave or the u- 
nifon; that is to fay, that every part repeats in the fame 
tone the melody of the preceding. In order to form a 
canon ol this kind, it is only neceffary for the compo- 
fer to make an air according to his tafte ; to add in 
fcore as many parts as he choofes, where the voices in 
oCtave or uniion repeat the fame melody; then forming 
a fingle air from all thefe parts fucceffivdy executed, to 
try whether this fuceeffion may form an entire piece 
which will give pleafure, as well in the harmony its the 
melody. 

In order to execute fuch a canon, he who fings the 
firft part begins alone, and continues till the air is fi- 
niflied; then recommences immediately, without any 
fufpence of found or interruption of time : as foon as 
he has ended the firit couplet, which ought to ferve 
for the perpetual fubjeCl upon which the whole canon 
has been compofed, the fecond part begins and repeats 
the fame couplet, w-hilft the firft who had begun pur- 
fues the fecond : others in fuccelfion begin, and pro- 
ceed the fame way, as foon as he who precedes has 
reached the end of the firft couplet. Thus, by incef- 
iantly recommencing, an univerfal clofe can never be 
found, and the canon may be repeated as long as the 
fingers pleafe. 

A perpetual fugue may likewife confift of parts which 
begin with the intervals of a fourth or fifth; or, in other 
words, every part may repeat the melody of the firft, a 
fouith 01 a filth higher or lower. It is then neceffarv 
that the whole cation 'fhould be invented di prhv.a in- 
tenPiane,, as the Italians fay ; and that fharps or flats 
fhoiud be added to the notes, whofe natural gradations 
do not anfwer exactly, by a fourth or fifth, to the me- 
lody of the preceding part, and produce the fame in- 
tervals with itfelf. Here the compofer cannot pay the 
leaft regard to modulation; his only care is, that the 
melody may be the fame, which renders the formation 
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Canon, of a canon more difficult ; for at every time when any 
•—y—’■■' part refumes the fugue, it takes a new key; it changes 

the tone almoil at every note, and what is dill worfe, 
no part is at the fame time found in the fame tone with 
another; hence it is that this kind of canons., in other 
refpefts far from being eafy to be purfued, never pro- 
duces a pleafing elfeft, however good the harmony may 
be, and however properly it may be fung. 

There is a third kind of canon, but very fcarce, as 
well becaufe it is extremely difficult, as becaufe it is for 
the moll part incapable of giving pleafure, and can boaft 
no other merit but the pains which have been thrown 
away in its compofition. This may be called a double 
canon inverted, as well by the inverfions which are prac- 
tifed in it with refpedf to the melody of the parts, as 
by thofe which are found among the parts themfelves, 
in tinging. There is fueh an artifice in this kind of ca- 
non, that, whether the parts be fung in their natural 
order, or whether the paper in which they are fet be 
turned the contrary way, to fing them backward from 
the end to the beginning, in fuch a manner that the 
bafs becomes the upper part, and the rett undergo a fi- 
milar change, dill you have pretty harmony, and ftill 
a regular canon. The reader may confult Rondeau’s 
Diftionary in this article, wffiere he is referred to plate D 
dg. 11. for two examples of canons of this foil extrac- 
ted from Bontempi, who likewife gives rules foi their 
compofition. But he adds, that the true principle from 
■which this rule is deduced wall be found at the word 
Syjleme, in his account of thefydem of Tartini, to wdiich 
we bnid-likewife once more refer the reader; as a quo- 
tation of fuch length mud have protracted our article 
to an enormous extent. 

To form a canon in which the harmony may be a 
little varied, it is necedary that the parts fhould not fol- 
low" each other in a fucceffion too rapid, and that the 
one fhould only begin a coniiderable time after the o- 
ther. When they follow one another fo immediately as 
at the didance of a femibreve or a minim, the duration 
is not fufficient to admit a great number of chords, and 
the canon mud of neceffity exhibit a difagreeable mo- 
notony; but it is a method of compofing, without much 
difficulty, a canon in as many parts as the compofer 
choofes. For a canon of four bars only, will confid of 
eight parts if they follow each other at the didance of 
half a bar; and by each bar wdiich is added, two parts 
will condantly be gained. 

The emperor Charles VI. who was a great umfician, 
and compofed extrefnely well, took much pleafure in 
comDcfing and dnging canons. Italy is dill replete with 
mod beautiful canons compofed for this prince, by the 
bed maders in that country.. To what has been faid 
by Rondeau, we need only fubjoin, that the Englifh 
catch and the Italian canon are much the fame; as any 
intelligent reader may perceive, from ■ comparing the 
ftnddure and execution of the Englifh catch with the 
account of cukckj wffiich has now" been given. 

Canon, in geometry and algebra, a general rule 
for the folution of all cafes of alike nature with the 
prefent inquiry. Thus every ladidep of an equation is 
a canon ; and, if turned into ■Ovcrds, becomes a rule 
to folve all quedions of the fame nature with that pro- 
pofed. 

Cakon-L&w, a collection of ecclefiadical laws, fer- 
ving as the rule and meafure of church-government. 

The power of making law’s was exercifed by the 
church before the Roman empire became Chridian. 
The canon-law that obtained throughout the Wed, till 5 
the 12th century, was the collection of canons made by 
Dionydus Exiguus in 520, the capitularies of Charle- 
magne, and the decrees of the popes from Sircius to. 
Anadafius. 

The canon-law, even when papal authority w"as at 
its height in England, was of no force w hen it w as found 
to contradict the prerogative of the king, the laws, da- 
tutes, and cudoms of the realm,, or the doftriue of the-- 
edablifhed church. 

The ecclefiadical jurifdiCtion of the fee of Rome in 
England wsas founded on the canon-law ;. and this 
created quarrels between kings and feveral archbiihopa 
and prelates who adhered to the papal ufurpation. 

Befides the foreign canons, there were feveral laws 
and conftitutions made here for the government of the; 
church : but all thefe received their force from the royal 
adcnt ; and if, at any time, the ecclefiadical courts 
did, by their fentence, endeavour to enforce obedience 
to fuch canons, the courts at common law", upon com- 
plaints made, would grant prohibition. The autho- 
rity veded in the church of England of making canons, 
was afcertained by a datute of Henry VIII. commonly 
called the aft of the clergy’s fubmiffion ; by w"hich they 
acknowledged, that the convocation had always been 
affembled by the king’s writ ; fo that though the 
power of making canons redded in the clergy met in 
convocation, their force was derived, from the au- 
thority of the king’s aflenting to. _and confirming 
therm. 
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The old canons continued in full force till the reign 1 
of James I. when the clergy being affembled in convo- 
cation, the king gave them leave to tr eat and confult 
upon canons; which they did, and prefented them to 
the king, who gave them the royal affent: thefe were 
a colletfion out of the feveral preceding canons and in- 
junftions. Some of thefe canons are now obfolete. In 
the reign of Charles I. feveral. canons w"ere pafled by 
the clergy in convocation. 

CANONESS, in. the Romiffi church, a wmmanwdio. 
enjoys a prebend, affixed, by the foundation, to maids, 
without their being obliged to renounce the world or 
make any vows. 

CANONIC A, in philofophical hidory, an appella- 
tion given by Epicurus to his dodtrine of logic. It 
was called canonica, as confiding of a few canons or 
rules for diredb’ng the underdanding in the purfuit and 
knowdedge of truth. Epicuruses canonica is reprefent- 
ed as a very flight and infufficient logic by feveral of.' 
the ancients, who put a great value on his ethics and 
phyfics. Laertius even affures us* that the Epicureans , 
rtjedfcd logic as a fuperfluous fcience ; and Plutarch 
complains that Epicurus made an uhfkilful and pre- - 
poderous ufie of fyllogifms. But thefe cenfures feem 
too fevere. Epicurus was not averfe to the dudy of 
logic, but even gave better rules in this art than thofe 
philofophers who aimed at no. glory but that of logics. 
He only feems to have rejected the dialectics of the 
doics, as full of vain fubtleties and deceits, and fitted: 
rather for parade and difputation than real ufe. The 
drefs of Epicurus’s canonica confids in his dodtrine of 
the criteria of truth. All quedions in philofophy are 
either concerning words or things; concerning things, 

we 
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Canonical, we feek their truth ; Concerning word;, their figrufi- 
—v~—~ cation : things are either natural or moral; and the 

former are either perceived by fenfe or by the under- 
ftanding. Hence, according to Epicurus, arife three 
criterions of truth, viz., fenfe, anticipation or pneno- 

ition, and paffion. The great canon or principle of 
Epicurus’s logic is, that the fenfes are never deceived ; 
and therefore, that every fenfation or perception oi an 
appearance is true. 

CANONICAL, fomething that belongs to, or par- 
takes of, the nature of a rule or canon. 

Canonical Hours, are certain ftated times of the 
day, configned, more efpecially by the Romifti church, 
to the offices of prayer and 'devotion. Such are matins^, 
lauds, fixth, ninth, vefpers. In our country the canoni- 
cal hours are from eight to twelve in the forenoon, be- 
fore or after which marriage cannot be legally perform- 
ed in any pariffi-church. 

Canonical Obedience, is that fubmiffion which, by 
the ecclefiaftical laws, the inferior clergy are to pay to 
their biffiops, and religious to their fuperiors. 

Canonical Sins, in the ancient church, thofe which 
were capital or mortal. Such efpecially were idolatry, 

' murder, adultery, herefy, and fchifm. 
Canonical Punifhments, are thofe which the church 

may inflift ; fuch as excommunication, _ degradation, 
and penance, in Roman Catholic countries, alfo fail- 
ing, alms, whipping, &c. . . 

Canonical Life, the method or rule of living pre- 
feribed by the ancient clergy who lived in community. 
The canonical life was a kind of medium between the 
monadic and clerical lives. Originally the orders of 
monks and clerks were entirely diilintt; but pious per- 
fons, in procefs of time, inftituted colleges of priefts 
and canons, where clerks brought up for the miniftry, 
as well as others already engaged therein, might live 
under a fixed rule, which, though fomewhat more eafy 
than the monadic, was yet more redrained than the fe- 
cular. This was called the canonical life, and. thofe 
who embraced it canons.—Authors are divided about 
the founder of the canonical life. Some will have it to 
be founded by the apodles ; others aferibe it to pope 
Urban I. about the year 12 to, who is faid to have 
ordered bidiops to provide fuch of their clergy as were 
willing to live in community, with neceffaries out of 
the revenues of their churches. The generality attri- 
bute it to St Augudin ; who, having gathered a num- 
ber of clerks to devote themfelves to religion, inftitu- 
ted a monaftety within his epifcopal palace, where lie 
lived in community with them. Onuphrius Panvinius 
brings the inftitution fomewhat lower ; according to 
him, pope Gelafius I. about the year 495, placed the 
£rft regular canons of St Auguftin in the Lateran 
church. 

Canonical Letters, in the ancient church, were a 
fort of teftimonials of the orthodox faith, which the 
bifhops and clergy fent each other to keep up the ca- 
tholic communion, and diftinguilh orthodox Chriftians 
from Arians and other heretics. They were denomi- 
nated canonical, either as being compofed according to 
a certain rule or form, or becaufe they were given to 
the canonici, that is, thofe comprehended in the canon 
or catalogue of their church. When they had occadon 
to travel into other diocefes or countries, dimiffory and 
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recommendatory letters, alfo letters of peace, cec. were Canonic^! 
fo many fpecies of canonical letters. # Cair 

Canonical is alfo an appellation given to thofe — 
epidles in the New Teftament more frequently called 
catholic or general epiftles. 

CANONICUM, in a general fenfe, denotes a tax 
or tribute. # 

Canonicum is more particularly ufed in the Greek 
church for a fee paid by the clergy to biihops, arch- 
bidiops, and metropolitans, for degrees and promo- 
tions. 

Canonicum alfo denotes a due of firft-fruits, paid 
by the Greek laity to their biffiops, or, according to 
Du-Cange, to their priefts. The canonicum is affeffed 
according to the number of houfes or chimnies in 
place. 

The emperor Ifaac Comnenus made a conftitution 
for regulating the canonicum of biffiops, which was 
confirmed by' another made in 1086, by his nephew 
Alexis Comnenus. A village containing thirty fires,^ 
was to payT for its canonicum one piece of gold, two or 
filver, one ffieep, fix buffiels of barley, fix of wheat 
flour, fix meafures of wine, and thirty hens. 

CANONIST, a perfon Ikilled in or who makes pro- 
feffion of the ftudy and praftice of the canon law. Ca- 
nonifts and civilians are ufually combined in the fame 
perfons: and hence the title of doSor juris utriufque, 
or legum doBor, ufually expreffed in abbreviature, 
L. L.D. or J. U.D. 

CANONIZATION, a ceremony in the Romiffi 
church, by which perfons deceafed are ranked in the 
catalogue of the faints. It fucceeds beatification. 

Before a beatified perfon is canonized, the qualifica- 
tions of the candidate are ftridUy examined into, in 
fome confiftories held for that purpofe ; after which, 
one of the confiftorial advocates, in the prefence of 
the pope and cardinals, makes the panegyric of the 
perfon who is to be proclaimed a faint, and gives a 
particular detail of his life and miracles : which done, 
the holy father decrees his canonization, and appoints 
the day. 

On the day of canonization the pope officiates in 
white, and their eminences are dreil in the fame colour. 
St Peter’s church is hung with rich tapeftry', upon 
which the arms of the pope, and of the prince or ftate 
requiring the canonization, are embroidered in gold 
and filver. An infinite number of lights blaze all round 
the church, which is crowded with pious fouls, who 
wait with devout impatience till the new faint has made 
his public entry as it were into paradife, that they' may 
offer up their petitions to him without danger of be- 
ing rejedled. 

The following maxim with regard to canonizatioo is 
nowr obferved, though it has not been followed above a 
century, viz. not to enter into the inquiries prior to ca- 
nonization, till 50 years, at lead, after the death of the 
perfon to be canonized. By the ceremony' of canoni- 
zation, it appears that this rite of the modern Romans 
has foraething in it very like the apotheofis or deifica- 
tion of the ancie''V Romans, and, in all probability, 
takes its rife from it; at leaft feveral ceremonies of the 
fame nature are confpicuous in both. 

CANON RY, the benefice filled by a canon. It dif- 
fers from a prebend, in that the prebend may lubfift 

without 
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Canofa.’ parable from the prebend: again, the rights of fuffra- 
—v  p-es, and other privileges, are annexed to the canoni- 

cate, and not to the prebend. 
CANOPUS, in aftronomy, a liar of the firft mag- 

nitude in the rudder of Argo, a conftellation of the 
fouthern hemifphere. 

Canopus, in Pagan mythology, one of the deities 
of the ancient Egyptians, and, according to lome, the 
god of water. It is faid, that the Chaldeans, who 
worihipped fire, carried their fancied deity thro’ othei 
countries to try its power, in order that, if it obtained 
the viftory over the other gods, it. might be acknow- 
ledged as the true objecl of worfhip; and it having ea- 
'fily fubdued the gods of wood, ilone, brafs, filver, and 
gold, its priefts declared, that all gods did it homage. 
This the prietts of Canopus hearing, and finding that 
the Chaldeans had brought their god to contend with 
Canopus, they took a large earthen veffel, in which 
they bored feveral holes, which they afterwards flop- 
ped with wax, and having filled the veffel with water, 
painted it of feveral colours, and fitting the head of an 
idol to it, brought it out, in order to contend with the 
Chaldean deity. The Chaldeans accordingly kindled 
their fire all around it; but the heat having melted the 
wax, the water guflied out thro’ the holes, and extin- 
guifhed the fire; and thus Canopus conquered the god 
of the Chaldeans. 

Canopus, or Canobus, according to Strabo, had 
been Menelaus’s pilot, and had a temple ere&ed to him 
in a town called Canopus, near one of the mouths of the. 
Nile. Dionyfius mentions it; 

Kai Tiuii©' tssf-rrorov A/xu-^xat oio Kcnaflv. 
There frauds Canobus’ temple known to fame ; 
The pilot v\ ho from fair Amycla came. 

Voffius remarks, on this occafion, the vanity of the 
Greeks, who, as he conjedlures, hearing of an Egyp- 
tian deity named Canopus, took from thence an oppor- 
tunity of deifying the pilot of Menelaus who bore the 
fame name, and giving out that the Egyptian god Ca- 
nopus had been a Greek. F. Monfaucon gives feveral 
reprefentations of this deity. One, in allufion to the 
viclory above mentioned, throws out water on every 
fide through little holes. 

Canopus, or Canobus, (anc. guog.) a town of 
the Lower Egypt, on the Mediterranean, an hun\ 
dred and twenty (ladia, or fifteen miles to the call of 
Alexandria ; as old as the war of Troy, Canopus, or 
Canobus, Menelaus’s fteerfman, being there buried. 
Canopael, the gentilitious name : famous for their luxu- 

•ry and debauchery, (Strabo, Juvenal.) See Aboukir. 
CANOPY, in architefiUre and fculpture, a mag- 

nificent kind of decoration, ferving to cover and crown 
an altar, throne, tribunal, pulpit, chair, or the like. 
The word is formed from the barbarous Latin canopeum, 
of x.&jvuTfjoq a netjpnad oven a bed to ktepvj} the gnats, from 
Xin'-'V, id gnat* 

Canopies are alfo botne over the head in proceffions 
of Hate, after the manner of umbrellas. The canopy 
of an altar is more peculiarly called Ciborium. 

The Roman grandees had their canopies, or fpread 
veils, called thenfa, over their chairs : the like were al- 
fo in temples over the ftatues of the gods. The mo- 
dern cardinals Hill retain the ufe of canopies. 

CANOS A, a town of Puglia in Italy, occupying 
Vol. IV. Part. I. 
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part of the file of the ancient Canufium. The old 
city was founded by Diomede, according to Strabo. It 
afterwards became a Roman colony, and one of the . " i , ■ 
moft confiderable cities of this part of Italy for extent, 
population, and magnificence in building. The sera of 
Trajan feems to have been that of its greateft fplen- 
dour ; but this pomp only ferved to mark it as a capi- 
tal objed for the avarice and fury of the Barbarians. 
Genferic, Totila, and Autharis, treated it with ex- 
treme cruelty. The deplorable ftate to which this S-winiun's 
province was reduced in 590 is concifely but ftrongly in 

painted by Gregory the Great, in thefe terms : “ <Dn page 408. 
“ every fide we hear groans! on every fide we behold 
“ crowds of mourners, cities burnt, caflles rafed to the 
“ ground, countries laid wafle, provinces become de- 
“ ferts, fome citizens led away captives, and others in- 
“ humanly maffacred.” No town in Puglia fuffered 
more than Canofa from the outrages of the Saracens; 
the contefts between the Greeks and Normans increa 
fed the meafure of its woes, which was filled by a con- 
flagration that happened when it was llormed by duke 
Robert. In 1090, it was afiigned, by agreement, to 
Bohemund prince of Antioch, who died here in 1111. 
Under the reign of Ferdinand the Third, this eilate 
belonged to the Grimaldis. On their forfeiture, the 
Aflaititi acquired it, and ftill retain the title of mar- 
quis, though the Capeci are the proprietors of the fief. 

The ancient city ftood in a plain between the hills 
and the river Ofanto, and covered a large trail of 
ground. Many brick monuments, though degraded 
and ftripped of their marble cafing, ftill atteft its ancient 
grandeur. Among them may be traced the fragments 
of aquedufts, tombs, amphitheatre baths, military co- 
lumns, and two triumphal arches, which, by their po- 
fition, feem to have been two city gates. The prefent 
town Hands above, on the foundations of the old cita- 
del, and is a moft pitiful remnant of fo great a city, 
not containing above three hundred boufes. The 
church of St Sabinus, built, as is faid, in the fixth cen- 
tury, is now without the inclofure. It is aftonifhing, 
that any part of this ancient cathedral fhould have 
wiihftood fo many calamities. Its altars and pave- 
ments are rich in marbles ; and in a fmall court ad- 
joining, itnder an ottagonal cupola, is the maufoleum 
of Bohemund, adorned in a minute Gothic ftyle. 

CANSO, a fea-port town of Acadia, or Nova Sco- 
tia, in North America, feated on a narrow llrait which 
feparates Nova Scotia from Cape Breton. Near this 
town is a fine fifhery for cod. W. Long. 62. N. Lat. 
46- ... 

CANSTAT, a town of Swabia, in Germany, in the 
duchy of Wirtemberg, fituated on the river Neckar, in 
E. Long. 9. 9. N. Lat. 48. 51. 

CANT, a quaint affedted manner of fpeaking, ad- 
apted chiefly to the lower fort. Skinner racks his in- 
vention for the origin of this word ; which he fuccef- 
fively deduces from the German, Flemifh, and Saxon 
tongues. According to the general opinion, Cant is 
originally the proper name of a Cameronian preacher 
in Scotland, who by exercife had obtained the faculty 
of talking in the pulpit in fuch a tone and dialedl as was 
underftood by none but his own congregation : fince 
Andrew Cant’s time, the word has been extended to 
fignify ail hidden exclamations, and whining unmufical 
tones, efpecially in praying and preaching. But this 
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origin of the word has been difputed by others ; and 
perhaps the true derivation is from the Latin cantare 
“ to fing.” 

Cant is alfo applied to words and phrafes affe&ed 
by particular perfons or profeffions for low ends, and 

.not authorifed by the eftablifhed language *. The 
difference between cant and technical feems to be this : 
the former is reftrained to words introduced out of fol- 
ly, affeftation, or impofture ; the latter is applied to 
fuch as are introduced for the fake of clearnefs, preci- 
fion, and fignificancy. 

Cant is alfo ufed to denote a fale by au&ion. The 
origin of the word in this fenfe is dubious ; it may 
come, according to fome, from quantum, how much ; 
according to others, from cantare, to fing or cry aloud; 
agreeably to which, we fometimes alfo call it an out- 
cry. 

CANT-Timlers, in fhip-building, thofe timbers which 
are lituated at the two ends of a (hip. They derive 
their name from being canted, or railed obliquely from 
the keel ; in eontradiftin&ion from thofe whofe planes 
are perpendicular to it. The upper.ends of thole on 
the bow, or fore-part of the Ihip, are inclined to the 
flern; as thofe in the after, or hind part, incline to the 
fiern-poft above. See Ship-Bull ding. 

CANTABRIA, (anc. geog.), a diftrifk of Terra- 
conenfis, on the Oceanus Cantabricus or bay of Bif- 
cay ; now Biscay. The inhabitants were famous for 
their warlike chara&er. In conjunflion with the A- 

. fturians -f, they carried on defperate wars with the Ro- 
mans ; but were fubdued by them about 25 years be- 
fore Chrift. Being impatient, however, of a foreign 
yoke, they in a few years revolted. Moll of their 
youth had been already taken prifoners by the Romans, 
and fold for Haves to the neighbouring nations : but 
having found means to break their chains, they cut 
the throats of their mafters ; and returning into their 
own country, attacked the Roman garrifons with in- 
credible fury. Agrippa marched againft them with 
great expedition ; but, on his arrival, met with fo vi- 
gorous a refiftance, that his foldiers began to defpair 
of ever being able to reduce them. As the Cantab) ians 
had waged w'ar with the Romans for upwards of 200 
years, they were well acquainted with their manner of 
fighting, no way inferior to them in courage, and were 
now become defperate; w’ell knowing, that if they 
were conquered, after having fo often attempted to re- 
cover their liberty, they mull expedl the moll fevere 
ufage, and cruel flavery. Animated with this reflection, 
they fell upon the Romans w'ith a fury hardly to be 
exprefied, routed them in feveral engagements, and de- 
fended themfelves when attacked by the enemy with 
fuch intrepidity, that Agrippa afterwards owned, that 
he had never, either by fea or land, been engaged in a 
more dangerous enterprize. That brave commander 
was obliged to ufe intreaties, menaces, and to brand 
fome of his legionaries with ignominy, before he could 
bring them to enter the lifts with Inch a formidable 
enemy. But having at laft, with much ado, prevailed 
upon them to try the chance of an engagement in the 
open field, he fo animated them by his example, that, 
after a moll obllinate difpute, he gained a complete 
vidlory, which indeed coll him dear, but put an end to 
that deftruclive wmr. All the Cantabrians fit to bear 
arms were cut in pieces ; their caftles and llrong holds 
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taken and rafed ; and their women, children, and old CantaVa 
men (none elfe being left alive), were obliged to aban- £aiJacij 
don the mountainous places, and lettle in the plam. zenus." 

Dr Wallis feems to make the Cantabrian the ancient   
language of all Spain : which, according to him, like 
the Gaulifti, gave way to a kind of broken Latin called 
romance, or romanjhe; which by degrees was refined into 
the Caftilian or prefent Spanifh. But we can hardly 
fuppofe, that fo large a country, inhabited by fuch a 
variety of people, fpoke all the fame language. The 
ancient Cantabrian, in effecl, is Hill found to fubfill in 
the more barren and mountainous parts of the province 
of Bifcay, Afturias, and Navarre, as far as Bayonne, 
much as the Britilh does in Wales; but the people 
only talk it: for writing, they ufe either the Spanilh 
or French, as they happen to live under the one 01 the 
other nation. Some attribute this to a jealoufy of fo- 
reigners learning the myfteries of their language t o- 
thers to a poverty of words and expreffions. The 
Cantabrian does not appear to have any affinity with 
any other known language, abating that fome Spanifh 
woids have been adopted in it for things whofe ufe the 
Bilcayens were anciently unacquainted with. Its pro- 
nunciation is not difagreeable. The Lord’s prayer, 
in the Cantabarian tongue, runs thus : Cure aha cerve- 
tan aicena, fantijica hedi hire icena, ethor bedi hire refuma, 
eguin bedi hire vorondatea cer-van becala lurrean ere, &c. 

CANTAB RICA, in botany : A fynonime of a 
fpecies of Convolvulus. 

CANTAB RUM, in antiquity, a large kind of flag 
ufed by the Roman emperors, diftinguilhed by its pe- 
culiar colour, and bearing on jt fome words or motto 
of good omen, to encourage the foldiers. 

CANTACUZENUS (Johannes), of ConfbmtL 
nople, a celebrated ftatefman, general, and hiilorian, 
was born in that city, of a very ancient and noble fami- 
ly. He was bred to letters and to arms, and admitted 
to the higheft offices of the Hate. The emperor An- 
dronicus loaded him with wealth and honour ; made 
him generaliffimo of his forces; and was defirous of 
having him join him in the government, but this he 
refufed. Andronicus dying in 1341, left to Cantacu- 
zenus the care of the empire, till his fon John Paleo- 
logus, who was then but nine years of age, fhould be 
fit to take it upon himfelf. This trull he faithfully 
difcharged ; till the emprefs dowager and her fadlion 
forming a party againft him, declared him a traitor. 
On this the principal nobility and the army beiought 
him to afcend the throne ; and accordingly he was 
crowned on the 2illof May 1342. This was follow- 
ed by a civil war, which lailed five years ; when he ad- 
mitted John a partner with him in the empire, and 
their union was confirmed by his giving him his 
daughter in marriage. Sufpicions and enmities, 
however, foon arifing, the war broke out again, and 
continued till John took Conftantinople in 1355. A 
few days after, Cantacuzenus, unwilling to continue 
the elfulion of blood, abdicated his fhare of the em- 
pire, and. retiring to a monaftery, took the habit of a 
monk, and the name of Joafaphas. His wife alfo re- 
tired to a nunnery, and changed her name of Irene for 
that of Eugenia. In this retirement he lived till the 
year 1411, when he was upwards of 100 years of age. 
Here he wrote a hiftory of his own times, a Latin 
tranllation of which, from the Greek man ufe r ip t, was 

pub- 
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intAlIvers publlfhed by Pontanus at Ingolftadt, in 1603: and a 

!! fpltndid edition was printed at Paris in 1643, in three 
'autenur voiumes f0i;0j 0f the original Greek, and Pontanus’s 
’’’"v Latin verixon. He alfo wrote an apology for the Chri- 

llian religion againft that of Mahomet, under the name 
of Chrijlodulus* 

CANTALIVERS, in architefture, pieces of wood 
framed into the front or lides of a lioufe, to fufpend 
the mouldings and eyes over it. 

CANTAR, or Cantaro, an eaftern weight, of 
different value in different places, equal at Acra in 
Turky to 603 pounds, at Tunis and Tripoli to 114 
pounds. 

Cantar is alfo an Egyptian weight, which is de- 
nominated a quintal, and coniifts of an hundred or of an 
hundred and fifty rotolos, according to the goods they 
are to weigh. 

Cantaro is alfo an Egyptian weight, which at 
Naples is equivalent to 25 pounds, at Genoa to 150 
pounds. At Leghorn there are three kinds of contaros, 
one weighing 150 pounds, another 151, and a third 
160 pounds. 

Cantaro is alfo a Spanifh liquid meafure, in ufe 
cfpecially at Alicant, containing three gallons. 

Cantaro is alfo a meafure of capacity, ufed at Co- 
chin, containing four rubies, the rubi 32 rotolos. 

CANTARINI (Simon), a famous painter, called 
the Pefarefe, from his being bom at Pefaro, was the 
difciple of Guido ; and copied the manner of his ma- 
iler fo happily, that it is often difficult to diftinguilh 
between their works. He died at Verona in 1648. 

CANTATA, in mufic, a fong or compofition, in- 
termixed with recitatives, airs, and different move- 
ments, chiefly intended for a fingle voice, with a tho- 
rough bafs, though fometimes for other inftruments. 

The cantata, when performed with judgement, has 
fomething in it very agreeable ; the variety of the 
movement not clogging the ear, like other compoli- 
tions. It was firll ufed in Italy, then in France, whence 
it paffed to us. 

CANTAZARO, &n epifcopal city of Italy, in the 
kingdom of Naples, and in the territory of Calabria 
Ulterior. It is the refidence of the governor of the 
province, and isfeated near the fea, in E.Long. 17. o. 
N- Lat. 38. 59. 

CANTECROIX, a fmall territory of the Nether- 
lands, in Brabant, and in the quarter of Antwerp, with 
the title of a principality ; there is a fmall town of the 
fame name, but Lire is the capital. 

CANTEMIR (Demetrius), fon of a prince of Mol- 
davia. Difappointed by not fucceeding his father in 
that dignity, held under the Ottoman Port, he went 
over with his army to the Czar Peter the great, againll 
whom he had been fent by the Grand Signior : he lig- 
nalized himfelf in the Czar’s fervice ; and in the repu- 
blic of letters, by a Latin hiftory of the origin and de- 
•cline of the Ottoman empire, See. Died in I723* 

Cantemir (Antiochus), eiteemed the founder of 
the Ruffian poetry, was the youngeft fon of the pre- 
-ceding. Under the moll ingenious profeffors, whom 
the czar had invited to Peterlburgh, he learned ma- 
thematics, phyfic, hiftory, moral philofophy, and po- 
lite literature ; without negledling the ftudy of the 
Holy Scriptures, to which he had a great inclination. 
Scarce had he finifhed his academic courfe, when he 

printed a Concordance to the Pfalms in the Ruffian Cantemuy 
language, and was elefted member of the academy. 
The affairs of ftate in which he was foon after enga- , ^ j 
ged, did not make him negledl his literary purfuits. 
In order to make himfelf ufeful to bis fellow-citizens, 
he compofed his fatires, to ridicule certain prejudices 
which had got footing among them. When but 23 
years of age, he was nominated minifter at the court 
of Great Britain; and his dexterity in the management 
of public affairs was as much admired as his tafte for 
the fciences. He had the fame reputation in France,, 
whither he went in 1738, in quality of minifter ple- 
nipotentiary, and foon after was invefted with the 
character of ambaffador extraordinary. The wife and 
prudent manner in which he conduced himfelf during 
the different revolutions which happened in Ruflia du- 
ring his abfence, gained him the confidence and efteem 
of three fucceflive princes. He died of a dropfy, at 
Paris, in 1744, aged 44. Befides the pieces already 
mentioned, he wrote, 1. Some fables and odes. 2. A 
tranflation of Horace’s epiftles into Ruffian verfe. 3. 
A profe tranflation of Fontenelle’s plurality of worlds ; 
and, 4. Algarotti’s dialogues on fight. The abbe 
Guafco has written his life in French, and tranflated 
his fatires into that language. 

CANTERBURY, a city of England, and capital 
of the county of Kent, fituated in E. Long. x. 15. 
N. Lat. 51. 16. It had the names of Durovernum 
and Darvernum given it by the Romans, and Durober- 
nia by Bede, which are thought to be derived from 
Durwhem, fignifying a rapid ftream, fuch as the Stour, 
on which it Hands, is. The Britons call it Caer-Ktnty 
i. e. the city of Kent; and its prefent Englifh name 
is of the fame import, derived from the Saxon. Modern 
writers in Latin call it Cantuaria. Its great antiquity 
appears not only from Antoninus’s itinerary, but from 
the military way which has been difeovered here, and 
the caufeways leading to Dover and Lymme, befides 
the coins and other curiofities found about it. The 
archiepifcopal and metropolitical dignity feems to have 
been fettled here very early ; and to prevent its being 
removed, an anathema was decreed againft any who 
ftiould attempt it. After that, the city flouri(bed great- 
ly ; though it fuffered in common with other towns 
during the Danilh invafions, and at other times by the 
cafualties of fire. The city was given entirely to the 
biftiops by William Rufus, and was held in the utmoft: 
veneration in the Popifli times, efpecially after the 
murder of Becket in the reign of Henry II. to whofe 
{brine fo great was the refort, and fo rich were the 
offerings, that Erafmus, who was an eye-witnefs of its 
wealth, fays the whole church and chapel in which hd 
was interred glittered with jewels ; and at the diffolu- 
tion, the plate and jewels filled two great chefts, each 
of which required eight ftrong men to carry out. The 
cathedral was granted by Ethelbert, king of Kent, up- 
on his converfion, to Auftin the monk, together with, 
his palace, and the royalty of the city and its territo- 
ries. This Auftin founded a monaftery for monks, 
called from him Augujl'me. After the cathedral had 
been feveral times deftroyed by fire and rebuilt, the 
prefent was begun about the year 11 74, and augment- 
ed and embelliftied by the fucceeding archbilhops, till 
it was completed in the reign of Henry V. It is a 
noble Gothic pile, and before the reformation had 37 

altars 
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Canter- altars. great many kings, princes, cardinals, and 
bury- archbiikops, are buried in it. At the diflblution, Henry 

VIII. feized all the revenues both of the church and 
monaftery, except what he allotted for the maintenance 
of a dean, 12 prebendaries, and fix preachers, whom 
he eftablifiled in place of the monks. During the 
grand rebellion, it fuffered much ; the ufurper Crom- 
well having made a liable of it for his dragoons. Af- 
ter the reiteration, it was repaired, and made what it 
now appears. 

Belides the cathedral and other churches, as well as 
a monaltery, the city had anciently a caftle on the 
fouth-fide, and llrong walls, with towers, a ditch, and 
rampart ; it had alfo a mint and an exchange. As to 

x its government, it feems to have been entirely fubject 
to the archbilhop, both in fpirituals and temporals ; at 
leaft from the time that William Rufus gave it lolely 
to billiop Anfelm, till the reformation. It is now a 
county of itfelf; and the corporation confitfs of a may- 
or, recorder, 12 aldermen, a fheriff, 24 common-coim- 
eil-meri, a mace-bearer, fword-begrer, and four ferjeants 
at mace. Every Monday a court is held at Guildhall 
for civil and criminal caufes ; and every other Tuefday 
for the government of the city. Here were formerly 
2000 or 3000 French Proteftants employed in the ffik 
manufacture ; but this branch is now greatly decayed 
in the place, fince Spitalfields became fo flouriihing. 
Befides the cathedral, it contains 15 parith-churches, 
f-ven hofpitals, a free-lchool, a hout'e of correction, a 
gaol for criminals, and a fumptuous conduit forfupply- 
ing the inhabitants with water. It coniills of four 
ftreets, dilpofevi in the form of a crofs, and divided in- 
to fix wards, which are about three miles in circumfe- 
rence. It is furrounded on all hands with hop-grounds 
much to its advantage, and is famed for its excellent 
brawn. 

The diocefe of Canterbury Contains 257 parifhes, 
K Tides chapels, in Kent, and about 100 more in other 
rfioetfes. Thefe are called Peculiars ; it being an an- 
cient privilege of this fee, that, wherefoever the arch- 
biihops had either manors or advowfons, the place was 
exempted from the jurifdi&ion of the ordinary of the 
diocefe where it was fituated, and was deemed in the 
diocefe of Canterbury. This fee is valued in the king’s 
books at L. 2816 : 17 : 9^, but is reckoned to produce 
a clear revenue of L. 8000 a-year. The clergy’s tenths 
come to L. 651 : 18 : 2-x. This fee had many great 
privileges in the time of Popery, fome of which it Hill 
retains. The archbifhop is accounted primate and me- 
tropolitan of all England, and is the firft peer in the 
realm ; having the precedence of all dukes not of the 
blood-royal, and all the great officers of ftate. In 
common fpeech, he is ftyled His Grace, and he writes 
himfelf IJivina Providentia; whereas other bilhops flyle 
fhemfelves Divina PermjJJione* At coronations, he 
places the crown on the king’s head ; and, where- 
ever the court may be, the king and queen are the 
proper domefiic parifhioners of the archbiffiop of Can- 
terbury. The bifhop of London is accounted his pro- 
vincial dean, the biihop of Winchefter his fub-dean, 
the bifhop of Lincoln his chancellor, and the bifiiop of 
Rochefter his chaplain. This fee hath yielded to the 
church 18 faints ; to the church of Rome, 9 cardinals-;, 
to the civil Hate of England 12 lord chancellors, 4 
lord treafurersj and 1 lord chief jullice ; and 9 chan- 

cellors to the Univerfity of Oxford. To this fee be- Canterus 
longs only one archdeacon, viz. of Canterbury. To QarJjc]e^ 
the cathedral belongs an archbifiiop, a dean,, a chan- t 
cellor, an archdeacon, 12 prebends, 6 preachers, 6 
minor canons, 6 fubftitutes, 12 lay clerks, io chorillers, 
2 mafters, 50 fcholars, and 12 almfmen. 

CaMterbusir-Bell, in botany: The Englifh name of 
a fpecies of Campanula. 

CANTERUS (William), an eminent linguift and 
philologer, was born at Utrecht, in 1542. He Itudied 
at Louvain and Paris; and gave furprifing proofs of 
his progrefs in Greek and Latin literature. He after- 
wards vifited the feveral univerfities of Germany and 
Italy; and died at Louvain, in 1575, aged 33. Pic 
under Hood fix languages, befides that of his native 
country ; and, notwithHandiug his dying fo young, 
wrote feveral philological and critical works, among 
which are, Note, Scholia, Emendationcs, et Explicationes f 
in Euripidem, Sophockm, JEfchylam, Ckeromm, Proper- 
tium, Aufonhm, See. and many tranfiations of Greek 
authors. 

CANTHARIDES. See Cantharis and Melok, 
CANTPIARIS, in zoology, a genus of infedts be- 

longing to the order of infedla coleoptera. The feel-, 
ers of this genus are fetaeeous ; the breaH is margina- 
ted, and fhorter than the head ; the elytra, or wing- 
Cafes, are flexile ; and the fides of the belly are plated 
and papillous. Linnaeus enumerates 27 fpecics of the 
cantharis, moH of them to be found in different parts 
of Europe. The cantharis ufed in making bliitering 
plaffers, is ranked uudtr a different genus, viz. the 
Meloe. 

CANTPII, in anatomy, cavities at the extremities 
of the eye-lids, commonly called the corners of the eye r 
the greater of them, or the greater canthus, is next the 
nofe ; the leffer of them, or the little canthus, lies to- 
wards the temple. 

CANTICLES, a canonical book of the Old Teffa- 
ment, othenvife called the Song of Solomon; by the 
Jews the Song of Songs, Canticum Canticontm. The 
book of Canticles is ufually fuppofed to be an epitha- 
lamium compofed by Solomon, on oecafion of his mar- 
riage with the king of Egypt’s daughter. But thofe- 
who penetrate further into the myffery, find in it the 
marriage of Jefus Chriff with human nature, the church, 
and good men. On this principle the Canticles is held 
to be a continued allegoiy, wherein, under the terms 
of a common wedding, a divine and fpiritual marriage 
is expreffed. This fong contains the adventures of 
feven days and feven nights ; the exaft time allowed 
for the celebration of marriage among the Hebrews. 
The Jews themfelves, apprehending the book liable to 
be underffood in a grofs and carnal manner, prohibited 
the reading of it before the age of 30, and the fame 
ufage anciently obtained in the Chriffian church. A- 
mong the ancients, Theodore Mopfuetanus reje&ed 
the book of Canticles as not divine. Divers rabbins- 
have alfo queffioned its being written by infpiration. 
It is alleged, that the name of God is not once found 
in it. Mr WhiHon lias a difeourfe exprefs to prove 
that the Canticles is not a facred book of the Old 
Teftament. He alleges it indeed to have been writ- 
ten by king Solomon the fon of David ; but afferts, 
that it was compofed at the time when that prince, 
blinded by his concubines, was funk in lull and idola- 

try. 
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afitlma- try. This he chiefly ir.fers from the general chara&er 
rcMiS 0f vanity and diffolutenefs which reigns thro’ the Can- 

II tides ; m which there is not, according to Whillon, mnum. thought that leads the mind towards religion, but 

all is worldly and carnal, to fay no worfe. For the 
myftic fenfe, he alTerts it to be without foundation ; 
and that the book is not cited as canonical by any 
writer before the dellru&ion of Jerufalem. Mr Whif- 
ton will have it to have been taken into the canon be- 
tween the years 77 and 128, when allegories came in- 
to vogue, andjihe rabbins began to corrupt the text of 
Scripture. Grotius, Nierembergius, the Dutch di- 
vines who criticifed F. Simon, Menetrier, Balnage, and 
feme others, feem alfo to take the Canticles for a pro- 
fane compofttion, on a footing with the love-pieces of 
Catullus or Ovid. But this opinion is refuted by Mi- 
chaeliSy Majas, Witiius, Nat. Alexander, Oiitrein, 
Francius, and others. Mr Whiiton’s arguments have 
been particularly confidered by Itchener, and alio by 
Dr Gill. R. Akiba finds the book of Canticles more 
divine than the rdf : the whole world, according to 
this rabbin, is not worth that day when the Canticles 
was given to Ifrael; for, whereas all the hagiographers 
are holy, the Canticles is the holy of holies. 

C A NT IM A RONS, or Catimarons, a kind of 
floats or rafts, ufed by the inhabitants of the coaff of 
Coromandel to go a filhing in, and to trade along the 
coaft. They are made of three or four fmall canoes, 
or trunks of trees dug hollow, and tied together with 
cacao ropes, with a triangular fail in the middle, made 
of matts. The perfons who manage them are aim off 
half in the water, there being only a place in the mid- 
dle a little raifed to hold their merchandize ; which 
tdt particular is only to be underffood of the trading 
cantimarons, and not of thofe who go fifhing. 

CANTIN (Cape), a promontory of the ccaft of 
Morocco in Africa, fituated in W. Long. 10. 2. N. 
Lat. 33. 9. 

CANTING, a fea-phrafe, denotes the a£l of turn- 
ing any thing about. 

Canting Language or dinU&, is a myftenous fort 
©f jargon ufed by gypfies, thieves, and llrolling beg- 
gers, to exprefs their fentiments to each other, without 
being underftood by the reft of mankind. This dia- 
letl is not founded on any rules : yet, even out of that 
irregularity many words feem to retain fomething of 
fcholarfhip ; as togeman a gown, from toga in the La- 
fin ; pannam, bread, from panis ; cafan, chcefe, from 
eafeus, &c. It is obfervable, that, even unknown to 
ourfelves, we have adopted feme of their terms into our 
vulgar language ; as bite and Lilk, to cheat ; bounce, to 
vapour; boTvJe, ftrong drink; JUch, to fteal; Jiog, to 
whip ; rig, game or ridicule ; roaJI, to rally ; rhino, 
money. From the fame fource proceed the wordsJham, 
banter, bubble, bully,/harper, cutting, Jhufjling, palming. See. 
An anonymous author has given a canting dictionary, 
comprehending all the terms ufeci bv tne feveral tribes 
©f gypfies, beggars, fhophlters, highwaymen, foot- 
pads, and other clans of cheats and villains, with a 
eolledtion ©f fbngs in the canting dialedt; London, 
1725, 8vo. 

CANTRIM, (anc. geog.) a promontory of Bri- 
tain, literally denoting a head land ; giving name to 
a terrrftory called Cantium, now Rent; and to a peo- 
ple called Cantii, {Csefar), commended for their great 
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humanity and politenefs. The promontory now the 
North Foreland. It is fuppofed that this was the tirit , AV. 
diftrift in Britain which received a colony from the 
continent; and that it had frequently changed its ma- 
ilers, by new colonies coming over from time to time, 
and driving the inhabitants further north. In the midft 
of all thefe revolutions it ftill retained its ancient name 
(which was fo agreeable to its fhape and fituation), 
and gave the fame name to all the fucceflive tribes 
by which it was inhabited. Thofe who poffeffed it at 
the time of the firft Roman invafion were evidently of 
Belgic origin, and had come over fo lately, that they 
differed in nothing from their countrymen on the con- 
tinent. “ The inhabitants of Kent (fays Csefar) are 
the moll civilized of all the Britons, and differ but 
very little in their manners from the Gauls.” This 
great refemblance between the people of Kent and 
their neighbours on the continent, might be partly 
owing to the fituation of their country, which be- 
ing neareft to the continent, was moil frequented 
by llrangers from thence.. It was this fituation al- 
fo which expofed them to the firft affaults of the Ro- 
mans. For Coefar, in both his expeditions into this 
ifiand, landed in Kent; and therefore we may con- 
clude, that the Cantii had a great lhare in the vigo- 
rous oppofition that was made to his landing, and in. 
the feveral battles and Ikirmifhes which were fought 
againft him after his landing ; particularly, they made 
a very bold, but uufuccefsful attempt,, upon his naval 
camp. The Cantii did not make the fame vigorous 
refiltance to the Romans on their next invafion in the 
reign of Claudius. For Aldus Plautius, the Roman ge- 
neral in that expedition, traverfed their country without- 
feeing an enemy; and as they now fubmitjed to the 
power of Rome without a ftruggle, fo they continued 
in a ftate of quiet fubmiffion to it to the very laft. The 
fituation of Cantium occaiioned its being much fre- 
quented by the Romans, who generally took their way- 
through it in their marches to and from the continent. 
Few places in Britain are more frequently mentioned 
by the Roman writers than Rutupium and Portus 
Rutupenfis, moft probably Richborough and Stonar. 
Rutupium was the fame in thofe times that Dover is 
in ours ; the ufual place of embarking for, and land- 
ing from, the continent. Before the final departure of 
the Romans out of Britain, Portus Dubris, new Do- 
ver, had become a confiderable place, and a well-fre- 
quented harbour, wdiere the third iter of Antoninus 
ends, and from whence they often embarked for Gaul. 

' Portus Lemanus, fuppofed to be Lime near Weft 
Hythe, was alfo a noted fea-port in thefe times, and 
the termination of the fourth iter of Antoninus. Du- 
robrivae and Durovernum, now' Rochefter and Canter- 
burv, were both Roman towns and ftations, and are 
often mentioned in *the itinerary and other books. 
Befides thefe, there were feveral other Roman ftations, 
towns, and ports in Cantium, which need not be par- 
ticularly enumerated here. Cantium, in the moft per- 
fect ftate of the Roman government, made a part of 
the province which was called Flavia Ctefarienfis. 

CANTO denotes a part or diviliou of a poem, an- 
fwering to what is otherwife called a book. The word 
is Italian, where it properly fignifies Jong. Taffo, Ari- 
ofto, and feveral other Italians, have divided their longer 
or heroic poems into cantos. In imitation of them,. 

Scarrom 
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'Cantor. Searron lias alfo divided his Gigantomachia, and Boi- 
"-“'■v- lean his JLutrin, into chants or fongs. The like ulage 

has been adopted by fome Englifh writers, as Butler, 
who divides his Hudibras, and Dr Garth his DHpen- 
fery, into cantos. A late tranflator of part of Virgil’s 
JEneid has even fubdivided a book of \ irgil into feve- 
ral cantos. 

Canto, in the Italian mufic, fignifies a fong : hence 
' con to fmpllce is where all the notes or figures are equal, 
and called alfo canio fertno ; canto jignrato, that where 
the figures are unequal, and exprefs different motions. 

Canto alio fignifies the treble part of a fong: hence 
canto concertante, the treble of the little chorus ; canto 
ripieno, the treble of the grand chorus, or that which 
lings only now and then in particular places. Canto 
fignifies the firft treble, unlefs fome other word be ad- 
ded to it, asJecondo ; in which cafe it denotes the fe- 
cond treble. 

CANTON, in geography, denotes a fmall diftriet 
or country conftituting a dhlindt government: fuch 
are the cantons of Switzerland. 

Canton, Quang-tong, or Koanton, one of the fouth- 
ern provinces of China; bounded on the north-eaft by 
Fokien, on the north by Kiang-fi, on the welt by 
Quang-fi and the kingdom of Tonking, and ever)' 
where elfe by the fea. The country is diverfified with 
hills and plains, and the foil in general fo fertile that it 
produces two crops annually. Befides many of the 
fruits of Europe, and thole common in other parts 
of the Indies, the province of Canton produces lome 
peculiar to itfelf. Abundance of valuable aromatic 
woods are alfo to be met with in this province, as well 
as eagle-wood, ebony, &c.; and in the mineral king- 
dom the province furnifhes gold, precious Hones, tin, 
quickfilver, and copper. Silk and fugar are alfo cul- 
tivated here, and pearls are fifiied up on the coalts ; fo 
that every thing which can contribute to the pleafure or 
convenience of life is to be met with in Canton. “ One 
begins (fays F. Premare) to have an idea of China, on 
entering the river Canton. Both fides of it prefent 
large fields of rice which refemble green meadows, and 
extend beyond the reach of fight. They are inter- 
fered by an infinite number of fmall canals, in fuch a 
manner that the barks which pafs and repafs in them 
feem at a diftance, while the water which carries them 
is concealed, to glide along the grafs. Farther inland 
the country appears covered with trees and cultivated 
along the valleys ; and the whole feene is interfperfed 
with villages, rural feats, and fuch a variety of de- 
lightful profpefts, that one is never tired of viewing 
them, and regrets to be obliged to pafs them fo 
qvicklv. 

All the coafts of this province abound with fifh, and 
furnifn vafl numbers of crabs, oyilers, and tortoifes of 
an immenfe fize. The inhabitants keep a prodigious 
number of tame ducks, which they hatch in ovens or 
dunghills, though it does not appear that they bor- 
rowed this cuftom from the Egyptians. The docility 
cf thefe creatures exceeds what we fhould be apt at 
firft to imagine. The inhabitants load a number of 
fmall barks wfith them, and cany them in flocks to 
feed on the fea-ftiore, where they find fhrimps and 
ether animals proper for their nourifhment. But 
though the ducks from the different barks are thus 
•unavoidably mixed together in the day-time, they are 
eufily -cclieded by only beating on a bafon, on which 
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they immediately collect; themfelves into different flocks, Canto, 
and each returns to its proper bark. Canton., ^ 

In this province the Chinefe have alfo a method of ^ 
preferving not only the flefh of their ducks in fuch a 
manner that it lofes nothing of its original flavour, 
but their eggs alfo. The latter operation is performed 
by covering the eggs with a coat of clay mixed with 
fait. When mixed in this manner, it feems that the 
fait has the property of penetrating through the pore# , 
of the fhell, and thus impregnating the fubftance in the 
egg, which it could not do byr Ample folution of water. 

Canton, though it fuffered much in the Chinefe 
wars, is at prefent one of the moft flourifiiing provinces 
of the empire; and being at a great diftance from 
court, its government is one of the moft important. 
A great number of fortreffes, many' of which arc cities 
provided with numerous garrifons, have been built 
along the coafts for the fupprellion of pirates and 
robbers; for which purpofe alfo a certain number of 
troops are kept properly polled in different parts of 
the province. It is divided into ten diilritls, -which 
contain as many cities of the firft clafs, and 84 of the 
fecond and third. The air in general is warm but 
healthy, and the people are very indullrious. They 
poffefs in an eminent degree the talent of imitation, fo 
that if they' are only fnown any European work they 
can execute others like it with furprifing exa&nefs. The 
moil remarkable cities in the province beiides Canton 
the capital are, 1. Chao-tcheou-fou, chiefly noted for a 
monaftery of the bonzes in its neighbourhood, to which 
the adjacent country belongs, and the origin of which 
is traced back for 8 or 900 years. It has under its 
jurifdi&ion fix cities of the third clafs.; near one of 
thefe growrs a reed of which leveral inftruments are 
made, which cannot be diilinguilhed from real ebony'. 
The air of Chao-tcheou-fou, however, is unhealthy; 
and great numbers of the inhabitants are carried off 
annually by contagious diftempera, which prevail from 
the middle of O&ober to the beginning of December. 
2. Kao-tcheou-fou, iituated in a delighful and plentiful 
Country. In the neighbourhood is found a Angular 
kind of Hone much refembling marble, on which are 
natural reprefentations of rivers, mountains, landfcapes, 
and trees. Thefe Hones are cut into llabs, and made 
into tables, &c. Crabs are alfo caught on the coafts 
here, which very much refemble thole of Europe; but, 
fays M. Grofier, they have this Angularity', that when 
taken out of the water, they' become petrified without 
lofing any thing of their natural figure. 3. Kiun- 
tcheou-fou, the capital of the illand of Hai-nan. See 
ELai-nan. 

Canton, a large, populous, and wealthy city of 
China, capital of the province of that name, Hands on 
the banks of the river Taa, or great river, which, near 
the city, is wide and fpacious. The wall of the city 
is pretty high, and about fix or leven miles in circum- 
ference, though not more than one-third of the ground 
■is occupied by buildings, the other parts being appro- 
priated to pleafure grounds or to filh ponds. The 
country is extremely pleafant, and towards the eaft 
hilly, io as to command a beautiful ptofpedl of the city 
and fuburbs, the compafs of which, together, is about 
ten miles. 

The buildings of Canton are in general low, confifting 
of one llory and a ground flour, which is covered with 
earth or red tiles in order to keep it cool; but the houfes 
6 of 
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of the mod readable merchants and mandarins are wherries on the Thames. On this river live many Canton 
comparatively lofty and well built. In different parts thoufand fouls who never were permitted to come on 
of the cky and fuburbs are jofs houfes or temples, in (bore ; whofe only habitation is their boat; in which 
which are placed the images worfhipped by the Chi- they eat, drink, deep, carry on many occupations, 
nefe ; before whom are placed, at particular feafons, a keep ducks, &c. and occalionally a hog. 
vaft variety of fweetmeats, oranges, great plenty of The manufactures of Canton are principally carried 
food ready dreffed, and alfo incenfe, which is kept per- on in the fuburbs ; though it has been frequently fup- 
petually burning. poled that they were confined to the city ; and this, by 

The tlreets of Canton are long and narrow, paved fome wi iters, has been given as a realon why Euro- 
with flint Hones, adorned at intervals with triumphal peans are not permitted to enter within the gates, 
arches, which have a pleating effed, and much crowded But this is a miftake; and perhaps the true reafon for this 
with people. On both fid.es are drops as in London, very Angular reilraint is, that the houfes in which they 
appropriated to the fale of different commodities; and keep their women are chiefly within the city, 
a kind of awning is extended from houfe tohoufe, which At Wampoa, a large commodious place for anchor* 
prevents the fun’s rays from incommoding either inha- <md which is about 12 or iq. miles from Canton, 
bitants or paffengers. At the end of every ftreet is a the European veffels lie and unload their cargoes, 
barrier, which, with the gates of the city, are fliut in which are tranfmitted by lighters to the fadoiies; 
the evening. In China Street, which is pretty long and by the fame conveyance receive their refpe&ive 
and conftderably wider than the reft, refide merchants; freights. Between this place and the city are three 
whofe trade, fo far as retpeds China, lackered ware, floppo, or cuftom-houfes, at which the boats pafling 
fans, &c. is wholly confined to Europeans. Mod of and repaffmg are obliged to flop, and undergo with its 
them fpeak the foreign languages tolerably well, or at paffengers an examination, in order to prevent fmug- 
leaff fufficiently intelligible to tranfad bufmefs. Be- ling. The lighters juft mentioned, and alfo the cap- 
fides thefe merchants, there is a company of twelve or tain’s pinnace, are, however, excepted; the former 
thirteen, called the Cohong; who have an exclufive having proper officers on board for the pm pole, 
right by appointment from authority to purchafe the and the latter being narrowly watched and examined 
cargoes from the different flrips, and alio to fupply at the landing. 
them with teas, raw filks, &c. in return. The efta- The weather at Canton is, in fummer, extremely 
blilhment of the Cohong, though injurious to private hot; and in the months of December, January, and 
trade, is admirably well adapted for the fecurity of the February, cold: the country is neverthelefs pleafant 
different companies with which they traffic ; becauie and healthful, abounding with all the neceffaries and 
each individual becomes a guarantee for the whole; delicacies of life, which may be procured on terms much 
fo that if one fail, the others confider themfelves as re- cheaper than in Europe. The number of inhabitants- 
fponlible. has been eftimated at one million ; but later calcula- 
^ In Canton there are no carriages ; all burdens are tions have made the number confiderably lefs. N. Lat. 

carried by porters acrofs their {boulders on bamboos; 23' 30, Long. ii3- zo* 
as are alfo the principal people in fedan chairs, and the Canton (John), an ingenious natural philofopher, 
ladies alwavs. The ftreets of Canton may be traverfed was born at Stroud, in Gloueefterfhire, in 1718 ; and 
from morning till evening without feeing a woman, was placed, when young, under the care of a Mr Da- 
thofe excepted who are Tartars, and even thefe but ve- vis, of the fame place, a very able mathematician, with 
ry feldom. whom, before he had attained the age of nine years, he 

* On the wharf of the river, which is commodious and had gone through both vulgar and decimal arithmetic, 
pleafant, Hand the fa&ories of the different European He then proceeded to the mathematics, and particularly 
nations, vk. the Dutch, French, Swedes, Danes, Eng- to algebra and aftronomy, wherein he had made a con- 
lilh, &c. In thofe refide the fupercargoes belonging fiderable progrefs, when his father took him from 
to their relpeftive companies, who aie appointed to fchopl, and put him to learn his own bulinefs, which 
difpofe of the cargoes brought to market; to fupply was that of a broad cloth weaver. I Lis- circiuiiftancc 
the ftiips with others for Europe in return ; and, du- was not able to damp his zeal for the acquifition of 
ring their abfence, to contraff with the merchants for knowledge. All his leifure time was devoted to the 
fuch articles as may be judged neceffary for the next afliduous cultivation of ru-ionomrcal icrence ; and, by 
fleet. Between the refidents of the factories the moft the help of the Caroline tables, annexed to “ Wing’s 
peifeft cordiality fubfitls; in each a common and Aftronomy,” he computed eclipfes of the moou and 
fplendid table is kept at the company’s expence, and other phenomena. His acquaintance with that fcience 
vifits are reciprocallv exchanged ; fo that nothing is he applied likewife to the conftiufifing ot icveral Kinds 
wanting to make refidence at Canton agreeable to an of dials. But the ftudies of our young philofopher 
European, but the pleafure naturally refuiting from the being frequently purfued to very late hours, his father, 
fociety of women. fearing that they would injure his health, forbad him 

The fide of the river next the city is covered with the ufe of a candle in his chamber any longer than for 
boats, which form a kind of town or ftreets, in which the purpofe of going to bed, and would himfelf often 
live the poorer fort of the Chinefe, or rather the de- fee that his injundtion was obeyed. The fon’s thirft 
feendants of the Tartars. Some of the men come on of knowledge was, however, fp great, that it made him 
ihore in the morning to their refpe&ive employments, attempt to evade the prohibition, and to find means of 
and in thofe fampans or boats which are not ftation- fecreting his light till the family had retired to reft, 
aiy, the women and alfo the men carry paffengers when he rofe to profecute undlfturbed his favourite 
fiom place to place in the fame manner as is done by purfuits. It was during this prohibition, and at thefe 

• ' hours. 
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Canton, hours, that he computed, and cut upon fione, with no 
—"V'-—'' better an inftrument than a common knife, the lines ot 

a large upright fun-dial, on which, befides the hour of 
the day, was fhown the rifing of tlie fun, his place in 
the ecliptic, and fume other particulars. When this 
was finilhed, and made known to his father, he permit- 
ted it to be placed again!! the front of his houfe, where 
it excited the admiration of feveral gentlemen in the 
neighbourhood, and introduced young Mr Canton to 
their acquaintance, which was folio wed by the ofter of the 
ufe of their libraries. In the library of one ofthefe gen- 
tlemen, he found “ Martin’s Pliilofophical Grammar,” 
which was the firit book that gave him a take for na- 
tural philofophy. In the pofleffion o! another gentle- 
man, a few miles from Stroud, he find faw a pair of 
globes; an object that afforded him uncommon plea- 
fure, from the great eafe with which he could lolvc 
thofe problems he had hitherto been accuftomed to 
compute. The dial was beautified a few' years ago at 
the expence of the gentlemen at Stroud, feveral of 
whom had been his fchoal-fellows, and w'ho continued 
Hill to regard it as a very diftinguifhed performance. 
Among other perfons w'ith whom he became acquaint- 
ed in early life, was the late reverend and ingenious Dr 
Henry Miles of Tooting, a learned and refpeftable 
member of the Royal Society, and of approved emi- 
nence in natural knowledge. This gentleman, per- 
ceiving that Mr Canton pofleffed abilities too promi- 
fing to be confined within the narrow limits of a coun- 
try town, prevailed on his father to permit him to 
come to London. Accordingly he arrived at the me- 
tropolis March 4, 1737, and refided with Dr Miles at 
Tooting till the 6th of May following ; when he ar- 
ticled himfelf, for the term of five years, as a clerk to 
Mr Samuel Watkins, mailer of the academy in Spital- 
Xquare. In this fituation, his ingenuity, diligence, 
and good conduft, were fo well difplayed, that on the 
expiration of his clerkihip in May 1742, he was taken 
into partneriliip with Mr Watkins for three years; 
which gentleman he afterwards fucceeded in Spital- 
fquare, and there continued during his whole life. In 
1744, he married Penelope, theeldeil daughter of Mr 
Thomas Colbrooke, and niece to James Colbrooke, 
Efq; banker in London. 

Towards the end of 1747, electricity, which feems 
early to have engaged Mr Canton’s notice, received a 
very capital improvement by the difeovery of the fa- 
mous Leyden Phial. This event turned the thoughts 
of moil of the philofophers of Europe to that branch 
of natural philofophy ; and our author, who was one 
of the firft to repeat and to purfue the experiment, 
found his affiduity and attention rewarded by many 
capital difeoveries. Towards the end of 1749, he was 
concerned with his friend, the late Mr Benjamin Ro- 
bins, in making experiments in order to determine to 
W'hat height rockets may be made to afeend, and at 
what diltance their light may be feen. In 1750 was 
read at the Royal Society, Mr Canton’s “ Method of 
making artificial magnets, without the ufe of, and yet 
far fuperior to, any natural ones.” This paper procu- 
red him the honour of being eletled a member of the 
Society, and the prefent of their gold medal. The 
fame year he w'as complimented with the degree of 
M. A. by the univerfity of Aberdeen ; and, in 1751, 
was chofen one of the council of the Royal Society. 
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In 1752, our pliilofopher was fo fortunate as to be Carror,, 

the firit perfon in England, who, by attracting the —v—■ 
eledtric fire from the clouds during a thunder-itorm, 
verified Dr Franklin’s hypothefis of the fimilarity of 
lightning and electricity. Next year, his paper in- 
titled, “ EleClrical Experiments, with an attempt to 
account for their feveral Phenomena,” was read at the 
Royal Society. In the fame paper Mr Canton men- 
tioned bis having difeovered, by a great number of ex- 
periments, that forne clouds were in a pofitive, and 
fome in a negative, ffate of eleCtricity. Dr Franklin, 
much about the fame time, made the like difeovery in 
America. This circumftance, together with our au- 
thor’s conftant defence of the doctor’s hypothefis, in- 
duced that excellent philofopher, immediately on his 
arrival in England, to pay Mr Canton a vilit, and gave 
rife to a friendfhip which ever after continued without 
interruption or dimunition. In the “ Lady’s Diary 
for 1756,” our author anfv/ered the prize quellion that 
had been propofed in the preceding year. The que- 
ftion was, “ How can what we call the (hooting of 
liars be bed accounted for; what is the fubftance of 
this phaenomenon; and in what Hate of the atmofphere 
doth it moil frequently (how itfelf ?” The folution* 
though anonymous, wras fo fatisfaftory ter his friend, 
Mr Thomas Simpfon, who then conducted that w'ork, 
that he feut Mr Canton the prize, accompanied with a 
note, in which he fitid, he was fure that he was not mif- 
taken in the author of it, as no one befides, that he 
knew' of, could have anfwered the queltion. Our phi- 
lofopher’s next communication to the public, w'as a 
letter in the “ Gentleman’s Magazine for September 
1:759,” on the eleCtrical properties of the tourmalin, 
in wliich the laws of that wonderful Hone are laid dow n 
in a very concife and elegant manner. On December 
13th, in the fame year, w'as read at the Royal Society, 
“ An attempt to account for the regular diurnal va- 
riation of the Horizontal Magnetic Needle ; and alfo 
for its irregular variation at the time of an Aurora 
Borealis.” A complete year’s obfervations of the di- 
urnal variations of the needle are annexed to the pa- 
per. On Nov. 5. 1761, our author communicated 
to the Royal Society an account of the Traniit of Ve- 
nus, June 6. 1761, obferved in Spital-fquare. Mr Can- 
ton’s next communication to the Society, was a letter 
addrefled to Dr Benjamin Franklin, and read Feb. 4. 
1762, containing fome remarks on Mr Delaval’s elec- 
trical experiments. On Dec. 16. in the fame year, 
another curious addition wras made by him to philofo- 
phical knowledge, in a paper, intituled, “ Experiments 
to prove that water is not incomprefiible.” Thefe ex- 
periments are a complete refutation of the famous 
Florentine experiment, w'hich fo many philofophers 
have mentioned as a proof of the incompreffibility of 
w'ater. On St Andrew’s day 1763, our author w'as 
the third time eleCted one of the council of the Royal 
Society ; and on Nov. 8. in the following year, w'ere 
read, before that learned body, his farther “ Experi- 
ments and obfervations on the compreflibility of wri- 
ter, and fome other fluids.” The eltabliffunent of this 
faCt, in oppoiltion to the received opinion, formed on 
the haity decifion of the Florentine academy, was 
thought to be deferving of the Society’s gold medal. 
It was accordingly moved for in the council of 1764 ; 
and after feveral invidious delays, which terminated 
c much 
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Canton much to die honour of Mr Canton, it was prefented 
to him Nov. 30. 1765'. 

The next communication of our ingenious author to 
the Royal Society, which we fhall take notice of in 
this place, was on Dec. 22. 1768, being *4 An eafy 
method of making a Phofphorus that will imbibe and 
emit light like the Bolognian ftone ; with experiments 
and obfervations.” When he firft Ihowed to Dr Frank- 
lin the inllantaneous light acquired by fome of this 
phofphorus from the near difcharge of an ele&rilied 
bottle, the doctor immediately exclaimed, “ And God 
faid, let there be light, and there was light.” The 
dean and chapter of St Paul’s having, in a letter to the 
prefident, dated March 6. 1769, requeued the opinion 
of the Royal Society relative to the belt and moll ef- 
fectual method of fixing electrical conductors to pre- 
ferve that cathedral from damage by lightning, Mr 
Canton' was one of the committee appointed to take 
the letter into confideration, and to report their opi- 
nion upon it. The gentlemen joined with him in this 
bufinefs were, Dr Watlon, Dr Franklin, Mi Delaval, 
and Mr Wilfon. Their report was made on the 8th 
of June following ; and the mode recommended by 
them has been carried into execution. The lall paper 
of our author’s, which was read before the Royal So- 
ciety, was on Dec. 21. 1769; and contained “ Expe- 
riments to prove that the Luminoufnefsof the Sea arifes 
from the putrefadion of its animal fubftances.” In 
the account now given of his communications to the 
public, we have chiefly confined ourfelves to fuch as 
were the moft important, and which threw new and 
diftinguilhed light on various objeCts in the philofophi- 
cal world. Befides thefe, he wrote a number of pa- 
pers, both in earlier and in later life, which appeared 
in feveral different publications, and particularly in the 
Gentleman’s Magazine. 

The clofe and fedentary life of Mr Canton, arifing 
from an unremitted attention to the duties of his pro- 
ielfion, and to the profecution of his philofophical en- 
quiries and experiments, probably contributed to fhort- 
en his days. The diforder into which he fell, and 
which carried him off, was a dropfy. His death hap- 
pened on March 22. I772> 54^ year h's age* 

CANTONING, in the military art, is the allotting 
diftind and feparate quarters to each regiment ; the 
town where they are quartered being divided into as 
many cantons as there are regiments. 

CANTRED, or Cantref, fignifies an hundred vil- 
lages. It is a Britifh word, compounded of the adjedive 
cant, i. e. hundred; and tref, a town or village. In 
Wales fome of the counties are divided into cantreds, 
as in England into hundreds. 

CANTYRE, (from Cantierre, fignifying a “ head- 
land); the fouthern divifion of the fhire of Argyle in 
Scotland. It is a peninfula, ftretching 37 miles from 
north to fouth, and feven miles in breadth. It is moft- 
ly plain, arable, and populous ; inhabited promifcuoufly 
by Highlanders and Lowlanders , the latter being in- 
vited to fettle in this place by the Argyle family, that 
the lands might be the better cultivated. It gives the 
title of marquis to the duke, and is by Lochfyn divi- 
ded from Argyle Proper. This loch is an inlet from 
the fea, about 60 miles in length and four in breadth, 
affording heretofore an excellent herring-filhery. There 
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are many paltry villages in this country, but no town 
of any confequence except Campbeltown. 

Cantyre was granted to the houfe of Argyle after a 
fuppreflion of a rebellion of the Macdonalds of the 
Ifles (and it is fuppofed of this peninfula) in the be- 
ginning of the laff century, and the grant was after- 
wards ratified by parliament. The ancient inhabitants 
were the Mac-donalds, Mac-eachrans, Mac-kays, and 
Mac-maths. 

Mull of Cantyre, the fouth cape or promontory of 
the peninfula. There is here a light-houfe 235 feet a- 
bove the fea at high water, fituated on the rocks called 
the Merchants, Lat. 55. 22. Long. 5. 42. weft of Lon- 
don. The found of Ifla from the light-houfe bearing, 
by the compafs, N. by E. diftant 2 7 miles ; the fouth 
end of Ilia N. N. W. diftant 25 miles ; the north end 
of Rathlin ifland, N. W. by W. one half W.; the 
Maiden Rocks, S. by W. one half W. diftant 14 miles; 
Copland light, S. by W. one half W. diftant 31 
miles. The lanthorn is feen from N. N. E. l-4th E. 
from S. by W. l-4th W. and intermediate points of 
the compafs N. of thefe two points. 

CANTZ, a town of Silefia in Germany. E. Long. 
16. 36. N. Lat. 51.6. 

CANVAS, in commerce, a very clear unbleached 
cloth of hemp, or flax, wove regularly in little fquares. 
It is ufed for working tapeftry with the needle, by 
paffing the threads of gold, filver, filk, or wool, through 
the intervals or fquares. 

Canvas is alfo a coarfe cloth of hemp, unbleached, 
fomewhat clear, which ferves to cover womens Hays,' 
alfo to ftiffen mens clothes, and to make fome other of 
their wearing apparel, &c. 

Canvas is alfo ufed among the French for the mo- 
del or lirft words whereon an air or piece of mufic is 
compofed, and given to a poet to regulate and finifli. 
The canvas of a fong contains certain notes of the 
compofer, which (how the poet the meafure of theverfrs 
he is to make. Thus Du Lot fays, he has canvas for 
ten fonnets againft the mufes. 

Canvas is alfo the name of a cloth made of hemp, 
and ufed for (hip-fails. 

Canvas, among painters, is the cloth on which they 
ufually draw their pictures ; the canvas being fmoothed 
over with a flick-ftone, then fized, and afterwards 
whited over, makes what the painters call tiitlr primed 
cloth, on which they draw their firft (ketches with coal 
or chalk, and afterwards finifh with colours. 

CANUSIUM (anc. geog.), a town of Apulia, on 
the right or fouth fide of the Aufidus, to the weft of 
Cannae; whither the Romans fled after the defeat fuf- 
tained there. It was famous for its red (hining wool; 
whence thofe who wore clothes made of it were called 
Canufmati. Now called Canosa; which fee. 

CANUTE, the firft Danifh king of England after 
Ironfide. He married Emma widow of king Ethelred; 
and put to death feveral perfons of quality who flood 
in his way to the crown. Having thus fettled his power 
in England, he made a voyage to his other kingdom of 
Denmark, in order to refill the attacks of the king of 
Sweden; and he carried along with him a great body 
of the Englifh under the command of the earl of God- 
win. This nobleman had here an opportunity of per- 
forming a fervice by which he both reconciled the 

R king’s 

Canty re 
I! 

Canute. 



CAN 
Cant.te. king’s mind to the Englifh nation, and, gaining to 

liimfelf the friendfhip of his fovereign, laid the founda- 
tion of that immenfe fortune which he acquired to his 
family. He was Rationed next the Swedifh camp; and, 
obferving a favourable opportunity which he was ob- 
liged fuddenly to feize, he attacked the enemy in the 
night, drove them fuddenly from their trenches, threw 
them into diforder, purfued his advantage, and obtained 
a decilive viftory over them. Next morning, Canute, 
feeing the Englifh camp entirely abandoned, imagined 
that thefe difaffedted troops had deferted to the enemy; 
and he was agreeably furprifed to find that they were 
at that time engaged in purfuit of the difeomfited 
Swedes. He was fo pleafed with this fuccefs, and the 
manner of obtaining it, that he bellowed his daughter 
in marriage upon Godwin, and treated him ever after 
with the moll entire confidence and regard. 

In another voyage which he afterwards made to 
Denmark, Canute attacked Norway, and expelled 
the juft but unwarlike Olaus from his kingdom, of 
which he kept poftefiion till the death of that prince. 
He had now by his conquefts and valour attained the 
utmoft height of his ambition; and having leifure from 
wars and intrigues, he felt the unfatisfadlory nature of 
all human enjoyments ; and, equally weary of the glory 
and turmoils of this life, he began to call his view to- 
wards that future exiftence which is fo natural for 
the human mind, whether fatiated by profperity or 
difgufted with adverfity, to make the object of its at- 
tention Unfortunately the fpirit which prevailed in 
that age gave a wrong direftion to his devotion; and, 
inftead of making atonement to thofe whom he had 
formerly injured by his a£ls of violence, he entirely 
employed himfelf in thofe exercifes of piety which 
the monks reprefented as moft meritorious. He built 
churches; he endowed monafteries; he enriched eccle- 
Jiaftics; and he beftowed revenues for the fupport of 
chantries at Aflington and other places, where he ap- 
pointed prayers to be faid for the fouls of thofe who 
had there fallen in battle againft him. He even under- 
took a pilgrimage to Rome, where he fojourned a con- 
fiderable time; and, befides obtaining from the Pope 
fome privileges for the Engliih fchool eretled there, he 
engaged all the princes through whofe dominions he was 
obliged to pafs, to defift from thofe heavy impofitions 
and tolls which they were accuftomed to exaft from the 
Englifh pilgrims. By this fpirit of devotion, no lefs 
than by his equitable and politic adminiftration, he 
gained in a good meafure the affedbions of his fubjedls. 

Canute, who was the greateft and moft powerful 
prince of his time, fovereign of Denmark and Norway 
as well as of England, could not fail to meet with 
adulation from his courtiers ; a tribute which is libe- 
rally paid even to the meanefl and weakeft of princes. 
Some of his flatterers breaking out one day in admi- 
ration of his grandeur, exclaimed, that every thing 
was poflible for him : upon which the monarch, it is 
faid, ordered a chair to be fet on the fea-fhore while 
the tide was making; and, as the waters approached, 
he commanded them to retire, and to obey the voice 
of him who was lord of the ocean. He feigned to fit 
fome time in expedlation of their fubmiffion ; but when 
the fea ftill advanced towards him, and began to wafh 
him with its billows, he turned to his courtiers, and 
remarked to them, That every creature in the univerfe 
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was feeble and impotent, and that power refided with Carzone 
one Being alone, in whofe hands were all the elements cJjut 
of nature, who could fay to the ocean, “ Thus far chouc* 
fhalt thou go, and no farther,” and who could level  
with his nod the moft towering piles of human pride 
and ambition. From that time, it is faid, he never 
would wear a crown. He died in the 20th year of his 
reign; and was interred at Winchefter, in the old mo- 
nailery. 

CANZONE, in mufic, fignifies, in general, a fong, 
where fome little fugues are introduced: but it is 
fometimes ufed for a fort of Italian poem, ufually 
pretty long, to which mufic may be compofed in the 
Ilyle of a cantata. If this term be added to a piece of 
inflrumental mufic, it fignifies much the fame as can- 
tata : if placed in any part of a fonata, it implies the 
fame meaning as allegro, and onlyr denotes that the part 
to which it is prefixed is to be played or fung in abrilk 
and lively manner. 

CANZONETTA, a diminutive of canzone, deno- 
ting a little Ihort fong. The canzonette neapolitane 
has twfo llraxns, each whereof is fung twice over, as 
the vaudevilles of the French : The canzonette ficiliane 
is a fpecies of jigg, the meafure whereof is ufually 
twelve eighths, and lix eighths, and fometimes both, as 
rondeaus. 

CAORLO, a fmall ifland in the gulf of Venice, on 
the coaft of Friuli, 20 miles fouth-well of Aquileia, 
fubjedl to Venice. It has a town of the fame name, 
with a biftiop’s fee. 

CAOUTCEIOUC, Elastic Resin, or India Rub- 
ber, a fubftance produced from the fyringe-tree of 
Cayenne and other parts of South America, and pof- 
fefl’ed of the moll fingular properties. No fubftance is 
yet known which is fo pliable, and at the fame time fa 
elaftic; and it is farther a matter of curiofity, as being 
capable of refilling the adlion of very powerful men- 
llrua. From the account of M. de la Condamine, w^e 
learn, that this fubftance oozes out, under the form of 
a vegetable milk, from incilions made in the tree ; 
and that it is gathered chiefly in time of rain, becaufe, 
though it may be colledted at all times, it flows then 
moft abundantly. The means employed to mfpiffate 
and indurate it, M. de la Borde fays, are kept a pro- 
found fecret. M. Bomare, and others, affirm, that it 
thickens and hardens gradually by being expofed to 
the air ; and as foon as it acquires a folid confiftence, 
it manifefts a very extraordinary degree of flexibility 
and elafticity. Accordingly the Indians make boots . 
of it, which water cannot penetrate, and which, 
when fmoaked, have the appearance of real leather. 
Bottles are alfo made of it, to the necks of which 
are faftened hollow reeds, fo that the liquor con- 
tained in them may be fquirted through the reeds 
or pipes by prelfure. One of thefe filled with wa- 
ter is always prefented to each of the guefts at their 
entertainments, who never fail to make ufe of it be- 
fore eating. This whimfical cuftom led the Portu- 
guefe in that country to call the tree that produces 
this refin pao dt xirringa, and hence the name offeringai 
is given both to the tree and to itsrefinousprodinftion. 
Flambeaux, an inch and a half in diameter, and two 
feet long, are likewife made of this refin, which give 
a beautiful light, have no bad fmell, and burn twelve 
hours. A kind of cloth is alfo prepared from it, which 
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Cao\it- tlie inhabitants of Quito apply to the fame purpofes as 
thouc. our oil-cloth and fail-cloth. It is fonned, in fine, by 
“-'V''—-' means of moulds, into a variety of figures for ufe and 

ornament; and the procefs is faid to be thus :—The 
juice, which is obtained by incifion, is fpread over 
pieces of clay formed into the defined (hape; and as. 
faft as one layer is dry, another is added, till the veffel 
be of the proper ihicknefs: the whole is then held over 
a ftrong fmoke of vegetables on fire, whereby it hard- 
ens into the texture and appearance of leather; and 
before the finifhing, while yet foft, is capable of ha- 
ving any impreffion made on the outfide, which re- 
mains ever after* When the whole is done, the in- 
fide mould is picked out. 

Ever fince this refin has been known in Europe, its 
chemical qualities and other interefting properties 
have been very diligently inveftigated. In particular, 
it has been endeavoured to difeover fome method of 
diffolving it in fuch a manner that it would aflume dif- 
ferent figures with equal eafe as when in its original 
ftate of milk. In the memoirs of the academy of 
fciences for 1768, we have an account of feveral at- 
tempts for this purpofe, and how it may be effefted. 
  The ftate of vegetable milk in which the caoutchouc 
refin is found when it comes from the tree, led Mr 
Macquer to imagine that it was eompofed of an oil 
and a watery matter. From its wanting aromatic fla- 
vour, from its little volatility, and from its being in- 
capable of foltttion in fpirit of wine, he concluded that 
the oil which entered its compofition was not an eflen- 
tial, but a fatty, one. Hence he thought it probable 
that it paffed from a fluid to a folid form by the eva- 
poration of the watery part, and that the oily folvents 
would reduce it to a foft ftate. The firft trials he 
made for diffolving it were with linfeed oil, efience 
of turpentine, and feveral others. But all he could ob- 
tain by means of thefe menftrua was a vifeid fubftance 
incapable of being hardened, and totally void of elafti- 
city. The re&ified eflential oil of turpentine was em- 
ployed feemingly with greater fuccefs. To feparate from 
this menftruum the caoutchouc which it had diflolved, 
Mr Macquer added fpirit of wine: but the confequence 
was, that part only of the oil united with the fpirit; 
the reft remaining obftinately attached to the refin 
which it had difiblved, and thus preventing it from af- 
fuming a folid confiftence. The author next endea- 
voured to diflolve it by means of heat in Papin’s digef- 
ter. But neither water, nor fpirit of wine, although 
in this w^ay capable of diffolving the hardeft bones, 
could produce any other effeft upon it than to render 
it more firm than before. After this, he tried what ef- 
fed the milky juice of other vegetables would have up- 
on it. He ufed feveral kinds, particularly that of live 
fig. Blit, in this way, he could obtain no folution. 
From the great volatility of ether, he was next induced 
to try it as a menftruum ; and, for this purpofe, he 
prepared fome with great attention. The caoutchouc, 
cut into little bits, and put into a proper veflel with 
as much ether as was fufficient to cover it, was per- 
fedly diffblved without any other heat than that of the 
atmofphere. This folution was tranfparent and of an 
amber colour. It ftill preferred the fmell of ether, but 
mixed with the difagreeable odour of the caoutchouc, 
and it was a little lefs fluid than pure ether. Upon its 
being thrown into water, no milky liquor ivas produ- 
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ced; but there arofe to the furface a folid membrane Caout« 
which poflefled the great elafticity and other peculiar cll0UC' 
properties of the caoutchouc. He obferves, however, 
that two pints of the beft eth^-, obtained by redifying 
eight or ten pints of the common ether by a gentle 
heat, muft be ufed, in order to the fuccefs of the ope- 
ration.— The diftinguifhing properties of this fub- 
ftance, viz. its folidity, flexibility, and elufticity, and 
its quality of refilling the adion of aqueous, fpiri* 
tuous, faline, oily, and other common folvents, ren- 
der it extremely fit for the conftrudion of tubes, ca- 
theters, and other inftruments, in which thefe proper- 
ties are wanted. In order to form this refin into fmall 
tubes, M. Macquer prepared a folid cylindrical mould 
of wax, of the defired fize and fhape; and then dip- 
ping a pencil into the etherial folution of the refin, 
daubed the mould over with it, till he had covered it 
with a coat of refin of a fufficient thicknefs. The 
whole piece is then thrown into boiling water; by the 
heat of which the wax is foon melted, and rifes to the 
furface, leaving the refinous tube completely formed 
behind. 

A refin fimilar to this was fome years ago difeover- 
ed by M. Poivre, in the ifle of France; and there are 
various milky juices extradled from trees in America 
and elfewhere, which by previous mixtures and prepa- 
rations are formed into an elaftic refin, but of an infe- 
rior quality to that of Cayenne : fuch, for inflance, 
are the juices obtained from the Cecropia peltata, the 
Ficus religiofa and indica, &c. 

Of the genuine trees, thofe growing along the banks 
of the river of the Amazons are deferibed by M. Con- 
damine as attaining a very great height, being at the 
fame time perfeftly ftraight, and having no branches 
except at top, vehich is but fmall, covering no more 
than a circumference of ten feet. Its leaves bear fome 
refemblance to thofe of the manioc : they are green on 
the upper part, and white beneath. The feeds are 
three in number, and contained in a pod confifting of 
three cells, not unlike thofe of the ricinus or palmu 
Chrijli; and in each of them there is a kernel, which 
being {tripped and boiled in water produces a thick oil 
or fat, anfwering the purpofes of butter in the cookery 
of that country. 

A method of diflblving this elaftic gum without e* / 

ther, for the purpofes of a varnifti or the like, is as fol- 
lows : Take one pound of the fpirit of turpentine, and 
a pound of the gum cut into very fmall pieces ; 
pour the turpentine into a long-necked matrafs, which 
muft be placed in a fand-bath; throw in the gum, 
not all at once, but by little and little according 
as it is perceived to diffolve : When it is entirely dif- 
folved, pour into the matrafs a pint of nut or linfeed 
oil, or oil of popies, rendered deficcative in the ufual 
manner with litharge : Then let the whole boil for a 
quarter of an hour, and the preparation is finifhed. 
This would make an excellent varnilh for air-balloons, 
were it not fo expenfive on account of the price of the 
gum.—Another method, invented by Mr Baldwin, is 
as follows. Take any quantity of the caoutchouc, as 
two ounces avoirdupois: cut it into fmall bits with a 
pair of feiflars. Put a ftrong iron ladle (fuch as plum- 
bers or glaziers melt their lead in) over a common pit- 
coal or other fire. The fire muft be gentle, glowing, 
and without fmoke. When the ladle is hot, much be- 
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Caout- low a red heat, put a fingle bit into the ladle. If 
chouc, hlack fmoke iffues, it will prefently flame and difap- 

pear : or it will evaporate without flame : the ladle is 
then too hot. When the ladle is lefs hot, put in a fe- 
cond bit, which will produce a white fmoke. This 
white fmoke will continue during the operation, and eva- 
porate the caoutchouc: therefore no time is to be loft; 
but little bits are to be put in, a few at a time, till the 
whole are melted. It ftiould be continually and gently 
ftirred with an iron or brafs fpoon. Two pounds, or 
one quart, of the bell drying oil (or of raw linfeed oil 
which, together with a few drops of neats foot oil, 
has ftood a month, or not fo long, on a lump of quick- 
lime, to make it more or lefs drying) is to be put in- 
to the melted caoutchouc, and ftirred till hot: and the 
whole poured into a glazed veflel, through a coarfe 
gauze, or fine fleve. When fettled and clear, which 
will be in a few minutes, it is fit for ufe, either hot 
or cold. 

The Abbe Clavigero informs us, that the elaftic 
gum is called by the Mexicans Olln or O/Zr, and by the 
Spaniards of that kingdom Ule: That it diftils from 
the Olquahuitl, which is a tree of moderate fize ; the 
trunk of which is fmooth and yellowifh, the leaves 
pretty large, the flowers white, and the fruit yellow 
and rather round, but angular; within which there are 
kernels as large as filberds, and white, but co'^ed 
with a yellowifti pellicle : That the kernel has a bitter 
tafte, and the fruit always grows attached to the bark 
of the tree : That when the trunk is cut, the Ule which 
diftils from it is white, liquid, and vifcous; afterwards 
it becomes yellow; and laftly of a leaden colour, 
though rather blacker, which it always retains. The 
tree, he adds, is very common in the kingdom of Gua- 
timala. 

As to the genus of this tree, it does not feem to be 
vet afcertained. Aublet, in his Hijloire des Plants de la 
Gmane ^p. 871.^, defcribes the tree, the fruit, and 
manner of collefting the juice ; but never faw the 
flower: he calls it, however, Hevea Guianenjis. In 
Jacquin’s America, it is called Echites corymbofa. The 
younger Linnseus, in his Supplcmentum Plantarum 
, 'p. 422), names it Jatropha elajlica; but acknowledges 
that he only gives it this name from the ftrudture of 
the fruit having moft rt fcmblance to that genus, his 
dry fpecies wanting the flowers. 

Of the above gum, it is faid, the Chinefe make ela- 
ftic rings for lafcivious purpofes.—Among us it is ufed 
by furgeons for injefting liquids, and by painters for 
rubbing out black-lead pencil marks, &c. 

CAP, a part of drefs made to cover the head, much 
in the figure thereof. 

The ufe of caps and hats is referred to the year 
1449, the firft feen in thefe parts of the world being 
at the entry of Charles VII. into Rouen : from that 
time they began to take place of the hoods, or cha- 
peroons, that had been ufed till then. When the cap 
was of velvet, they called it mortier; when of wool, 
fimply bonnet. None but kings, princes, and knights, 
were allowed the ufe of the mortier. The cap was the 
head-drefs of the clergy and graduates. Pafquier fays, 
that it was anciently a part of the hood worn by the 
people of the robe ; the fleirts whereof being cut off 
us an incumbrance, left the round cap an eafy commo- 
dious cover for the head ; which round cap being af- 

terwards affumed by the people, thofe of the gown Car- 
changed it for a fquare one, firft invented by a French- ^ 
man, called Patrouillet : he adds, that the giving of 
the cap to the ftudents in the univerfities, was to de- 
note, that they had acquired full liberty, and were no 
longer fubjedl to the rod of their fuperiors ; in imita- 
tion of the ancient Romans, who gave a p’deus, or cap, 
to their flaves, in the ceremony of making them free : 
whence the proverb, Vocare fervos adpileuw. Hence, 
alfo, on medals, the cap is the fymbol of liberty, whom 
they reprefent holding a cap in her right hand, by the 
point. 

The Romans were many ages without any regular 
covering for the head: when either the rain or iun 
was troublefome, the lappet of the gown was thrown 
over the head ; and hence it is that all the ancient fta- 
tues appear bareheaded, excepting fometimes a wreath, 
or the like. And the fame ufage obtained among the 
Greeks, where, at leaft during the heroic age, no caps 
were known. The fort of caps or covers of the head 
in ufe among the Romans on divers occafions, were 
the pltra, pdeusy cucullus, galerus, and palliolum ; the 
differences between which are often confounded by an- 
cient as well as modern writers. 

The French clergy wear a fhallow kind of cap, 
called calotte, which only covers the top of the head, 
made of leather, fattin, worfted, or other ftuff. The 
red cap is a mark of dignity allowed only to thofe who 
are raifed to the cardinalate. The fecular clergy are 
diftinguifhed by black leathern caps, the regulars by 
knit and worfted ones. 

Churchmen, and the members of univerfities, ftu- 
dents in law, phyfic, &c. as well as graduates, wear 
fquare caps. In moft univerfities dodlors are difi- 
tinguiftied by peculiar caps, given them in affirming 
the doftorate. Wickliff calls the canons of his 
time bfurcati, from their caps. Pafquier obferves, 
that, in his time, the caps worn by the churchmen, &c. 
were called fquare caps ; though, in effedf, they were 
round yellow caps. 

The Chinefe have not the ufe of the hat, like us ; 
but wear a cap of a peculiar ftrudfure, which the laws 
of civility will not allow them to put off: it is differ 
rent for the different feafons of the year : that ufed iu 
fummer is in form of a cone, ending at top in a point. 
It is made of a very beautiful kind of mat, much va- 
lued in that country, and lined with fattin : to this is 
added, at top, a large lock of red iilk, which falls all 
round as low as the bottom; fo that, in walking, the 
filk fluftuating regularly on all fides, makes a graceful 
appearance : fometimes, inftead of filk, they ufe a kind 
of bright red hair, the luftre whereof no weather effa- 
ces. In winter they wear a plulh cap, bordered with 
martlet’s or fox’s fkin ; as to the reft, like thofe for 
the fummer. Thefe caps are frequently fold for eight or 
ten crowns; but they are fo Ihort, that tke ears are 
expofed. 

The cap is fometimes ufed as a mark of infamy ; in 
Italy the Jews are diftinguiihed by a yellow cap; at 
Lucca by an orange one. In France, thofe who had 
been bankrupts were obliged ever after to wear a green 
cap, to prevent people from being impofed on in any 
future commerce. By feveral arrets in 1584, 1622, 
1628, 1688, it was decreed, that if they were at any 
time found without their green cap, their protection 
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ftiould be null, and their creditors impowered to call 
them into prifon : but the fentence is not now exe- 
cuted. 

Cap of Maintenance, one of the regalia, or ornaments 
of ftate belonging to the kings of England, before 
whom it was carried at the coronation and other great 
folemnities. Caps of maintenance are alfo carried be- 
fore the mayors of the feveral cities in England. 

Cap, in {hip building, a ftrong, thick, block of 
wood, ufed to confine two mails together, when one 
is erefted at the head of the other in order to lengthen 
it. It is for this purpofe furnilhed with two holes 
perpendicular to its length and breadth, and parallel 
to its thicknefs: one of thefe is fquare, and the other 
round ; the former being folidly fixed upon the upper 
end of the lower mall, whilfi: the latter receives the 
mail employed to lengthen it, and fecures it in this 
pofition. 

CAP AGIO, an epifcopal town of Italy, in the 
kingdom of Naples, and in the hither Principato. E. 
Long. 15. 18. N. Lat. 40. 40. 

CAPACITY, in a general fenfe, an aptitude or 
difpofition to hold or retain any thing. 

Capacity, in geometry, is the folid contents of any- 
body ; alfo our hollow meafure for wine, beer, corn, 
fait, &c. are called meafures of capacity. 

Capacity, in law, the ability of a man, or body 
politic, to give or take lands or other things, or fue 
a&ions. 

Our law allows the king two capacities ; a natural, 
and a political: in the firft, he may purchafe lands to 
him and his heirs; in the fecond, to him and his fuc- 
celfors. The clergy of the church of England have 
the like. 

CAPARASON, or Caparison, the covering or 
clothing laid over an horfe; efpecially a fumpter horfe, 
or horfe of ftate. The word is Spanifh, being an aug- 
mentative of cape, caput, head. 

Anciently the caparafons were a kind of iron ar- 
mour, wherewith horfes were covered in battle. 

CAPE, in geography, an high land running out 
with a point into the fea, as Cape-Nord, Cape-Horn, 
the Cape of Good Hope, &c. 

Cape-Elk, See Cervus. 
Cape-Breton. See Breton. 
CAPE-Coafl Caflle. See Coast. 
Cape of Good Hope. See Good Hope. 
CAPE-Verd. See Verd. 
CAPELL (Edward), a gentleman well known by 

His indefatigable attention to the works of Shakefpeare, 
was a native of the county of Suffolk, and received his 
education at the fchool of St Edmund’s Bury. In the 
dedication of his edition of Shakefpeare, in 1768, to 
the duke of Grafton, he obferves, that “ his father 
and the grandfather of his grace were friends, and to 
the patronage of the deceafed nobleman he owed the 
hifure which enabled him to beftow the attention of 
20 years on that work.” The office which his grace 
bellowed on Mr Capell was that of deputy-infpe£lor 
of the plays, to which a falary is annexed of 200I. a- 
year. So early as the year 1745, as Mr Capell him- 
felf informs us, Ihocked at the licentioufnefs of Han- 
mer’s plan, he firft projedled an edition of Shakefpeare, 
of .the ftrideft accuracy, to be collated and published, 
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in due time, ex fide codicum. He immediately pro- 
ceeded to collect and compare the oldeft and fcarceft 
copies j noting the original excellencies and defects of 
the rareft quartos, and diftinguifhing the improve- 
ments or variations of the firft, fecond, and third fo- 
lios : and, after many years labour, produced a very 
beautiful fmall oCtavo, in 10 volumes, with “an In- 
troduction.” There is not, the authors of the Monthly 
Review obferve, among the various publications of the 
prefent literary sera, a more fingular compofition than 
that “ Introduction.” In ftyle and manner, it is more 
obfolete and antique than the age of which it treats. 
It is Lord Herbert of Cherbury, walking the new 
pavement in all the trappings of romance ; but, like 
Lord Herbert, it difplays many valuable qualities ac- 
companying this air of extravagance, much found fenfe, 
and appropriate erudition. In the title-page of “ Mr 
William Shakefpeare his Comedies, Hiftories, and 
Tragedies,” it was alfo announced and promulgated, 
“ Whereunto will be added, in fome other volumes, 
notes critical and explanatory, and a body of various 
readings entire.” “ The Introduction” hkewife de- 
clared, that thefe “ notes and various readings” would 
be accompanied with another work, difclofing the 
fources from which Shakefpeare “drew the greater part 
of his knowledge in mythological and claffical matters, 
his fable, his hiftory, and even the feeming peculiari- 
ties of his language—to which,” fays Mr Capell, “ we 
have given for title. The School of Shakefpeare.” No- 
thing furely could be more properly conceived than 
fuch defigns, nor have we ever met with any tiling 
better grounded on the fubjed of “ the learning of 
Shakefpeare” than what may be found in. the long note 
to this part of Mr Capell’s Introduction. It is more 
folid than even the popular “ Effay” on this topic. 
Certain quaintneffes of ftyle, and peculiarities of print- 
ing and punCtuation, attended the whole of this pub- 
lication. The outline, however, was correCt ; and the 
critic, with unremitting toil, proceeded in his under- 
taking. But while he was diving into the claflics of 
Caxton (to continue the Reviewers account), and 
working his way underground, like the river Mole, in 
order to emerge with all his glories ; while he was 
looking forward to his triumphs ; certain other aClive 
fpirits went to work upon his plan, and, digging out 
the promifed treafures, laid them prematurely before 
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the public, defeating the effeCl of our critic’s difeove- 
ries by anticipation. Steevens, Malone, Farmer, Percy, 
Reed, and a whole hoft of literary ferrets, burrowed 
into every hole and' corner of the warren of modern 
antiquity, and over-ran all the country, whofe map had 
been delineated by Edward Capell. Such a contin-- 
gency nearly ftaggered the fteady and unfhaken perfe- 
verance of our critic, at the very eve of the completion 
of his labours, and as his editor informs us—for, alas ! 
at the end of near 40 years, the publication was poilhu- 
mous, and the critic himfelf no more ! — he was almoft 
determined to lay the work wholly afide. He perfevered, 
however, by the encouragement of fome noble and wor- 
thy perfons: and to fuch their encouragement, and his- 
perfeverance,the public was,in 1783, indebted for three 
large volumes in qto, under the title of “ Nqtes and ; 

various readings of Shakefpeare ; together with the- 
School of Shakefpeare, or Extradls from divers Englifti 

Book*.*-, 
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Optlia Books, that were in print in the Author’s time ; evi- 

II dently fhowing from whence his feveral Fables were 
C aperolans. tajcen> an(^ fome parcel of his Dialogue. Alfo farther 

Extrafts, which contribute to a due underftanding of 
his Writings, or give a light to the Hillory ot his 
Life, or to the Dramatic Hiftory of his Time. By 
Edw. Capell.”—Befides the works already mentioned, 
Mr Capell was the editor of a volume of ancient poems 
called “ Prolufions;” and the alteration of “ Antony 
and Cleopatra,” as afted at Drury Lane in 1758. He 
died January 24. 1781. 

CAPELLA, in aftronomy, a bright fixed ftar in 
the left fhoulder of the conftellation Auriga. 

CAPELLE, a town of France, in Picardy, and in 
the Tierache, eight miles from Guife. It was taken 
by the Spaniards in 1636; but retaken the year after. 
E. Long. 3. 59. N. Lat. 49. 58. 

CAPELLETS, in farriery. See there, $ xxxvi. 4. 
CAPELLUS (Lewis), an eminent French Pro- 

teftant divine, born at Sedan in Champagne about the 
year 1579. He was author of fome learned works ; 
but is chiefly known from the controverfy he engaged 
in with the younger Buxtorf concerning the antiquity 
of Hebrew points, which Capellus undertook to dif- 
prove. His Critica Sacra was alfo an elaborate work, 
and excited fome difputes. He died in 1658, having 
made an abridgement of his life in his work De gents 
Capellori. 

CAPER, in botany. See Capparis, 
Caper alfo denotes a veflel ufed by the Dutch for 

cruifing and taking prizes from the enemy ; in which 
• fenfe, caper amounts to the fame with privateer. Ca- 

pers are commonly double-officered, and crowded with 
hands even beyond the rates of Ihips of war, becaufe 
the thing chiefly in view is boarding the enemies. 

CAPERNAUM, a city celebrated in the gofpels, 
being the place where Jefus ufually relided during the 
time of his miniftry. This city is no where mention- 
ed in the Old Teftament under this or any other name 
like it; and therefore it is not improbable that it was 
one of thofe towns which the Jews built after their 
return from the Babylonifh captivity. It flood on 
the fea-coait, i. e. on the coaft of the fea of Galilee, in 
the borders of Zebulon and Nephtalim (Matt. iv. 15.), 
and confequently towards the upper part thereof. It 
took its name no doubt from an adjacent fpring of 
great repute for its clear and limpid waters; and 
which, according to Jofephus, was by the natives called 
Capernaum. As this fpring might be fome inducement 
to the building the town in the place where it flood, 
fo its being a convenient wafting place from Galilee to 
nny part on the other fide of the fea, might be fome 
motive to our Lord for his moving from Nazareth, and 
making this the place of his moft conftant refidence. 
Upon this account Capernaum was highly honoured, 
and faid by our Lord himfelf to be exalted unto heaven ; 
but becaufe it made no right ufe of this fignal favour, 
it drew from him the fevere denunciation, that it 
fhould be brought down to hell (Matt. xi. 23.), which 
has certainly been verified : for, as Dr Wells obferves, 
fo far is it from being the metropolis of all Galilee, as 
it once was, that it confifted long iince of no more than 
fix poor fifhermens cottages, and may perhaps be now 
totally defolate. 

CAPEROLANS, a congregation of religious in 

Capi- aga. 

Italy, fo called from Peter Caperole their founder, in Caper^ 
the 15th century. 

The Milanefe and Venetians being at war, the en- 
mity occafioned thereby fpread itfelf to the very cloy- 
flers. The fuperiors of'the province of Milan, of mi- 
nor brothers, which extended itfelf as far as the ter- 
ritories of the republic of Venice, carried it fo haugh- 
tily over the Venetians, that thofe of the convent of 
Brefcia refolved to fhake off a yoke which was grown 
infupportable to them. The fuperiors, informed of 
this, expelled out of the province thofe whom they 
confidered as the authors of this defign; the principal 
of whom were Peter Caperole, Matthew de Tharvillo 
and Bonaventure of Brefcia. Peter Caperole, a man 
of an enterprifing genius, found means to feparate the 
convents of Brefcia, Bergamo, and Cremona, from the 
province of Milan, and fubjecl them to the conventuals. 
This occafioned a law-fuit between the vicar-general 
and thefe convents, which was detennined in favour of 
the latter; and thefe convents, in 1475, by the autho- 
rity of Pope Sixtus IV. were eredted into a diflindl 
vicariate, under the title of that of Brefcia. This not 
fatisfying the ambition of Caperole, he obtained, by 
the interpofition of the Doge of Venice, that this vi- 
cariate might be eredled into a congregation, which 
was called from him Caperolans. This congregation 
Hill fubfifls in Italy, and is compofed of 24 convents, 
fituated in Brefcia, Bergamo, and Cremona. 

CAPERQUIN, a town of Ireland, in the county 
•of Waterford, and province of Munfter, fituated on the 
river Blackwater. W. Long. 7. 50. N. Lat. 52.5. 

CAPESTAN, a town of France, in Lower Lan- 
guedoc, in the diocefe of Narbonne, and near the 
royal canal. E. Long. 3. 5. N. Lat. 43. 35. 

CAPH, a Jewifh meafure of capacity for things 
eflimated by Kimchi at the 30th part of the- log, by 
Arbuthnot at the 16th part of the hin or 32c! of the 
feah, amounting to five-eighths of an Englifh pint. 
The caph does not occur in Scripture as the name of 
any meafure. 

CAPHAR, a duty which the Turks raife on the 
Chriilians who carry or fend merchandifes from Alep- 
po to Jerufalem and other places in Syria. 

This duty of caphar was firft impofed by the Chri- 
ftians themfelves, when they w'ere in pofieffion of the 
Holy Land, for the maintenance of the troops which 
were planted in difficult pafies to obferve the Arabs 
and prevent their incurfions. It is ftill continued, and 
much increai'ed by the Turks, under pretence of de- 
fending the Chriilans againft the Arabs; with whom, 
neverthelefs, they keep a fecret intelligence, favouring 
their excurfions and plunders. 

CAPHTOR (anc. geog.), a town or diftrifl of 
Higher Egypt: and hence the people called Caphto- 
rim or Caphtoraei.—Caphtor is an ifland of Egypt, 
Ai Caphtor, (Jeremiah); probably one of thofe in the 
Nile. Dr Wells fuppofes it to be Coptos, which ftood 
in a fmall ifland. Thence came the Caphtorim or Capb- 
torasi, in Paleftine ; who with the Philillines confpired 
to extirpate the Hevaei; and whole name was fwal- 
lowed up in that of the Philiftines. 

CAPI -aga, or C-iPi-slgq/Ji, a Turkifli officer who 
is governor of the gates of the feraglio, or grand mailer 
of the feraglio. 

The capi-aga is the firil dignity among the white 
eunuchs: 
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eunuchs i he is uiways near tlic pei.on ot lP-w grarm 
fignior : he introduces ambafladers to their audience : 
nobody enters or goes out of the grand fignior’s apart- 
ment but by his means. His office gives him the pri- 
vilege of wearing the turban in the feraglio, and of 
going every where on horfeback. He accompanies 
the grand lignior to the apartment of the fultanas, but 
itops at the door without entering. His appointment 
is very moderate; the grand fignior bears the expence 
of his table, and allows him at the rate ot about fixty 
French livres per day: but his office brings him in 
abundance of prefents; no affair of confequence coming 
to the emperor’s knowledge without palling through 
his hand. The capi-aga cannot be balhaw when he 
quits his poll. 

CAPIAS, in law, a writ of two forts ; one before 
judgment in an aefion, and the other after. That be- 
fore judgment is called capias ad rtfpondendum, where 
an original is ilfued out, to take the defendant, and 
make him anfwer the plaintiff. I bat alter judgment 
is of divers kinds ; as, 

Capias ad Satisfaciendum, a writ of execution that 
iffues on a judgment obtained, and lies where any per- 
fon recovers in a perfcnal aftion, as for debt, damages, 
&c. in which cafes this writ iffues to the ffieriff, com- 
manding him to take the body of him againll whom 
the debt is recovered, who is to be kept in prifon till 
he make fatisfaCtion. 

Capias pro Fine is a writ lying where a perfon is 
fined to the king, for fome offence committed againft 
a ftatute, and he does not difeharge the fine accord- 
ing to the judgment; therefore his body lhall be taken 
by this writ, and committed to gaol till the fine is 
paidr 

Capias Utlegatum, a writ which lies againft any one 
outlawed, upon any a£lion perfonal or criminal, by 
which the Iheriff is ordered to apprehend the party out- 
lawed, for not appearing on the exigent, and keep him 
in fafe cuftody till the day of return, -when he is or- 
dered to prefent him to the court, to be there farther 
ordered for his contempt. 

Capias in Withernamy a writ that lies for cat tie in 
Kvithernamthat is, where a diftrefs taken is driven 
out of the county, fo that the ffieriff cannot make de- 
liverance upon a replevin ; then this writ iffues, com- 
manding the Iheriff to take as many beafts of the dif- 
trainer, &c. 

CAP1GI, a porter or door-keeper of the Turkifti 
feraglio. There are about five hundred capigis or por- 
ters in the feraglio, divided into two companies ; one 
confifting of three hundred, under a chief called Capigi- 
Baffa, who has a ftipend of three ducats per day ; the 
other confifts of two hundred, diftinguiffied by the 
name of Cuccicapigi, and their chief Cuccicapigi-BaJ[at 
who has two ducats. The capigis have from feyen to 
fifteen afpers per day ; fome more, others lefs. Their 
bufinefs is to alfift the janizaries in the guard of the 
firft and fecond gates of the feraglio; fqmetimes all 
together ; as when the Turk holds a general council, 
receives an ambaffador, or goes to the mofque ; and 
fometimes only in part ; being ranged on either fide, to 
prevent people entering with arms, any tumults being 
made, &c. The word, in its original, fignifies^u/f. 

CAPILLAMENT, in a general fenfe, fignifies a 
hair; whence the word is applied to feveral things. 

5 ] CAP. 
which on account of their length or their finenefs re- 
ferable hairs : as, 

CapillameNts of the Nerves, in anatomy, the fine 
fibres or filaments whereof the nerves are compofed. 

CAPILLARY, in a general fenfe, an appellation 
given to things on account of their extreme finenefs or 
refembling hair. 

Capillary Tubes, in phyfics, are finall pipes of glafs, 
whole canals are extremely narrow, their diameter be- 
ing only a half, a third, or a fourth of a line. 

The afeentof water, &c. in capillary tubes, is a phe- 
nomenon that has long embarraffed the philofophers: 
for let one end of a glafs tube open at both extremities- 
be immerged in ivater, the liquor within the tube will 
rife to a confiderable height above the external furface: 
or if two or more tubes are immerged irfthe fame fluids 
one a capillary tube, and the other of a larger bore, 
the fluid will afeend higher in the former than in the 
latter; and this will be ia a reciprocal ratio of the dia- 
meters of the tubes. 

In order to account for this phenomenon, it will be 
neceffary firft to premife, that the attraction between 
the particles of glafs and water is greater than the 
attraction between the particles of waters themfelves : 
for if a glafs tube be placed in a pofition parallel to 
the horizon, and a drop of water be applied to the 
under fide of the tube, it will adhere to it; nor will 
it fall from the glafs till its bulk and gravity are fo 
far increafed, as to overcome the attraction of the 
glafs. Hence it is eafy to conceive how fenfibly Inch 
a power muft act on the furface of a fluid, not vifeid, 
as water, contained within the fmall cavity or bore of 
a glafs-tube ; as alfo that it will be proportionally 
ftronger as the diameter of the bore is fmaller ; for it 
will be erident that the efficacy of the power is in the 
inverfe proportion of the diameter, when it is conii- 
dered, that fuch particles only as are in contaft with 
tli? fluid, and thofe immediately above the furface, can 

Ca; fila- 
ments, 
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effect it. 
Now thefe particles form a periphery contiguous to- 

tlie furface, the upper part of which attracts and raifes 
the furface, while the lower part, which is in contact 
with it, fupports it: fo that neither the thicknefs nor 
length of the tube is of any confequence here; the peri- 
phery of particles only, which is always proportionable 
to the diameter of the bore,, is the only afting power. 
The quantity of the fluid raifed will therefore be as the 
furface of the bore which it fills, that is, as the dia- 
meter ; for otherwife the effeCl would not be propor- 
tional to the cauie, fince the quantities are always as 
the ratio of the diameters ; the heights therefore to 
which the fluids will rife, in different tubes, will be in- 
verfely as the diameters. 

Some doubt whether the law holds throughout, of 
the afeent of the fluid being always higher as the tube 
is fmaller ; Dr Hook’s experiments, with tubes almoft 
as fine as cobwebs, feem to ffiow the contrary. The 
water in thefe, he obferves, did not rife fo high as one 
would have expedled. The higheft he ever found it, 
was at 2 i inches above the level of the water in the 
bafon ; which is much ffiort of wrhat it ought to have 
been by the law above mentioned. See Cohesion. 

Capillary Veffels. Many fmall veffels of animal 
bodies have been difeovered by the modern invention 
of injefting the veffels cf animals with a coloured fluid 

which 
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whidi upon cooling grows hard, 
anatomifts know the manner of filling the large trunks, 
few are acquainted with the art of filling the capillaries. 
Dr Monro, in the Medical Effays, has given what af- 
ter many trials he has found moll fuccefsful. See In- 
jection. 

CAPILLUS veneris. See Adianthum. 
CAPILUPI, or Capilupus (Camillus), a native 

of Mantua in the 16th century. He wrote a book, 
entitled, The Stratagem; in which he relates not only 
what was perpetrated at Paris during the maffacre on 
St Bartholomew’s day, but alfo the artful preparations 
which preceded that horrid malfacre. It is, however, 
blended with a great number of falfities. 

Capilupi (Loelius), an Italian poet, brother to the 
former, made him fell' famous by fome Centos of Virgil. 
The manner in which he applied Virgil’s expreffions to 
reprefent things which the poet never dreamt of, is ad- 
mired. His Cento againft women is very ingenious, 
but too fatirical. The poems of Capilupi are inferted 
in the Dellcue Poet arum Itdhrum. 

CAPISCOLUS, or Capischolus, in ecclefiaftical 
writers, denotes a dignitary in certain cathedrals, who 
had the fuperintendency of the choir, or band of mulic, 
anfwering to what in other churches is called or 
pretentor. The word is alfo written cabifcolus, and ca- 
puifchoUy q. d. the head of the fchool, or band of 
mu fie. f 

The capifcolus is alfo called JcolaJlicus^ as having the 
infinnftion of the young clerks and chorifters, how to 
perform their duty. 

CAPITA, (dillribution by), in law, fignifies the 
appointing to every man an equal fhare of a perfonal 
ellace ; when all the claimants claim in their own rights, 
as in equal degrees of kindred, and not jure repreefenta- 
tionis. 

Capita, (fuccefiion by), where the claimants are 
next in degree to the anceftor, in their own right, and 
not by right of reprefentation. 

CAPITAL, of the Latin caput “ the head”, is 
ufed on various occalions, to exprefs the relation of a 
head, chief, or principal: thus, 

Capital City, in geography, denotes the principal 
city of a kingdom, ftate, or province. 

Capital Stock, among merchants, bankers, and tra- 
ders, fignifies, the fum of money which individuals 
bring to make up the common flock of a partnerfhip 
when it is firfl formed. It is alfo faid of the flock 
which a merchant at firfl puts into trade for his account. 
It likewife fignifies the fund of a trading company or 
corporation, in which fenfe the word flock is generally 
added to it. Thus we fay, the capital flock of the 
bank, &c. The word capital is oppofed to that of pro- 
fit or gain, though the profit often increafes the capi- 
tal, and becomes of itfelf part of the capital, when 
joined with the former. 

Capital Crime, fuch a one as fubje&s the criminal 

*ndFC>;Tt0 caP^a^ Punifhment> that is, to lofs of life * 
ment. Capital PiBure, in painting, denotes one of the finefl 

and moft excellent pieces of any celebrated mailer. 
Capital Letters, in printing, large or initial letters, 

wherein titles, &c. are compofed; with which all pe- 
riods, verfes, &c. commence; and wherewith alfo all 
proper names of men, kingdoms, nations, &c. begin. 
The pra&ice which, for fome time, obtained among our 

^64. 

[ 136 ] CAP 
But though moft printers, of beginning every fubftantive with a capital, 

is now juftly fallen into difrepute being a manifeft 
perverfion of the defign of capitals, as well as an of- 
fence againft beauty and diflintftnefs. 

Capital, in architeflure, the uppermoft part of a 
column or pilafter, ferving as the head or crowning, 
and placed immediately over the fhaft, and under the 
entablature. See Architecture. 

CAPITANA, or Captain Galley, the chief or prin- 
cipal galley of a ftate, not dignified with the title of a 
kingdom. The capitana was anciently the denomina- 
tion of the chief galley of France, which the com- 
mander went on board of. But fince the fupprefiion 
of the office of captain general of the gallics in 1669, 
they have no capitana, but the firft galley is called reale, 
and the fecond 

CAPITANATA, one of the 12 provinces of the 
kingdom of Naples, in Italy, bounded on the north by 
the Gulph of Venice, on the eaft by the Terra di Bar- 
ri, on the fouth by the Bafilicata and the Farther Prin- 
cipato, and on the weft by the county di Molife and 
a fmall part of Hither Abruzzo. It is a level country, 
without trees ; the foil fandy, the air hot: the land, 
however, near the rivers, is fertile in paftures. The ca- 
pital town is Manfredonia. 

CAPITANEATE, in a general fenfe, the fame 
with capitania. Capitaneates, in Pruffia, are a kind 
of noble feuds, or eftates, which, befides their revenue, 
raife their owners to the rank of noblility. They are 
other wife called JlaroJlies. 

CAPITANEI, or Catanei, in Italy, was a deno- 
mitation given to all the dukes, marquifles, and counts, 
who were called capitanei regis. The fame appellation 
was alfo given to perfons of inferior rank who were in- 
vefted with fees, formerly diftinguifhed by the appella- 
tion valvafores majores. 

CAPITANEUS, in ancient law writers, denotes a 
tenant in capite, or chief. 

Capitaneus Ecclefia, the fame with advocate. 
CAPITANIA, in geography, an appellation given 

to the 12 governments eftabliffied by the Portuguefe in 
the Brafils. 

CAPITATION, a tax or impofition railed on each 
perfon, in proportion to his labour, induftry, office, 
rank, life. It is a very ancient kind of tribute. The 
Latins call it tributum, by which taxes on perfons are 
diftinguifhed from taxes on merchandife, which were 
called veBigalia. 

Capitations are never pra&ifed among us but in exi- 
gencies of ftate. In France the capitation was intro- 
duced by Louis XIV. in 1695 ; and is a tax very dif- 
ferent from the taille, being levied from all perfons, 
whether they be fubjedt to the taille or not. The clergy 
pay no capitation, but the princes of the blood are not 
exempted from it. 

CAPIIE, in law, (from caput, i. e. rex; whence 
tenere in capite, is to hold of the king, the head or lord 
paramount of all the lands in the kingdom): An an- 
cient tenure of land, held immediately of the king, as 
of his crown, either by knight’s fervice, or by foccage. 
It is now abolifhed. See Tenure. 

Capite Cenfi, in antiquity, the loweft rank of Ro- 
man citizens, who in public taxes were rated the leaft 
of all, being fuch as never were w^orth above 365 afles. 
They w’ere fuppofed to have been thus called, becaufe 

i they 
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‘api?o!, they were rather counted and marfhalled by their heads 

ipitoline. by their eftates. The capite cenfi made part of the 
fixth clafs of citizens, being below \.\yz proletarli, who 
formed the other moiety of that clafs. They were not 
enrolled in the army, as being judged not able to fup- 
port the expence of war ; for in thofe days the foldiers 
maintained themfelves. It does not appear, that be- 
fore Caius Marius any of the Roman generals lifted 
the capite cenfi in their armies. 

CAPITOL, Capitolium, in antiquity, a famous 
fort or caftle, on the Mons Capitolinus at Rome, where- 
in was a temple dedicated to Jupiter, thence alfo deno- 
minated CapitoUnus, in which the fenate anciently af- 
fembled ; and which ftill ferves as the city-hall, or 
town-houfe, for the meeting of the confervators of the 
Roman people.—It had its name capital, frem caput, a 
man’s head, faid to have been found frefti, and yet 
bleeding, upon dieging the foundation ©f the temple 
built in honour of Jupiter. Arnobius adds, that the 
man’s name was ‘Talus, whence caput-tolium.—The firft 
foundations of the capitol were laid by Tarquin the 
Elder, in the year of Rome x 39. Hisfucceffor Servius 
raifed the walls; and Tarquin the Proud finifhed it in 
the year 221. But it was not coniecrated till the third 
year after the expulfion of the kings, and eftablifhment 
of the confulate. The ceremony of the dedication of 
the temple was performed by the conful Horatius in 
246. 

The capitol confifted of three parts; a nave facred 
to Jupiter ; and two wings, the one confecrated to Juno, 
the other to Minerva: it was afeended to by flairs ; the 
frontifpiece and Tides were furrounded with galleries, in 
which thofe who were honoured with triumphs enter- 
tained the fenate at a magnificent banquet, after the fa- 

•crifices had been offered to the gods. 
Both the infide and outfide were enriched with an in- 

finity of ornaments, the moft diftinguifhed of which 
*was the ftatue of Jupiter, with his golden thunderbolt, 
his feeptre, and crown. In the capitol alfo were a 
temple to Jupiter the guardian, and another to Juno, 
With the mint; and on the defeent of the hill was the 
temple of Concord. This beautiful edifice contained 
the moft facred depofits of religion, fuch as the ancylia, 
the books of the Sibyls, £sV. 

The capitol was burnt under Vitellius, and rebuilt 
under Vtfpafian. It was burnt a fecondtime by light- 
ning under Titus, and reftored by Domitian. 

Anciently the name capitol was likwife applied to 
all the principal temples, in moft of the colonies 
throughout the Roman empire ; as at Conftantinople, 
Jcrufalem, Carthage, Ravenna, Capua, IfSc.—That of 
Tholoufe, has given the name of capitouls to its eche- 
vins or fheriffs. 

CAPITOLINE games, annual games inftituted by 
Camillus, in honour of Jupiter Capitolinus, and in com- 
memoration of the capitol’s not being taken by the 
Gauls. Plutarch tells us, that a part of the ceremony 
confifted in the public criers putting up the Hetrurians 
to fale by auftion ; they alfo took an old man, and ty- 
ing a golden bulla about his neck, expofed him to the 
public derifion. Feftus fays they alfo dreffed him in a 
pretexta.—There was another kind ofCapitoline games, 
inftituted by Domitian, wherein there were rewards 
and crowns bellowed on the poets, champions, orators, 
’tiiftorians, and muficians. Thefe laft Capitoline games 
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were celebrated every five years, and became fo famous, Capit*lmu* 
that, inftead of calculating time by luftra, they began Q,p:tu[a. 
to count by Capitoline games, as the Greeks did by O- tlon. 
lympiads. It appears, however, that this cuftom was —v .»* 
not of long continuance. 

CAPITOLINUS (Julius), an hiftorian in the be- 
ginning of the fourth age under Dioclefian, to whom 
he inferibed the Lives of Verus, Antoninus Pius, CIo- 
dius Balbinus, Macrinus, the Maximins, and the Gor- 
dians. He wrote other lives, which are moft of them 
loft. • . 

CAPITOUL, or Capitol, an appellation given 
to the chief magiftrates of Tholoufe, who have the ad- 
miniilration of juftice and policy both civil and mer- 
cantile in the city. The capitouls at Tholoufe are 
much the fame with the echevins at Paris, and with the 
confuls, bailiffs, burger-mafters, mayors, and aldermen, 
&c. in other cities. In ancient a&s they are called confules 
capitularii or capitolini, and their body capitulum. From 
this laft come the words capitularii and capitouls. The 
appellative capitolini arofe hence, that they have the 
charge and cullody of the town-houfe, which was an- 
ciently called capitol. 

The office only lafts one year, and ennobles the bear- 
ers. In fome ancient a6ls they are called capitulum no* 
bilium Tolofec. Thofe who have borne it, ftyle them- 
felves afterwards burgeffes. They are called to all ge- 
neral councils, and have theyW bnaginum; that is, when 
the year of their adminiftration is expired, their pic- 
tures are drawn in the town-houfe ; a cuftom which 
they have retained from the ancient Romans, as may- 
be feen in Sigonius. 

CAPITOULATE, an appellation given to the 
feveral quarters or -diftri&s of the city of Tholoufe, 
each under the direction of a capitoul; much like the 
wards of London, under their aldermen. Tholoufe is 
now divided into eight capitoulates or quarters, which 
are fubdivided into moulans9 each of which has its 
tithing-man, whofe bufinels is to inform the capitoul 
of what paffes in his tithing, and to inform the inha- 
bitants of the tithing of the orders of the capitoul. 

CAPITULAR, or capitulary, denotes an a<ft 
paffed in a chapter, either of knights, canons, or re- 
ligious. 

The capitularia,or capitulars ofCharlemagne, Charles 
the Bald, &c. are the laws, both ecclefiaftical and ci- 
vil, made by thofe emperors in the general councils 
or affemblies of the people; which was the way in which 
the conftitutions of moft of the ancient princes were 
made ; each perfon prefent, though a plebeian, fetting 
his hand to them. 

Some diftinguifh thefe from laws ; and fay, they 
were only fupplements to laws. They had their name, 
capitulars, becaufe divided into capitula, chapters, or 
feftions. In thefe capitulars did the whole French 
jurifprudence anciently confift. In procefs of time* 
the name was changed for that of ordonnances. 

Some diftinguilh three kinds of capitulars, according 
to the difference of their fubjedt-matter : thofe on ec- 
clefiaftical affairs, are really canons, extracted from 
councils ; thofe on fecular affairs, real laws ; thofe re- 
lating to particular perfons, or occafions, private re- 
gulations. 

CAPITULATION, in military affairs, a treaty 
made between the inhabitants or garrifon of a place 
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befieged and the befiegers, for the delivering up the Capo d’IJlrla, a confiderable town of Italy, in Iftria, Capo 
place on certain conditions. The moil honourable and on the gulph of Trie he, with a biihop’s lee, and fub- Cappado- 
ordinary terms of capitulation are, To march out at je£l to the Venetians. The air is wholefpme and tern- ^ 
the breach with arms and baggage, drums beating, co- perate ; its principal revenue confiils in rvine and fait.  
lours flying, a match lighted at both ends, and fome E. Long. 14. o. N. Lat. 45. 48. 
pieces of cannon, waggons and convoys for their bag- CAPON, a cock-chicken, gelded as foon as left by 
gage, and for their fick and wounded. the dam, or as foon as he begins to crow. They are 
^ Capitulation, in the German polity, a contraft of ufe either to lead chickens, ducklings, pheafants, 
which the emperor makes with the electors, in the &c. and defend them from the kites and buzzaids ; 
name of all the princes and Hates in the empire, before or to feed for the table, they being reckoned more de- 
he is declared emperor, and which he ratifies before licate than eitner a cock or a hen. 
he is raifed to that fovereign dignity. The principal CAPONIERE, or Capponiere, in fortification, a 
points which the emperor undertakes to obferve are, covered lodgement, funk four or five feet into the 
1. To defend the church and empire. 2. To obferve ground, encompaffed with a little parapet about two 
the fundamental laws of the empire. And, 3. To feet high, ferving to fupport feveral planks covered 
maintain and preferve the rights, privileges, and im- with earth. The caponiere is large enough to contain 
munities of the eleftors, princes, and other Hates of 15 or 20 foldiers ; and is ufually placed in the glacis 
the empire, fpecified in the capitulation. Thefe arti- on the extremity of the counterfcarp, and in dry 
cles and capitulations are prefented to the emperor by moats; having little embrafures for the foldiers to fire 
the ele&ors only, without the concurrence of the other through. 
Hates, who have complained from time to time of fuch CAPPADOCIA, an ancient kingdom of Afia, 
proceedings; and in the time of the Wefiphalian comprehending all that country which lies between 
treaty, in 1648, it was propofed to deliberate in the mount Taurus and the Euxine fea. It was divided by 
following diet, upon a way of making a perpetual ca- the Perfians into two fatrapies or governments ; by the 
pitulation ; but the eleftors have always found means Macedonians into two kingdoms, the one called Cap- 
of eluding the execution of this article. In order, how- padocia ad Tanrum ; the other, Cappadocia ad P on turn, 
ever, to give fome fatisfadlion to their adverfaries, and commonly Pont us; for the hiHory, &c. of which 
they have inferted in the capitulations of the empe- lafi, fee the article Pontus. 
rors, and in that of Francis I. in particular, a promife Cappadocia Magna, or Cappadocia properly fo cal- 
to ufe all their influence to bring the affair of a per- led, lies between the 38th and 41H degrees of north lati- 
petual capitulation to a conclufion. Some German au- tude. It was bounded by Pontus on the north, Lycao- 
thors own, that this capitulation limits the emperor’s nia and part of Armenia Major on the fouth, Galatia 
power ; but maintain that it does not weaken his fo- on the wefi, and by Euphrates and part of Armenia 
vereignty : though the moH part maintain that he is Minor on the eaff. The firff king of Cappadocia we 
not abfolute, becaufe he receives the empire under read of in hiHory was Pharnaces, who was preferred 
conditions, which fets bounds to an abfolute authority, to the crown by Cyrus king of Perfia, who gave him 

CAPITULUM, in the ancient military art, was a his fiHer Atoffa in marriage. This is all we find re- 
tranfverfe beam, wherein were holes through which corded of him, except that he was killed in a war with 
pafled the firings whereby the arms of huge engines, the Hyrcanians. After him came a fucceffion of eight 
as balifias, catapultse, and fcorpions, were played or kings, of whom we know fcarce any thing but that 
worked. they continued faithful to the Perfian interefi. In the 

Capitulum, in ecclefiafiical writers, denoted part time of Alexander the Great, Cappadocia was govern- 
of a chapter of the bible read and explained. In which ed by Ariarathes II. who, notwithflanding the vail 
fenfe they faid, ire ad capiiulum, to go to fuch a lec- conquefis and fame of the Macedonian monarch, con- 
ture. Afterwards the place or apartment where fuch tinned unlhaken in his fidelity to the Perfians. Alex- 
theological exercifes were performed was denominated ander was prevented by death from invading his domi- 
domus capital}. nions; but Perdiccas marching againfi him with a 

CAPNICON, in antiquity, chimney-money, or a powerful and well difeiplined army, difperfed his for- 
tax which the Roman emperors levied for fmoke, and ces, and having taken Ariarathes himfelf prifoner, cru- 
which of confequence was due from all, even the cified him, with all thofe of the royal blood whom he 
poorefi, who kept a fire. This was firfi invented by could get into his power. Diodorus tells us that he 
Nicephorus. was killed in the battle. He is faid to have reigned 

CAPNOMANCY, a kind of divination by means 82 years. His fon Ariarathes III. having efcaped the 
of fmoke, ufed by the ancients in their facrifices. The general flaughter of the royal family, fled into Arme- 
word comes fmoke, and o-cutux, divination, nia, where he lay concealed, till the civil diTenfions 
The general rule was, when the fmoke was thin, and which arofe among the Macedonians gave him a fair 
light, and rofe Hraight up, it was a good omen : if the opportunity of recovering his paternal kingdom. A- 
eontrary, it was an ill one. There was alfo another myntas, at that time the governor of Cappadocia, op- 
fpecies of capnomancy, confiffing in the obfei vation pofed him : but being defeated in a pitched battle, the 
of the fmoke riling from poppy and jeffamin-feed, call Macedonians were obliged to abandon all the Hrong 
upon lighted coals. holds. Ariarathes, after a long and peaceable reign, 

CAPO find, a large barren rock in the territory left his kingdom to his fon Ariaramnes II. He applied 
of the Genoefe, which has a cafile on its eafiern peak, himfelf more to the arts of peace than war, in confe- 
Near it is a fmall harbour of the fame name, 13 miles quence of which Cappadocia flourifhed greatly during 
eaff by fouth of Genoa. his reign. He was fucceeded by his fon Ariarathes IV* 

.. who 
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^appado- who proved a very warlike prince, and having over- 

cia. come Arfaces, founder of the Parthian monarchy, con- 
fiderably enlarged his own dominions. 

He was fucceeded by Ariarathes V. who marrying 
the daughter of Antiochus the Great, entered into an 
alliance with that prince againft the Romans ; but An- 
tiochus being defeated, the king of Cappadocia was ob- 
liged to fue for peace, which he obtained, after ha- 
ving paid 200 talents by way of fine, for taking up 
arms againft the people of Rome. He afterwards af- 
fifted the republic with men and money againft Perfeus 
king of Macedon, on which account he was by the fe- 
nate honoured with the title of the friend and ally of 
the Roman people. He left the kingdom in a very flou- 
rilhing condition to Ins fon Mithridates, who on his ac- 
ceffion took the name of Ariarathes VI. 

This prince (furnamed Philopater, from the filial 
refpect and love he fhowcd his father from his very in- 
fancy) immediately renewed the alliance with Rome. 
Out of mere good-nature he reftored Mithrobuzanes fon 
to Ladriades king of the Leffer Armenia to his father’s 
kingdom, though he forefaw that the Armenians would 
lay hold of that opportunity to join Artaxias, who was 
then on the point of invading Cappadocia. T hefe dif- 
ferences, however, were fettled before they came to 
an open rupture, by the Roman legates ; and Ariarathes 
feeing himfelf thus delivered from an impending war by 
the mediation of the republic, prefented the fenate with 
a golden crown, and offered his fervice wherever they 
thought proper to employ him. The fenate in return 
fent him a ftaff, and chair of ivory; which were pre- 
fents ufually beftowed on thofe only whom they looked 
upon as attached to their intereft. Not long before 
this, Demetrius Soter king of Syria had offered Aria- 
rathes his fifter in maniage, the widow of Perfeus king 
of Macedon : but this offer the king of Cappadocia was 
obliged to decline for fear of offending the Romans; and 
his fo doing was in the higheft degree acceptable to 
the republic, who reckoned him among the chief of her 
allies. Demetrius, however, being greatly incenfed 
at the flight put upon his After, fet up a pretender to 
the "throne, one Orophernes, a fuppofititious, or, as 
others call him, a natural fon of the deceafed king. 
The Romans ordered Eumenes king of Pergamus to 
afiift Ariarathes with all his forces : which he did, but 
to no purpofe ; for the confederates were overthrown by 
Demetrius, and Ariarathes was obliged to abandon the 
kingdom to his rival. This happened about 159 years 
before Chrift, and the ufurper immediately difpatched 
ambaffadors to Rome with a golden crown. The fe- 
nate declined accepting the prefent, till they heard his 
pretenfions to the kingdom ; and this Orophernes, by 
fuborned witneffes, made appear fo plain, that the fe- 
nate decreed that Ariarathes and he fhould reign as 
partners; but next year, Orophernes was driven out by 
Attalus brother to Eumenes, and his fucceffor to the 
kingdom of Pergamus. 

Ariarathes, being thus reftored, immediately de- 
manded of the Priennians 400 talents of gold which 
Orophernes had depofited with them. They honeftly 
replied, that as they had been trufted with the money 
by Orophernes, they could deliver it to none but him- 
felf, or fuch as came in his name. Upon this, the king 
entered their territories with an army, deftroying all 
wkh fire and fword. The Priennians, however, ftill 
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perfevered in their integrity ; and though their city was Capj^do- 
befieged by the united forces of Ariarathes and Atta- 
lus, not only made an obftinate defence, but found 
means to reftore the fum to Orophernes. At laft they 
applied to the Romans for afliftance, who enjoined the 
two kings to raife the fiege, under pain of being de- 
clared enemies to the republic. Ariarathes immediate- 
ly obeyed ; and marching his army into Affyria, joined 
Alexander Epiphanes againft Demetrius. Soter, by 
whom he had been formerly driven out of his kingdom. 
In the very firft engagement Demetrius was flain, and 
his army entirely difperfed, Ariarathes having on that 
occafion given uncommon proofs of his courage and 
conduit. Some years after, a war breaking out be- 
tween the Romans and Ariftonicus who claimed the 
kingdom of Pex'gamus in right of his father, Ariarathes 
joined the former, and was flain in the fame battle in 
which P. Craffus proconful of Afia was taken, and the 
Roman army cut in pieces. He left fix fons by his 
wife Laodice, on whom the Romans beftowed Lycao- 
nia and Cilicia. But Laodice, fearincr left her chil- 
dren, when they came of age, fliould taKe the govern- 
ment out of her hands, poifoned five of them, the 
youngeft only having efcaped her cruelty by being con- 
veyed out of the kingdom. The queen herfelf was foon 
after put to death by her fubjeils, who could not bear 
her cruel and tyrannical government. 

Laodice was fucceeded by Ariarathes VII. who, 
foon after his accefnon, married another Laodice, 
daughter of Mithridates the Great, hoping to find in 
that prince a powerful friend to fupport him againft Ni- 
comedes king of Bithynia, who laid claim to part of 
Cappadocia. But Mithridates inftead of afiifting, pro- 
cured one Gordius to poifon his unhappy fon-in law; 
and, on his death, feized the kingdom, under pretence 
of maintaining the rights of the Cappadocians againft 
Nicomedes, till the children of Ariarathes were in a 
condition to govern the kingdom. The Cappadocians 
at firft fancied themfelves obliged to their new pro- 
tector ; but, finding him unwilling to refign the king- 
dom to the lawful heir, they rofe up in arms, and, dri- 
ving out all the garrifons placed by Mithridates, pla- 
ced on the throne Ariarathes VIII. eldeft fon of their 
deceafed king. 

The new prince found himfelf immediately engaged 
in a war with Nicomedes ; but, being alhfted by Mi- 
thridates, not only drove him out of Cappadocia, but 
ftripped him of a great part of his hereditary domi- 
nions. On the conclufion of the peace, Mithridates, 
feeking for fome pretence to quarrel with Ariarathes, 
infifted upon his recalling Gordius, who had murdered 
his father; which being reje&ed with abhorrence, a war 
enfued. Mithridates took the field firft, in hopes of 
over-running Cappadocia before Ariarathes could be ia 
a condition to make head againft him ; but, contrary 
to his expeftation, he was met on the frontiers by the 
king of Cappadocia with an army no way inferior to 
his own. Hereupon he invited Ariarathes to a con- 
ference ; and, in fight of both armies, ftabbed him with 
a dagger, which he had concealed under his garment. 
This ftruck fuch terror into the Cappadocians, that 
they immediately difperfed, and gave Mithridates an 
opportunity of poffeffmg himfelf of the kingdom with- 
out the leaft oppofition. The Cappadocians, however, 
not able to endure the tyranny of his prefe&s, foon 
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and recalling the king’s brother, la, reftored Ariobarzanes to his throne, and rewarded Cappado- ftook off the yoke 

cia* who had fled into the province of Afia, proclaimed him 
v king. He was fcarce feated on the throne, however, 

before Mithridates invaded the kingdom at the head 
of a very numerous army, and having drawn Ariara- 
thes to a battle, defeated his army with great daugh- 
ter, and obliged him to abandon the kingdom. The 
unhappy prince foon after died of grief ; and Mithri- 
dates bellowed the kingdom on his Ion, who was then 
but eight years old, giving him alfo the name of Arla- 
rathes. But Nicomedes Philopater king of Bithynia, 
fearing left Mithridates, having now got pofleffion of 
the whole kingdom of Cappadocia, Ihould invade his 
territories, fuborned a youth to pafs himfelf for the 
third fon of Ariarathes, and to prefent to them a peti- 
tion in order to be reftored to his father’s kingdom. 
With him he fent to Rome Laodice, lifter of Mithri- 
dates, whom he had married after the death of her for- 
mer hulband Ariarathes. Laodice declared before the 
fenate, that Ihe had three fons by Ariarathes, and that 
the petitioner was one of them ; but that Ihe had 
been obliged to keep him concealed, left he Ihould un- 
dergo the fame fate with his brothers. The fenate af- 
fured him that they would at all events reinftate him 
hr his kingdom. But, in the mean time, Mithridates 
having notice of thefe tranfadtions, difpatched Gordius 
to Rome, to undeceive the fenate, and to perfuade 
them that the youth to whom he had refigned the king- 
dom of Cappadocia was the law-ful fon of the late king, 
and grandfon to Ariarathes who had loft his life in the 
fervice of the Romans againft Arillonicus. This un- 
expected embaffy put the fenate upon enquiring more 
narrowly into the matter, whereby the whole plot was 
difcovered ; upon which Mithridates was ordered to 
refign Cappadocia, and the kingdom was declared 
free. The Cappadocians, however, in a llrort time 
fent ambalfadors to Rome, acquainting the fenate that 
they could not live without a king. This greatly 
furprifed the Romans, who had fuch an averfron to 
royal authority ; but they ga\t: them leave to eleft a 
king of their own nation. As the family of Pharna- 
ces was now extinft, the Cappadocians chofe Ariobar- 
zanes ; and their choice was approved by the fenate, 
he having on all occalions Ihown himfelf a Heady friend 
to the Romans. 

Ariobarzanes had fcarce taken poffefiion of his king- 
dom when he was driven out by Tigranesking of Ar- 
menia ; wRo refigned Cappadocia to the fon of Mithri- 
dates, in purfuance of an alliance previoufly concluded 
between the two parties. Ariobarzanes fled to Rome; 
and, having engaged the fenate in his caufe, he re- 
turned into Afia with Sylla, wdio was enjoined to re- 
ftore him to his kingdom. This w^as ealily performed 
by Sylla, who, with a fmall body of troops, routed 
Gordius who came to meet him on the borders of Cap- 
padocia at the head of a numerous army. Sylla, howr- 
ever, had fcarce turned his back, when Ariobarzanes 
was again driven out by Ariarathes the fon of Mithri- 
dates, on whom Tigranes had beftowed the kingdom 
of Cappadocia. This obliged Sylla to return into A- 
fta, where he was attended with his ufual fuccefs, and 
Ariobarzanes was again placed on the throne. After 
the death of Sylla, he was the third time forced by 
Mithridates to abandon his kingdom ; but Pompey, 
having entirely defeated Mithridates near mount Stel- 

him for his fervices during the war, with the provinces 
of Sophene, Gordiene, and great part of Cilicia. The 
king, however, being now advanced in years, and de- 
firous of fpending the remainder of his life in eafe, 
refigned the crown to his fon Ariobarzanes, in pre- 
fence of”j?ompey ; and never afterwards troubled him- 
felf with affairs of Hate. 

Ariobarzanes II. proved no lefs faithful to the Ro- 
mans than his father had been. On the breaking out 
of the civil war between Caefar and Pompey, he tided 
wnth the latter ; but after the death of Pompey, he 
was received into favour by Csefar, who even beftowed 
upon him great part of Armenia. While Csefar was 
engaged in a war with the Egyptians, Pharnaces king 
of Pontus invaded Cappadocia, and ftripped Ariobar- 
zanes of all his dominions ; but Csefar, having defeated 
Pharnaces, reftored the king of Cappadocia, and ho- 
noured him with new titles of friendship. After the 
murder of Caefar, Ariobarzanes, having refufed to join 
Brutus and Caffius, was by them declared an enemy to 
the republic, and foon after taken priioner and put 
to death. He was fucceeded by his brother Ario- 
barzanes III. who was by Marc Anthony deprived 
both of his kingdom and life ; and in him ended the 
family of Ariobarzanes. 

Archelaus, the grandfon of that general of the fame 
name who commanded againft Sylla in the Mithridatic 
war, was by Marc Anthony placed on the throne of 
Cappadocia, though nowife related either to the fa- 
mily of Pharnaces or Ariobarzanes. Elis preferment 
was entirely owing to his mother Glaphyra, a woman 
of great beauty, but of a loofe behaviour, who, in re- 
turn for her compliance with the defires of Anthony, 
obtained the kingdom of Cappadocia for her fon. In 
the war between Auguftus and Anthony, he joined the 
latter; but at the interceffion of the Cappadocians, 
was pardoned by the emperor. Ele afterwards recei- 
ved from him Armenia the Leffer, and Cilicia Tra- 
chsea, for having affifted the Romans in clearing the 
feas of pirates who greatly infefted the coafts of Afia.. 
He contracted a Uriel friendship with Herod the Great, 
king of Judasa ; and even married his daughter Gla- 
phyra to Alexander, Herod’s fon. In the reign of 
Tiberius, Archelaus was fumrnoned to appear before 
the fenate ; for he had always been hated by that em- 
peror, becaufe in his retirement at Rhodes he had paid 
him no fort of refpedt. This had proceeded from no 
averfion in him to Tiberius, but from the warning gi- 
ven Archelaus to his friends at Rome. For Caius 
Csefar, the prefumptive heir to the empire, was then 
alive, and had been fent to compofe the differences of 
the call, whence the friendship of Tiberius was then 
looked upon as dangerous. But when he came to the 
empire, Tiberius, remembering the difrefpedl Shown 
him by Archelaus, enticed the latter to Rome by 
means of letters from Livia, who promifed him her fon 
Tiberius’s pardon, provided he came in perfon to im- 
plore it. Archelaus obeyed the fummons, and haften- 
ed to Rome; where he was received by the emperor 
with great wrath and contempt, and foon after accu- 
fed as a criminal in the fenate. The crimes of which 
he was accufed were mere fi£txons ; but his concern at 
feeing himfelf treated as a malefadlor was fo great, that 
he died foon after of grief, or, as others fay, laid vio- 
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lent hands on himfelf. He is faid to have reigned 50 

CAP 

years. 
On the death of Archelaus, the kingdom of Cappa- 

docia was reduced to a Roman province, and governed 
by thofe of the equeftxian order. It continued fubjeft 
to the Romans till the invafion of the eaftern empire 
by the Turks, to whom it is now fubjeift, but has 
no diftinguifhing modern name. In what was an- 
ciently called Cappadocia, however, the Turks have 
four Beglerbeglics, called Siwas, ‘Trebizond, Marajch, 
and CognL 

In the time of the Romans, the inhabitants of Cap- 
padocia bore fo bad a character, and were imputed fo 
vicious and lewd, that, among the neighbouring na- 
tions, a wicked man was emphatically called a Cappa- 
docian. In after ages, however, their lewd difpofition 
was fo corredled and reftrained by the pure dodtrines 
of Chriftianity, that no country whatever has produced 
greater champions of the Chriftian religion, or given 
to the church prelates of more unblemilhed charac- 
ters. 

We have now no fyftem of the Cappadocian laws, 
and fcarce wherewithal to form any particular idea of 
them. As to their commerce, they carried on a con- 
fiderable trade in horfes, great numbers of which were 
produced in their country ; and we read of. them in 
Scripture as frequenting the fairs of Tyre with this 
commodity. As Cappadocia abounded with mines of 
fiver, brafs, iron, and alum, and afforded great ftore of 
alaballer, cryital, and jafper, it is probable that they 
might fupply the neighbouring countries with thtfe 
commodities. 

The religion of the ancient Cappadocians was much 
the fame with that of the PerfianSi At Comana there 
was a rich and ftately temple dedicated to Bellona ; 
whofe battles the priefts and their attendants ufed to 
reprefent on Hated days, cutting and wounding each 
other as if feized with an enthufiaftic fury. No lefs 
famous and magnificent were the temples of Apollo 
Catanius, and of Jupiter : the laft of which had 3000 
facred fervants, or religious vot'lies. The chief prieff 
was next in rank to that of Comana ; and, according 
to Strabo, had an yearly revenue of 15 talents. Diana 
Perfica was worfhipped in a city called Cajlalalia, 
where women, devoted to the worfnip of that goddefs, 
were reported to tread barefooted on burning coals, 
without receiving any hurt. The temples of Diana at 
Diofpolis, and of Anias at Zela, were likewife-held in 
great veneration both by the Cappadocians and Arme- 
nians, who flocked to them from all parts. In the 
latter were tendered all oaths in matters of confequence j 
and the chief among the prielts was no way inferior 
in dignity, power, and wealth, to any in the kingdom; 
having a royal attendance, and an unlimited authority 
over all the inferior fervants and officers of the temple. 
The Romams, who willingly adopted all the fuperlti- 
tions and fuperftitious rites of the nations they con- 
quered, greatly increafed the revenues of this and o- 
ther temples ; conferring the priefthood on fuch as. 
they thought moll fit for carrying on their defigns.— 
We are told that human facrifices were offered at Co- 
mana ; and that this barbarous cuftom was brought by 
Oreftes and his filler Iphigenia from Taurica Scythica, 
where men and women were immolated to Diana. But 

this cuftom, if ever it obtained in Cappadocia, was a- Cappanus 
bolithed in the times of the Romans. Ca-la 

CAPPANUS, a name given by fome authors to a * ^ 
worm that adheres to and gnaws the bottoms of Ihips; 
to which it is extremely pernicious, efpecially in the 
Eaft and Weft Indies : to prevent this, feveral Ihips 
have lately been Iheathed with copper ; the firft trial 
of which was made on his majelly’s frigate the Alarm. 

CAPPARIS, in botany: A genus of the mono- 
gynia order, belonging to the polyandria clafs of plants; 
and in the natural method ranking under the 25th or- 
der, Putamineic. The calyx is tetraphyllous and cori- 
aceous ; there petals are four; the ftamina are long : . 
the fruit is a berry, carnous, unilocular, and peduncu- 
lated, or furnilhed with a foot’-ftalk. 

There are feven. fpecies. The fpinofa, or com- 
mon caper, is a low Ihrub, generally growing out 
of the joints of old wralls, the fiffuves of rocks, and a- 
mongft rubbilh, in moil of the warm parts of Europe : 
it hath woody ftalks, which fend out many lateral (len- 
der branches ; under each of thefe are placed two ftiort 
crooked fpines, between which and the branches come 
out the footftalks of the leaves, which are Angle, Ihort, 
and fullain a round fmooth entire leaf. At the inter- 
mediate joints, between the branches, come out the 
flowers on long footilalks ; before thefe expand, the 
bud with the empalernent is gathered for pickling. 
Thofe which are laft expand in form of a lingle rofe, 
having five large white petals, which are roundilh and 
concave ; in the middle are placed a great number of 
long ftamina, furrounding a ftyle which rifes above 
them, and crowned with an oval germen, which after- 
wards becomes a capfule filled with kidney-fhaped 
feeds. 

Culture. This plant is very difficultly preferved in 
Britain : it delights to grow in crevices of rocks, old 
walls, &c. and always thrives bell in an horizontal pc- 
fture ; fo that, when planted either in pots or in the 
full ground, they feldom thrive, though they may be 
kept alive for fome years. They are propagated by 
feeds in the warm parts of Europe, but very fcldom in 
Britain. 

Ufes. The buds, pickled with vinegar, &c. are 
brought to Britain annually from Italy and the Medi- 
terranean. They are fuppofed to excite appetite and 
affiil digeftion ; and to be particularly ufeful as deter- 
gents and aperients in obftra£rions of the liver and 
fpleen. 

. CAPRA, or Goat, a genus of quadrupeds belong- Plates- 
ing to the order of pecora. The horns are hollow, 
turned upwards, ereft, and fcabrous. There are eight qxxI!T, 
fore-teeth in the under jaw, ai*d none in the upper ; CXXIV,. 
and they have no dog-teeth. This genus confilts of 
14 fpecies, ’viz. 

I. The hircus, or common goat, with arched cari- 
nated horns, and a long beard. It is a native of the 
eaftern mountains. 

The goat is an . animal of more fagacity than the 
Iheep. Inftead of having an antipathy at mankind, 
they voluntarily mingle with them, and are eafiiy ta- 
med. Even in uninhabited countries, they betray no 
favage difpofitions. In the year 1698, an Englilh vef- 
fel having put in to the illand of Bonavifta, two ne- 
groes came aboard, and offered gratis to the captain as 

many 
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Capra, many goats as he pleafed. The captain expreffed his that of the he-goat Is moft in requeft : the whiteft and Capra. 
—v—' aflonidiment at this offer.. But the negroes replied, cleareft is fele&ed from that which grows on the » 'IJ_ 

that there were onlv 12 perfons in the ifland ; that haunches, where it is longeft and thickeft: a good fkin 
the goats had multiplied to fuch a degreer that they well haired is fold for a guinea; though a fkin of had 
were become extremely troublefome; and that, inftead hue, and fo yellow as to baffle the barber’s fkill Ur 
of having any difficulty in catching them, they follow- bleach, will not fetch above i8d. or 2 s. The Welfta 
ed the men wherever they went, and were fo obflinately goats are far fuperior in fixe, and in length and fine- 
©fficious, that they could not get quit of them upon nefs of hair, to thofe of other mountainous countries, 
any account whatever. Their ufual colour is white: thofe of France and the 

Goats are fenfxble of careffes, and capable of a con- Alps are fhort-haired, reddifh, and the horns fmall. 
fiderable degree of friendfhip. They are ftronger, Bolfters made from the hair of a goat were in me in 
more agile, and lefs timid, than fheep. They have a the days of Saul, as appears from 1 Samuel xix. 13^ 
lively, capricious, and wandering difpofition ; are fond The fpecies very probably was the Angora goat, which 
of high and folitary places, and frequently fleep upon is only found in the Eaft; and whofe loft and lilky hair 
the very points of rocks. They are more eaiily fup- fupplied a moft luxurious couch. 
ported than any other animal of the fame fize ; for The fuet of the goat is in great efleem as well as the 
there is hardly an herb, of the bark of a tree, which hfflr. Many of the inhabitants of Caernarvonfhire fuf- 
they will not eat with pleafure. Neither are they fer thefe animals to run wild on the rocks in winter as 
liable to fo many difeafes as fheep : they can bear heat well as in fummer; and kill them in Oftober for the 
and cold with lefs inconvenience. The adtions and fake of their fat, either by fhooting them with bullets, 
movements of animals depend more upon the force and or by running them down with dogs like deer. The 
variety of their fenfations than the ftrufture of their goats killed for this purpofe are about four or five years 
bodies : the natural inconftancy or fancifulnefs of goats old. Their fuet will make candles far fuperior in white- 
is accordingly expreffed by the irregularity of their nefs and goodnefs to thofe made from that ox the fheep 
ndlions : they walk, flop fhort, run, jump, fhow and or the ox, and accordingly brings a much greater price 
hide themfelves, as it were by mere caprice, and with- in the market; nor are the horns without their ufe, the 
out any other caufe than what arifes from the natural country people making of them excellent handles for 
vivacity of their temper. tucks and pen-knives. T. he fkin is peculiarly well ad- 

The buck will copulate when he is a year old, and apted for the glove manufactory, efpecially that of the 
the female when ffie is feven months. But as this is kid : abroad it is dreffed and made into Hookings, bed- 
rather premature, they are generally reflrained till ticks, bed-hangings, fheets, and even fhirts. In the 
they be 18 months or two years. The buck is bald, army it covers the horfeman’s arms, and carries the 
beautiful, and vigorous; one is fufficient to ferve 150 foot-foldier’s provifions. As it takes a dye better than 
females. A buck for propagation ffiould be large, any other fkin, it was formerly much ufed for hangings 
liandfome, and about two years of age; his neck fhould in the houfes of people of fortune, being fufceptible of 
be fhort and flefhy ; his head {lender ; his ears pen the richeft colours, and when flowered and ornamented 
dent; his thighs thick ; his limbs firm ; his hair with gold and filver became an elegant and fuperb fur- 
black, thick, and foft ; and his beard fhould be long niture. 
and bufhy. The females are generally in feafon from The flefh is of great ufe to the inhabitants of thofe 
September to the end of November. At that time countries which abound with goats; and affords them 
the males drive whole flocks of the females continually a cheap and plentiful provifion in the winter-months, 
from place to place, and fill the whole atmofphere when the kids are brought to market. The haunches 
around them with their flrong difagreeable odour ; of the goat are frequently faked and dried, and fupply 
which, though as difagreeable as afafeetida itfelf, yet all the ufes of bacon : this by the Welfh is called coch 
may be conducive to prevent many diftempers, and to yr wden, or hung venifon. The meat of a fplayed goat 
Cure nervous and hyflerieal ones. Horfes are fuppofed 
to be much refrefhed by it ; on which account many 
people keep a he-goat in their finds or {tables. 

Goats go with young four months and an half, and 
bring forth from the latter end of February to the latter 
end of April: having only two teats,they generally bring 
forth but one or two young; fometimes three; and in 
good warm paflures there have been inftances, tho’ rare, 
of their bringing forth four at a time. .They continue 
fruitful till they are feven years of age ; but a buck 
goat is feldom kept after he is five. Both young and 
old are affedted by the weather; a rainy feafon makes 
them thin, a dry funny one makes them fat and 
blithe: their exceffive venery prevents t heir longevity; 
for in our climate they feldom live above 11 or 12 years. 

Though the food of this animal coils next to no- 
thing, as it can fupport itfelf even upon the mofl bar- 
ren mountains, their produce is valuable. The whitefl 
wigs are made of their hair; for which purpofe 

of fix or feven years old (which is called byfr) is 
oned the heft; being generally very fat andfweet. This 
makes an excellent pally ; goes under the name of rock 
venifon; and is little inferior to that of the deer. 

The milk of the goat is fweet, nourifhing, and me- 
dicinal. It is an excellent fuccedaneum for afs’s milk; 
and has (with a tea-fpoonful of hartfhorn drunk warm 
in bed in the morning, and at four in the afternoon, 
and repeated for fome time) been a cure for phthifical 
people before they were gone too far. In fome of the 
mountainous parts of Scotland and Ireland, the milk is 
made into whey, which has done wonders in this and 
other cafes where coolers and refloratives are neceflary; 
and to many of thofe places there is as great a refort 
of patients of all ranks, as there is in England to the 
Spas or baths. It is not furprifing that the milk of 
this animal is fo falutary, as it browfes only on the tops, 
tendrils, and flowers, of the mountain fhrubs, and me- 
dicinal herbs ; reje&ing the groffer parts. The blood 



CAP [ T43 1 CAP 
cf the he-gcat, dried, was formerly reckoned a fpeciflc 
in pleurilies, and is even taken notice of by Dr Mead 
for this purpofe ; but is now defervedly neglected. 
Cheefe made of goat’s milk is much valued in fome of 
our mountainous countries, when kept to a proper age; 
but has a peculiar tafte and flavour. 

a. The Angora goat is a variety that is found only in 
the traft that furrounds Angora and Beibazar, towns 
in Afiatic Turky, for the diftance of three or four 
days journey. Strabo feems to have been acquainted 
with this kind; for fpeaking of the river Halys, he 
fays, that there are goats found near it that are not 
known in other parts. In the form of their body they 
differ from the common goat, being fhorter; their legs 
too are fhorter, their fides broader and flatter, and 
their horns ftraighter; but the moft valuable characler- 
iflic is their hair, which is foft as filk, of a glofly 
fllvery whitenefs, and curled in locks of eight or nine 
inches in length. This hair is the bafis of our fine 
camlets, and imported to England in form of thread ; 
for the Turks will not permit it to be exported raw, 
for a reafon that does them honour ; becaufe it fup- 
ports a multitude of poor, who live by fpinning it. 
The goat-herds of Angora and Beibazar are extremely 
careful of their flocks, frequently combing and wafh- 
ing them. It is obferved, that if they change their 
climate and pafture, they lofe their beauty : we there- 
fore fufpeft that the defign of Baron Alflroemer, a pa- 
triotic Swede, turned out fruitlefs, who imported fome 
into his own country, to propagate the breed for the 
Eke of their hair. 

b. The Capricorn of Buffon is another variety, ha- 
ving fhort horns, the ends turned forwards, their jfides 
annulated, and the rings more prominent before than 
behind. 

II. The ibex, or wild-goat, is the flock from whence 
the tame fpecies fprung. It has large knotty horns re- 
clined upon its back, is of a yellowifh colour, and its 
beard is black. The females are lefs, and have fmaller 
herns, more like thofe of a common flie-goat, and with 
few knobs on the upper furface: they bring one young 
one, feldom two, at a birth. They inhabit the higheil 
Alps of the Grifon’s country and the Valais ; are alfo 
found in Crete. They are very wild, and difficult to be 
fhot, as they always keep on the highefl points. Their 
chace is exceedingly dangerous: being very ftrong, they 
often tumble the incautious huntfman down the preci- 
pices, except he has time to lie down, and let the ani- 
mals pafs over him. They are faid not to be long- 
lived. 

III. The mambrina, or Syrian goat, with reclined 
horns, pendant ears, and a beard. It is a native of the 
Eafl. Their ears are of a vaft length; from one to two 
feet; and fometimes fo troublefome, that the owners 
cut off one to enable the animal to feed with more eafe. 
Thefe animals fupply Aleppo with milk. 

IV. The rupicapra, or chamois-goat, has ereft and 
hooked horns. The body is of a didky red colour; but 
the front, top of the head, gullet* and infide of the ears, 
are white; the under part of the tail is blackiffi ; and 
the upper lip is a little divided. It inhabits the Alps 
of Dauphine, Switzerland, and Italy ; the Pyrenean 
mountains; Greece, and Crete: does not dwell fo high 
in the hills as the ibex, and is found in greater num- 
bers* 

The chamois is of the fize of a domeftic goat, and 
his hair is as fhort as that of a hind. His vivacity is 
delightful, and his agility truly admirable. Thefe ani- 
mals are very focial among thomfelves: We find them 
going in pairs, or in little flocks of from three to twen- 
ty ; and fometimes we fee from 60 to 100 of them dif- 
perfed in different flocks along the declivity of the fame 
mountain. The large males keep at a diftance from 
the reft, except in the rutting feafon, v/hen tliey join 
the females, and beat off all the young. At this pe- 
riod, their ardour is flill ftronger than that of the wild 
bucks. They bleat often, and run from one mountain 
to another. Their feafon of love is in the months of 
October and November, and they bring forth in March 
and April. A young female takes the male at the 
age of 18 months. The females bring forth one, but 
rarely two, at a time. The young follow their mo-- 
thers till October, if not difperfed by the hunters or the 
wolves. We are affured that they live between 20 and 
30 years. Their flefh is very good. A fat chamois 
goat will yield from 10 to 12 pounds of fuet, which is 
harder and better than that of the goat. The blood of 
the chamois is extremely hot, and it is faid to have 
qualities and virtues nearly equal to thofe of the wild 
goat. The hunters fometimes mix the blood of the 
wild and chamois goats : At other times they fell the* 
blood of the wild goat for that of the chamois. The 
voice of the chamois is a very low and almoll imper- 
ceptible kind of bleating, refembling that of a hoarfe 
domeftic goat. It is by this bleating that they collect 
together, particularly the mothers and their young. 
But, when alarmed, or when they perceive their enemy, 
or any thing the nature of which they cannot dillin- 
guifh, they advertife one another by a kind of whift- 
ling noife. The fight of the chamois is very penetra- 
ting, and his fenfe of fmelling is acute. When he 
fees a man diilindtly, he flops for fome time, and flies 
off when he makes a nearer approach. His fenfe of 
hearing is equally acute as that of fmelling; for he 
hears the fmallelt noife. When the wind blows in the 
direction between him and a man, he will perceive the 
feent at the diftance of more than half a league. 
Hence, when he fmells or hears any thing which he 
cannot fee, he whiftles or blows with fuch force, that 
the rocks and forefts re-echoe the found. If there are 
many of them near, they all take the alarm. This 
whiffling is as long as the animal can blow without ta- 
king breath. It is at firft fharp, and turns flat at the- 

end. The chamois then flops for a moment, looks 
round on all fides, and begins whiffling afrefh, which 
he continues from time to time. His agitation is ex- 
treme. He ftrikes the earth with his feet * he leaps 
upon the higheft Hones he can find; he again looks 
round, leaps from one eminence to another ; and, when 
he difeovers any thing, he flies off. The whiffling o£. 
the male is fharper than that of the female. This 
whiffling is performed through the noftrils, and con- 
lifts of a ftrong blowing, fimilar to the found which a 
man may make by fixing his tongue to the palate, with 
his teeth nearly flint, his lips open, and fomewhat ex- 
tended, and blowing long and with great force. The 
chamois feeds on the fineft herbs. He feledls the moft 
delicate parts of plants, as the flowers and the tender- 
efl buds. Ele is very fond of fome aromatic herbs, 
particularly of the carline thiftle and genipay, which 

ap- 
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Capra, are the hotteft plants that grow in the Alps. When 
—  1 he eats green herbs, he drinks very little. He is very- 

fond of the leaves and tender buds of Ihrubs. He ru- 
minates like the common goat. The food he ufes 
feems to announce the heat oi his conilitution. This 
animal is admired for his large round eyes, whofe fize 
correfponds with the vivacity of his diipoiition. His 
head is adorned with two fmall horns, from halt a foot 
to nine inches in length. Their colour is a line black, 
and they are placed on the front nearly between his 
eyes; and, inftead of being refle&ed backward, like 
thofe of other animals, they advance forward above 
the eyes, and bend backward at the points, which are 
extremely lharp. He adjufts his ears moil beautifully 
to the points of his horns. Two tufts of black hair 
defcend from his horns to the fides of his face. The 
reft of the head is of a yellowilh white colour, which 
never changes. The horns of the chamois are ufed 
for the heads of canes. Thofe of the female are fmal- 
ler and lefs crooked. The Ikin of the chamois, when 
drefied, is very ftrong, nervous, and fupple, and makes 
excellent riding-breeches, gloves, and veils. Gar- 
ment^of this kind laft long, and are of great ufe to 

imamifadlurers. The chamois goats are fo impatient 
of heat, that, in fummer, they are only to be found 
under the lhades of caverns in the rocks, among maffes 
of congealed fnow and ice, or in elevated forells on the 
northern declivities of the molt fcabrous mountains, 
where the rays of the fun feldom penetrate. They 
palture in the mornings and evenings, and feldom du- 
ring the day. They traverfe the rocks and precipices 
with great facility, where the dogs dare not follow 
them. There is nothing more worthy of admiration 
than to fee thefe animals climbing or defcending inac- 
ceflible rocks. They neither mount nor defcend per- 
pendicularly, but in an oblique line. When defcend- 
ing, particularly, they throw themfelves down acrofs 
a rock which is nearly perpendicular, and of 20 or 30 
feet in height, without having a lingle prop to fup- 
port their feet. In defcending, they ftrike their feet 
three or four times againft the rock, till they arrive at 
a proper refting-place below. The fpring of their ten- 
dons is fo great, that, when leaping about among the 
precipices, one would imagine they had wings inftead 
of limbs. It has been alleged by fome, but without 
foundation, that the chamois, in climbing and de- 
fcending rocks, fupports himfelf by his horns. It 
is by the ftrength and agility of his limbs that the 
chamois is enabled to climb and defcend rocks. His 
legs are very free and tall; thofe behind are fome- 
what longer, and always crooked, which favours their 
fpringing to a great diftance ; and, when they throw 
.themfelves from a height, the hind legs receive the 
(hock, and perform the office of two fprings in break- 
ing the fall. In great fnows, and during the rigour 
of winter, the chamois goats inhabit the lower forefts, 
and live upon pine leaves, the buds of trees, buffies, 
and fuch green or dry herbs as they can find by scratch- 
ing off the fnow with their feet. The forefts that de- 
light them moft, are thofe which are very full of rocks 
and precipices. The hunting of the chamois is very 
difficult and laborious. The mode moft in ufe is to 
kill them by furprife. The hunters conceal themfelves 
behind rocks or large ftones, taking cafe that the wind 
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blows oppofite to them, and, when a favourable op- 
portunity occurs, {hoot them with muficet-balls. They ^ 
are likewife hunted in the fame manner as flags and 
other animals, by polling fome of the hunters in nar- 
row paffages, while others beat about to raife the 
game. Men are preferable for this purpofe to dogs ; 
for dogs too quickly difperfe the animals, who fiy off 
fuddenly to the diftance of four or five leagues. 

V. - The depressa is an African goat, with final! 
depreffed horns, bent inwards, lying on the head. It 
is about the fize of a kid; and the hair is long and pen- 
dulous. 

VI. The reversa is likewife an African goat, with 
ere£l horns, and curved a little forwards. It is about 
the fize of a kid of a year old. It inhabits Juda 
or Whidaw in Africa. 

VII. The gaze lea has long, ere£l, cylindrical 
horns, annulated near the bafe. It inhabits Egypt, the 
Cape, Arabia, the Levant, and India, dwelling in the 
plains. 

VIII. The cervicapra, with plated cylindrical 
horns, inhabits Barbary. The hair near the horns is 
longer than in any other part of the body. The fe- 
males want horns. Mr Haffelquift gives the following 
account of this fpecies: “ The cervicapra is larger, 
fwifter, and wilder, than the common rock-goat, and 
can fcarcely be taken without a falcon. It is met with 
near Aleppo. I have feen a variety of this which is 
common in the Eaft, and the horns appear different; 
perhaps it is a diftindl fpecies. This animal loves the 
fmoke of tobacco ; and, when caught alive, will ap- 
pi'oach the pipe of the huntfman, though otherwife more 
timid than any animal. This is perhaps the only crea- 
ture, befides man, that delights in the fmell of a poifon- 
ous and {linking plant. The Arabians hunt it with a 
falcon (falco gent'ilis, Lin.) I had an excellent oppor- 
tunity of feeing this fport near Nazareth in Galilee. 
An Arab, mounted on a fwift courfer, held the falcon 
in his hand, as huntfmen commonly do: when he efpied 
the rock-goat on the top of a mountain, he let loofe 
the falcon, which flew in a diredl line like an arrow, 
and attacked the animal ; fixing the talons of one of 
his feet into the cheek of the creature, and the other 
into its throat, extending his wings obliquely over the 
animal ; fpreading one towards one of its ears, and 
the other to the oppolite hip. The animal, thus attack- 
ed, made a leap twice the height of a man, and freed 
himfelf from the falcon : but being wounded, and lo- 
fing his ftrength and fpeed, he was again attacked by 
the falcon ; which fixed the talons of both its feet into 
the throat of the animal, and held it fail, till the huntf- 
man coming up, took it alive, and cut its throat; the 
falcon drinking the blood as a reward for his labour. 
A young falcon, which was learning, was likewife put 
to the throat of the goat: by this means are young fal- 
cons taught to fix their talons in the throat of the ani- 
mal, as being the properell part; for fiiould the falcon 
fix them in the creature’s hip, or fome other part of the 
body, the huntfman would not only lofe his game, but 
bis falcon alfo : for the animal, roufed by the wound, 
which could not prove mortal, would run to the de- 
ferts and the tops of the mountains, whither its enemy, 
keeping ;ts hold, would be obliged to follow; and, be- 
ing feparated from its mailer, muft of-courfe perifti.” 

lX. The 

Capra, 
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IX. The bezoartica, or bezoar goat, is bearded, 

and has cylindrical, arched, and wholly annulated horns. 
It is a native of Perlia. The bezoar is found in one of 
its llomachs, called alomafus. See Bezoar and Abo- 
masus. 

X. The Tartaric A, or faiga of BufFon, has cylin- 
drical, ftraight, annulated horns; the points inclining 
inward, the ends fmooth ; the other part furrounded 
with very prominent annuli; of a pale yellow colour, 
and the greateil part femipellucid ; the cutting teeth 
are placed fo loole in their fockets, as to move with 
the leall touch. The male is covered with rough hair 
like the he-goat, and has a very ftrong fmell; the fe- 
male is fmoother. The hair on the bottom of the lides 
and the throat is long, and refembles wool; that on 
the fides of the neck and head is hoary ; the back and 
fides of a dirty white ; the breaft, belly, and infide of 
the thighs, of a fhining white. The females are deili- 
tute of horns. Thefe animals inhabit all the deferts 
from the Danube and Dnieper to the river Irtifh, but 
not beyond. Nor are they ever feen to the north of 
54 or 55 degrees of latitude. They are found there- 
fore in Poland, Moldavia, about Mount Caucafus, and 
the Cafpian Sea, and Sibeiia, in the dreary open deferts, 
where falt-fprings abound, feeding on the fait, the a- 
crid and aromatic plants of thofe countries, and grow in 
the fummer-time very fat: but their flefh acquires a 
tafte difagreeable to many people, and is fcarcely eat- 
able, until it is fuffered to grow cold after drefling. The 
females go with young the whole winter ; and bring 
forth in the northern deferts in May. They have but 
one at a time; which is fingular, as the numbers of 
thefe animals are prodigious. The young are covered 
with a foft fleece, like new-dropt lambs, curled and 
waved. They are regularly migratory. In the rut- 
ting-feafon, late in autumn, they colled! in flocks of 
thoufands, and retire into the fouthern deferts. In 
the fpring they divide into little flocks, and return 
northward at the fame time as the wandering'Tartars 
change their quarters. 

They very feldom feed alone; the males feeding 
promifcuoufiy with the females and their young. They 
rarely lie down all at the fame time : but, by a provi- 
dential inftindl, feme are always keeping watch ; and 
when they are tired, they feemingly give notice tofuch 
as have taken their reft, who arife inftantly, and 
as it were relieve the centinels of the preceding hours. 
They thus often pieferve themfelves from the attack of 
wolves, and from the furprizeof the huntfmen. They 
are exceflively fwift, and will outrun the fleeteft horfe' 
or gre-hound ; yet partly through fear (for they are 
the moft timid of animals), and partly by the fhortnefs 
of their breath, they are very foon taken. If they are 
but bit by a dog, they inftantly fall down, nor vull 
they even offer to rife. In running they feem to in- 
cline on one fide, and their courfe is fo rapid that their 
feet feem fcarcely to touch the ground. In a wild 
itate they feem to have no voice. When brought up 
tame, the young emit a fliort fort of bleating, like 
fheep. 

The males are moft libidinous animals: the Tartars, 
who have fuflicient time to obierve them, report that 
they will copulate twenty times together; and that 
this ability ariles from their feeding on a certain herb, 
which has moft invigorating powers. When taken 
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young, they may eaflly be made tame ; but if caught Capr 
when at full age, are fo wild and fo obftinate as to 
refufe all food. When they die, their nofes are quite 
flaccid. 

They are hunted for the fake of their flefh, horns, 
and (kins, which are excellent for gloves, belts, &c. 
The huntfmen always approach them againft the wind, 
leaft they firould fmell their enemy ; they alfo avoid 
putting on red or white clothes, or any colours which 
might attract their notice. They are either (hot, or 
taken by dogs ; or by the black eagle, which is trained 
to this fpecies of falconry. Their beft feafon is in Sep- 
tember : at other times, the fkins are penetrated by 
worms. The fat refembles that of mutton ; in tafte, 
like that of a buck : the head is reckoned the moft de- 
licate part. 

XI. The Ammon,has femicircular, plain,white horns, 
and no beard. It is about the ftze of a ram, and is a 
native of Siberia. 

XII. The zEegagrus of Pallas, or Caucafan goat, 
has fmooth black horns, fharply ridged on their upper 
parts, and hollowed on their outward ftdes. No veftiges 
of knots or rings, but on the upper furface are fome 
wavy rifings; bend much back, and are much hooked at 
the end, approaching a little at the points. On the 
chin is a great beard, dufley, mixed with chefnut. The 
forepart of the head is black, the fides mixed with 
brown ; the reft of the animal grey, or grey mixed with 
ruft-colour. Along the middle of the back, from the 
neck to the tail, is a black lift ; and the tail is black. 

The female is either deftrtute of horns, or has very 
fliort ones. In fize it is fuperior to the largeft he- 
goats, but in form and agility refembles a flag : yet 
Monardus compares it to the he-goat, and fays that it 
has the feet of the goat. They inhabit the lower 
mountains of Caucafus and Taurus, all Afia Minor, 
and perhaps the mountains of India. They abound 
on the inhofpitable hills of Laar and Khorazan in Per- 
fta ; and according to Monardus are alfo found in 
Africa. It is an animal of vaft agility. Monardus 
was witnefs to the manner of its faving itfelf from in- 
jury by falling on its horns; for he faw that which he 
deferibes leap from a high tower, precipitating itfelf on 
its horns; then fpringing on its legs, and leaping about, 
without receiving the leaft harm. This is one of the 
animals which yields the once-valued alexipharmic, the 
Bezoar-ftone ; which is a concretion formed of many 
coats, incrufting a nucleus of fmall pebble, Hones of 
fruits, bits of ftraw, or buds of trees. The incrufting 
coats are created from the vegetable food of the ani- 
mals, efpecially the rich, dry, and hot herbs of the Per- 
lian and Indian mountains. Its virtues are now ex- 
ploded, and it is reckoned only an abforbent, and that 
of the weakeft kind. 

XIII.TheGNOU,with fcabrous horns, andthick atthe 
bafe, bending forward clofe to the head, then fuddenly 
reverting upwards. The mouth is fquare ; the noftrils 
covered with broad flaps. From the nofe, half way 
up the front, is a thick oblong-fquare brulh of long 
fliff black hairs refledfed upwards, on each fide of which 
the other hairs are long, and point clofely dowm the 
cheeks. Round the eyes are difpofed in a radiated 
form feveral ftrong hairs. The neck is fliort, and a 
little arched. On the top a ftrong and upright mane, 
reaching from the horns beyond the fliouldcrs. On 
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Capra, the chin is a long white beard; and on the gullet a 

——y—very long pendulous bunch oi hair. On the bieau, 
and between the fore-legs, the hairs ate very long and 
black. The tail reaches to the firft joint of the legs, 
and is full of hair like that of a horfe. and quite white. 
The body is thick; and covered with fmooth fhort 
hair of a mil brown colour tipt with white. The 
legs are long, elegant, and (lender, like thofe of a (lag. 
On each foot is only a (ingle fpurious or hind hoof.— 
It is a ftrange compound of animals : having a vaft 
head like that of an ox ; body and tail, like a horfe ; 
legs like a dag ; and the finus lacrymalis of an ante- 
lope. The ordinary (ize of it is about that of a 
common galloway; the length of it being fome- 
what above five, and height of it rather more than 
tour feet. Thefe animals inhabit in great numbers the 
fine plains of the great Namacquas, far north of the 
Cape of Good Hope, extending from S. lat. 25. to 28. 
42. where Africa feems at once to open its vaft trea- 
fures of hoeftd quadrupeds. It is an exceedingly fierce 
animal: on the light of any body it ufually drops its 
head, and puts itfelf into an attitude of offence and 
will dart with its horns againft the pales of the inclo- 
fure towards the perfons on the outfide ; yet it will 
afterwards take the bread which is oftered. It will 
often go upon its knees, run fwiftly in that lingular 
pofture, and furrow the ground with its horns and legs. 
The Hottentots call it Cnou from ks voice. It has 
two notes, one refembling the bellowing of an ox, the 
other more dear. It is called an ox by the Euro- 
peans. 

XIV. The Dorcas, or antelope, has cylindrical an- 
nulated horns, bent backward, contorted, and arifing 
from the front between the eyes. It is a native of A- 
fi ica and Mexico. Thefe animals are of a moft.elegant 
and a£tive make ; of a reftlefs and timid difpofition; ex- 
tremely watchful; of great vivacity ; remarkably fwift; 
exceedingly agile ; and mod of their boundings fo light, 
fo elaftic, as to (Irike the fpe&ator with aftoniftiment. 
What is very Angular, they will ftop in the middle of 
their courfe, for a moment gaze at their purfuers, and 
then refume their flight. 

As the chace of thefe animals is a favourite diverfion 
with the eaftern nations, from that may be colle&ed 
proofs of the rapid fpeed of the antelope tribe. The 
gre-hound, the fleeted of dogs, is unequal in the courfe ; 
and the fportfman is obliged to call in the aid of the fal- 
con trained to the work, to feize on the animal and 
impede its motions, to give the dogs time to overtake 
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the beauty of her eyes; and this is dill a common 
comparifon in the ead : dine el Cza%el, or, “ You have ~ 
eyes of an Antelope,” is the greateft compliment that 
can be paid to a fine woman. 

Some fpecies of the antelopes form herds of 2000 or 
3000, while others keep in fmall troops of five or fix. 
They generally refide in hilly countries ; though fome 
inhabit plains: they often browfe like the goat, and 
feed on the tender (hoots of trees, which gives their flefh 
an excellent flavour. This is to be underftood of thofe 
that are taken in the chafe; for thofe that are fattened 
in houfes are far lefs delicious. The fielh of fome fpe- 
cies are faid to tade of mu(k, which perhaps depends 
on the qualities of the plants they feed on. 

Mr Pennant makes the antelope a diftincf genus of 
animals, forming a link between the goat and the deer; 
with the firft of which they agree in the texture of the 
horns, which have a core in them, and they never caft 
them ; with the lad, in the elegance of their form, and 
great fwiftnefs. He diftingukhts feveral fpecics, among 
which he ranks the ga-zeller, the ccrvicapra, the bezoar- 
tica, and the tartarica of Linnaeus, deferibed above, 
vii. viii. ix. x. with the mofehus grimmia of the fame 
author. See Moschus. 

The other fpecies of antelopes didinguiftied by zoolo- 
gifts are : 

1. Kevella of Pallas, or flat-horned antelope, has 
horns twelve inches long, flattened on their (kies, in- 
clining firft backwards, bending in the middle, and then 
reverting forwards at their ends, and annulated with 
from fourteen to eighteen rings : the upper fide of the 
body is reddifh brown ; lower part and buttocks are 
white : the fize equal to a fmall roebuck. They in- 
habit Senegal ; where they live in great flecks, are 
eafily tamed, and are excellent meat. 

2. The corine antelope, wuth very (lender horns, fix 
inches long, furrounded with circular ruga : on each, 
fide of the face is a white line ; beneath that, is one of 
black : the neck, body, and flanks are tawny; belly 
and infide of the thighs white: on the knees is a tuft of 
hair. It is lefs than a roebuck, and inhabits Senegal. 

3. The nagor, or red antelope, with horns 5b inches 
long ; one or twra flight rings at the bafe ; ears much 
longer than the horns: hair ftiff and bright ; in all 
parts of a reddilh colour, paleft on the cheft : tail very 
(hort. Inhabits Senegal and the Cape; where at is 
very frequent, and is a common food. 

4. The dama or fwift antelope f/e Nanguer, Buff.), 
with roumf horns, eight inches long, reverting at their 
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In India and Perfia a fort of leopard is made ufe of ends. The general colour is tawny ; but this fpecies 
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in the chace ; this is an animal that takes its prey, 
not by fwiftnefs of foot, but by the greatnefs of its 
fprings, by motions fimilar to that of the antelope; 
but (hould the leopard fail in its firft effay, the game 
efcapes. 

The fleetnefs of this animal was proverbial in the 
country it inhabited even in the earlieft times : the 
fpeed of Afahel is beautifully compared to that of the 
tzebi; and the Gadites were faid to he as fwift as the 
roes upon the mountains. The facred winters took 
their fimiles from fuch objefts as were before the eyes 
of the people they addreffed themfelves to. There 
is another inftance drawn from the fame fubjeft: the 
difciple raifed to life at Joppa w-as fuppofed to have 
been called Talirfa, u e. Dorcas^ or the Antelopet from 

varies in that particular. It inhabits Senegal ; and is 
eafily tamed. It is very fwift: iElian compares its 
flight to the rapidity of a w hirlwind. 

5. The elk-antelope of Sparman (Indian antelope of 
Pennant), has thick ftraight horns, marked with two 
prominent fpiral ribs near two thirds of their length, 
fmooth towards their end ; fome above two feet long. 
The head is of a reddifh colour, bounded on the cheeks 
by a dufley line. The forehead is broad ; the nofe 
pointed. On the forehead is a ftripe of long loofc 
hairs; and on the lower part of the dewlap, a large, 
tuft of black hair. Along the neck and, back, from 
head to tail, is a black (hort mane: the reft of the body 
is of a bluifli grey, tinged with red. The tail does not 
reach to the firft joint of the leg; is covered with (hort 
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Capra, cinereous hair; and die end tufted with long: black hairs. 
—v  The li00fs are fhort, furrounded at their jun&ion with 

the legs by a circle of black hairs. The height to the 
fhoulders is five fret. It is thick bodied and Itrongly 
made ; but the legs are {lender. It wants the firms 
lachrymalis. The females are horned like the males.— 
The Caffres call this fpecies empofos and poffo. The 
Dutch of the Cape call it the eland or elk. M. de Buf- 
fon, by miftake, calls this the ermdous, which he ought 
to have bellowed on his condoma. It inhabits India, 
Congo, and the fouthern parts of Africa. They live 
in herds ; but the old males are often folitary. They 
grow very fat, efpecially about the breall and heait : 
fo that they are eafdy caught; and when purfued, will 
fometimes fall dead in the chace. They are flow run- 
ners: when roufed, always go againfl the wind, norcaji 
the hunters (even if they front the herd) divert them 
from their courfe. The flefh is fine-grained, very de- 
licious, and juicy. The hide is tough: the Hottentots 
make tobacco-pipes of the horns. 

6. The cervine antelope, or antelope hubaHs of Pallas, 
with horns bending outward and backward, almoft clofe 
at their bale, and diftant at their points; twiiled and 
annulated ; very ftrong and black : the head is large, 
and like that of an ox: the eyes are placed very high, 
and near to the horns: the form of the body is a mix- 
ture of the flag and heifer ; height to the top of the 
fhoulders four feet : the tail is rather more than a foot 
long, afinine, and terminated with a tuft of hair : the 
colour a reddifh brown ; white about the rump, the 
inner fide of the thighs, and lower part of the belly : a 
dark fpace occupies the top of the back, the front of 
the upper part of the fore legs, and hinder part of the 
thighs. It inhabits Barbary, and probably other parts 
of Africa, being alfo found towards the Cape of Good 
Hope. It is the bekker el luafi of the Arabs, accord- 
ing to Dr Shaw; who fays, that its young quickly 
grow tame, nnd herd with other cattle. Mr Forfkal 
mentions it among the Arabian animals of an uncer- 
tain genus, by the name of baknr uajeh. 1 his is the 
bubalus of the ancients ; not the buffalo, as later wri- 
ters have fuppofed. The Dutch of the Cape call this 
fpecies hartebeef. They go in great herds : few only 
are folitary. They gallop feemingly with a heavy 
pace, yet go fwiftly. They drop on their knees to 
fight like the white-footed antelope or nil-ghau, and 
the bofeh-bok, after-deferibed. The flefh is fine grained, 
but dry.—Mr Sparman informs us, that in this animal 
there is a pore one line in diameter, an inch or an inch 
and a half below and before the internal angle of the 
eye. From this pore, which is the aperture of a carun- 
cle that lies below, there is fecreted a matter almoil 
like ear-wax, which he obferved the Hottentots kept 
In a piece of fkin as a rare and excellent medicine ; 
on the dried skin of the animal, this pore is fcarcely to 
be difeerned. Fhis iMr Sparman mppofes is the rca- 
fon why fo great and accurate a zoologifl as M. Pallas 

who‘deferibes it in his Spicileg’ta under the denomina- 
tion iof Antilop: buhalis ) makes no mention of this pore, 
as’he made his defcriptions chiefly from the dried ikins 

■of this animal. The ufe of this pore, which is aifo 
•found in the deer, is for affording freer refpiration, a 
circumftancefo efietitial to bealis of chafe. SccCervus- 

y. The fprmger, with (lender horns, annulated half 
way, and twice contorted. The ears very long and 
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dufky. The face, cheeks, nofe, chin, and throat, are ^arri' 
white. The whole upper fide of the neck, part of the "" 'r— 

lower, the back, fides, and outfide of the limbs, are of 
a pale yellowifh brown. The cheft, belly, and infide 
of the limbs, are white ; the fides and belly divided by 
a broad band of chefnut, which runs down part of the 
fhoulders. The tail reaches to the firfl joint of the 
leg ; the upper part white ; the lower black, and fur- 
nifhed with long hair. T he buttocks are white ; and 
from the tail half way up the back is a ftripe of white, 
expanfible at pleafure. This elegant fpecies weighs 
about fifty pounds, and is rather lefs than a roebuck. 
It inhabits the Cape of Good Hope, where it is called 
the fpr'mg-bock, from the prodigious leaps it takes on 
the fight of any body. When alarmed, it has the 
power of expanding the white fpace about the tail in- 
to the form of a circle, which returns to its linear form 
when the animal is tranquil. Thefe animals migrate 
annually from the interior parts in fmall herds, and 
continue in the neighbourhood of the Cape for two or 
three months : then join companies, and go off in 
troops confifting of many thoufands, covering the 
great plains for feveral hours in their paffage. 1 hey 
are attended in their migrations by numbers of lions, 
hvsenas, and oilier wild beafts, which make great de- 
ff rudlion among them. They are excellent eating, and 
with other antelopes are the venifon of the Cape. Mr 
Mafon* informs us, that they alfo make periodical * mi. 
migrations, in feven or eight years, in herds of many TV ”/ _ 
hundred thoufands, from the north, as he fuppofes from 
the interior parts of Term de Natal. T hey are com- 
pelled to it by the exceffive drought which happens in 
that region, when fometimes there does not fall a drop 
of rain for two or three years, 1 hefe animals in their 
courfe defolate Caffraria, fpreading over the whole 
country, and not leaving a blade of grafs. Dions at- 
tend them ; where one of thofe beafts of prey are, his 
place is known by the vaft void vifible in the middle of 
the timorous herd, 

8, The ftriped antelope, has fmooth horns, twifted 
fpirally, and compreffed Tideways, with a ridge on one 
fide following the wreaths: they confift of three bends; 
and are fometimes four feet and a ffalf long meafured 
in a ftraight line. They are naturally of a dufky co- 
lour, and wrinkled ; but are generally brought over 
highly polifhed. The females are deftitute of horns. 
In the upper jaw is a hard horny fubftance, difpofed in 
ridges. The length of the animal is nine feet; the legs 
are (lender: the general colour is of a reddifh call, mixed 
with grey ; and from the tail, along the top of the 
back, to the (boulders, is a white ftripe ; from which 
art feven others, four pointing towards the thighs, 
and three towards the belly ; but they vary in number 
of ftripes. On the upper part of the neck is a fhort 
maiue: beneath the neck, from the throat to the breaft, 
are fome long hairs hanging down. It inhabits the 
Cape of Good Hope, where it is called coedoes, and is 
faid to leap to a moft aftonilhing height. This fpecies 
wants th e finus lacrymalis. 

9. The bofeh-bok, or wood-goat of the Cape, a 
fpecies of antelope, according to Mr Sparman, un- 
known to all the cultivators of natural hiftory, whether 
ancient or modern, till he deferibed it in the memoirs 
of the Swedifh academy for the year 1780, quarter 
?d, by the name of ar.tilope fylvatiea. This animal 
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Capra, has obtained the name it goes by, in confequence of 

its being the only one among the gazels in Africa, 
which may be properly faid to live in the woods and 
groves. In fize, the bofch*bok is fomewhat above two 
feet and a half high. The horns are ten inches and a 
half long ; the ears half the length of the horns, or 
five inches.—The horns are black, in fome meafure 
triangular, and at the fame time wreathed, fo that 
both the fides and angles have fomewhat of a fpiral 
turn. At bottom they are rather rough, in confe- 
quence of a fet of almoft innumerable wavy-rings ; 
which, however, are not elevated much above the fur- 
face. At top they are conical and {harp-pointed, and 
in that part as fmooth as though they had been polifh- 
ed. The teeth of this animal are like thofe of other 
antelopes. It has no fore teeth or incifores except in 
the lower jaw, where it has eight.—There is no porus 
ceriferus in this, as there is in fome other antelopes. 
The hairs on the head are very fhort and fine ; after- 
wards they become more rough and rugged, refem- 
bling goats hair more than that of gazels or harts. 
Forwards on the neck, bread, fides, and belly, they 
are an inch and a half or two inches long. On the 
ridge of the neck, and fo on all along that of the back, 
they are three or four inches in length, fo as to form 
a kind of mane there, terminating in a tail about a 
finger’s breadth long. On the hind part of the thighs 
and buttocks likewife, the hairs are eight inches long; 
the legs and feet are {lender, and covered with fhort 
hairs ; the fetlock-joints are fmall ; the nofe and un- 
der-lip are decorated with black whifkers about an inch 
long. The predominant colour in this animal is dark- 
brown, which occupies the principal part of the fides, 
the back, the upper part of the tail, the upper part 
of the cheft and fore-ribs, and the fore-part of the 
belly. A ftill darker brown, bordering upon black, 
is difcoverable on the outlide of the fhoulders, and 
fome part of the fore-ribs. The fore-part of the nofe, 
from the eyes to the muzzle, is of a foot colour. The 
ears are likewife as black as foot on the outfide, but 
on the infide grey ; and both outwards and inwards 
covered with hairs Hill fhorter than thofe on the head; 
excepting half the fore-part of the lower edge, where 
the hairs are white and half an inch long. Divers 
fmall white fpots, from nine to twelve in all, are feen 
on each of the haunches and on the fides near them. A 
narrow line of long white hairs extends from the neck 
all along the back and tail, in the midft of the long 
brown hairs already defcribed. From the chine of the 
back to the fides run five white parallel ftreaks, which, 
however, are only difcoverable by a clofe infpeftion. 

This creature does much mifchief to the vineyards 
and kitchen-gardens of the Cape colonifts ; and it 
{hows a great deal of craft and artifice in avoiding the 
fnares and traps fet for it, as well as the ambufcades 
of the fportfmen. As the bofch-bok runs but {lowly, 
it fometimes happens that he is caught by dogs. 
When he fees there is no other refource, he puts him- 
felf in a pofture of defence ; and when he is going to 
butt, kneels down, like the white-footed antelope ipid 
the hartbeeft. The colonifts are not very fonjf of 
hunting him in this manner, as the beaft on this occa- 
fion generally fells his life at a very dear rate, by go- 
ring and killing fome of their beft and moft fpirited 
hounds. This creature’s horns, which are its chief 

defence, fometimes alio prove its bane, by being en- Capra. 
tangled in the bulhes and fmall branches of trees,  
which thus flop the beaft in its flight. In fome mea- 
fure to avoid this, it carries its noh horizontally and 
ftraight forward while it runs; fo that its horns lie, as it 
were, dire&ly on its neck : notwithftanding which, 
their horns are generally worn away a little on the 
fore part, and thus acquire fome degree of polifn.— 
This fpecies of antelope is monogamous, or keeps in 
pairs. It is fwifter in woodlands than the dogs, which 
likewife fooner lofe feent of him there. The female, 
which is without horns, and on that account runs 
about in the foreft more free and unimpeded, does not 
fuffer herfelf fo eafily to be hunted out of the woods, 
having there, as well as on the plains, a more certain 
defence againft the dogs in her legs, than the male 
has in his horns, efpecially as {he is not fo bulky and 
heavy as the male. Her breaft is faid to be very 
plump and flelhy, but the flefn in general is not very 
tender. 

10. The leucoryx with the nofe thick and broad, 
like that of a cow ; the ears fomewhat douching; 
body clumfy and thick : The horns long, very {light- 
ly incurvated, {lender, annulatedpart of the way; black, 
pointed. The tail reaching to the firft joint of the 
legs, and tufted. The colour is in all parts a fnowy 
whitenefs, except the middle of the face, fides of the 
cheeks, and limbs, which are tinged with red.—This 
fpecies is about the fize of a Welch runt; and inha- 
bits Gow Bahrein, an ifle in the gulph of Baffora. 

11. The pieda, white-footed antelope, or nyl-ghau ; 
with Ihort horns, bending a little forward; ears large, 
marked with two black ftripes; a fmall black mane on 
the neck, and half way down the back: a tuft of 
long black hairs on the fore-part of the neck; above 
that, a large fpot of white ; another between the fore- 
legs on the cheft : one white fpot on each fore-foot ; 
two on each hind-foot: the tail is long, tufted with 
black hairs. The colour of the male is a dark grey. 
The female is of a pale brown colour; with a mane, 
tuft, and ftriped ears, like the male; on each foot 
three tranfverfe bands of black and two of white : It 
is deftitute of horns. The height to the top of the 
{boulders is four feet and an inch; the length from the 
bottom of the neck to the anus, four feet. The head 
is like that of a flag; the legs are delicate. - Thefe ani- 
mals inhabit the diftant and interior parts of India, re- 
mote from our fettlements. They are brought down 
as curiofities to the Europeans, and have of late years 
been frequently imported into England. In the days 
of Aurenge Zebe, they abounded between Delhi and 
Labor, on the way to Cachemire. They were called 
nyl-ghau, or blue or grey bulls ; and were one of the ob- 
je<fts of chace, with that mighty prince, during his 
journey. They were inclofed by his army of hunters 
within nets, which being drawn clofer and clofer, at 
length formed a fmall precinft: into this the king, 
his omrahs, and hunters, entered, ard killed the beafts 
with arrows, fpears, or mulkets; and fo netimes in fuch 
numbers, that Aurenge Zebe ufed to fend quarters as 
prefents to all his great people. They are ufually 
very gentle and tame, will feed readily, and lick the 
hands which give them food. In confinement they 
will eat oats, but prefer grafs and hay; are very fond 
of wheaten bread; and when thirfty, they will drink. 
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two gallons at a tirre. They are faid to be at 
times very vicious and fierce. When the males fight, 
they drop on their knees at a diftance from one 
another, make their approaches in that attitude, and 
when they come near, fpring and dart at each other. 
They will often, in a ftate of confinement, fall into that 
pofture without doing any harm. They will, not- 
withftanding, attack mankind unprovoked. A la- 
bourer, who was looking over fome pales which mcio- 
fed a few of them, was afermed by one of the males 
flying at him like lightning; but he was faved by the 
intervention of the woodwork, which it broke to 
pieces, and at the fame time one of its horns.—They 
have bred in England. They are fuppofed to go nine 
months with young, and have fometimes twro at a 
birth. 

12. The fcripta or harnefled antelope Buff.), 
has llraight horns nine inches long, pointing back- 
wards, with tw'o fpiral ribs. The general colour is a 
deep tawny ; but the fides are moil iingularly marked 
with two tranfverfe bands of white, crofled by two 
others from the back to the belly ; the rump with 
three white lines pointing downwards on each fide ; 
and the thighs are fpotted with wdrite. The tail is 
ten inches long, covered with long rough hairs.— It 
inhabits the plains and woods of Senegal, living in 
large herds. It is frequent at the Cape, where it is 
called the bonte-bok, or fpotted goat. 

CAPiu-Saltans, in meteorology, a fiery meteor or 
exhalation fometimes feen in the atmofphere. It forms 
an infledled line, refembling in fome meafure the ca- 
perings of a goat; whence it has its name. 

CAPRALA, an ifle of Italy, in the Tufcan fea, to 
the north-eall of Coriica, on which it depends It is 
pretty populous, and has a lh*ong caftle for its defence. 
It is about 15 miles in circumference. E. Long. 11. 
5. N. Lat. 43. 15. 

CAPRA RIA, in botany : A genus of the angio- 
fpermia order, belonging to the didynamia clafs of 
plants ; and in the natural method ranking under the 
40th order, Perfonata. The calyx is quinquepartite; 
the corolla campanulated, quinquefid, with acute feg- 
ments ; the capfule bivalved, bilocular, and polyfper- 
mous. There is but one fpecies, the biflora, which is 
a native of the warm parts of America. Being a 
troublefome w^eed, and without beauty, it is never cul- 
tivated, except in botanic gardens for the fake of va- 
riety. 

CAPRAROLA, one of the moll magnificent pa- 
laces in Italy, feated on a hill, in Ronciglione, whofe 
foot is watered by the river Tircia. It w7as built by 
cardinal Farnefe ; and has five fronts, in the middle of 
which is a round court, though all the I'ooms are fquare, 
and well proportioned. It is 27 miles north-well of 
Rome. 

CAPREiE. See Capri. 
CAPREOLUS (Elias), an excellent civilian, and 

learned hiftorian, born in Brefcia in Italy, wrote an 
hillory of Brefcia, and other w’orks : died in 1519* 

CAPRI, (anciently Caprea), a city and ifland at the 
entrance of the gulph of Naples, E. Long. 14. 50. N. 
Lat. 40. 45.—The illand is only four miles long and 
one broad ; the city is a bifhop’s fee, fituated on a 
high rock at the well end of the illand. Capreas wTas 
anciently famous for the retreat of the emperor Pibe- 
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rius for feven years, during wdiich be indulged himfelf Cap4 
in the moll fcandalous debaucheries*. Before Tiberius Ca]Jjfic^ 
came hither, Capri had attra&ed the notice of Auguf- tion. 
tus, as a moll eligible retreat, though in fight of popu- -J 
Ions cities, and almoll in the centre of the empire. His * See 7i- 
fucceffor preferred it to every other refidence ; and in berius. 
order to vary his pleafures, and enjoy the advantages 
as w-ell as avoid the inconveniences of each revolving 
feafon, built twelve villas in different fituations, dedi- 
cated to the twelve greater gods: the ruins of fomc 
of them are Hill to be feen : at Santa Maria are exten- 
five vaults and refervoirs; and on an adjoining brow- 
are the remains of a light-houfe ; two broken columns 
indicate the entrance of the principal court. Ac- 
cording to Dion Caffius, this illand was wild and bar- 
ren before the Caefars took it under their immediate 
protedlion: at this day a large portion of its furface 
is uncultivated and imprafticable ; but every fpot that 
will admit the hoe is indullrioully tilled, and richly 
laden with the choicefl produfilions of agriculture. The 
odium attached to the memory of Tiberius proved fa- 
tal to his favourite abode ; fcarce was his death pro- 
claimed at Rome, when the fenate iffued orders for the 
demolition of every fabric he had raifed on the ifland, 
which by way of punilhment was thenceforward de- 
llined to be a Hate prifon. The wife and filler of 
Commodus were banilhed to its inhofpitable rocks, 
which were foon ilained with their blood. In the middle 
ages Capri became an appendage of the Amallitan re- 
public, and after the downfall of that Hate, belonged 
to the duchy of Naples. There Hood a pharos on this 
ifland, which, a few days before the death of Tiberius, 
was overthrown by an earthquake. 

CAPRIATA (Peter John), a civilian and hiHorian, 
was born at Genoa. He wrote, in Italian, the hillory 
of the wars of Italy ; an Englilh tranllation of which 
was printed in London in 1663. 

CAPRICORN, in ailronomy, one of the 12 figna 
of the zodiac. See Astronomy, n° 404. 

The ancients accounted Capricorn the tenth fign j 
and when the fun arrived thereat, it made the winter 
folHice with regard to our hemifphere : but the Hars 
having advanced a whole lign towards the call, Capri- 
corn is now rather the 1 ith fign; and it is at the fun’s 
entry into Sagittary that the folHice happens, though 
the ancient manner of fpeaking is Hill retained. 

This fign is reprefented on ancient monuments, me- 
dals, &c. as having the forepart of a goat and the hind- 
part of a fifli, which is the form of an iEgipan ; fome- 
times limply under the form of a goat. 

Tropic of Capricorn, a leffer circle of the fphere, 
which is parallel to the equinoctial, and at 230 30' di- 
Hance from it fouthwards ; palling through the begin- 
ning of Capricorn. 

CAPRIFICATION, a method ufedin the Levant, 
for ripening the fruit of the domtfiic fig-tree, by means 
of infedts bred in that of the wild fig-tree. 

The moll ample and fatisfaClory accounts of this 
curious operation in gardening are thofe of Tourne- 
fort and Pontedera: the former, in his Voyage to the 
Levant, and in a Memoir delivered to the academy of 
feiences at Paris in 1705 ; the latter, in his Anthologies 
The fubfiance of Tournefort’s account follows : “ 0£ 
the thirty fpecies or varieties of the domeHic fig-tree 
which are cultivated in France, Spain, and Italy, there 

are- 
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Capnfica- arc lut trro cultivated in the Archipelago. The firft 

tion. fpecies is called or nos, from the old Greek er'mos, which 
v anfwers to caprificus in Latin, and fignifies a wild fig- 

tree. The fecond is the domellic or garden fig-tree. 
The former bears fuccefTively, in the fame year, three 
forts of fruit, called fonutes, cratitires, and orni; which, 
though not good to eat, are found abfolutely neceffary 
rewards ripening thofe of the garden-fig. Thefe fruits 
have a fleek even Lin ; are of a deep green colour ; 
and contain in their dry and mealy infide feveral male 
and female flowers placed upon diftincf foot-ftalks, the 
former above the latter. The fornites appear in Augutt, 
and continue to November without ripening : in thefe 
are bred fmall worms, which turn to a fort of gnats 
nowhere to be feen but about thefe trees. In October 
and November, thefe gnats of themfelves make a punc- 
ture into the fecond fruit, which is called cratitires. 
Thefe do not fhow themfelves till towards the end of 
September. The fornites gradually fall away' after the 
gnats are gone ; the cratitires, on the contrary, remain 
on the tree till May, and inclofe the eggs depofitedby 
the gnats when they pricked them. In May, the third 
fort of fruit, called orni, begins to be produced by the 
wild fig-trees. This is much bigger than the other 
two ; and when it grows to a certain fize, and its bud 
begins to open, it is pricked in that part by the gnats 
of the cratitires, which are ftrong enough to go from 
one fruit to another to depofit their eggs. It fome- 
times happens that the gnats of the cratitires are flow 
to come forth in certain parts, while the orni in thofe 
veryr parts are difpofed to receive them. In this cafe, 
the hufbandman is obliged to look for the cratitires in 
another part, and fix them at the ends of the branches 
of thofe fig-trees whofe orni are in a fit difpofition to 
be pricked by the gnats. If they mifs the opportuni- 
ty, the orni fall, and the gnats of the cratitires fly away'. 
None but thole that are well acquainted with the "cul- 
ture know the critical moment of doing this ; and in 
order to know it, their eye is perpetually fixed on the 
bud of the fig ; for that part not onlyr indicates the 
time that the prickers are to ifiue forth, but alfo when 
the fig is to be fuccefsfully pricked : if the bud is too 
hard and compact, the gnat cannot lay' its eggs; and 
the fig drops when the bud is too open. 

“ The ufe of all thefe three forts of fruit is to ripen 
the fruit of the garden fig-tree, in the following 
manner. During the months of June and July, the 
peafants take the orni, at the time their gnats are ready' 
to break out, and carry them to the garden fig-trees : 
if they do not nick the moment, the orni fall; and the 
fruit of the domeftic fig-tree, not ripening, will in a 
very little time fall in like manner. The peafants are 
fo well acquainted with thefe precious moments, that, 
every' morning, in making their infpeftion, they only' 
transfer to their garden fig-trees fuch orni as are well 
conditioned, otherwife they lofe their crop. In this 
cafe, however, they have one remedy, though an indif- 
ferent one ; which is, to ftrew over the garden fig-trees 
another plant in whofe fruit there is alfo a fpecies of 
gnats which anfwer the pm-pofe in fome meafure.” 

The caprification of the ancient Greeks and Ro- 
mans, deferibed by Theophraftus, Plutarch, Pliny, 
and other authors of antiquity', correfponds in every 
circumftance with what is praftifed at this day in the 
Archipelago and in Italy. Thefe all agree in decla- 
ring, that the wild fig-tree, caprificus, never ripened its 
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fruit ; but was abfolutely neceflary for ripening that Cay 
of the garden or domeftic fig, over which the hufband- 
men fufpended its branches. The reafon of this fuc-'— 
cefs lias been fuppofed to be, that by the punctures of 
thefe infedts the veffels of the fruit are lacerated, and 
thereby a greater quantity of nutritious juice derived 
thither. Perhaps, too, in depofiting their eggs, the 
gnats leave behind them fome fort of liquor proper to 
ferment gently with the milk of the figs, and to make 
their fleflv tender. The figs in Provence, and even at 
Paris, ripen much fooner for having their buds pricked 
with a itraw dipped in olive-oil. Plums and pears 
ilkewife, pricked by fome infedts, ripen much the faft- 
er for it; and the flefti round fuch pundture is better 
tafted than the reft. It is not to be difputed, that 
confiderable changes happen to the contexture of fruits 
fo pricked, juft the fame as to parts of animals pierced 
with any fliarp inftrument. Otliers have fuppofed that 
thefe infedts penetrated the fruit of the tree to which 
they were brought, and gave a more free admiffion to 
the air, and to the fun. Linnaeus explained the ope- 
ration, by fuppofmg that the infedfs brought the farina 
from the wild fig, which contained male flowers only, 
to the domeftic fig, which contained the female ones. 
Haffelquift, from what he faw in Paleftine, feemed to 
doubt of this mode of frudfification. M. Bernard, iA 
the Memoirs of the Society of Agriculture, oppofes it 
more decidedly. He could never find the infect in the 
cultivated fig; and, in reality, it appeared to leave the 
wild fig, after the ftamina were mature, and their pol- 
len difiipated : befides, he adds, what they may have 
brought on their wings muft be rubbed away, in the 
little aperture which they would form for themfelves. 
At Malta, where there are feven or eight varieties of 
the domeftic fig, this operation is only performed on 
thefe which ripen lateft : the former are of a proper 
fize, fine flavour, and in great abundance without it ; 
fo that he thinks the caprification only haftens the 
ripening. He examined the parts of fructification of 
the fig; and he obferves, if this examination be made 
previous to the ripening, that round the eye of the 
fig, and in the fubftance of its covering, may be 
feen triangular dentated leaves, prefled one againlt an-' 
other; and under thefe leaves are the ftamina, whofe 
pollen is deftined for the impregnation of the grains, 
which fill the reft of the fruit. Thefe male organs are 
much more numerous in the wild fig than in the do- 
meftic ; and the ftamina are found to contain a yellow 
daft, which may be collected when it is ripe. The 
wild figs, when ripe, are not fucculent, and have no 
tafte, though the grains are difpofed in the fame man- 
ner as in the other kind. The pith of the grain of 
the wild fruit ferves as food to a fpecies of the cynips, 
whofe larva is white, till the moment of its transforma- 
tion ; and it is by an opening, in the direction of the 
piftil, that the infect penetrates the grain. From this 
account it is thought probable that the infedt is only 
communicated by accident to the domeftic fig, and 
that the flowers of this genus are fometimes herma- 
phrodites. But the number of hermaphrodite flowers 
being fewer on the cultivated than on the wild fig, the 
feeds are fecundated more certainly and quickly by 
the caprification ; and every' botanift knows, that when 
the impregnation is completed, the flower foon withers; 
while, if by any accident it is delayed, it continues in 
bloom much longer. This view of the fubjeef, there- 

forCj 
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nml- fore, explains very completely the reafon why, in Malta, 
s* the caprincation is praclifed on the late kind of figs, be- 
  cauie it haitens the formation and maturity of the fruit. 

CAPRIMULGUS, Goat-sucker, or Fern-owl, 
in ornithology, a genus of birds belonging to the order 
of pafleres. The beak is incurvated, fmall, tapering, and 
depreffed at the bafe; the mouth opens very wide. 

I. The Europaeus, with the tubes of the noftrils 
hardlv vifible. It feeds on moths, gnats, dorrs, or 
chaffers ; from which Charleton calls it a dorr-hawk, 
its food being entirely of that fpecies of beetle du- 
ring the month of July, the period of that infe&’s 
flight in this country. This bird migrates. It makes 
but a ihort {lay with us: appears the latter end of 
Mav ; and difappears, in the northern parts of our 
if and, the latter end of Auguff ; but, in the fouthern, 
Pays above a month later. It inhabits all parts of Bri- 
td:\ from Cornwall to the county of Rofs. Mr Sco- 
pcii teems to credit the report of their fucking the 
teats of goats, an error delivered down from the days 
tf Ariffotle. Its notes are moft lingular. The loud- 
eft fo much refembles that of a large fpinning wheel, 
that the Wellh call this bird aderyn y droeli, or the 
wheel-bird. It begins its long nvoff pundlually on the 
clofe of day, fitting ufually on a bare bough, with the 
head lower than the tail, the lower jaw quivering with 
the efforts. The noife is fo very violent, as to give a 
fcnfible vibration to any little building it chances to a- 
light on and emit this fpecies of note. The other is a 
{harp fqueak, which it repeats often ; this feems a note 
of love, as it is obferved to reiterate it when in purfuit 
©f the female among the trees. It lays its eggs on 
the bare ground ; ufually two : they are of a long 
form, of a whitifh hue, prettily marbled with reddiih 
brown. The length of this bird is ic4 inches ; ex- 
tent 22. Plumage, a beautiful mixture c-f white, black, 
afh-colour, and ferruginous, diipofed in lines, bars, 
and fpots. The male is diftinguifhed from the female 
by a great oval white fpot near the end of the three 
firft quill-feathers, and another on the outmoft feathers 
of the tail. This is the only one of the genus which is 
found in Europe. A variety lefs in fize, being only 
tight inches in length, inhabits Virginia, in Cummer: 
arrives there towards the middle of April, and fre- 
quents the mountainous parts, but will frequently ap- 
proach the houfes in the evening, where it iettles ©n a 
rail or poll, and cries for feveral times together very 
loud, fomewhat like the word ivhiperiwhip, or whip- 
poor-will, the firft and laft fyllables pronounced. the 
loudeft. After continuing in one place for fome time, 
it flies to another, and does the fame ; fometimes four 
er five cry all together: this noife it begins juft after 
fan-fet, and continues at intervals till juft before fun- 
rife. It does not catch infedts always on the wing ; for 
it frequently fits upon a convenient place, and leaps 
up after them as they fly by, and returns to the fame 
fpot again. It makes no neft, but lays the eggs, which 
are two in number, and of a dull green with duiky 
fpots and ftreaks, on the bare ground in the open fields. 
Kahn fays that the flefii is good to eat. Another va- 
riety, larger, inhabits Virginia and Carolina; where it 
is called the rain-ltrd, becaufe it never appears in the 
day-time, except when the Iky, being obfeured with 
clouds, betokens rain. It is laid to lay the eggs on 
the ground, and that they are not unlike thofe of the 
Lapwing. 
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2. The Americanus, has the tubes of the noftrds CaPr'ol£* 

very coufpicuous. It is a night bird, and is found in Cap/icum, 
America. — 

There are feveral other fpecies or varieties inhabiting 
different countries, and differently marked, but all 
nearly fimilar in their manners. 

CAPRIOLES, in the manege, leaps that a horfc 
makes in the lame place without advancing, in fuch a 
manner, that, when he is at the height of the leap, he 
jerks out with his hinder legs even and near. It is the 
inoft difficult of all the high manege. It differs from 
a croupade, in this, that, in a croupade, a horfe does 
not fhow his (hoes; and from a ballotade, becauie in 
this he does not jerk out. To make a horfe work 
well at caprioles, lie muft be put between two pillars, 
and taught to raife firft his fore-quarters, and then his 
hind-quarters while his fore ones are yet in the air ; 
for which end you mult give him the whip and the 
poinfon. 

CAPS A (anc. geog.), a large and ftrong town of 
Nurnidia, fituated amidft vail defarts, wafte, uncultiva- 
ted, and full of ferpents, where Jugurtha kept his trea- 
fure. In his time it was taken and vafed by Marius 
the Roman general, who put to death all the citizens 
capable of bearing arms, and fold the reft for (laves. 
It was, however, afterwards rebuilt by the Romans, 
and ftrongly fortified ; but, on the decline of their em- 
pire, was taken and demoliftied a fecond time, by Oc- 
cuba a famous Arab general. The walls of the cita- 
del are ftill remaining, and are monuments of the an- 
cient glory and ftrength of Capfa. They are 24 fa- 
thoms iu height, and five in thicknefs, built of large 
fquare ftones, and have now acquired the folidity and 
firmnefs of a rock. The wails of the town were re- 
built by the inhabitants fince their firft demolition ; 
but were afterwards dellroyed by Jacob Almanzar, 
who fent a governor and troops into the province. In 
Marmol’s time Capfa was very populous, and abound- 
ed with llately mofques and other fttudhires of fuperb 
and elegant wotkmanftu'p : but at prefent it is occu- 
pied by a poor and indigent people, fleeced and op- 
prefftd by the Tunefe government. In the very centre 
of the city (lands an inelofed fountain, which both 
fupplies the people with drink, and affords them an a- 
greeable bath. The adjacent country is now cultiva- 
ted, and produces feveral kinds of fruits ; but the cli- 
mate is unhealthy. The inhabitants are remarkable 
for their peevifhnefs of temper. Both men and wo- 
men drefs handfomely except their feet, which they 
cover with coarfe (hoes of bungling workman (hip, and 
made of the rough (kins of wild beafts, equally incon- 
venient and unbecoming. E. Long. 9. 3. N. Lat. 33.1 y, 

CAPSARIUS, from capfa, fatchel, in antiquity, 
a fervant who attended the Roman youth to fchool, 
carrying a fatchel with their books in it, fometiraes 
alfo called librarius. 

Capsarius was alfo an attendant at the baths, to 
whom perfons committed the keeping of their clothes. 

CAPSARrus (from capfa, “ a cheft,”), among the 
Roman bankers,, was he who had the care of the mo- 
ney-cheft. or coffer. 

CAPSICUM, or Guinea-pepper : A genus of the 
monogynia order, belonging to the pentandria clafs of 
plants; and in the natural method ranking under the 
28th ordery Lurida. The corolla is verticiilated, and 
the fruit a. faplefs berry. 

Sfecu's* 
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Capficum. Species. 1. The arinuum, ^’ith oblong fruit, is the 

' v' “ common long-podded capficum commonly cultivated 
in the gardens. Of this there is one kind with red, 
and another with yellow fruit : and of thefe there are 
feveral varieties, differing only in the ffze and figure 
of their fruit. 2. The tetragonum, commonly called 
keU-pepper. The fruit of this is red, and is the only 
kind proper for pickling, the 1km being tender ; 
whereas thofe of the other forts are thin and tough. 
The pods are from an inch to an inch and half or two 
inches long ; are very large, fwelling, and wrinkled, 
flatted at the top, where they are angular, and fome- 
times Hand erect, at others grow downward. 3. The 
cerafiforme, with a round fmooth fruit, doth not grow 
fo tall as the other forts, but fpreads near the ground ; 
the leaves come out in clufters, are of a Ihining green, 
and Hand on long footftalks. The fruit is of a beau- 
tiful red, and of the fize of a cherry. 4. The pyra- 
midale, is a native of Egypt, and hath much narrower 
leaves than the other forts. The pods always grow 
eredt, and are produced in great plenty, ib that the 
plants make a good appearance for three months in the 
winter. 5. The minimum, commonly called lird-pep- 
per, rifes with a Ihrubby ftalk four-or five feet high ; 
the leaves are of a lucid green ; the fruit grows at the 
divifion of the branches, Handing eredx : thefe are Imall, 
oval, and of a bright red ; they are much more (harp 
and biting than thofe of the other forts. Belides thefe 
fpecies, botanifts defcribe as many more ; viz. the cor- 
diforme, with heart-lhaped fruit ; the angulofum,-with 
angular heart-lhaped fruit ; the olivaforme, with oval 
fruit ; the conoide, commonly -called hen-pepper, with 
a conical red fruit growing erebf ; and the fruitefcens, 
with fmall pyramidal fruit growing erect ; commonly 
called Barbary pepper. Thefe, however, have no re- 
markable properties different from the ethers. 

Culture. The three find fpecies are annual plants, 
and muft'be propagated by feeds fown on a hot-bed in 
the fpring, and treated in the fame manner with other 
exotics ; they will however bear the open air, after 
being inured to it by degrees. The plants of the fe- 
conti fort, whofe fruit is ufed for pickling, fiiould be 
taken from the hot-bed, and planted in a rich fpot of 
ground in a warm fituation about a foot and an half 
afunder. They mull be fliaded till they have taken 
root, and afterwards duly watered in dry weather, which 
will greatly promote their growth and caufe them to 
be more fruitful, and liker* ife enlarge the fize of the 
fruit. By this management, three or four crops of 
fruit for pickling may be obtained the fame year. The 
other forts are more tender; and therefore muff be 
planted in pots plunged in a moderate hot-bed, and 
flickered under a frame. 

Ujes, &c. The fecond fort, as already obferved, 
produces fruit fit for pickling ; for which purpofe they 
muff be gathered before they arrive at their full fize, 
while their rind is tender. They muff; be flit down on 
one fide to get out the feeds, after which they ffiould 
be foaked two or three days in fait and water ; when 
they are taken out of this and drained, boiling vinegar 
muff be poured on them in a fufficient quantity to co- 
ver them, and clofely Hopped down for two months; 
1 hen they ffiould be boiled in the vinegar to make them 
green ; but they want no addition of any fpice, and 
are the wholefomeft and belt pickle in the world. The 
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tenth fpecies is ufed for making what is called cay an- Capficum 1 

butter, or pepper-pots, by the inhabitants of America, I 4 

and which they efteem the beft of all the fpices. The an' , 
following is a receipt for making of a pepper-pot: 
“ Take of the ripe feeds of this fort of caplicum, and 
dry them well in the fun ; then put them into an 
earthen or ftone pot, mixing flour between every ffra- 
tum of pods ; and put them into an oven after the 
baking of bread, that they may be thoroughly dried : 
after which they muff be well cleanfed from the flour j 
and if any of the ftalks remain adhering to the pods, 
they fhould be taken off, and the pods reduced to a 
fine powder: to every ounce of this add a pound of ~ I 
wheat-flour, and as much leaven as is fufficient for the 
quantity intended. After this has been properly 
mixed and wrought, it fhould be made into fmall cakes, 
and baked in the fame manner as common cakes of the 
fame iize: then cut them into fmall parts, and bake 
them again, that they may be as dry and hard as bif- 
cuit; which being powdered and lifted, is to be kept 
for ufe.” This is prodigioufly hot and acrimonious, 
fetting the mouth as it were on fire. It is by fome re- 
commended as a medicine for flatulencies ; but it is 
greatly to be doubted whether all thofe hot irritating 
medicines are not produdtive of more harm than good, 
in this country at leaff. If the ripe pods of capficum 
are thrown into the fire, they will raife ffrong and 
noifome vapours, which qccafion vehement fneezing, 
coughing, and often vomiting, in thofe who are near 
the place, or in the room where they are burnt. 
Some perfons have mixed the powder of the pods with 
fnuff, to give to others for diverfion : but where it is 
in quantity, there may be danger in ufing it; for it 
will occafion fuch violent fits of fneezing, as may break 
the blood-veffels of the head. 

CAPSQUARES, ftrong plates of iron which come 
over the trunnions of a gun, and keep it in the car- 
riage. They are faftened by a hinge to the prize- 
plate, that they may lift up and down, and form a 
part of an arch in the middle to receive a third part of 
the thicknefs of the trunnions : for two-thirds are let 
into the carriage, and the other end is faftened by two 
iron wedges called the fore-locks and keys. 

CAPSTAN, or Cafstern, a ftrong maffy column 
of timber, formed like a truncated cone, and having 
its upper extremity pierced with a number of holes to 
receive the bars or levers. It is let perpendicularly 
dqwn through the decks of a fhip; and is fixed in fuch 
a manner, that the men, by turning it horizontally 
with their bars, may perform any work which requires 
an extraordinary effort. 

A capftern is compofed of feveral parts, where A is pla|;e 
the barrel, b the whelps, c the drum-head, and d the (jXXVll 
fpindle. The whelps rife out from the main body of 
the capltern like buttreffes, to enlarge the fweep, fo 
that a greater quantity of cable, or whatever rope en- 
circles the barrel, may be wound about it at one turn, 
without adding much to the weight of the capftern. 
The whelps reach downwards from the lower part of 
the drum-head to the deck. The drum-head is a broad, 
cylindrical piece of wood refembling a mill-ftone, and 
fixed immediately above the barrel and whelps. On 
the outfide of this piece are cut a number of fquare 
holes parallel to the deck to receive the bars. The 
fpindle or pivot d, which is fhod with iron, is the axis 

or 
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or foot upon which the capltern fefts, and turns round 
in the faucer, which is a fort of iron focket let into 
a wooden dock or ftandard called the Jleb, reding upon 
and bolted to the beams. 

Belides the different parts of the capdern above ex- 
plained, it is furnifhed with feveral appurtenances, as 
the bars, the pins., the pawls, the fwlfter, and the fau- 
cer, already deferibed. The bars are long pieces of 
wood or arms, thruft into a number of fquare holes in 
the drum-head all round, in which they are as the radii 
of a circle, or the fpokes in the nave of a wheel. They 
are ufed to heave the capdern round, which is done by 
the men felting their breads againft.them, and walking 
about, like the machinery of a horfe-mill, till the opera- 
tion is finifhed.—The pins e, are little bolts of iron 
thrud perpendicularly through the holes of the drum- 
head, and through a correfpondent hole in the end of 
the bar, made to receive the pins when the bars are 
fixed. They are ufed to confine the bars, and to pre- 
vent them from working out as the men heave, or when 
the fhip labours. Every pin is fadened to the drum- 
head with a fmall iron chain ; and that the bars may 
exactly fit their refpe&ive holes, they are all numbered. 
—The pawls/, n° 1. are fituated on each fide the cap- 
dern, being turn flxort bars of iron, bolted at one end 
through the deck to the beams clofe to the lower part 
of the whelps; the other end, which occafionally turns 
round on the deck, being placed in the intervals of the 
whelps, as the capdern turns round, prevents it from 
recoiling or turning back by any fudden jerk of the 
cable, as the fhip rifes on the fea, which might greatly 
endanger the men who heave. There are alfo hanging 
pawls gg, n° 3. ufed for the fame purpofes, reaching 
from the deck above to the drum-head immediately 
below it. The fwifter is a rope pafled horizontally 
through holes in the outer end of the bars, and drawn 
very tight; the intent of this is to keep the men deady 
as they walk round when the fhip rocks, and to give 
room for a greater number toaffidby pulling upon the 
fwifter itfelf. 

The mod frequent ufe of the capdern is to heave in 
the cable, and thereby remove the fhip or draw up the 
anchor. It is alfo ufed to wind up any weighty body, 
as the malts, artillery, &c. In merebant-fhips it is 
likewife frequently employed to difeharge or take in 
the cargo, particularly when confiding of weighty ma- 
terials that require a greatexertion of mechanical powers 
to be removed. 

There are commonly two capderns in a man of war, 
the main and the gear capdern ; the former of which 
has two drum-heads, and may be called a cbcuble one. 
This is reprefented in n° 3. The latter is reprefented 
in n° 2. 

Formerly the bars of the capdern went entirely thro’ 
the head of it, and confequently were more than double 
the length of the prefent ones ; the holes were there- 
fore formed at different heights, as reprefented in n° 1. 
But this machine had feveral inconveniences, and has 
long been entirely difuied in the navy'. Some of thefe 
fort of capderns, however, are dill retained in mer- 
chant-fhips, and are ufually denominated crabs. The 
fituation of the bars in a crab, as readyr for heaving, is 
reprefented in n0^. 

T0 Rig the Cafstern, is to fix the bars in their re- 
fpeftive holes, and thruft in the pins, in order to con- 
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fine them.—the Cafstern, is the order to flacken Capfi 
the rope heaved round upon it, of which there are ge- y'! 
nerally two turns and a half about the barrel at once, * 
and fometimes three turns.— To Heave the Capstern, 
is to go round with it heaving on the bars, and draw- 
ing in any rope of which the purchafe is created.—To 
Come-up the Caps-tern, is to let go the rope upon which 
thty had been heaving.— To Pawl the Capstern, is to 
fix the pawls to prevent it from recoiling during any 
paufe of heaving. 

CAPSULE, in a general fenfe, denotes a receptacle 
or cover in form of a bag. 

Capsule, among botanifts, a dry hollow feed-vef- 
fel or pericarpium, that cleaves or fplits in fome de- 
terminate manner. "See Pericarpium. 

This fpecies of feed-vefiel is frequently flefhy and 
fucculent, like a berry, before it has attained maturi- 
ty ; but, in ripening, becomes dry, and often fo elaftic 
as to dart the feeds from their departments with confi- 
derable velocity. This claflicity is remarkably confpi- 
cuous in wood-forrel; balfam, impatiens; African fpirasa, 
dioftna ; fra_xinella; jvjlicia; rucliia; larleria; lathraa ; 
and many others.—The general aptitude or difpofition 
of this fpecies of feed-veffel to cleave or feparate for 
the purpofe of difperfing its feeds, diftinguifiies it not 
lefs remarkably than its texture from the pulpy or 
fucculent fruits of the apple, berry, and cherry kind. 
This opening of the capfule for difeharging its feeds 
when the fruit is ripe, is either at the top, as in moft 
plants ; at the bottom, as in triglochin ; at the fide 
through a pore or fmall hole, as in campanula and 
orchis ; horizontally, as in plantain, amaranthus, and 
anagallis ; or longitudinally', as in convolvulus. All 
fruit that is jointed opens at every' one of the joints, 
each of which contains a lingle feed. Capfules, in 
fplitting, are divided, externally, into one or more 
pieces, called by Linnaeus valves. The internal di~ 
vifions of the capfules are called cells, loculamenta 
thefe, in point of number, are exceedingly diverfified ; 
fome having only one cell, as the primrofe ; and 
others many, as the water-lily. Hence a capfule is 
termed unilocular., bilocular, trilocular, 8cc. according as 
it has one, two, three, &c. cells or cavities. 

CapsuljE Alraliliarise, called dXio glandidce renales, and 
rentsfuccenturiati. See Anatomy, n° 100. 

CAPTAIN, a military officer, whereof there are 
feveral kinds, according to their commands. 

Captain of a Troop or Company, an inferior officer 
who commands a troop of horfe or a company of foot, 
under a colonel. The duty of this officer is to be care- 
ful to keep his company full of able-bodied foldiers; to 
vifit their tents and lodgings, to fee what is wanting; 
to pay them well; to caufe them keep themfelves neat 
and clean in their clothes, and their arms bright. He 
has powder in his owm company of making ferjeants, 
corporals, and lanfpcfades. 

In the horfe and foot guards, the captains have the 
rank of colonels. 

CAPTAiN-General, he who commands in chief. 
Captain-Lieutenant, he who with the rank of cap- 

tain, but the pay of lieutenant, commands a troop or 
company in the name and place of fome other perfon 
who is difpenfed with on account of bis quality from 
performing the functions of his poft. 

Thus the colonel being ufually captain of the firft 
U company 
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Captain, company of his regiment, that company is commanded 

~V—' by his deputy under the title of captain-lieutenant. 
So in England, as well as in France, the king, queen, 

dauphin, princes, &c. have ufually the title of captain 
of the guards, gens d’armes, &c. the real duty of which 
offices is performed by captain-lieutenants. 

Cattain Reformed^ one who* upon the reduction of 
the forces, has his commiffion and company fupprefled; 
yet is continued captain, either as fecond to another, 
or without any poll or command at all. 

Captain of a Ship of IVary the officer who com- 
mands a ffiip of the line of battle, or a frigate carrying 
20 or more cannon. The charge of a captain in his 
majefty’s navy is very comprehenfive, in as. much as 
he is not only anfwerable for any bad conduct in 
the military government, navigation, and equipment 
©f the ffiip he commands, but alfo for any negleft of 
duty or ill management in his inferior officers, whofe 
feveral charges he is. appointed to fuperintehd and re- 
gulate. 

On his firfl receiving information of the condition 
and quality of the ffiip he is appointed to command, he 
muft attend her conftantly, and halten the neceffaiy 
preparations to fit her for fea. So ftrict, indeed, are- 
the injun&ions laid on him by the lord high admiral, 
er commiffioners of the admiralty, that he is forbid 
to lie out of his ffiip, from his arrival on board to 
the day of his difeharge, unlefs by particular leave 
from the admiralty or from his commander in chief.. 
He is enjoined to ffiow a laudable example of honour- 
,and virtue to the officers and men; and to difeounte- 
nance all diffolute, immoral, and diforderly praftices, 
and fuch as are contrary to the rules of fubordination 
and difeipline ; as well as to correft thofe who are 

At the time of his arrival in port, after his return from 
abroad, he is to aflemble his officers, and draw up a 
detail of the obfervations that have been made during 
the voyage, of the qualities of the ffiip as to her trim, 
ballaft, ftowage, manner of failing, for the information 
and direction of thofe who may fucceed him in the 
command : and this account is to be figned by himfelf 
and officers, and to be returned to the refident com- 
miffioner of the navy at the port where the ffiip is dif- 
eharge d. 

Captain of a Merchant-fhip, he who has the dire&ioir 
of the ffiip, her erew, and lading, &c. In fmall ffiips; 
and ffiort voyages, he is more ordinarily called the 
mafter. In the Mediterranean, he is called thepatroon. 
—The proprietor of the velfel appoints the captain or 
mailer ^ and he is to form the crew, and ehoofe and; 
hire the pilots, mates, and feamen ; though, when the 
proprietor and mailer refide on the fame fpot, they ge- 
nerally a£l in concert together... 

Captain Bajhawy or Capondan Bafhavjy in the- 
polity of the Turks, fignifies the Turkilh high admi- 
ral. He pofleffes the third office of the empire, and 
is inveiled with the fame power at fea that tire vizir 
has on ffiore. Soliman II. inilituted this office in fa- 
vour of the famous Barbaroffa, with abfolute autho- 
rity over the officers of the marine and arfenal, whom- 
he may puniffi, calhier, or put to death, as foon as he 
is without the Dardanelles. He commands in chief 
in all the maritime countries, cities, caftles, &c. and,, 
at Conllantinople, is the firft magillrate of police in. 
the villages on.the fide of the Porte,, and the canal of the- 
Black-Sea. The mark of his authority is a large In- 
dian cane, which, he carries in his hand, both in the- 
arfenal and with- the army.—The captain-baffiaw en- 

euilty of fuch offences as are puniffiable according to> joys two forts of revenues; the one fixed, the other ca 
the ufage of the fea. He is ordered particularly to fur- fual. The firfl arife from a capitation of the iflands. 
vey all the military flores which are fent on board, and 
to return whatever is deemed unfit for fervice. His di- 
ligence and application are required to procure his’, 
complement of men ; obferving carefully to enter only 
fiich as are fit for the neceffary duty, that the govern- 
ipent may not be put to unneceffary expence.. When 
his ffiip is fully manned, he is expe&ed to keep the 
eflabliffied number of men complete, and fuperintend 
the mufter himfelf if there is no clerk of the check at 
the port. When his ffiip is employed on a cruizing 
flation, he is expe&ed; to keep the fea.the whole length 
of time previoufiy appointed ; but if he is compelled 
by feme unexpefted accident to return to port fooner 
than the. time limited, he ought to be very cautious in 
the choice of a. good fituation for anchoring, ordering 
the mafler or other careful officers to found and difeo- 
uer the depths of water and dangers of the coail. Pre- 
vious to any poffibility of an engagement with the 
enemy, he is to quarter the officers and men to the ne- 
cefiary ilations according to. their office and abilities,, 
and to exercife them in the management of the artil- 
lery, that they may be more expert in time of battle.. 
His flation in-, the time of an engagement is .on the 
quarter-deck: at which time he is expefttd to take all 
opportunities of annoying his enemy, and improving 
every advantage over him ; to exhibit an example of 
courage and fortitude to his.officers and crew; and to, 
place his ffiip oppofite to his adverfary in fuch a pofi- 
tion as that every cannon ffiall do. effedtual execution. 

in the Archipelago, and certain governments in Nato- 
lia and Galipoli. The latter confifl in the pay of the 
men who.die during a campaign;, in a fifth of all prizes 
made by the begs ; in the profits accruing from the la- 
bour of the flaves, whom he hires as rowers to the grand* 
lignior; and in. the contributions he exacts in all pla- 
ces where he paffes. 

CAPTION, in Scots law, a writ iffiung under his 
majefty’s ilgnet, in his majefly’s name, obtained at the 
inflance of a creditor in a civil debt, commanding mef- 
fengers at arms and other officers of the law to appre- 
hend and imprifon the perfon of the debtor until he 
pay the debt.—It is alfo the name of a writ iffued by 
the court of Stffion againfl the agents of the court, to* 
return papers belonging to proceffes or law-fuits, or 
otherwife to go to prifon. 

CAPTIVE, a ilave, or a perfon taken from the 
enemy.. 

Formerly captives in war became the flaves of thofe 
wlio took them ;. and though llavery, fuch as obtain- 
ed among the ancients, is now aboliffied, fame ffia- 
dow of it flili remains in refpeft of prifoners of war,, 
who are accounted the property of their captors, and^ 
have no right to liberty but by conceffion from them., 
— The Romans ufed their, captives with great feverity;. 
their necks were expofed to the foldiers to be trampled 
on, and their perfons afterwards fold by public auc- 
tion. Captives were frequently burnt in the funeral 
piles of the ancient, warriors,, as a facrifice to the in- 

fernal. 
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fernal gods. Thofe of royal or noble blood had their 
heads fhaven, and their hair fent to Rome to ferve as 
decorations for female toys, See. They were led in 
triumph loaded with chains through Rome, in the 
emperor’s train, at leaft as far as the foot of the Ca- 
pitoline mount, for they were not permitted to afeend 
the facred hill, but carried thence to prifon. Thofe 
of the prime quality were honoured with golden chains 
on their hands and feet, and golden collars on their 
necks. If they made their efcape, or killed them- 
felves, to avoid the ignominy of being carried in tri- 
umph, their images or effigies were frequently carried 
in their place. 

CAPTIVITY, in a general fenfe, the Hate or con- 
dition of a captive. 

Captivity, in facred hiftory, a puniffiment which 
God infli&ed upon his people for their vices and infi- 
delities. The firft.of thefe captivities is that of Egypt, 
from which Mofes delivered them ; after which, are 
reckoned fix during the government of the judges; but 
the greateil and molt remarkable were thofe of Judah 
and Ifrael, which happened under the kings of each of 
thefe kingdoms. It is generally believed, that the ten 
tribes of Ifrael never came back again after their dif- 
perfion ; and Jofephus and St Jerom are of this opi- 
nion : neverthelefs, when we examine the writings of 
the prophets, we find the return of Ifrael from capti- 
vity pointed out in a manner almofl as clear as that of 
the tribes of Benjamin and Judah: See Hofea i. 10, 11. 
Amosix. 14. The captivities of Judah are generally 
reckoned four; the fourth and laft of which fell in the 
year of the world 3416, under Zedekiah: and from 
this period begins the 70 years captivity foretold by 
Jeremiah. 

■Since the deftruflion of the temple by the Romans, 
the Hebrews boall that they have always had their 
heads or particular princes, w hom they call princes of 
the captivity, in the eaft and weft. The princes of the 
captivity in the eaft governed the Jews that dwelt in 
Babylon, Affyria, and Perfia; and the princes of the 
captivity in the weft governed thofe who dwelt in Ju- 
daea, Egypt, Italy, and in other parts of the Roman 
empire. He who refided in Judaea commonly took up 
his abode at Tiberias, and affumed the name of Rof- 
chabboth, “ head of the fathers or patriarchs.” He 
prefided in affemblies, decided in cafes of confcience, 
levied taxes for the expences of his vifits, and had offi- 
cers under him who were difpatched through the pro- 
vinces for the execution of his orders. As to the prin- 
ces of the captivity at Babylon, or the eaft, we know 
neither the original nor fucceffion of them. It only ap- 
pears that they were not in being before the end of 
the fecond century. 

CAPTURE, a prize, or prey; particularly that of 
a (hip taken at fea. Captures made at fea were for- 
merly held to be the property of the captors after a 
pofleffion of twenty-four hours; but the modern au- 
fhorities require, that before the property can be 
changed, the goods muft have been brought into port, 
and have continued a night intra prfidia, in a place of 
fafe cuftody, fo that all hope of recovering them was 
loft. 

Capture alfo denotes an arreft or feizure of a cri- 
minal, debtor, &c. at land. 

CAPUA, (anc. geog.) a very ancient city of Italy, 

in Campania, and capital of that diftriA. It is fa- Capua. ^ 
mous for the abode of Hannibal the Carthaginian ge- v "~"'r 

neral after the battle of Cannse, and where Livy ac- 
cufes him, but unjuftly, of having enervated himfelf 
with pleafures*. It ftill retains the name, and is the See Car- 
fee of an archbiffiop. It is feated on the river Vultur- tbjie' 
no, in E. Long. 15. 5. N. Lat. 41. 7. The hiftory of 
Capua is thus fliortly deduced by Mr Swinburne. “ It 
was a fettlement of the Ofci known before the foun- 
dation of Rome ; as the amazing fertility of the land 
and a lucrative commerce poured immenfe wealth upon 
its inhabitants, it became one of the moft extenfive 
and magnificent cities in the world. With riches ex- 
ceffive luxury crept in, and the Capuans grew info- 
lent; but by their effeminacy they foon loft the power 
of repelling thofe neighbouring nations which their 
infolence had exafperated : For this reafon Capua was 
continually expofed to the neceffity of calling in fo- 
reign aid, and endangering its fafety by the uncom- 
mon temptations it offered to needy auxiliaries. The 
Roman foldiers fent to defend Capua were on the point 
of making it their prey, and often the voice of the 
Roman people was loud for a removal from the barren 
unwholefome banks of the Tiber to the garden of 
Italy, near thofe of the Voltorno. Through well- 
founded jealoufy of the ambition of Rome, or, as Livy 
and other partial writers term it, natural inconftancy, 
the Capuans warmly efpoufed the quarrel of Carthage: 
Hannibal made Capua his winter-quarters after the 
campaign of Cannae ; and there, if we are to believe 
hiftorians, his rough and hitherto invincible foldiers 
were enervated by pleafure and indolence. 

“ When through a failure of fupplies from Carthage 
Hannibal was under a neceffity of remaining in Bru- 
tium, and leaving the Capuans to defend themfelves, 
this city, which had been long invefted, was furren- 
dered at diferetion to the confuls Appius Claudius and 
Q^Fulvius Flaccus. The fenators were put to death, 
the nobles imprifoned for life, and all the citizens fold 
and difperfed. Vibius, the chief of Hannibal’s friends, 
avoided this ignominious fate, and efcaped from the 
cruel vengeance of the Romans by a voluntary death. 
—When the mob infilled upon the gates being thrown 
open to the enemy, Vibius affembled his Heady affo- 
ciates, and fat down with them to a fuperb banquet, 
after which each of the guefts fwallowed a poifonous 
draught, and expired in full poffeffion of their free- 
dom. The buildings were fpared by the viftor; and 
Capua was left to be merely a harbour for the hulband- 
men of the plain, a warehoufe for goods, and a gra- 
nary for corn ; but fo advantageous a lituation could 
not long be neglected ; colonies were fent to inha- 
bit it, and ,in procefs of time it regained a degree of 
importance. 

“ Genferic the Vandal was more cruel than the Roman 
conquerors had been; for he maffacred the inhabitants, 
and burnt the town to the ground. Narfes rebuilt it ; 
but in 841 it was totally deftroyed by an army of Sa- 
racens, and the inhabitants driven into the mountains. 
Some time after the retreat of thefe favage invaders, 
the Lombards ventured down again into the plain, 
but not deeming their force adequate to the defence of 
fo large a circuit as the old city, they built themfelves 
a fmaller one on the river, and called it Capua.—They 
chofe the file of Cafilinum, famous in the fecond Pu- 
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Capuchins me war for the refiftance made by its garrifon againil 

Hannibal. Since the foundation of the new city, old 
Capua has remained in ruins. 

“ In 856 Landulph formed here an independent earl- 
dom difmembered from the duchy of Benevento, and 
in the courfe of a few generations Capua acquired the 
title of a principality. In the x ith century, the Nor* 
mans of Averfa expelled the Lombard race of princes, 
and Richard their chief became prince of Capua ; the 
grandfon of Tancred of Hauteville drove out the de- 
feendants of Richard, and united this Hate to the reft 
of his poffellions. 

“ Capua is at prefent a neat little city, fortified ac- 
cording to the rules of modern art, and may be confi- 
dered as the key of the kingdom ; though fir remo- 
ved from the frontier, it is the only fortification that 
really covers the approach to Naples.” 

CAPUCHINS, religious of the order of St Francis 
in its ftriifteft obfervance ; deriving their name from ca~ 
puce, or capuchon, a ftuff cap, or cowl, wherewith they 
cover their heads. They are clothed with brown or 
grey ; always bare-footed ; are never to go in a coach, 
nor ever (have their beard.—The capuchins are a re- 
form made from the order of minors, commonly called 
cordeliers, fet on foot in the i 6th century by' Matthew 
Bafchi, a religious obfervant of the monallery of Mon- 
tefiafeone ; who, being at Rome, was advertifed feve- 
ral times from heaven, to pradtife the rule of St Fran- 
cis to the letter. Upon this he made application to 
pope Clement in 1525 ; who gave him permiftion to 
retire into a folitude, with as many others as chofe to 
embrace the ftridt obfervance. In 1528, they obtained 
the pope’s bull. In 1529, the order was brought into 
complete form ; Matthew was eledted general, and the 
chapter made confutations. In 1543, the right of 
preaching was taken from the capuchins by the pope : 
but in 1 $4$ it was reftored to them again with ho- 
nour. In 1578, there were already 17 general chap- 
ters in the order of capuchins. 

CAPUT, the head. See Head. 
Cjpu-t baronia, the head of the barony, in ancient 

cuftoms, denotes the ancient or chief feat or caftle of 
a nobleman, where he made his ufual refidence, and 
held his court; fometitnes alfo called caput honoris, or 
the head of the honour. The caput baroniae could 
not be fettled in dowry; nor could it be divided 
among the daughters, in cafe there were no fon to in- 
herit ; but was to defeend entire to the tldeft daughter, 
caterisJUiabus aliunde fatisfaciis. 

Caput gallinaginis, in anatomy, is a kind of fep- 
tum, or fpongious border, at the extremities or 
apertures of each of the vejicuhe feminales; ferving 
to prevent the feed coming from one fide, from 
rufhing upon, and fo Hopping, the difeharge of the 
other. 

Caput lupimim. Anciently an outlawed felon was 
faid to have caput lupinum,, and might be knocked 
on the head like a 'ixsolf, by any one that fixould meet 
him ; becaufe, having renounced all law, he was to be 
dealt with as in a ftate of nature, when every one that 
ffiould find him might flay him: yet now, to avoid 
fuch inhumanity, it is holden that no man is intitled to 
kill him wantonly and wilfully ; but in fo doing he is 
guilty of murder, unlefs it is done in the endeavour to 
apprehend him. 
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Caput. Mortuum, a Latin name given to fixed and Caput 

exhaufted refidunrns remaining in retorts after diftilia- 
tions. As thefe refiduums are very different, accord- 
ing to the lubftances diftilled, and the degree of heat 
employed, they are by the more accurate modern che- 
mifts particularly fpecified by adding a term denoting 
their qualities ; as earthy rejiduum, charry refiduum, fa- 
line refiduum, &c. 

CARABINE, a fire-arm ftiorter than a mufket, car- 
rying a ball of 24 in the pound, borne by the light horfe, 
hanging at a belt over the left fhoulder. Tffe barrel 
is two feet and an half long ; and is fometimes furrow- 
ed fpirally within, which is faid to add to the range of 
the piece. 

CARABINEERS, regiments of light horfe, carry- 
ing longer carabines than the reft, and fometimes ufed 
on foot- 

CARABUS, in zoology, a genus of infefts be- 
longing to the order of coleoptera, or the beetle kind. 
The feelers are briftly ; the bread is fhaped like a heart, 
and marginated: and the elytra are likewife marginated. 
There are 34 fpecies of this genus, moftly diftinguifhed 
by their colour. The moil remarkable is the crepitans, 
or bombardier, with the bread, head, and legs, fer- 
ruginous or iron-coloured, and the elytra black. It 
keeps itfelf concealed among dones, and feems to make 
little ufe of its wings: when it moves, it is by a fort of 
jump ; and whenever it is touched, one is furprifed to 
hear a noife refembling the difeharge of a mufket, in 
miniature, during which a blue fmoke may be perceived 
to proceed from its anus. The infed. may be made 
at any time to play off its artillery, by feratching its 
back with a needle. If we may believe Rolander, who 
firft made thefe obfervations, it can give 20 difeharges 
fncceffively.. A bladder placed near the anus is the ar- 
fenal whence it derives its dore, and this is its chief 
defence againft an enemy, although the fmoke emitted 
feems to be altogether inoffenfive, except it be bycaufing 
a fright, or concealing its courfe. Its chief enemy is 
another fpecies of the fame genus, but four times larger : 
when purified and fatigued, the bombardier has recourfe 
to this llratagem, by lying down in the path of the 
large carabus, which advances with open mouth and 
claws to feize it; but, on this difeharge of the artillery, 
fuddehly draws back, and remains a while confufed: 
during which the bombardier conceals himfelf in fame 
neighbouring crevice ; and if not happy enough to find 
one, the large carabus returns to the attack, takes the 
infedt by the head, and tears it off. 

CARACALLA (M Antoninus Baffianus), em- 
peror after his father Severus in 211, put the phyfi- 
cians to death for not difpatching his father as he would 
have had them. He killed his brother Gets; and put 
Papinianus to death, becaufe he would not defend nor 
excufe his parricide. In fhort, it is faid that 20,000 
perfons were maffacred by his order. He married Ju- 
lia, his father's widow. Going to Alexandria, he flew 
the inhabitants, and applied to the itiagicians and a'lro- 
logers. At lail, going from Ediffa to Meiopotamia, 
one of his captains flew him, by order of Macrinus, who 
fucceeded him. He died after he had reigned fome- 
what more than fix years. 

Caracalla, in antiquity, a long garment, having 
a fort of capuchin, or hood a-top, and reaching to the 
heels; worn equally among the Romans by the men 
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, and the women, in the city and the camp. Spartian 

and Xiphilian reprefent the emperor Caracalla as the in- 
ventor of this garment, and hence fuppofe the appel- 
lation Caracalla was firft given him. Others, with 
more probability, make the caracalla originally a Gal- 
lic habit, and only brought to Rome by the emperor 
above mentioned, who drft enjoined the foldiery to 
wear it. The people called it antminian, from the 
fame prince, who had borrowed the name of Antoni- 
nus. The caracalla was a fort of calfock, or furtout. 
Salmafius, Scaiiger, and after them Du-Cange, even 
take the name cafaque to have been formed from that 
of caraque, for caracalla. This is certain from St Je- 
rom, that the caracalla, with a retrenchment of the 
capuchin, became an ecclefiaftical garment. It is 
deferibed as made of feveral pieces cut and iewed to- 
gether, and hanging down to tire feet; but it is more 
than probable there were fome made fhorter, efpecially 
out of Rome, otherv/ife we do not fee how it could 
have fitted the foldiers purpofes. 

CARACCAS, a diftrift of Terra Firma in South 
America, belonging to tire Spaniards. The coaft is 
rocky and mountainous, interfperfed with fmall fertile 
valleys; fubje&ed at certain feafons of the year to dry 
north-well winds, but bleffed in general with a clear air 
and wholefome climate. A very great illicit trade is 
carried on by the Euglifh and Dutch with this province, 
notwithstanding all the vigilance of the Spaniards, who 
have fcouts perpetually employed, and bread-works rai- 
led in all the valleys. A vail number of cacao-trees 
are cultivated in this province ; and it is reckoned that 
the crop of cacao produced here amounts to more than 
100,000 fanegas of 110 pounds each. The country of 
Santa Fe confumes 20,000 ; Mexico a little more ; the 
Canaries a fmall cargo ; and Europe from 50 to 60,000. 
The cultivation of the phnt'employs 10 or 12,000 ne- 
groes. Such of them as have obtained their liberty 
have built a little town called Nirva, into which they 
will not admit any white people. The chief town is 
likewife called Caraccas, and is fituated in N. Eat. 
10. 10. Dampier fays it dands at a conliderable dil- 
tance from the fea ; is large, wealthy, and populous; 
and extremely difficult of accefs, by reafon of the deep 
and craggy hills over which an enemy mud take his 
route. The commerce of this town, to which the bay 
ef Guaira at two leagues didance ferves for a harbour, 
was for a long time open to all the fubjefts of the 
Spanifh monarchy, and is dill fo to the Americans; 
but the Europeans are not fo well treated. In 1728 
a company was formed at St Sebadian, which obtained 
an exclufive right of maintaining connexions with this 
part of the new world. Four or five Ships, which they 
difpatch every year, fail from thence, but they return 
to Cadiz. 

CARACCI, (Lewis, Auguftin, and Hannibal), 
three celebrated painters of the Lombard fchool, all of 
Bologna. Lewis was bom in 1555 » and was coufin- 
german to Augudin and Hannibal who were brothers, 
the fons of a taylor, who was yet careful to give them 
a liberal education. They were both difciples of 
their ccufin Lewis. Augudin gained a knowledge of 
mathematics, natural philofophy, mufic, poetry, and 
mod of the liberal arts; but, though painting' was his 
principal purfuit, he learned the art of engraving from 
Cornelius Coit, and furpaffed all the maders of hia 
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time. Flannibal, again, never deviated from his pencil. 
—Thefe three painters, at length, having reaped all 
the advantages they cculd by contemplation and prac- 
tice, formed a plan of aflociation, continued always to- 
gether, and laid the foundation of that celebrated 
School which has ever fince been known by the name of 
Caracci's academy. Hither all the young lludents, who 
had a view of becoming maders, reforted to be instruc- 
ted in the rudiments of painting ; and here the Ca- 
racci taught freely, and without referve, all that came. 
Lewis’s charge vvas to make a colleXion of antique 
Statues and bas-reliefs. Tney had defigns of the belt 
maders, and a collection of curious books on all fub- 
jeXs relating to their art; and they had a Skilful aria- 
tomid always ready to teach what belonged to the 
knitting and motions of the mufcles, l3c. There were 
often deputations in the academy; and not only paint- 
ers, but men of learned profeffions, propofed quedions,. 
which were always decided by Lewis. Every body 
was well received ; and though Stated hours were al- 
lotted to treat of different matters, yet improvements 
might be made at ail hours by the antiquities and the 
defigns which were to be feen. 

The fame of the Caracci reaching Rome, the cardinal 
Farnefe fent for Hannibal thither, to paint the gallery 
of his palace. Hannibal was the more'willing to go, be- 
caufe he had a great delire to fee Raphael’s works, with 
the antique Statues and bas-reliefs. The gulto which 
he took there from the ancient fculpture, made him 
change his Bolognian manner for one more learned but 
lefs natural in the defign and in the colouring. Au- 
gudin followed Hannibal, to affid him in his underta- 
king of the Farnefe gallery ; but the brothers not 
rightly agreeing, Farnefe fent Augudin to the court 
of the duke of Parma, wFere he died in the year 1602, 
being only 45 years of age. His mod celebrated piece 
of painting is that of the communion of St Jerom, in 
Bologna 

In the mean while, Hannibal continued working in 
the Farnefe gallery at Rome ; and, after inconceivable 
pains and cave, finidred the paintings in the perfection 
in which they aie now to be feen. He hoped that the 
cardinal would have rewarded him in fome proportion 
to the excellence of his work, and the time it took him 
up, which was eight yeais; but he was difappointed. 
The cardinal, influenced by an ignorant Spaniard his 
domedic, gave him but a little above 200I. though it 
is certain he deferved more than twice as many thou- 
fands. When the money was brought him, he was fo. 
furprifed at the injudice done him, that he could not 
fpeak a word to the perfon who brought it. This con- 
firmed him in a melancholy to which his temper natu- 
rally inclined, and made him refolve never more to touch 
his pencil; which refolution he had undoubtedly kept, 
if his neceffities had not compelled him to break it. It 
is laid that his melancholy gained fo much upon him, 
that at certain times it deprived him of the ufe of his 
fenfes. It did not, howe-ver, put a dop todiis amours ; 
and his debauches at Naples, whither he had retired for 
th'e recovery of his health, brought a didemper upon, 
him of which he died in 1609, when he was 49 years 
of age. His veneration for Raphael was fo great, that 
it was his deathbed requed to be buried in the fan* 
tomb with him ; which was accordingly done, in the 
pantheon or rotunda at Rome. There are extant fc- 
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acol veral prints of the bleffed Virgin, and Tome other fub- 

je&s etched by the hand of this incomparable artift. 
He is laid to have been a friendly, plain, honed, and 
open-hearted man.; very communicative to his fcho- 
lars; and fo extremely kind to them, that he general- 
ly kept his money in the fame box with his colours, 
where they might have recourfe to either as they had 
occafion. 

While Hannibal Caracci worked at Rome, Lewis 
was courted from all parts of Lombardy, efpecially by 
the clergy, to make pi&ures in their churches ; and we 
may judge of his capacity and facility, by the great 
number of pictures he made, and by the preference 
that was given him to other painters. In the midd of 
thefe employments Hannibal folicited him to come and 
affid him in the Farnefe gallery ; and fo earnedly, that 
he could not avoid complying with his requed. He 
went to Rome ; corrected (everal things in that gallery; 
painted a figure or two himfelf; and then returned to 
Bologna, where he died in 1619, aged 64. 

OARACOL, in the manege, the half turn which 
an horfeman makes, either to the right or left—In the 
army, the horfe always makes a caracol after each dif- 
chaiige, in order to pafs the rear of the fquadron. 

Caracol, in archite&ure, denotes a ftair-cafe in a 
helix or fpiral form. 

CARACOLI, a kind of metal of which the Carib- 
bees, or natives of the Lefler Antilles, make a fort of 
ornament in the form of a crefcent, which they alfo call 
caracoli.—This metal comes from the main land ; and 
the common opinion is, that it is a compound of filver, 
copper, and gold, fomething like the Corinthian brafs 
among the ancients. Thefe metals are fo perfe£lly 
mixed and incorporated together, that the compound 
which refults from them, it is faid, has a colour that 
never alters, how long foever it remains in the fea or 
tinder ground. It is fomewhat brittle ; and they who 
work at it are obliged to mix a large proportion of 
gold wdth it, to make the compound more tough and 
malleable. 

CARACT, or Carat, the name of that weight 
which expreffes the degree of finenefs that gold is of. 
The word is alfo written, carraS, car rat, karrab, and 
karrat. Its origin is contefted: But the moil pro- 
bable opinion is that of Kennet, who derives it from ca~ 
refta, a term which anciently denoted any weight, and 
Came not till of later days to he appropriated to that 
which exprefies the finenefs of gold and the gravity of 
diamonds. 

Thefe carats are not real determinate weights, but 
only imaginary. The whole mafs, be the weight what 
it will, is conceived to be divided into 24 carats; and 
as many 24th parts as it contains of pure gold, it is 
called gold of fo many carats, or fo many carats fne. 
Thus, gold of 18 carats is a mixt, of which 18 parts is 
pure gold, and the other fix an inferior metal, Sue. This 
is the common w?ay of reckoning in Europe, and at the 
gold mines in the Spanifh Weft Indies, but with fome 
variation in the fubdivifion of the carat : among us, it 
is divided into four grains ; among the Germans, into 
12 parts ; and by the French, according to Mr Helot, 
into 32. The Chinefe reckon by a different divifion 
called touches, of which the highell number, or that 
which denotes pure gold, is 100; fo that 100 touches 
correfpond to our 24 carats, &c. 

Caract is alfo a certain weight which goldfmiths Cara^acuj * 
and jewellers ufe wherewith to weigh precious ftones [| w 

and pearls.—In this fenfe, the word is by fome fup- Caraites. 
pofed to be derived from the Greek x«f*Tiov, a fruit 
which the Latins call fdiqua, and we carob bean ; each 
of which may weigh about four grains of wheat, 
whence the Latin fdiqua has been ufed for a weight of 
four grains. This caraft weighs four grains, but they 
are fomething lighter than the grains of other weights. 
Each of thefe grains is fubdivided in 4-, jr> tV> &c. 

CARACTACUS, a renowned king of the ancient 
Britilh people called Silures, inhabiting South Wales. 
Having valiantly defended his country feven years a- 
gainft the Romans, he was at length defeated; and 
flying to Cartifmunda, queen of the Brigantes (inha- 
bitants of Yorkfhire), was by her treacheroufly deli- 
vered up to the Romans, and led in triumph to the 
emperor Claudius then at York ; where his noble be- 
haviour, and heroic but pathetic fpeech, obtained him 
not only his liberty, but the efteem of the emperor, 
A. D. 52. 

CARAGROUTH, in commerce, a filver coin of 
the empire, weighing nine drachms. It goes at 
Conftantinople for 120 afpers. There are four forte 
of them, which are all equally current and of the fame 
value. 

CARAITES, in the ecclefiaftical hiftory of the 
Jews, a religious fe<ft among that people, whereof there 
are ftill fome fubfifting in Poland, Ruffia, Conftanti- 
nople, Cairo, and other places of the Levant ; whofe 
diilinguifhing tenet and practice it is, to adhere clofe- 
ly to the words and letter of the feripture, exclufive of 
allegories, traditions, and the like. 

Leo of Modena, a rabbin of Venice, obferves, that 
of all the herefies among that people, before the de- 
ftruftion of the temple, there is none now left but that 
of the Caraim, a name derived from Micra, which fig- 
nifies the pure text of the bible ; becaufe of their keep- 
ing to the Pentateuch, obferving it to the letter, and 
rejefting all interpretations, paraphrafes, and conftitu- 
tions of the rabbins. Aben Ezra, and fome other 
rabbins, treat the Caraites as Sadducees ; but Leo de 
Juda calls them, more accurately, Sadducees reformed; 
becaufe they believe the immortality of the foul, para- 
dife, hell^ refurredlion, &c. which the ancient Sadu- 
cees denied. He adds, however, that they were doubt- 
lefs originally real Saducees, and fprung from among 
them. 

M. Simon, with more probability, fuppofes them to 
have rifen hence ; that the more knowing among the 
Jews oppofing the dreams and reveries of the rabbins, 
and ufing the pure texts of feripture to refute their 
groundlefs traditions, had the name of Caraim given 
them ; which fignifies as much as the barbarous Latin, 
Scripturaril; i. e. people attached to the text of ferip- 
ture. The other Jews give them the odious name Sad- 
ducees, from their agreement with thole fe&aries on 
the head of traditions. Scaliger, Voflius, and Span- 
heim, rank the Caraites among the Sabeans, Magi, 
Manichees, and Muffulmans, but by miftake: Wolf- 
gang, Fabricius, &c. fay the Sadducees and Effeni 
were called Caraites, in oppofition to the Pharifees : 
others take them for the doftors of the law fo often 
mentioned in the gofpel: but thefe are all conje&ures. 
JofephuB and Philo make no mention of them ; which 
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C aites. iliows them to be more modem than either of thofe 
- ' authors. In all probability, this fedt was not formed 

till after the colledtion of the fecond part of the Tal- 
mud, or the Geraara; perhaps not till after the com- 
piling of the Miiehna in the third century. The Ca- 
raites themfelves pretend to be the renrains of the ten 
tribes led captive by Shalmanefer. Wolfius, from the 
Memoirs of Mardacheus, a Caraite, refers their origin 
to a maffacre among the Jewifn doctors, under Alex- 
ander Jannaeus, their king, about 100 years before 
Chrift i, becaufe Simeon, fon of Schetach, and the 
queen’s brother, making his efcape into Egypt, there 
forged his pretended traditions ; and, at his return to 
Jerufalem, publifhed his vifions ; interpolating the law 
after his own fancy, and fupporting his novelties on 
the notices which God, he faid, had communicated 
by the mouth of Mofes, whofe depolitary he was : he 
gained many followers; and was oppofed by others, 
who maintained, that all which God had revealed to 
Mofes was written. Hence the Jews became divided 
into two fefts, the Caraitesand Traditionaries : among 
the firft, Juda, fon of Tabbai, dillinguifhed himfelf; 
among the latter, Hihel. Wolfius reckons not only 
the Sadducees, hut alfo the Scribes, in the number of 
Caraites. But the addrefs of the Pharifees prevailed 
againft them all; and the number of Caraites decreafed: 
Anan, indeed, in the eighth century, retrieved their 
credit a little; and rabbi Schalomort in. the ninth. 
They fucceeded pretty well till the fourteenth; but 
ftnce that time they have been declining. 

The Caraites are but little known; their works 
coming only into very few hands, even among the 
greated Hebraifts. Buxtorf never faw more than one; 
Selden two ; but Mr Trigland fays, he has recovered 
enough to fpeak of them with affurance. He afierts, 
that foon after the prophets had ceafed,the Jews became 
divided on the fubjeft of works, and fupererogation : 
feme maintaining their neceffity from tradition ; whilft 
others keeping clofe to the written law, fet them afide; 
and it was from thefe lalt that Caraitifm commenced. 
He adds, that after the return from the Babylonifh 
captivity, the obfervation of the law being to be re- 
eftabiifhed, there were feveral pra&ices found proper 
for that end ; and thefe once introduced, were looked 
upon as eifentinl, and appointed by Mofes ; which was 
the origin of Fharifaifm ; as a contrary party, conti- 
nuing to keep clofe to the letter, founded Caraitifm.. 

The modern Caraites, Leo of Modena obferves, have 
their fynagogues and ceremonies ; they pretend to be 
the foie proper Jews, or obfervers of the laws of Mo- 
fes ; calling the reft by the term Ralbanan, orfolhzv- 
ers of the Rabbins.: thefe hate the Caraites mortally ; 
refufing to ally or even converfe with them, and treat- 
ing them as mamzermiy or baftards ; becaufe of their 
rejecting the conftftutions of the rabbins relating to 
marriages, repudiations, purifications of women, &c. 
This averfion is fo great, that if a Caraite would be- 
come a rabbinift, he would never be received by the 
©ther Jews.. 

The Caraites, however, do not abfolutely reject all 
Hind of traditions ; but only fuch as do not appear 
well-grounded. Selden, who is very exprefs on this 
point, in his Uxor Hebraica, obferves, that befides the 
mere text, they have certain interpretations, which 
they call hereditary, and which are proper traditions. 
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Their theology only feems to differ from that of the Caramani# 
other Jews, in that it is purer, and clearer of fuperfti- II 
tion : they give no credit to the explications of the Caravam 
Cabbalifts, chimerical allegories, nor to any conftiur- y " 1,1 

tions of the Talmud, but what are conformable to the 
fcripture, and may be drawn from it by juft and ne- 
ceflary confequences. 

Peringer obferves of the Caraites in Lithuania, that 
they are very different, both in afpect, language, and 
manners, from the rabbinifts, wherewith that country 
abounds. Their mother tongue is the Turkifh ; and 
this they ufe in their fchools and fynagogues. In vi- 
fage they refemble the Mahometan Tartars. Their 
fynagogues are placed north and fouth ; and the rea- 
fon they give for it is, that Shalmanefer brought them 
northward : fo that in praying, to look to Jerufalem,, 
they muft turn to the fouth. He adds, that they ad- 
mit all the books of the Old Teftament; contrary to 
the opinion of many of the learned, who hold that they 
reject all but the Pentateuch. 

Caleb, a Caraite, reduces the difference between them 
and the rabbinifts to thiee points : I. In that tliey de- 
ny the oral law to come (from Mofes, and reject the 
Cabbala. 2. In that they abhor the Talmud. 3. In 
that they obferve the feafts, as the fabbaths, &c. much 
more rrgoroufiy than the rabbins do. To this may 
be added, that they extend the degrees of affinity,, 
wherein marrriage is prohibited^ almoft to infinity. 

CARAMANIA, a confiderable province of Turky,. 
in Alia, in the. fouth part of Natolia. Bajazet united 
this province to his empire about the year 1488, and 
fince that time it has continued in the pofleffion of the 
Turks. Satalia was the capital city, but is now muck 
decayed. 

CARAMANTA, a town of South America, and 
capital of a province of the fame name in Terra Pinna, 
and in the audience of Santa Fe. W. Long. 72. 35. 
N. Lat. 5. 18. The province of Caramanta is ex- 
tended on both fides the river Cauca ; and is bounded 
on the north by the diftrift of Carthagena, on the- 
eail by New Grenada, on the fouth by Popayan, and 
on the weft by Popayan and by the audience of Pana- 
ma. It is a valley furrounded on every fide by very 
high mountains. 

CARANGA, an ineonfiderable ifiand near Bom- 
bay in the Eaft Indies. It affords nothing but fome 
rice,, fowls, and goats, for that market. 

CARANNA, or Karanna, a very fcarce gum. 
which comes from New Spain. It is laid to poffefs. 
many extraordinary medical virtues, but the prefent 
pradiice takes no notice of it. 

CAR ANUS, the firft king of Macedon, and the 
feventh of the race of the Heraclides. See Macedonia. 

CARARA, a weight at Leghorn, and in other 
parts of Italy, ufed in- the fale of wool and cod-fiffi, 
equivalent to 60 pounds of that country. 

CARAT. See Caract. 
CARAVAGGIO (Michael Angelo da). See 

Angelo. 
CARAVAN, or Karavanne, in the eaft, fignifiea 

a company or affembly of travellers and pilgrims, and 
more particularly of merchants, who,, for their greater 
fecurity, and in order to affift each other, march in a 
body through the deferts, and other dangerous places,,, 
which are infefted with. Arabs or robbers. 
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Caravan, 
Caravan- 

fsra 

There are four regular caravans which go yearly to 
Mecca; the firit from Damafcus, compoftd of the 
pilgrims from Europe and Alia; the fecond from 
Cairo, for the Mahometans of Barbary ; the third 
from Zibith, a place near the mouth of the Red Sea, 
where thofe of Arabia and India meet; tne fouitn 
from Babylon, where the Perfians affemble. Moll of 
the inland commerce of the Eaft is canned on by ca- 
ravans. The late czar Peter the Great eftablilhed a 
trade between Ruffia and China by means of a caravan. 
M. BoUgnon, geographer to the duke of Lorrain, 
has given a treatife of the caravans of merchants in 
Afia ; wherein he fhows of what they are compofed, 
how many forts there are, the feveral ufes of the dif- 
ferent forts of animals in them ; the prices given for 
them, the officers and men appointed to conduct them, 
and the pay of each, with their manner of marching, 
halting, fighting, retreating, &c. Caravans of this 
kind are large convoys of armed men, merchants, and 
travellers, with divers forts of animals ror tne carnage 
of their provifions. There are commonly four chief 
officers of a caravan, viz. the caravan bachi, or chief; 
the captain-guide ; captain of relt ; and captain of 
diftribution. The firit has abfolute command over all 
the reft : the fecond is abfolute in the march: the of- 
fice of the third only commences when the caravan 
Hops and makes a Hay: to the fourth it belongs to 
difpofe of every part of the corps, in cafe of an attack 
or battle ; he has alfo the infpe&ion over the diftribu- 
tion of provifions, which is made under him by feveral 
diftributors, who give fecurity to the mailer of the 
caravan, and have each of them a certain numbei of 
perfons, elephants, dromedaries, See. to take care of 
at their own peril. The treafurer of the caravan makes 
a f,fth officer, who has under him feveral agents and 
interpreters, who keep journals of all that paftes, foi 
the fatMa&ion of thofe concerned in fitting out the 
caravan. 

Any dealer is at liberty to form a company, m or- 
der to mhke a caravan. He in whole name it is raifed, 
is confidered as the caravan bachi, or chief of the ca- 
ravan, unlefs he appoint fome other in his place. ^ If 
there are feveral merchants equally concerned, they 
elect a caravan bachi; after which, they appoint offi- 
cers to conduct the caravan and decide all controverfies 
that may arife during the journey. 

There are alfo fea caravans ; eilablilhed on the fame 
footing, and for the fame purpofes : fuch is the cara- 
van of velfels from Conftantinople to Alexandria. 

CARAVANSERA, or Karavansera, a place 
appointed for receiving and loading the caravans. 

It is commonly a large fquare building, in the 
middle of which there is a very fpacious court; and 
under the arches or piazzas that furround it there runs 
a bank, raifed fome feet above the ground, where the 
merchants, and thofe who travel with them in any ca- 
pacity, take up their lodgings as well as they ^ can ; 
the beafts of burden being tied to the foot of the bank. 
Over the gates that lead into the court, there are fome- 
times little rooms, which the keepers of the caravan- 
feras let out at a very high price to fuch as have a 
mind to be private. 

The caravanferas in the Eaft are fomething of the 
nature of tire inns in Europe ; only that you meet 
with little accommodation either for man or beaft, but 

N° 64. 

Cat-caffe, 

are obliged to carry almoft every thing with you: Caravanfc. 
there is never a caravanfera without a well, or fprin'g rafl^r 
of water. Thefe buildings are chiefly owing to the 
charity of the Mahometans; they are eileemed facred 
dwellings, where it is not permitted to infult any per- 
fon, 0A0 pillage any of the effefts that are depofited 
there. There are alfo caravanferas where molt things 
may be had for money ; and as the profits of thefe aie 
confiderable, the mfigiftrates of the cities to whofe ju- 
rifdiftion they belong, take care to Itore them well. 
There is an infpettor, who, at the departure of each 
caravan, fixes the price of the night’s lodging, from 
which there is no appeal. / 

CARAVANSERASKIER, thefteward or keeper 
of a Caravan sera. He keeps an account of all the 
merchandifes that are fold upon truft, and demands 
the payments of the fums due to the merchants for 
what has been fold in the caravanfera, on the Idler’s 
paying two per cent. 

CARAVEL ; thus they call a fmall veflel on the 
coaft of France, which goes to fiffi for herring on the 
banks. They are commonly from 25 to 30 tons bur- 
den. Thofe which are deligned for the fame fifliery 
in the Britiffi channel are called by the French Ms- 
quar/s • thefe are from 12 to 15 tons burden. 

CARAWAY, in botany. See Carum. 
CARBONADE, or Carbonado, in cookery ; 

fldh, fowl, or the like, feafoned and broiled on the 

C°CARBUNCLE, in natural hiftory, a very elegant 
gem, whofe colour is deep red, with an admixture of 
fcarlet. 

This gem was known among the ancients by the 
name of anthrax. It is ufually found pure and fault- 
lefs, and is of the fame degree of hardnefs with the 
fapphire : it is naturally of an angular figure ; and is 
found adhering, by its bafe, to a heavy and ferrugi- 
nous ftone of the emery kind : its ufual lize is near a 
quarter of an inch in length, and two thirds of that in 
diameter in its thickeft parts : wnen held up againlt 
the fun, it lofes its deep tinge, and becomes exa&ly 
of the colour of a burning charcoal, whence the pro- 
priety of the name which the ancients gave it. It bears 
the fire unaltered, not parting with its colour, nor be- 
coming at all the paler by it. It is found only in the 
Eaft Indies, fo far as is yet known ; and there but 
very rarely. ' . 1 _ 

Carbuncle, or Anthrax, in medicine, an inflam- 
mation which arifes, in time of the plague, with a ve- 
fiele or bliiter almoft like that produced by burning. 

Carbuncle, in heraldry, a charge or bearing, con- 
fifting of eight radii, four whereof make a common 
crofs, and the other four a faltier. 

Some call thefe radii buttons, or ilaves, becaufe round, 
and enriched with buttons, or pearled like pilgrim’s 
ftaves, and frequently tipped or terminated wdth flower- 
de-luces ; others blazon them, royal feeptres, placed in 
faltier, pale and feffe. 

CARCASSE, orCARCUs, in the art of war, am 
iron cate, or hollow capacity, about the bigntis of a 
bomb, of an oval figure, made of ribs of iron, filled 
with combuftible matters, as meal-powder, fahp'etre, 
fulphur, broken glafs, (havings of horn, turpentine, 
tallow, &c. It has two or three apertures out of which 
the fire is to blaze ; and the defign of it is to be thrown 
2 out 
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Eareaf- out of fl mortar, to fethoufes on fire, and do other exe- 
fonne cution. It has the name carcajfe, becaufe the circles 

If which pafs from one ring or plate to the other i'eem 
arceres. r£prefent the ribs of a human carcafe. 

CARCASSONNE, an anci&nt city of Fiance, in 
Lower Languedoc, with a bilhop’s fee. It is divided 
into the upper and lower town. They are both fur- 
rounded with walls ; and though their lituations are 
different, they are both watered by the river Aude. The 
upper town is feated on a hill, with a cattle that com- 
mands it, as well as the lower town. It is ttrong, not 
only by its fituation on a craggy rock, but alfo by fe- 
veral large towers which are joined to its walls, and 
which render it of difficult accefs. The cathedral 
church is remarkable for nothing but its antiquity. 
The lower town is large, and built after the modern 
tatte. The ftreets are very ftraight, and lead to a large 
fquare in the middle, from whence may be feen the four 
gates of the town. There is here a manufadlure of 
cloth. The neighbouring country is full of olive-trees 5 
and in the mountains there is a fine marble, commonly 
called marble of Languedoc. E. Long. 2. 25. N. Lat. 
43.11. 

This place bore a confiderable fiiare in that celebra- 
ted crufade undertaken againft the Albigenfes in the 
beginning of the 13th century, and which forms one 
of the moft aftonifhing inftances of fuperttition and of 
atrocious barbarity to be found in the annals of the 
world. When the royal power was nearly annihilated, 
during the reigns of the latt kings of the Carlovingian 
race in France, moft of the cities of Languedoc erect- 
ed themfelves into little independent ftates, governed 
by their own princes. Carcaffonne was then under the 
dominion of vifcounts. At the time when Pope Inno- 
cent III. patronized and commanded the profecution 
of hoftilities againft the Albigenfes for the crime of 
herefy, Raymond the reigning vifeount was included 
in that profeription. Simon de Montfort, general of 
the army of the church, invefted the city of Carcafibnne 
fn 1209. The inhabitants, terrified at the fate of fe- 
veral other places where the moft dreadful maflacres 
had been committed, demanded leave to capitulate ; 
but this adl of mercy was only extended to them under 
a condition equally cruel, incredible, and unparalleled 
in hiftory, if we were not compelled to believe it by 
the unanimous teftimony «f all the cotemporary wri- 
ters. The people found in the place were all obliged, 
without dillin&ion of rank or fex, to evacuate it in a 
ftate of nudity ; and Agnes the vifeountefs was not ex- 
empted, though young and beautiful, from this igno- 
minious and fhocking puniftiment. “ On les fit fortir 
tout nuds de la ville de Carcaflbnne (fays an ancient 
author) afin qu’ils receuflent de la honte, en montrant 
ces parties du corps que la purete de la langue n’ex- 
prime point, defquelles ils avoient abufe, et s’en etoient 
fervis dans des crimes execrables.” It feems by this 
imputation that the Alhigeois were accufed by their 
enemies of fome enormities, probably unjuft, and fi- 
milar to thofe which religious enmity and prejudice 
have attributed to the followers of Zinzendorf in the 
prefent century. 
~ C ARCERES, in the ancient Circenfian games, were 
inclofures in the circus, wherein the horfes were reftrain- 
ed till the fignal was given for ftarting, when, by an 
admirable contrivance, they all at once Hew open. 

Vot.IV. Part I. 
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CARCPIEMISH (anc. geog.), a town lying upon Carchcml/h 

the Euphrates, and belonging to the Aflyrians. Necho , ; 
king of Egypt took it from the king of Aflyria, _f 
2 Chr. xxxv. 20. Necho left a garrifon in it, which 
was taken and cut to pieces, in the fourth year of Je» 
hoiachan king of Judah, by Nebuchadnezzar king of 
Babylon, 2 Kings xxiii. 29. Ifaiah (x. 9.) fpeaks of 
Carchemifh, and feems to fay, that Tiglath pilefer 
made a conqueft of it, perhaps from the Egyptians. 
This is thought to be the fame city with that called 
Circefium by the Greeks and Latins. 

CARCINOMA, in medicine ; the fame with Can- 
cer. 

CARD, among artificers, an inftrument confiding 
of a block of wood, befet with fttarp teeth, ferving to 
arrange the hairs of word, flax, hemp, and the like ( 
there are different kinds of them, as hand-cards, flock- 
cards, See. They are made as follows: 

A piece of thick leather, of the fize intended for 
the card, is (trained in a frame for that purpoft; and 
then pricked.full of holes, into which the teeth or pieces 
of iron wire are inferted. After which the leather is 
nailed by the edges to a flat piece of wood, in the form 
of an eblong fquare, about a foot in length and half 
a foot in breadth, with a handle placed in the middle 
of one of the longer fides. 

The teeth are made in the following manner. The 
wire being drawn of the fize intended, a fkain or num- 
ber of wires are cut into proper lengths by means of a 
gauge, and then doubled in a tool contrived for that 
purpofe : after which they are bent into the proper 
diredlion by means of another tool; and then placed in 
the leather, as mentioned above. 

Cards, among gameilers, little pieces of fine thin 
pafteBoard of an oblong figure, of feveral fizes ; but 
moft commonly, in Britain, three indies and an half 
long and two and an half broad, on which are painted 
feveral points and figures. 

The moulds and blocks for making cards are exa&ly 
like thofe that were ufed for the firft printed books. 
They lay a fheei of wet or moift paper on the block, 
which is firft (lightly done over with a fort of ink made 
of larnp-black diluted in water, and mixed with fome 
(larch to give it a body. They afterwards rub it off 
wuth a round lift. The court-cards are coloured by 
means of feveral patterns, Hyled fane-f les. Thefe con- 
fift of papers cut through with a penknife ; and in thefe 
apertures they apply feverally the various colours, as 
red, black, &c. Thefe patterns are painted with oil- 
colours, that the brufties may not wear them out ; 
and when the pattern is laid on the pafteboard, they 
(lightly pafs over it a bru(h-full of colour, which, leav- 
ing it within the openings, f@rms the face or figure of 
the card. 

Among (harpers, divers forts of falfe and fraudulent 
caids have been contrived; as, 1. Marked cards, where 
the aces, kings, queens, knaves, are marked on the cor- 
ners of the backs with fpots of different number and 
order, either with clear water or water tinged with 
pale Indian ink, that thofe in the fecret may dillinguifh 
them. Aces are marked with fingle fpots on two cor- 
ners oppofite diagonally ; kings wdth two fpots at the 
fame corners ; knaves with the fame number tranfver- 
fed. 2. Breef cards, thofe which are longer or broader 
than the reft ; chiefly ufed at whift and piquet. The 

X broad 
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Cards, broad cards are ufually for kings, queens, knaves, and 
Cardamine. aces. the long for the reft. Their defign is to dire& the 
v * 1 cutting, to enable him in the fecret to cut the cards dif- 

advantageoufly to his adverfary, and draw the perfon 
unacquainted with the fraud to cut them favourably 
for the fharper. As the pack is placed either endwife 
or fidewife to him that is to cut, the long or broad 
cards naturally lead him to cut to them. Bretf cards 
are fometimes made thus by the manufa&urer ; but, in 
defed of thefe, (harpers pare all but the breefs with a 
penknife or razor. 3. Corner lend, denotes four cards 
turned down finely at one corner, to ferve as a fignal 
to cut by. 4. Middle betid, or Kingfton-bridge, is 
where the tricks are bent two different ways, which 
caufes an opening or arch in the middle, to diiecf like- 
wife the cutting. 

Cards were invented about the year 1390, to divert 
Charles VI, of France, who had fallen into a melan- 
choly difpofition. The inventor propofed, by the fi- 
gures of the four fuits or colours, as the French call 
them, to reprefent the four claffes of men in the king- 
dom. By the ceeurs (hearts) are meant the^rcr de choeur, 
choir-men, or eccltfiaftics ; and therefore the Spa- 
niards, who certainly received the ufe of cards from the 
French, have copas, or chalices, inftead of heaits. The 
nobility, or prime military part of the kingdom, are 
reprefented by the ends or points of lances or pikes \ 
and our ignorance of the meaning or refemblance of the 
figure induced us to call them fpades: The Spaniards 
have efpadns, fwords, in lieu of pikes, which are of 
fimilar import. By diamonds are defigned the order of 
citizens, merchants, or tradefmen, carreaux, (tquare 
ftones, tiles, or the like): The Spaniards have a coin, 
dincros, which anfwers to it; and the Dutch call the 
French word ccirrecvux Jlreneen” ftones and diamonds, 
from the form. 'Trejle, the trefoil leaf, or clover- 
grafs (corruptly called clubs), alludes to the hufband- 
men and peafants. But how this fuit came to be called 
clubs is not eafily explained; unlefs, borrowing the 
game from the Spaniards, who have bqflos (Haves or 
clubs) inftead of the trefoil, we give the Spanilh fig- 
nification to the French figure. 

The hiftory of the four kings, which the French, in 
drollery, fometimes call the cards, are David, Alex- 
ander, C as far, and Charles ; which names were then, 
and {till are, on the French cards. Thefe refpe&able 
names reprefent the four celebrated monarchies of the 
Jews, Greeks, Romans, and Franks under Charle- 
magne. By the queens are intended Argine, Either, 
Judith, and Pallas (names retained in the French 
cards), typical of birth, piety, fortitude, and wifdom, 
the qualifications refiding in each perfon. Jrgine is an 
anagram for regina, queen by defcent. By the knaves 
were defigned the fervants to knights (for knave ori- 
ginally meant only fervant)} but French pages and 
valets, now indifcriminately ufed by various orders of 
perfons, were formerly only allowed to perfons of qua- 
lity, efquires (efcuires), fhield or armour bearers. O- 
thers fancy that the knights themfekes were defigned 
by thofe cards; becaufe Hogier and Lahire, two 
names on the French cards, were famous knights at 
the time cards were fuppofed to have been invented. 

Deceptions nvith Cards. See Legerdemain, feci. i. 
CARD AMINE, in botany: A genus of the fili- 

quofa order, belonging to the tetradynamia clafs of 
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plants; and in the natural method ranking under tire Cams, 
39th order, Siliquofa. The filiqua parts afunder with c™’£. 
a fpring, and the valves roll fpirally backward ; the ^ 
ftigma is entire, and the calyx a little gaping. Of this 
there are 15 fpecies; but the moft remarkable is the 
pratenlis, with a large purplifh flower. . This grows 
naturally in many parts of Britain, and is alfo called 
cuckonu-Jlower. There are four varieties, viz. the Angle; 
with purple and white flowers, which are frequently in- 
termixed in the meadows ; and the double, of both co- 
lours. The Angle forts are not admitted into gardens; 
but the double deferve a place, as making a pretty ap- 
pearance during the time they are in flower. They 
will thrive in a moift fhady border ; and are propagated 
by parting their roots, which is beft performed in au- 
tumn. They delight in a foft loamy foil, not too ftiff. 
By fome the plant is reckoned antifcorbutic. ^ 

CARDAMOM, in the Materia Medica. See Amo- 
mum. 

CARDAN (Jerom), one of the moft extraordinary 
geniufes of his age, was born at Pavia on the 24th of 
September 1501. As his mother was not married, fhe 
tried every method to procure an abortion, but without 
effett. She was three days in labour, and they were 
at laft obliged to cut the child from her. He was born- 
with his head covered with black curled hair. When 
he was four years old, he was carried to Milan ; his fa- 
ther being an advocate in that city. At the age of 
20, he went to ftudy in the univerfity of that city; and 
two years afterwards he explained Euclid. In 1524, 
he vvent to Padua; and the fame year he was admitted 
to the degree of mafter of arts : in the end of tne fol- 
lowing year, he took the degree of dodtor of phyfic. 
He married about the year 1531. For ten years be- 
fore, his impotency had hindered him from haying know- 
ledge of a woman ; which was a great mortification to 
him. He attributed it to the evil influences of the 
planet under which he was born. When he enume- 
rates, as he frequently does, the greateft misfortunes 
of his life, this ten years impotency is always one. At 
the age of 32, he became profeffor of mathematics at 
Milan. In 1539, he was admitted member of the 
college of phyficuns at Milan; in 1^43’ 
public le&ures of medicine in that city, and at Pavia 
the vear following ; but difcontinued them becaufe he 
could not get payment of his falary, and returned to 
Milan. In 1552, he went into Scotland, having been 
fent for by the Archbiflrop of St Andrew’s, who had 
in vain applied to the French king’s phyficians, and 
afterwards to thofe of the emperor of Germany. This* 
prelate, then 40 years old, had for ten years been af- 
flidted with a (hortnefs of breath, which returned every 
eight days for the two laft years. He began to reco- 
ver from the moment that Cardan prefcribed for him. 
Cardan took his leave of him at the end of fix weeks 
and three days, kaving him prelcriptions which in two 
years wrought a complete cure. 

Cardan’s journey to Scotland gave him an oppor- 
tunity of vifiting feveral countries. He croffed Fiance 
in going thither; and returned through Germany, and 
the Low Countries, along the banks of the Rhine. It 
was on this occafion he went to London, and calculated 
king Edward’s nativity. This tour took up about 
four months : after which, coming back to Milan, he 
continued there till the beginning of Odtober 1552 * 
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Cardan, and then went to Pavia, from whence he was invited 
—-v—-" to Bologna in 1562. He taught in this lad city till 

the year 1570 ; at which time he was thrown into 
prifon ; but fome months after he was fen^; home to 
his ownhoufe. He left Bologna in 1571 : and went 
to Rome, where he lived for fome time without any 
public employment. He was, however, admitted a 
member of the college of phyficians, and received a 
penfion from the pope. He died at Rome on the 21ft 
of September 1575) according to Thuanus* This ac- 
count might be fufficient to fhow the reader that Car- 
dan was of a very fickle temper ; but he will have a 
much better idea of his Angular and odd turn of mind 
by examining what he himfelf has written concerning 
his own good and bad qualities* He paid himfelf con- 
gratulatory compliments for not having a friend in this 
world ; but that, in requittal, he wnrs attended by an 
aerial fpirit, emaned partly from Saturn and partly 
from Mercury, who was the conftant guide of his ac- 
tions, and teacher of every duty to which he was bound. 
He declared, too, that he was fo irregular in his man- 
ner of walking the ftreets, as induced all beholders to 
point at him as a fool. Sometimes he walked very 
flowly, like a man abforbed in profound meditation ; 
then all on a fudden quickened his fteps, accompanying 
them with very abfurd attitudes. In Bologna his de- 
light was to be drawn about in a mean vehicle with 
three wheels. When nature did not vifit him with any 
pain, he would procure to himfelf that difagreeable 
fenfation by biting his lips fo wantonly,' or pulling his 
fingers to fuch a vehement degree, as fometimes to 
force the tears from his eyes : and the reafon he affign- 
ed for fo doing, was to moderate certain impetuous 
fallies of the mind, the violence of which was to him 
by far more infupportable than pain itfelf; and that 
the fure confequence of fuch a fevere difcipline was the 
enjoying the pleafure of health. He fays elfewhere, 
that, in his greateft tortures of foul, he ufed to whip 
his legs with rods, and bite his left arm ; that it was a 
great relief to him to weep, but that very often he 
could not ; that nothing gave him more pleafure than 
to talk of things which made the whole company un- 
eafy ; that he fpoke on all fubjefts, in feafon and out 
of feafon ; and he was fo fond of games of chance, as 
to fpend whole days in them, to the great prejudice of 
his family and reputation, for he even flaked his furni- 
ture and his wife’s jewels. 

Cardanus makes no fcruple of owning that he was 
revengeful, envious, treacherous, a dealer in the black 
art, a backbiter, a calumniator, and addi&ed to all the 
foul and deteflable excefies that can be imagined : yet, 
notwithilanding (as one would think) fo humbling a 
declaration, there was never perhaps a vainer mortal, 
or one that with lefs ceremony expreffed the high opi- 
nion he had of himfelf, than Cardanus was known to 
do, as will appear by the following proofs. “ I have 

, been admired by many nations : an infinite number of 
panegyrics, both in profe and verfe, have been compo- 
fed to celebrate my fame. I was born to releafe the 
world from the manifold errois under which it groaned. 
What I have found out could not be dilcovered either 
by my predeceflbrs or my cotemporaries ; and that is 
the reafon why thofe authors who write any thing wor- 
thy of being remembered, fcruple not to own that they 

are indebted to me for it. I have compofed a book Cardan 
on the dialeftic art, in which there is neither one fu- £.ar]jers 
perfluous letter nor one deficient. I finiflied it in feven    , 
days, which feems a prodigy. Yet where is there a 
perfon to be found, that can boaft of his having become 
mafter of its doftrine in a year ? And he that {hall have 
comprehended it in that time, mull appear to have been 
inftru&ed by a familiar dfemon.” 

The fame capricioufnefs obfervable in his outward 
condufk is to be obferved in the compofition of his 
works. We have a multitude of his treatifes in which 
the reader is flopped almofl every moment by the ob- 
fcurity of his text, or his digreffions from the point in 
hand. In his arithmetical performances there are feve- 
ral difcourfes on the motions of the planets, on the 
creation, and on the tower of Babel. In his dialedlie 
work, we find his judgment on hiflorians and the wri- 
ters of epiflles. The only apology which he makes for 
the frequency of his digreffions is, that they were pur- 
pofely done for the fooner filling up of his ffieet, his 
bargain with the bookfeller being at fo much per fheet; 
and that he worked as much for his daily fupport as 
for the acquifition of glory. The Lyons edition of 
his works, printed in 1663, confifls of ten volumes in 
folio. 

It was Cardanus who revived in latter times all the 
fecret philofophy of the Cabbala or Cabbalifls, which 
filled the world with fpirits ; a likenefs to whom, he 
afferted, we might attain by purifying ourfelves with 
philofophy. He chofe for himfelf, however, notwith- 
flanding fuch reveries, this fine device, T'empus meapof- 

fejjio, tempus meus ager: “ Time is my'foie poffeffion, 
and the only fund I have to improve.” 

In faft, when we confider the tranfcendent qualities 
of Cardan’s mind, we cannot deny his having cultiva- 
ted it with every fpecies of knowledge, and his having 
made a greater progrefs in philofophy, in the medical 
art, in aftronomy, in mathematics, &c. than the great- 
efl part of his cotemporarics who had applied their 
minds but to one of thofe fciences. 

Scaliger affirms, that Cardan, having fixed the time 
of his death, abflained from food, that his prediction 
might be fulfilled, and that his continuance to live 
might not difcredit his art. Cardan’s father, who was 
a doftor of medicine, and a profeffor of civil and ca- 
non law, died in the fame manner, in the year 1524, 
having abflained from all fuflenance for nine days. His 
fon tells us, that he had white eyes, and could fee in 
the night-time. 

CARDASS, a fort of card, proper for carding 
flocks of filk, to make cappadine of it. It is alfo the 
name which the French give to thofe flocks of filk. 

Cardasses, is alfo the name which, in the cloth 
manufa&ories of Languedoc, they give to a fort of 
large card, which is ufed for carding the dyed wool, 
defigned for making cloth of mixed colours. 

CARDERS, in the woollen manufactory, are per- 
fons who prepare wool, &c. for fpinning, &c. 

Carders, fpinners, weavers, fullers, fheermen, and 
dyers, not performing their duty in their occupations, 
fhall yield to the party grieved double damages; to be 
committed until payment. One juflice to hear and 
determine complaints. 

Carders, combers, forters, fpinners, or weavers, 
X z con- 
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Card! conveying away, embezzling, or detaining any wool 

ij or yarn, delivered by the clothier, or any other perfon, 
fhall give the party grieved fuch fatisfadlion, as two 
juflices, mayor, See. fhall think fit : if not able or will- 
ing to make fatisfaftion, for the firft offence to be 
whipped, or fet in the flocks in fome market-town, or 
in any other town where the offence is committed : the 
fecond offence to incur the like, or fuch further puniflr- 
ment by whipping, &c. as juflices fhall think proper. 
Conviftion by one witnefs on oath, or confeffion. 

CARDI (Ludovico), bee Civoli. 
CARDIAC, in a general fenfe, fignifies all medi- 

cines beneficial to the heart, whether internally or ex- 
ternally applied. The word comes from the Greek 
word y-*g$‘zycor ; the heart being reputed the imme- 
diate feat of their operation. 

Cardiacs, in a more particular fenfe, denote medi- 
cines which raife the fpirits, and give prefent flrength 
and cheerfulnefs ; thefe amount to the fame with what 
are popularly called cordials. Cardiacs are medicines 
anciently fuppofed to exert themfelves immediately in 
comforting and flrengthening the heart : but the mo- 
dern phylicians rather fuppofe them to produce the ef- 
fedl by putting the blood into a gentle fermentation, 
whereby the fprings, before decayed, are repaired and 
invigorated, and the tone and elallicity of the fibres of 
the veffels reflored ; the confequence of which is a 
more eafy and brifk circulation. 

CARDIALGIA, in medicine, a violent fenfation 
of heat or acrimony felt towards the upper or left ori- 
fice of the flomach, though feemingly at the heart ; 
fometimes accompanied with palpitations of the heart, 
fainting, and a propenfity to vomit: better known by 
the name of cardiacpaffon, or heart-lurn. See (Index 
fubjained to) Medicine. 

CARDIFF, a town of Glamorganfhire, in South 
Wales, feated on the river Tave, in a rich and fruitful 
foil. It is a large, compact, well built town, having a 
callle, a wall, and four gates, built by Robert Fitz- 
Hamon, a Norman, about the year 1100. It is go- 
verned by the conftable of the caftle, 1 2 aldermen, 1 2 
bmgefles, &c. and fends one member to parliament. 
Here the affizes and fefiions are held, befides itveral 
courts. There is a handfome bridge over the river, to 
which fmall veffels come to take in their lading. It has 
now only one church, St Mary’s having been long fince 
thrown down by the undermining of the river. The 
caftle, though much decayed, makes a grand appear- 
ance even at this time; and the walls of the town are 
very flrong and thick. The church has a fine tower- 
fteeple, and the town-hall is a good ftrufturc. The 
magiftrates are elected every year by the majority of 
the burgeffes. W. Long. 3. 20. N. Lat. 51. 30. 
Cardiff gives title of Britifh Baron to the family of 
Bute in Scotland. 

CARDIGAN, the capital town of Cardiganfliire, 
in South Wales, is feated near the mouth of the river 
Teivy, on the Irifh channel. It is indifferently large 
and well-built, containing three wards, one cliurch, and 
the county-gaol. It is governed by a mayor, 1 3 aider- 
men, 13 common-council-men, &c. Here are the ruins 
of a caftle which was built by Gilbert de Clare, about 
the year 1 160. It fends one member to Parliament; 
and has two markets, held on Tuefdays and Saturday's. 
W. Long. 4. 38. N. Lat. 52. 15. 

CARDIGANSHIRE, a county of South Wales, Cardigan, 
bounded on the north by Merionethfhire and Mont- * re 
gomeryfhire, on the eaft by Radnorfhire and Breck- !l 
nocklhire, on the weft by the Irifh Sea, and on the <“ar<^naM 
fouth by Caermarthenfhire. Its length from north- V~'"J 

weft to fcuth-eaft is about 44 miles, and its breadth 
near 20. The air, as in other parts of Wales, varies 
with the foil,, which in the fouthern and weftern parts 
is more upon a level than this principality generally is, 
which renders the air mild and temperate. . But as 
the northern and caftern parts are mountainous, they 
are confequently more barren and bleak. However, . 
there are cattle bred in all parts ; but they have nei- 
ther wood nor coals of their own for fuel : they have 
rich lead mines, and fifh in plenty, with fowls both 
tame and wild. The principal rivers are the Teivy; 
the Ridol, and the Iftwith. This county hath five 
market-towns, wz. Cardigan, Aberiftwith, Llanbad- 
arnvawn, Idanbedar, and Tregaron,, with 77 parifhes ; 
and was formerly computed to have upward of 3000 
houfes, and 520,000 acres of land. It fends two mem- - 
bers to parliament; one lor the county, and one for 
Cardigan. 

CARDINAL, in a general fenfe, an appellation 
given to things on account of their pre-eminence. The 
word is formed of the Latin car do, a hinge; it being 
on thefe fundamental points that all the reil of the 
fame kind are fuppofed to turn. Thus, juftice, pru- 
dence, temperance, and fortitude, are called the four 
cardinal ‘virtues, as being the balls of all the reft. 

Cardinal Flower, in botany. See Lobelia. 
Cardinal Points, in cofmography, are the four in- 

terfedlions of the horizon with the meridian, and the 
prime vertical circle. Of thefe, two, viz. the inter- 
fedlions of the horizon and meridian, are called. North 
and South, with regard to the poles they are diredled 
to. The other two, viz. the interfedlions of the ho- 
rizon, and firil vertical, are called Eajl and Weft. 

The cardinal points, therefore, coincide with the 
four cardinal regions of the heavens ; and are 90° di- 
ftant from each other. The intermediate points are 
called collateral points. 

Cardinal Points, in aftrology, are the rifing and 
fetting of the fun, the zenith, and nadir. 

Cardinal Signs, in aftronomy, are Aries, Libra, 
Cancer, and Capricorn. 

Cardinal Winds, are thofe that blow from the car- 
dinal points. 

Cardinal Numbers, in grammar, are the numbers 
one, two, three, &c. which are indeclinable ; in eppo- 
iition to the ordinal numbers, firft, fecond, third, 
fourth, &c. 

Cardinal, an ecclefiaftical prince in the Romifh 
church, being one who has a voice in the conclave at 
the eledlion of a pope. Some fay the cardinals were 
fo called from the Latin incardinaiio, which lignihcs 
the adoption in any church made of a priell of a fo- • 
reign church, driven thence by misfortune ; and add, 
that the life of the word commenced at Rome and 
Ravenna ; the revenues of the churches of which cities 
being very great, they became the common refuge of 
the unhappy priefts of all other churches. 

The cardinals compofe the pope’s council or fenate : 
in the Vatican is a conftitution of pope John, which 
regulates the rights and titles of the cardinals ; and 

4 which 
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'vdfcal. wKicfi declares, that as tlie pope represents Mofes, fo 
—- tlie cardinals reprefent the feventy elders, who, under 

the pontifical authority, decide private and particular 
differences. 

Cardinals, in their firft inflitution, were only the 
principal prieils, or incumbents of the pariihes of Rome. 
In the primitive church, the chief pridl of a pariih, 
who immediately followed the bifhop, was called pref- 
byter cardinalis, to diftinguifh him from the other petty 
priefts, who had no church nor preferment; the term 
was firft applied to them in the year 150 ; others fay, 
under pope Silvetter, in the year 300. Thefe cardi- 
nal priefts were alone allowed to baptize, and admini- 
fter the eucharift. When the cardinal priefts became 
bifhops, their cardinalate became vacant; they being 
then fuppofed to be raifed to a higher dignity.—Un- 
der pope Gregory, cardinal priefts, and cardinal dea- 
cons, were only fuch priefts or deacons as had a church 
or chapel under their particular care : and this was the 

• original ufe of the word. Leo IV. in the council of 
Rome, held in 85 3, calls them prejbyteros fin cardinis ; 
and their churches, parochias carcllnales. 

The cardinals continued on this footing till the 
eleventh century : but as the grandeur and ftate of his 
holinefs became then exceedingly augmented, he would 
have his council of cardinals make a better figure than 
the ancient priefts.had done.. It is true, they ftill 
preferved their ancient title ; but the thing expreffed 
by it was no more. It was a good while, however, 
before they had the precedence over bifhops, or got 
the eledtion of the pope into their hands : but when 
they were once poffefted of thofe privileges, they foon 
had the red hat and purple ; and growing ftill in autho- 
rity, they became at length fuperiar to the bifhops, by 
the foie quality of being cardinals. 

Du*Cange obferves, that originally there were three 
kinds of churches : the firft or genuine churches were 
properly called panfyes ; the fecond, dcaconries, which 
•were chapels joined to hofpitals, and ferved by dea- 
cons ; the third were fimple oratories, where private 
maffes were faid, and were difeharged by local and re- 
fident chaplains. He adds, that, to diftinguifh the 
principal or parifh churches from the chapels and ora- 
tories, the name cardlnales was given to them. Ac- 
cordingly, parifh churches gave titles to cardinal priefts; 
and fome chapels alfo, at length, gave the title of -car- 
dinal deacons. 

Others obferve, that the term cardinal was given not 
only to priefts, but alfo fo bifhops and deacons who 
W’erc attached to certain churches, to diftinguifh them 
from thofe who only ierved them en paffant, and by 
commifiion. Titular churclies, or benefices, were a 
kind of parifhes, i. e. churches afiigned each to a cardb 
nal prieft ; with fome ftated diftrftft depending on it, 
and a font for adminiftenng of baptifm, in cafes where 
the bifhop himfelf could not adminifter It. Thefe 
cardinals were fubordinate to the bifhops ; and ac- 
cordingly, in councils, particularly that held at Rome 
in 868, fubferfbed after them. 

It was not, however, only at Rome, that priefts 
bore this name ; for we find there were cardinal priefts 
in France : thus, the curate of the parifh of St John 
de Vignes is called in old charters the cardinalprlcjl of 
that pnrifh. 

The title of cardinal is alfo given to fome bifhops, Cardinal,^ 
quatenus bifhops ; e. g. to thofe of Mentz and Milan : ~ v 

the archbifhop of Bourges is alfo, in ancient writings, 
called cardinal; and the church of Bourges, a cardinal 
church. The abbot of V endome calls himfelf cardinalis 
nal us. 

The cardinals are divided into three claffes or orders; 
containing fix bifhops, fifty priefts, and fourteen dea- 
cons ; making in all feventy : which conflitute what 
they call the facred college. The cardinal bishops, who 
are, as it were, the pope’s vicars, bear the titles of the 
bifhopricks alfigned to them ; the reft take inch titles 
as are given them : the number of cardinal bifhops 
has been fixed ; but that of cardinal priefts and dea- 
cons, and confequently the facred college itfelf, is al- 
ways fluctuating. Till the year 1123, the college on- 
ly eonfifted of fifty-two or fifty-three : the council of 
Conftance reduced them, to twenty-four; but Sixtus 
IV. without any regard to that reftriCtion, raifed them 
again to fifty-three, and Leo to fixty-five. Thus, as 
the number of cardinal prieits was anciently fixed to 
twenty-eight, new titles were to be eftablifired, in pro- 
portion as new cardinals were created. As for the 
cardinal deacons, they were originally no more than 
feven for the fourteen quarters of Rome ; but they 
were afterwards increafed to. nineteen, and after that 
were again dimiriifhed. 

According to Onuphrius, it was pope Pius IV. who 
firft enaCted, in 1562, that the pope fhould be choien 
only by the fenate of cardinals; whereas, till that time, 
the eleCtion was by all the clergy of Rome. Some 
fay, the eleCtion of the pope refted in the cardinals, 
exclufive of the clergy, in the time of Alexander IIL . 
in 1160. Others go higher ftill, and fay, that Nicho- 
las II. having been elected at Sienna, in 1058, by the 
cardinals alone, occafioned the right of election to be 
taken from the clergy and people of Rome ; only lea- 
ving them that of confirming him by their confent; 
which was at length, however, taken from them. See 
his decree.for this purpofe, iffued in the Roman coun- 
cil of 1059, in Hardouin’s Ada Conciliorum, tom. vb 
pt. i. p. 1165. Whence it appears, that the cardinals 
who had the right of fuffrage in the eleCtion of his 
fucceffors, were divided by this pontiff into cardinal 
bifhops and cardinal clerks ; meaning by the former the 
feven bifhops who belonged to the city and territory 
of Rome; and by the latter, the cardinal prejbyters or 
minifters of the twenty-eight Roman parifhes, or prin- 
cipal churches. To thefe were added, in procefs of 
time, under Alexander III. and other pontiffs, new 
members, in order to appeafe the tumults occaiioned 
by the ediCt of Nicholas II. 

At the creation of a new cardinal, the pope per- 
forms the ceremony of opening and fhutting his mouth; 
which is done in a private confiftory. The fhutting 
his mouth implies the depriving him of the liberty of 
giving his opinion in congregations ; and the opening 
his mouth, which is performed 15 days after, fignifies 
the taking off this reftraint. However, if the pope 
happens to die during the time a cardinal’s mouth is 
fhut, he can neither give his voice in the eleClion of a 
new pope, nor be himfelf advanced to that dignity. 

The drefs of a cardinal is a red foutanne, a rocket, 
a fhort purple mautle, and a red hat. 

The 
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•Cardinal The cardinals began to wear the red hat at the 

II . council of Lyons, in 1243. The decree of pope Ur- Carcemng. ban vm> wpereby Jt [s appointed, that the cardinals 
v "T' ' be addrdfed under the title of eminence, is of the year 

1630; till then, they were called ilhijlr'iffim'u 
When cardinals are fent to the courts of Princes, it 

is in quality cf legates a latore; and when they are ap- 
pointed governors of towns, their government is call- 
ed by the name of legation. 

Cardinal has alfo been applied to fecular officers. 
Thus, the prime miniltersi in the court of the emperor 
Theodofius, are called cardinales. Caffiodorus, lib. vii. 
formul. 31. makes mention of the cardinal prince of 
the city of Rome ; and in the lift of officers of the 
duke of Bretagne, in 1447, we meet with one Raoul 
de Thorel, cardinal of Quillart, chancellor, and fervant 
of the vifcount de Rohan: which Ihows it to have been 
an inferior quality. 

CARDIOID, in the higher geometry, an algebrai- 
cal curve, fo called from its refemblance to an heart. 

CARDIOSPERMUM, in botany : A genus of the 
trigynia order, belonging to the odtandria clafs of 
plants; and in the natural method ranking under the 
39th order, 'Trihilatce. The calyx is tetraphyllous, the 
petals four, the ne&arium tetraphyllous and unequal; 
the capfules three, grown together, and inflated. There 
are two fpecies, both natives of the Eaft and Weft In- 

, dies ; but have no great beauty, or any other remark- 
able property. 

CARDIUM, or Cockle, in zoology, a genus of 
infedfs belonging to the order of vermes teftaceae. The 
{hell conlifts of two equal valves, and the Tides are e- 
qual. There are 21 fpecies of this genus. Common 
on all fandy coafts,.lodged a little beneath the fand ; 
their place marked by a deprefled fpot. They are 
wholefome and delicious ibod. 

CARDONA, a handfome town of .Spain, in Cata- 
lonia, with a ftrong caftle, and the title of a duchy. 
Near it is an inexhauftible mountain of fait of feveral 
colours, as red, white,-carnation, and green : but when 
waffied, it becomes white. There are alfo vineyards 
which produce excellent wine, and very lofty pine- 
trees. It is feated on an eminence, near the river Car- 
denero. E. Long. t. 26. N. Lat. 41. 42. 

CARDUUS, in botany : A genus of the polyga- 
mia tequalis order, belonging to the fyngenefia clafs of 
plants ; and in the natural method ranking under the 
49th order, CompofiU. The calyx is ovate, imbricated 
with prickly fcales, and the receptacle hairy. Of this 
genus there are 26 fpecie^, ten of which are natives of 
Britain, and being troublefome weeds require no de- 
fcription. Same few of the exotic kinds are propaga- 
ted in gardens for the fake of variety ; but even thefe 
have neither beauty nor any other property to recom- 
mend them. 

Carduus1 BenediBus. See Cnicus. 
CAREENING, in the fea-langu^ge, the bringing 

a fhip to lie down on one fide, in order to trim and 
caulk the other fide. 

A (hip is faid to be brought to the careen, when, the 
moft of her lading being taken out; fhe -is bulled down 
on one fide, by a fmall veflel, asl ow as neceffary ; and 
there kept by the weight of the ballaft, ordnance, &c. 
as wt 11 as by ropes, left her mafts fhould be {trained 
too much; in order that her Tides and bottom may be 
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trimmed, Teams caulked, or any thing that is faulty 
under water mended. Hence, when a {hip lies on one 
fide when {he fails, {he is faid to fail on the careen. L 

CAREER, in the manege, a place incloled with a 
barrier, wherein they run the ring. 

The word is alfo ufed for the race or courfe of the 
horfe itfelf, provided it do not exceed 200 paces. 

In the ancient circus, the career was the fpace the 
bigae, or quadrigae, were to run at full {peed, to gain 
the prize. Bee Circus. 

Career, in falconry, is a flight or tour of the bird, 
about 120 yards. If Ihe mount more, it is called a 
double career ; if lefs, femi-career. 

CARELIA, the eaftern province of Finland ; di- 
vided into Swedifh Carelia, and Mufcovite Carelia. 
The capital of the latter is Povenza, and of the for- 
mer Weiburg. 

CARELSCROON, a fea-port town of Sweden, in 
Blekingia, or Bleking, on the Baltic Sea, with a very 
good harbour defended by two forts. It was built 
in 1679 ; and is very populous, with arfenals for the 
marine : the houfe of the dire&or-general of the admi- 
ralty is in this town, and here the Swedes lay up their 
royal navy. E. Long. 15. 5. N. Lat. 56. 15. 

CARENTAN, a town of France in Lower Nor- 
mandy, and in the Contentin, with an ancient caftle. 
'W. Long. 1. 14. N. Lat. 49. 20. 

CARET, among grammarians, a chara&er marked 
thus A, ftgnifying that fomething is added on the 
margin, or interlined, which ought to come in where 
the caret ftands. 

CAREW (George), born in Devonflrire in 1557, 
an eminent commander in Ireland, was made prefident 
of Munfter by queen Elizabeth ; when, joining his 
forces with the earl of Thomond, he reduced the Irifli 
infurgents, and brought the earl of Defmond to his 
trial. King James made him governor of Guernfey, 
and created him a baron. As he was a valiant com- 
mander, he was no lefs a polite fcholar ; and wrote 
Pacata Hibernia, a hiftory of the late wars in Ireland, 
printed after his death, in 1633. He made feveral 
colle&ions for a hiftory of Henry V. which are digeft- 
ed into Speed’s Hiftory of Great Britain. Befldes 
thefe, he collefted materials of Irifh hiftory jin four 
large MSS. volumes, nowin the Bodleian library, Ox- 
ford 

Carew (Thomas), defcended from the family of 
Carew in-Gloucefterffiire, was gentleman of the privy 
chamber to Charles I. who always efteemed him one 
of the moft celebrated wits of his court. He was much 
refpefted by the poets of his time, particularly by Ben 
Johnfon and Sir William Dav-enant ; and left behind 
him feveral poems, and a mafque called Ccdum Bntan- 
nicum, performed at Whitehall on Shrove i uefday 

Career 
II 

Carew 

.night, 1633, by the king, and feveral of his nobles 
with thei/fons. Carew was affifted in the contrivance 
by Inigo Jones, and the mufic was fet by Mr Henry 
Lawes of the king’s chapel. He died in the prime of 
life, about the year 1639. 

Carew (Richard), author of the “ Survey of Corn- 
wall,” was the eldeft ion of Thomas Carew of Eaft 
Anthony, and was born in 155,'. When very young, 
he became a gentleman commoner of Chrift-church 
college, Oxford ; and at 14 years of age had the ho- 
nour of difputing, extempore, with the afterwards fa- 

6 
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i arew. motis Sir Philip Sydney, in the prefence of the earls 1609. Daring his rejidence in that country, he form- ^arew, 
h -y—— 0£ Leiceiter, Warwick, and other nobility. After ed an intimacy with Phuanus, to whom he commit- . ^ j 

fpending three years at the univerfity, he removed to nicated an account of the tranfaftions in Poland whilft 
the Middle Temple, where he refided the fame length he was employed there,_ which was of great fervice to 
of time, and then travelled into foreign parts. Not that admirable author in drawing up the iziil book 
long after his return to England, he married, in 1577, of his hiftory. After Sir George Carew’s return from 
Juliana Arundel, of Trerice. In 1581, Mr Carew was France, he was advanced to the important poll of ma- 
made juftice of the peace, and in 1586 was appointed her of-the court of Wards, which honourable fituation 
high-fheriff of the county of Cornwall; about which he did not long live to enjoy ; for^ it appears from a 
time he was likewife queen’s deputy for the militia, letter written by Thuanus to Cambden in the^fpiing 
In 1589, he was elefted a member of the collegeof of i6(3,thathe was then lately deceafed. Sir Geoige 
Antiquaries, a diftindion to which be was intitled by Carew married Thomafine, daughter of Sir Francis 
his literary abilities and purfuits. What particularly Godolphin, great-grandfather of the lord treafurer Go- 
engaged his attention was his native county, his “ Sur- dolphin, and had by her two Ions and three daughters- 
vey” of which was publifhed, in 4to, at London, in When Sir George Carew returned, in 1609, from his 
1602. It hath been twice reprinted, firft in 1723> French embaffy, he drew up, and addreffed to James I. 
and next in 1769. Of this work Cambden hath fpo- “ A Relation of the State of France, with the cha- 
ken in high terms, and acknowledges his obligations raders of Henry IV. and the principal Perfons of that 
to the author. In the prefent improved Aate of topo- Court.” The charaders are drawn from perfonal 
graphical knowledge, and fmce Dr Borlafe’s excellent knowledge and clofe obfervation, and might be of fer- 
publications relative to the county of Cornwall, the vice to a general hrilorian of that period. Phe corn- 
value of Carew’s “ Survey” mull have been greatly di- pofition is perfpicuous and manly, and entirely free 
minifhed. Mr Gough remarks, that the hiftory and from the pedantry which prevailed in the reign of 
monuments of this county were faintly touched by James I. but this is the lefs furprifing, as Sir George 
Carew ; but it is added, that he was a perfon extreme- Carew’s tafte had been formed in a better sera, that or 
ly capable of defcribing them, if the infancy of thofe queen Elizabeth. The valuable trad we are fpeaking 
ftudies at that time had afforded light and materials, of lay for a long time in MS. till happily falling into 
Another work of our author was a tranflation from the the hands of the earl of Hardwicke, it was communi- 
Italian, intituled, “ The Examination of Men’s Wits, cated by him to Dr Birch, who publifhed it, in 1 749, 
In which, .by difcovertng the variety of natures, is at the end of his “ Hiftorical View of the Negocia- 
fliowed for what profeffion each one is apt, and how tions between the Courts of England, France, anL 
far he fhall profit therein.” This was publifhed at Bruffels, from 1592 to 1617.” That intelligent and 
J.ondon in 1594, and afterwards in 1604; and tho’ induftrious writer juftly obferves, that it is a model 
Richard Carew’s name is prefixed to it, hath been upon which ambaffadors may form and digeft their no- 
principally afcribedby fome perfons to his father. Ac- tions and reprefentations; and the late celebrated poet 
cording to Wood, Carew wrote alfo, “ The true acd Mr Gray hath fpoken of it as an excellent perform- 
ready Way to learn the Latin Tongue,” in anfwer to ancc. 
a query, whether the ordinary method of teaching the CAREY (Harry), a man diflinguifhed by both 
Latin by the rules of grammar be the befl mode of poetry and mufic, but perhaps more fo by a certain 
inftruaing youths in that language ? This traa is in- facetioufnefs, which made him agreeable to every bo- 
volved in Mr Hartlib’s book upon the fame fubjea, dy. He publifhed in 1720a little colleaion of poems ; 
and with the fame title. It is certain that Carew'was and in 1731, fix cantatas, written and compofed by 
a gentleman of confiderable abilities and literature, and himfelf. He alfo compofed fundry fongs for modern 
that he was held in great eftimation by feme of the comedies, particularly thofe in the “ Provoked Huf- 
xnoft eminent fcholars of his time. He was particu- band:” he wrote a farce called “ The Contrivances,” 
larly intimate with Sir Henry Spelman, who extols in which were feveral little fongs to very pretty airs of 
him for his ingenuity, virtue, and learning. his own compofition : he alfo made two or three little 

Carew (George), brother to the fubjed of the laft dramas for Goodman’s-fields theatre, which were very 
article, was educated in the umverfity of Oxford, after favourably recetved. In 1729. he publifhed by _fnh- 
which he iludied the law in the inns of court, and then feription his poems much enlarged : with the addition 
travelled to foreign countries for farther improvement, of one intituled ‘‘ Namby Pamby,” in which Am- 
On his return to his native country, he was called to brofe Philips is ridiculed. Caiey s talent, fays his hi- 
the bar, and after fome time was appointed fecretary ftoriarr, lay in humour and unmalevolent fatire : to ri- 
te Sir Chriftopher Hatton lord chancellor of England, dicule the rant and bombaft of modern tragedies he 
This was by the efpecial recommendation of queen wrote one, to which he gave the ftrange title of 
Elizabeth herfelf, who gave him a prothonotaryfhip in “ Chrononhotonthologos,” a&ed in 1734. _ He alf** 
the chancery, and conferred upon him the honour of wrote a farce called “ The Honeft Yorkfliirem-m. 
knighthood. In 1597, Sir George Carew, who was Carey was a thorough Engliihman, and had an unfur- 
then a mafter in chancery, was fent ambaffador to the mountable averfion to the Italian opera and the fingers 
king of Poland. In the next reign, he was one of the in it : he wrote a burlefque opera <?n the fubjeft of 
commiffioners for treating with the Scotch concerning the “ Dragon of Wantley; and afterwards a fequel 
an union between the two kingdoms ; after which he to it, intituled, “ T he Dragonefs both which were 
was appointed ambaffador to the court of France, where efleemed a true burlefque upon the Italian opera. His 
he continued from the latter end of the year 1605 till qualities being of the entertaining kind; he was ^ ir>~ 
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Cargadors to more expences than his finances could bear, and weft longitude, and between 11 and 13 degrees of north Csrilila* 

II thus was frequently in diftrefs. His friends however latitude. They lie in the form of a bow or femicircle, 
I Rand'sC were always ready to afiift him by their little fubferip- ftretching almoft from the coaft of Florida north, to 'r**~ 

. - ^ . tions to his works: and encouraged by thefe, he re- near the river Oroonoque. Thofe that 1 e neareft the 
publilhed, in 1740, all the fongs he had ever compo- call have been called the Windward Ijlands, the others 
fed, in a colle&ion, intituled, “ The Mufical Century, the Leeward, on account of the winds blowing gene- 
in 100 Englifh Ballads, &C.” and, in 1743, his drama- rally from the eaftern point in thofe quarters. Abbe 
tic works, in a fmall volume. 410. With all his mirth Raynal conjeftures them to be the tops of very high 
and good-humour, hefeems to have been at times deep- mountains formerly belonging to the continent, which 
ly affe&ed with the malevolence of fome of his own have been changed into iftands by feme revolution that 
profeflion, who, for reafons that no one can guefs at, has laid the flat country under water. Tire direftion 
were his enemies : and this, with the prefTure of his of the Caribhee Hands, beginning from Tobago, is 
circumftances, is fuppofed to have occafioned his un- nearly north and N. N. W. This direction is conti- 
timely end ; for, about 1744,10 a fit of defperation, nued forming a line fomewhat curved towards the 
he laid violent hands on himfelf, and, at his houfe in north-weft, and ending at Antigua. In this place the 
Warner-ftreet, Cold-bath Fields, put a period to a line becomes at once curved; and extending itlelf in a 
life, whiob, fays Sir John Hawkins, had been led with- ftraight direction to the weft and north-weft, meets in 
out reproach. It is to be noted, and it is fomewhat its courfe with Porto-Rico, St Domingo, and Cuba, 
lingular in fueh a chara&er, that in all his fongs and known by the name of the Leeward Ijlands, which are 
poems on wine, love, and fuch kind of fubjeefts, he feparated from each other by channels of various 
feems to have manifefted an inviolable regard for ue- breadths. Some of thefe are fix, others 1 cor 20 leagues 
cency and good manners. 

CARGADORS, a name which the Dutch give to 
thofe brokers whofe bufinefs is to find freight for (hips 
outward bound, and to give notice to the merchants, 
who have commodities to fend by fea, of the (hips that 
are ready to fail, and of the places for which they are 
bound. 

CARGAPOL, or Kargapol, the capital of a ter- 
ritory of the fame name, in the province of Dwina, In 
Mufcovy : E- Long. 36°. N. Lat. 63°. 

CARGO denotes all the merchandifes and effe&G 
sadiich.are laden on board a fhip. 

Super-CARGC, a petfon employed by merchants to go 
3 voyage, cverfee the. cargo, and difpofe of it to the 
belt advantage. 

CARIA (anc. geog. ), a country of the Hither A- 
fia ; whofe limits are extended by fome, while they are 
contracted by others. Mela, Pliny, extend the mari- 
time Caria from Jafus and Halicarnaffus, to Calynda, 

• and the borders of Lycia. The inland Caria Ptolemy 
extends to the Meander and beyond. Car, Cariates, 
-Cariaih, Car'JJa, and Caris, and Coira, are the genti- 
litious names ; Carius and Carious the epithets. In 
Care perIculumy was a proverbial faying on a thing expo- 
fed to danger, but of no great value. The Cares being 
the Svvifs of thofe'days, were hired and placed in the front 
of the battle, (Cicero.) Cum Care denoted the 
behaviour of clowns. The Cares came originally from 
the Hands to the continent, being formerly fubjetl to 
M inos, and called Leleges : this the Cretans affirm, and 
the Cares deny, making themfelves aborigines. They 
are of a common original with the Myfi and Lydi, 
having a common temple, of a very ancient Handing, 
at Melafla, a town of Caria, called jfovis Carii Delu- 
‘'trurn, (Herodotus.) Homer calls the Carians, barba- 
rians in language.. 

CARIATI, a town of Italy, in the kingdom of 
Naples, and province of Hither Calabria, w’ith a bi- 
fhop’s fee, and the title of a principality. It is two 
miles from the gulf of Taranto, and 37 north-eaft of 
Cofenza. E. Long. 17. ig. N. Lat. 30. 38. 

CARIBBEE islands, a clufter of iflands fituated 
in the Atlantic ocean between 59 and 63 degrees of 

N°. 65. 

broad ; but in all of them the foundings are from ico 
to 1 20 or 150 fathoms. Between Grenada and St Vin- 
cent’s thereis alfo a fmall archipelag'o of 30 leagues, in 
which the foundings are not above ten fathom. The 
mountains in the Caribbee Hands run in the fame direc- 
tion as the ifiands themfelves. The dire&ion is fo re- 
gular, that if we were to confider the tops of thefe 
mountains only, independent of their bafes, they might 
be looked upon as a chain of hills belonging to the 
continent, of which Martinico would be the moft north- 
wefterly promontory. The fprings of water which flow 
from the mountains in the Windward Iflands, run all 
in t he weftern parts of thefe iflands. The whole eaftern 
coaft is without any running water. No fprings come 
down there from the mountains : and indeed they would 
have there been ufelefs ; for after having run over a very 
fhort tradl of land, and with great rapidity', they would 
have fallen into the fea. In Porto Rico, St Domingo, 
and Cuba, there are a few rivers that difeharge them- 
felves on the northern fide, and whofe fources rife in the 
mountains running from eaft to weft, that is, thro’ the 
whole length or thefe Hands. From the other fide of 
the mountains facing the fouth, where the lea, flowing 
with great impetuofity, leaves behind it marks of its 
inundations, feveral rivers flow down, the mouths of 
which are capable of receiving the largeft fhips. The 
foil of the Caribbees confifts moftly of a layer of clay 
or gravel of different thicknefs; under which is a bed 
of ftone or rock. The nature of fome of thofe foils is 
better adapted to vegetables than others. In thofe 
places where the clay is drier and more friable, and 
mixes with the leaves and remains of plants, a layer of 
earth is formed of greater depth than where the clay 
is moifter. The fand or gravel has different properties 
according to its peculiar nature ; wherever it is lefs 
hard, lefs compact, and lefs porous, fmall pieces fepa- 
rate themftlves from it, wnich, though diy, preferve 
a certain dt gree of coolnefs ufeful to vegetation. This 
foil is called in America a pumice-Jlone foil. Where- 
ever the clay and gravel do not go through fuch modi- 
fications, the foil becomes barren, as foon as the layer 
formed by the decompofition of the original plants is 
deftroyed.—By a treaty concluded in January 1660, 

between 



■p 

CAR [ 169 ] CAR 

C ibbee. between the French and Englifli, the Caribs were 
v- v-’-—' confined to the iflands of St Vincent’s and Domi- 

nica, where all the fcattered body of this people 
were united, and at that time did not exceed in num- 
ber 6oco men. See Sr Vjncent’s and Dominica. 

As the Caribbee iflands are all between the tropics, 
their inhabitants are expofed, allowing for the varieties 
refulting from difference of fituation and foil, to a per- 
petual heat, which generally increafes from the riling 
of the fun till an hour after noon, and then declines in 
proportion as the fun declines. The variations of J;he 
temperature of the air feem to depend rather on the 
wind than on the changes of the feafons. In thofe 
places where the wind does not blow, the air is excef- 
fively hot, and none but the eafterly winds contribute 
to temper and refrefh it: thofe that blow from the 
fouth and well afford little relief; but they are much 
lefs frequent and lefs regular than that which blows 
from the eaft. The branches of the trees expofed to 
the influence of the latter arc forced round towards the 
weft : but their roots are ftronger, and more extended 
under the ground, towards the eaft than towards the 
weft; and hence they are eafily thrown down by ftrong 
weft winds or hurricanes from that quarter. The eaft- 
erly wind is fcarce felt in the Caribbee iflands before 
9 or 10 o’clock in the morning, increafes in proportion 
as the fun rifes above the horizon, and decreafes as it 
declines. Towards the evening it ceafes entirely to 
blow on the coafts, but not on the open fea. It has 
alfo been obferved, that it blows with more force, 
and more regularity, in the dog-days than at any other 
time of the year. 

The rain alfo contributes to the temperature of the 
Caribbee iflands, though not equally in them all. In 
thofe places where the eafterly wind meets with no- 
thing to oppofe its progrefs, if' difpels the clouds as 
they begin to rife, and caufes them to break either in 
the woods or upon the mountains. But whenever the 
ftorms are too violent, or the blowing of the eafterly 
wind is interrupted by the changeable and temporary 
effeift of the foutherly and wefterly ones, it then be- 
gins to rain. In the other Caribbee iflands, where 
this wind does not generally blow, the rains are fo fre- 
quent and plentiful, efpecially in the winter feafon, 
which lafls from the middle of July to the middle of 
October, that, according to the moft accurate obfer- 
vations, as much rain falls in one week as in our cli- 
mates in a year. Inftead of thofe mild refrefhing 
fhowers which fall in the European climates, the rains 
of the Caribbee iflands are torrents, the found of which 
might be miitaken for hail, were not that almoft total- 
ly unknown under fo burning a fky. Thefe fhowers 
indeed refrefh the air ; but they occafion a dampnefs, 
the effefts of which are not lefs difagreeable than fatal. 
The dead muft be interred within a few hours after 
they-have -expired. Meat will not keep fweet above 
.24 hours* The fruits decay, whether they are gather- 
• ed ripe or before their maturity. The bread muft be 
made up into bifcuits, to prevent its growing mouldy. 

■ Common wines turn four, and iron turns rufty, in a 
■ day’s time. The feeds can only be preferved by con- 
ftant attention and care, till the proper feafon returns 
for lowing them. When the Caribbee iftands were 
ilrft difcovered, the corn that was conveyed there for the 
fupport of the Europeans, was fo foon damaged, that it 
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became neceftary to fend it out in the ear*. This ne- Carlb ice 
ceflary precaution fo much enhanced the price of it, 
that few were able to purchafe it. Flour was then  mij 
fubftituted in lieu of corn ; which lowered indeed the 
expences of tranfpbrt, but had this inconvenience, that 
it was fooner damaged. It was imagined by a mer- 
chant, that if the flour were entirely feparated from 
the bran, it would have the double advantage of being 
cheaper and keeping longer. He caufed it therefore 
to be fxfted, and put the fineft flour into ftrong calks, 
and beat it clofe together with iron hammers, till it 
became fo clofe a body that the air could fcarcely pe- 
netrate it. This method was found to anfwer the pur- 
pofe ; and if, by it, the flour cannot be preferved as 
long as in our dry and temperate climates, it may be 
kept for fix months, a year, or longer, according to the 
degree of care taken in the preparation. 

However troublefome thefe effeefts of the rain may 
be, it is attended with fome others ftill more formi- 
dable ; namely, frequent and dreadful earthquakes. 
Thefe happening generally during the time or towards 
the end of the rainy feafon, and when the tides are 
higheft, fome ingenious naturalifts have fuppofed that 
there might be a connexion between them. The wa- 
ters of the fky and of the fea undermine, dig up, and 
ravage the earth in feveral different ways. Among 
the various fliocks to which the Caribbee iflands are ex- 
pofed from the fury of the boifterous ocean, there is 
one dillinguifhed by the name of raz demaree, or ’whirl- 
pool. It conftantly happens once, twice, or thrice, 
from July tt) October, and always on the weflern coafts, 
becaufe it takes place after the time of the wefterly or 
foutherly winds, or while they blow. The waves, 
which at a diftance feem to advance gently within 400 
or 500 yards, fuddenly fwell againft the fhore, as if 
atfed upon in an oblique direction by fome fuperior 
force, and break with the greateft impetuofity. The 
{hips which are then upon the coaft, or in the roads 
beyond it, unable either to keep their anchors or to 
put out to fea, are dafhed to pieces againft the land, 
and all on board mqft commonly perifti. The hurri- 
cane is another terrible phenomenon in thefe iflands, 
by which incredible damage is occafioned; but happily 
it occurs not often. 

The produce of the Caribbee iflands is exceedingly 
valuable to the Europeans, conftfting of fugar, rum, 
molafies, indigo, &c. a particular account of which is 
given under the names of the refpedfive iflands as they 
occur in the order of the alphabet. 

CARIBBIANA, or Caribiana, the north eaft 
coaft; of Terra Firma, in South America, otherwife 
called New Andalusia. 

CARICA, the papaw; A genus of the decandria 
order, belonging to the dkecia clafs of plants ; and in 
the natural method ranking under the 38th order, Tn- 
cocca. The calyx of the male almoft none ; the corol- 
la is quinquefid and funnel-fhaped ; the filaments in the 
tube of the corolla, a longer and fhorter one alternate- 
ly. The calyx of the female quinquedentated ; the co- 
rolla is pentapctalous, with five ftigmata ; the fruit an 
unilocular and polyfpermous berry. 

Species. 1. The papaya rifes with a thick, foft, her- 
baceous ftem, to the height of 18 or 20 feet, naked 
till within two or three feet of the top. The leaves 
come out on every fide, upon very long footftalks, 

Y Thofe 
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Carica. Thofe \vhlch are fituated undermoft are almoft hori- 

~ zontal, but thofe on the top are ereft : thefe leaves in 
full grown plants are very large, and divided into many 
lobes deeply fmuated. The hem of the plant, and alfo 
the footftalks of the leaves, are hollow. The flowers 
of the male plant are produced from between the leaves 
on the upper part of the plant. They have footitalks 
near two feet long ; at the end of which the flowers 
hand in loofe cluflers, each having a feparate fhort 
footftalk: thefe are of a pure white, and have an a- 
greeable odour. The flowers of the female papaya al- 
fo come out from between the leaves towards the up- 
per part of the plant, upon very fliort footftalks, fit- 
ting clofe to the ftem: they are large, and bell-fhaped, 
compofed of fix petals, and are commonly yellow ; 
when thefe fall away, the germen fwells to a large 
fieftiy fruit, of the fize of a fmall melon. Thefe fruits 
are of different forms : fome angular, and compreffed 
at both ends ; others oval, or globular ; and fome py- 
ramidal. The fruit, and all the other parts of the 
tree abound with a milky acrid juice, which is applied 
for killing of ring-worms. When the roundifh fruit are 
nearly ripe, the inhabitants of India boil and eat them 
with their meat as we do turnips. They have fome- 
what the flavour of a pompion. Previous to boiling 
they foak them for fome time in fait and water, to ex- 
tract the corrofive juice ; unlefs the meat they are to 
be boiled with flrould be very fait and old, and then 
this juice being in them will make it as tender as a 
chicken. But they moftly pickle the long fruit, and 
thus they make no bad fuccedaneum for mango. The 
buds of the female flowers are gathered, and made into 
a fweet-meat; and the inhabitants are fuch good ma- 
nagers of the produce of this tree, that they boil the 
ftiells of the ripe fruit into a repaft, and the infides are 
eaten with fugar in the manner of melons.—The ftem 
being hollow, has given birth to a proverb in the 
Weft-India iflands; where, in fpeaking of a diflkm- 
bling perfon, they fay he is as hollow as a Popo. 

2. The profopofa, differs from the other in having 
a branching ftalk, the lobes of the leaves entire, the 
flower of a rofe colour, and the fruit fhaped like a pear, 
and of a fweeter flavour than the papaya. 

Culture, &c. Thefe plants being natives of hot coun- 
tries, cannot be preferred in Britain unlefs conftantly 
kept in a warm ftove, which fliould be of a proper 
height to contain them. They are eaftly propagated 
by feeds, which are annually brought in plenty.from 
the Weft Indies, though the feeds of the European 
plants ripen well. The feeds fliould be fovvn in a hot- 
bed early in the fpririg: when the plants are near two 
inches high, they fliould be removed into feparate 
fmall pots, and each plunged into a hot-bed of tanners 
bark, carefully (hading them from the fun till they 
have taken root; after which, they are to be treated 
in the fame manner as other tender exotics. When 
they are removed into other pots, care muff be taken 
as much as pofllble to preferve the ball of earth about 
them, becaufe wherever their roots are laid bare they 
feldom furvive. When they are grown to a large fize, 
they make a noble appearance with their ftrong up- 
right ftem.s, garniftied on every fide near the top with 
large ftiining leaves, fpreading out near three feet all 
round the (Hm : the flowers of the male fort coming 

out in cluftcrs on every fide, and the fruit of the female Caricatur* 
growing round the (talks between the leaves, are fo H 
different from any thing of European production, as 
well to intitle thefe plants to a place in the gardens of 
the curious. The fruit of the firft fpecies is by the 
inhabitants of the Caribbee iflands eaten with pepper 
and fugar as melons, but is much inferior to a melon 
in its native country ; but thofe which have ripened in 
Britain were deteftable: the only ufe to which Mr Mil- 
ler fays he has known them put was, when they were 
about half grown, to foak them in fait water to get 
out the acrid juice, and then pickle them for onangos, 
to which they are a good fubftitute. 

CARICATURA, in painting, denotes the conceal- 
ment of real beauties, and the exaggeration of ble- 
rnilhes, but (till fo as to preferve a refemblance of the 
objedt. The word is Italian ; formed of carica, a 
load, burden, or the like. 

CARICOUS, an epithet given to fuch tumors as 
refemble the figure of a fig. They are frequently found 
in the piles. 

CARIES, the corruption or mortification of a bone. 
See Medicine and Surgery, Index. 

CARIGNAN, a fortified town of Piedmont, fitua~ 
ted on the river Po, about feven miles fouth of Turin. 
E. Long. 7. 25. N. Eat. 44. 30. It was taken in 154^4 
by the French ; who demoliflied the fortifications, but 
fpared the caftle. It was alfo taken, and retaken, in 
1691, 

CARILLONS, a fpecies of chimes frequent in the 
low countries, particularly at Ghent and Antwerp, 
and played on a number of bells in a belfrey, forming 
a complete feries or fcale of tones and femitones, like 
thofe on the harpfichord and organ. There are petals 
communicating with the great bells, upon which the 
carilloneur with his feet plays the bafe to fprightly airs, 
performed with the two, hands upon the upper fpecies 
of keys. Thefe keys are projecting (ticks, wide enough 
afunder to be (truck with violence and velocity by 
either of the hands edgeways, without the danger 
of hitting the neighbouring key. The player is 
provided with a thick leather covering for the little 
finger of each hand, to guard againft the violence of 
the ftroke. Thefe carillons are heard through a large 
town. 

CARINA, a Latin term, properly fignifying the Heel 
of a (hip ; or that long piece of timber running along 
the bottom of the (hip from head to ftern, upon which 
the whole ftrutture is built or framed. 

Carina is alfo frequently ufed for the whole capa- 
city or bulk of a (hip ; containing the hull or all the 
fpace below the deck. Hence the word is alfo fome- 
times ufed by a figure for the whole (hip. 

Carina is alfo ufed in the ancient architecture. The 
Romans gave the name car'ma to all buildings in form 
of a (hip, as we (lift give the name nave to the middle 
or principal vault of our Gothic churches ; becaufe it 
has that figure. 

Carina, among anatomifts, is ufed to denote the 
Jpina dorjl; as iikewift; for the fibrous rudiments or 
embryo of a chick appearing in an incubated egg. 
The carina confifts of the entire vertebne, as they appear 
after ten or twelve days incubation. It is thus called, 
becaufe crooked in form of the keel of a (hip—Bota- 
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nuls alfo, for the like reafon, ufe the word carina, to 
exprels the lower petalum of a papilionaceous flower. 

Carina were alfo weepers or women hired among 
the ancient Romans to weep at funerals: they were 
thus called from Carla, the country whence moft of 
them came. 

CARINOLA, an epifcopal town of Italy, in the 
kingdom of Naples, and Terra di Lavoro. E. Long. 
15. 5.N. Lat. 41. 15. 

CARINTHIA, a duchy of Germany, in the circle 
of Auftria, bounded by the archbifhopric of Saltzburg 
on the north, and by Carniola and the Venetian terri- 
tories on the fouth, cnrthe weft by Tyrol, and on the 
eaft by Stiria. A part of this country was anciently 
called Carnla, and the inhabitants Garni; but the for- 
mer afterwards obtained the name of Carlnthia, and the 
latter Cctrantani or Carlnthl. The air of this country 
is cold, and the foil in general mountainous and bar- 
ren ; but there are fame fruitful dales and valleys in it, 
which product wheat and other grain. The lakes, 
brooks, and rivers, which are very numerous, abound 
with filh ; and the mountains yield lead and iron, and 
in many places are covered with woods. The river 
Drave, which runs acrofs the country, is the moft con- 
ftderable in Carinthia. The inhabitants are partly de- 
fendants of the ancient Germans, and partly of the 
Sclavonians or Wends. The ftates are conftituted as 
in Auftria, and their aflemblies are held at Clagenfurt. 
The archbifliop of Saltzburg and the bifliop of Bam- 
berg have conftderable territories in this country. Chri- 
ftianity was planted here in the 7th century. The 
only profefiion tolerated at prefent is the Roman Ca- 
tholic. The bifliops are thofe of Gurk and Lavant, 
who are fubjeft to the archbifttop of Saltzburgh. This 
duchy was formerly a part of Bavaria. In the year 
1282, the emperor Rodolph I. gave it to Maynad 
count of Tyrol, on condition that when his male iflue 
failed, it Humid revert to the houfe of Auftria; which 
happened in 1331. Carinthia has its particular go- 
vernor or land-captain, as he is called ; and contributes 
annually towards the expence of the military eftablifh- 
ment 637,695 florins. Only one regiment of foot is 
ufually quartered in it. 

CARIPI, a kind of cavalry in the Turkiih army. 
The caripi, to the number of about 1000, are not Haves, 
nor bred up in the feraglio, like the reft; but are gene- 
rally Moors or renegado Chriftians, who having follow- 
ed adventures, being poor, and having their fortune to 
feek by their dexterity [and courage, have arrived at 
the rank of horfe-guards to the Grand Signior. 

CARISSA, in botany: A genus of the monogyma 
order, belonging to the pentandria clafs of plants ; and 
in the natural method ranking under the 3°th order, 
Contort*. It has two many-feeded berries. 

CARITAS.—The poculum caritatis, or grace-cup, 
was an extraordinary allowance of wine or other liquors, 
wherein the religious at feftivals drank in commemo- 
ration of their founder and benefa&ors. 

CARISBROOK-castle, a caftle fltuated in the 
middle of the ifle of Wight, where king Charles I. was 
imprifoned. W. Long. x. 30. N. Lat. 50. 40. 

CARISTO, an epifcopal city of Greece, in theeaft- 
ern part of the ifland of Negropont, near Cape Loro. 
L. Long. 24. 15. N. Lat. 38. 6. 
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CARKE, denotes the 30th part of a sarplar. of 

wool. 
CARLE. See Churl. v. 
CARLETON (Sir Dudley), was born in Oxford- 

fliire, 1573, and bred in Chrift-church college. He 
went as fecretary to Sir Ralph Winwood into the Low 
Countries, when king James refigned the cautionary 
towns to the States ; and was afterwards employed for 
20 years as ambaflador to Venice, Savoy, and the U- 
nited Provinces. King Charles created him viicoiint 
Dorchefter, and appointed him one of his principal fe~ 
cretaries of ftate ; in which office he died in 1631. He 
was efteemed a good ftatefman, though an honeftman; 
and publifhed feveral political works. 

CARLINA, the carline thistle: A genus of 
the polygamia aequalis order, belonging to the fynge- 
nefla clafs of plants ; and in the natural method rank- 
ing under the 49th order, Compofit*. The calyx is 
radiated with long coloured marginal fcales. There 
are feven fpecies, only one of which is a native of Bri- 
tain, <vvz. the vulgaris. The others are natives of the 
fouth of France or Italy ; and are very eafily propa- 
gated in this country by feeds, which muft be fown on 
a bed of freflx undunged earth, where they are to re- 
main, as they do not bear tranfplanting. When the 
plants appear above ground, they fliould be carefully 
weeded, and afterwards thinned, leaving them about 
ten inches or a foot afunder. The fecond year moft 
of them will flower: but, unlefs the feafon proves dry, 
they rarely produce good feeds in this country,-and 
fome of the plants decay foon after they have flowered, 
fo that it is pretty difficult to maintain them here. 
The roots are ufed in medicine, and for that purpofe 
are imported from thofe countries where the plants 
grow naturally. As we receive them, they are about 
an inch thick, externally of a nifty brown colour, cor- 
roded as it were on the furface, and perforated with 
numerous fmall holes, appearing on the furface as if 
worm-eaten. They have a ftrong fmell, and a fub- 
acrid, bitterifti, weakly, aromatic tafte. I hey are 
looked upon to be warm alexipharmics and diapho- 
retics. Frederic Hoffman the Elder relates that he 
has obferved a decodlion of them in broth to occafion 
vomiting. They have been for fome time greatly 
efteemed among foreign phyficians; but never were 
much in ufe in this country, dhe preient practice 
has entirely rejeaed them, nor are they often to be 
met with in the fliops. 

CARLIN'S, or CAROLINE thistle. See Carli- 
nA. It is faid to have been difcovered by an angel to 
Charlemagne, to cure his army of the plague ; whence 
its denomination. 

Carline, or Caroline, a filver coin current in the 
Neapolitan dominions, and worth about 4d. of our 
money. 

Carlxne.., or Carlings, in a fhip, two pieces 
of timber lying fore and aft, along from one beam to 
another, directly over the keel; ferving as a founda- 
tion for the whole body of the fhip. On thefe the 
ledges reft, whereon the planks of the deck and other 
matters of carpentry are made fall. The carlines 
have their ends let into the beams called culver-tall- 
ivife. _ _ 

Carline-Knees, are timbers going athwart the imp. 

Carke 
II 

Carline. 
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Garlin >f<jrdfrbm the fides to the hatch-way, ferving to fuftain the 
t ^arhfle. on both fides. 

''' CARLINGFORD, a port-town of Ireland, feated 
on Carlingford bay, in the county of Louht, and pro- 
vince of Leinfter, 22 miles north of Drogheda. W. 
Long. 6. 24. N. Lat. 24. 5. 

CARLISLE, the capital city of the county of Cum- 
berland, feated on the fouth of the river Eden, and be- 
tween the Petterel on the call:, and the Caude on the 
weft. It is furrounded by a ftrong ftone-wall, and has 
a pretty large caftle in the weftern part of it, as alfo a 
citadel in the eattern part, built by Flenry VIII. It 
ftourifhed in the time of the Romans, as appears from 
the antiquities that are to be met with here, and the 
Roman coins that have been dug up. At the departure 
of the Romans this city was ruined by the Scots and 
Pidts; and was net rebuilt till the year 680, by Eg- 
frid, who encempaffed it with a wall, and repaired the 
church. In the 8th and yth centuries, the whole coun- 
try was again ruined, and the city laid defolate by the 
incurlions of the Norwegians and Danes. In this con- 
dition it remained till the time of William Rufus; who 
repaired the walls and the caftle,.and caufed the houfes 
to be rebuilt. It was fortified by Henry I. as a bar- 
rier agaiuft Scotland; he alfo placed a garrifon in it, 
and made it an epifcopal fee. It was twice taken by 
the Scots, and afterwards burnt accidentally in the 
reign of Richard II. The cathedral, the fuburbs, and 
1500 houfes, were deftroyed at that time. It is at 
prefent in a good condition ; and has three gates, the 
Englifh on the fouth, the Scotch on the north, and 
Irifn on the weft. It has two parifhes, and as many' 
churches, St Cuthbert and St Mary’s, the Lift of 
which is the cathedral, and is feparated from the town 
by a wall of its own. The eaftern part, which is the 
neweft, is a curious piece of workmanfhip. The choir 
with the aifles is 71 feet broad; and has a ftately' eaft 
window 48 feet high and 30 broad, adorned with cu- 
rious pillars. The roof is elegantly vaulted with wood; 
and is embellifhed with the arms of England and 
France quartered; as alfo with Piercy’s, Lucy’s, War- 
ren’s, Mowbray’s, and many others. In the choir are 
the monuments of three bifhops who are buried there. 
The fee was erefted in 1133 by' king Henry L and 
made fuffragan to tire archbifhop of York. The ca- 
thedral church here had been founded a fiiort time be- 
fore by Walter, deputy in thefe parts for king William 
Rufus, and by' him dedicated to the Virgin Mary. He 
likewife built a monaftery, and filled it with canons 
regular of St Auguftine. This foundation continued 
till the diffolution of monafteries, when its lands were 
added to the fee, and the maintenance of a dean, 3cc. 
placed here in their room. The church was almoft 
ruined by the ufurper Cromwell and his foldiers ; and 
has never fince recovered its former beauty, although 
repaired after the reft oration. This diocefe contains 
the greateft part of the counties of Cumberland and 
Weftmoreland, in which are only 93 pari (lies ; but 
thefe (as all the northern are) exceeding large; and of 
them 18 are impropriations. Here is one archdeacon, 
•niz. of Carlifie. The fee is valued in the king’s books 
at L.530 : 4 : 1 ift, but is computed to be worth annu- 
ally L. 2800. T.He clergy’s tenth amounts only to 
L. 161 : 1 : yE* 1° this cathedral belong a biftiop, 
a dean, a chancellor, an archdeacon, four prebendaries, 
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eight minor canons, &c. and other inferior officers and Carlock 
fervants. II 

The Pifts wall, which was built acrofs the country _^cron'’ 
from Newcaftle, terminates near this place. Carlifie 
was a fortified place, and ftill has its governor and 
lieutenant-gqvernor, but no garrifon. It was taken by 
the rebels, Nov. 15. 1745; and was retaken by the 
duke of Cumberland on the 1 cth of December follow- 
ing, and deprived of its gates. It is governed by a 
mayor, twelve aldermen, two bailiffs, &c. and has a 
coniiderable market on Saturdays. The manufactures 
of Carlifle are chiefly of printed linens, for which near 
3000/. per annum is paid in duties. It is alfo noted 
for a great manufacture of whips, in which a great 
number of children are employed. — Salmons appear in 
the Eden in numbers, fo early as the months of De- 
cember and January ; and the London and even New- 
caftle markets are fupplied with early fiih from this 
river: but it is remarkable, that they do not vilit the 
Elk in any quantity till April; notwithstanding the 
mouths of the two rivers are at a fmall diftance from 
each other.—Carlifie fends two members to parliament, 
and gives title of Earl to a branch of the Howard 
family. 

CARLOCK, in commerce, a fort ofifinglafs, made 
with the fturgeon’s bladder, imported from Archangel. 
The chief ufe of it is for clarifying wine, but it is alfo 
ui’ed by the dy'ers. The belt carlock comes from Aftra- 
can, where a great quantity of fturgeon is caught. 

CARLOSTAD, or Carlstad, a towrn of Sweden 
in Wermeland, feated ou the lake Warmer, in E. Long. 
14. 4. N. Lat. 59. 16. 

Carlostad, or Carlfladt, a town of Hungary, ca- 
pital of Croatia, and the ufual refidence of the gover- 
nors of the province. It is feated on the river Ralph, 
in E. Long. 16. 5. N. Lat. 45. 34. 

CARLOWITZ, a fmall town of Plungary, in Scla- 
vonia, remarkable for a peace concluded here between 
the Turks and Chriftians in 1669. It is feated on the 
weft fide of tke Danube, in E. Long. 19. 5. N. Lat. 
45. 25. 

CARLSCRONA, or Carlscroon, a fea-port town 
in the Baltic, belonging to Sweden. It derives its 
origin and name from Charles XI. who firft laid the 
foundations of a new town in 1680, and removed the 
fleet from Stockholm to this place, on account of its 
advantageous fituation in the centre of the Swediih 
feas, and the fuperior fecurity of its harbour. The 
greateft part of Carlfcrona ftands upon a fmall rocky 
ifland, which rifes gently in a bay of the Baltic ; the 
fuburbs extend over another fmall rock, and along the 
mole elofe to the bafon where the fleet is moored. The 
way into the town from the main land is carried over 
a dyke to an ifland, and from thence along two long 
wooden bridges joined by a barren rock. The town. 
is fpacious, and contains about 18,000 inhabitants. 
It is adorned with one or two handfome churches, and 
a few tolerable houfes of brick ; but the generality of- 
buildings are of wood. The fuburbs are fortified to- 
wards the land by a ftone-wall. The entrance into 
the harbour, which by nature is extremely difficult 
from a number of fhoals and rocky iflands, is ftill fur- 
ther fecured from the attack of an enemy'’s fleet by 
two ftrong forts built on two iflands, under the batte- 
ries of which all veflels muft pafs. 

Formerly 
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Formerly vefleb in this port, when careened and 

repaired, were laid upon their fides in the open har- 
bour, until a dock, according to a plan given by Pol- 
heim, was hollowed in the folid rock : it was begun 
in 1714? and finished in 1724; but as it was too 
{mall for the admiffion of men of war, it has lately 
been enlarged, and is now capable of receiving a fhip 
of the firft rate. But new docks have been begun 
upon a Stupendous plan worthy of the ancient Romans. 
According to the original fcheme, it was intended to 
conftruft 30 docks, for buildiag and laying up the 
targeft (hips, at the extremity of the harbour. A 
large bafon, capable of admitting two men of war, is 
defigned to communicate, by fiuices, with two fmaller 
batons, from each of which are to extend, like the 
radii of a circle, five rows of covered docks : each row 
is to be feparated by walls of ftone ; and each dock to 
be provided with fiuice-gates, fo as to be filled or 
emptied by means of pumps. Clofe to the docks, 
magazines for naval ftores are to be conilrudted, and 
the whole to be inclofed with a ftone-wall. The pro- 
left was begun in 1757; but was much neglefted until 
the accellion of his prefent majeity, who warmly pa- 
tronized the arduous undertaking. At the commence- 
ment of the works, L. 25,000 were annually expended 
upon them ; which fum has been leffened to about 
L. 6000 per annum, and the number of docks reduced 
to 20. The firlt dock was finifired in 1779, and it 
was computed that the whole number would be exe- 
cuted in 20 years. 

CARLSTADT, a town of Germany, in the circle 
of Franconia, and bifhopric of Wurtfburg, feated on 
the river Maine, in E. Long. 9. 51. N. Eat. 50. o. 

CARLTON, a town in Norfolk held by this te- 
nure, that they fir all prefent 1000 herrings baked in 
14 pies to the king, wherever lie fliall be when they 
firfl come in feafon. 

CARMAGNIOLA, a fortified town of Italy, in 
Piedmont, with a good cattle. It was taken by the 
French in 1691, and retaken by prince Eugene the 
fame year. It is feated in a country abounding in 
corn, flax, and iilk, near the river Po, in E. Long.. 
7. 32. N. Eat 44. 43. 

CARMANIA (anc. geog.), a country of Afia, to 
the eaft of Perfia, having Parthia to the north, Ge- 
drofia to the eaft, to the fouth the Perfian Gulf or 
Sea in part, and in part the Indian, called the Carmar 
man Sea, dittinguifhed into Car mania Deft r ta, and Car- 
mania Propria ; the former lying to the fouth of Par- 
thia ; and to the fouth of that, the Propriaj quite to 
the fea. Its name is from the Syriac, Carina, figni- 
fving a “ vine,” for which that country was famous, 
yielding clutters three feet long. Now Kerman, or 
Carimania, a province of modern Perfia. 

CARMEL, a high mountain of Paleftine, ftanding 
on the fkirts of the fea, and forming the moft re- 
markable head-land on all that coau. It extends eatt- 
ward from the fea as far as the plain of jezreel, and 
from the city of that name quite to Caeiarea on the 
fouth. It feems to have had the name of Carmel from 
its great fertility ; this word, according to the Lie- 
brew import, fignifying the vine of God, and is ufed 
in fcripture to denote any fruitful fpot, or any place 
planted with fruit trees. This mountain, we are af- 
fured, was very fertile. Mr Sandys acquaints us, that, 

73 1 . . c A 11 . . 
when well cultivated, it abounds with olives, vines, Carmelites. 
and variety of fruits and herbs both medicinal and aro- ' v"”‘ 
matic. Others, however, reprefent it as rather dry 
and barren ; which perhaps may have happened from 
the negleft of agriculture fo common in all parts of 
the Turkifti empire, efpecially where they are expofed 
to the incurfions of the Arabs. Carmel is the name 
of the mountain, and of a city built on it ; as well as 
of a heathen deity worftiipped in it, but without either 
temple or ftatue : though anciently there mutt have 
been a temple, as we are told that this mountain was 
a favourite retreat of Pythagoras, who fpent a good 
deal of time in the temple, without any perfoa with 
him. But what hath rendered mount Carmel moft. 
celebrated and revered both by Jews and Chriftians, 
is its having been the refidence of the prophet Elijah, 
who is fuppofed to have lived there in a cave (which 
is there fhown), before he was taken up into heaven. 

CARMELITES, an order of religious, ifiaking 
one of the four tribes of mendicants or begging friars ; 
and taking its name from mount Carmel, formerly in- 
habited by Elias, Eliilia, and the children of the pro- 
phets ; from whom this order pretends to defeend in 
an uninterrupted fucceffion. The manner in which they 
make out their antiquity has fomething in it too ridi- 
culous to be rehearfed. Some among them pretend 
they are defeendants of JefusChrift ; others go further, 
and make Pythagoras a Carmelite, and the ancient 
druids regular branches of their order. Phocas, a GreeK 
monk, fpeaks the moft reafonably. He fays, that in his 
time, 1185, Elias’s cave was ftill extant on the moun- 
tain ; near which were the remains of a building which 
intimated that there had been anciently a monaftery ; 
that, fome years before, an old monk, a prieft of Ca- 
labria, by revelation, as he pretended, from the pro- 
phet Elias, fixed there, and aflembled tenjjrothers.—In 
1209, Albert, patriarch of Jerufalem, gave the fob- 
taries a rigid rule, which Papebroch has iince printed. 
In 12 17, or, according to others, 1226, pope Hbno- 
rius III. approved and confirmed it. T. his rule con- 
tained 16 articles ; one of which confined them to their 
cells, and enjoined them to continue day and night in 
prayer; .another prohibited the brethren having any 
property ; another enjoined falling from the feaft of the 
holy»crofs till Eafter, except on Sundays; abftrnenceat 
all times from flefh was enjoined by another article ; 
one obliged them to manual labour ; another impofed a 
ftrift lilence on them from vefpers till the tierce the 
next day. 

The peace concluded by the emperor Frederic II. 
with the Saracens, in the year 1229, fo difadvantage- 
ous to Chriftendom, and fo beneficial to the infidels, 
occafioned the Carmelites to quit the Holy Land, un- 
der Alan the fifth general of the order. He firft fent 
fome of the religious to Cyprus, who landed there in 
the year 1238, and founded a monaftery in the foreft 
of Fortania. Some Sicilians, at the fame time, leaving 
mount Carmel, returned to their own country, where 
they founded a monaftery in the fuburbs of Mefilna. 
Some English departed out of Syria, in the year 1240, 
to found others in England. Others of Provence, in the 
year 1244, founded a monaftery in the defart of Ai- 
gualates, a league from Marfeilles : and thus, the num- 
ber of their monafteries increafing, they held their Eu«. 
ropean general chapter in the year 1245, at their mo-- 

naftery. 
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Carmelites nailery of Aylesford in England.—This order is fo 

Carmina muc^ increafed, that it has, at prefent, 38 provinces, 
jives, befides the congregation of Mantua, in which are 54 

monafteries, under a vicar-general ; and the congrega- 
tions of Barefooted Carmelites in Italy and Spain, which 
have their peculiar generals. 

After the eftablithment of the Carmelites in Europe, 
their rule was in fome refpedls altered ; the firil time, 
by pope Innocent IV. who added to the firft article a 
precept of chaftity', and relaxed the t ith which enjoins 
abftinence at all times from flefh, permitting them, 
when they travelled, to eat boiled flefh : this pope like- 
wife gave them leave to eat in a common refe6loryr, and 
to keep afles or'mules for their ufe. Their rule was 
again mitigated by the popes Eugenius IV. and Pius II. 
Hence the order is divided into two branches, viz. 
ihe Carmelites of the ancient olfervance, called the moderate 
or mitigated; and thofe of the flriEt obfervance, who are 
the barefooted Carmelites ; a reform fet on foot in 1540, 
by S. Therefa, a nun of the convent of Avila, in 
Cadile : thefe lad are divided into two congregations, 
that of Spain and that of Italy. 

The habit of the Carmelites was at fird white, and 
the cloak laced at the bottom with feveral lids. But 
pope Honorius IV. commanded them to change it for 
that of the Minims. Their fcapulary is a fmall woollen 
habit of a brown colour, thrown over their flioulders. 
They wear no linen fhirts ; but indead of them linfey- 
wolfey, which they change twice a-week in the fum- 
rner, and once a-week in the winter. 

If a monk of this orderlies with a woman, he is pro- 
hibited faying mafs for three or four years, is declared 
infamous, and obliged to difeipline himfelf publicly 
once a-week. If he is again guilty of the fame fault, 
his penance is doubled ; and if a third time, he is ex- 
pelled the order. 

CARMEN, an ancient term among the Latins, ufed 
in a general fenfe to lignify a verfe ; but more particu- 
larly to fignify a fpell, charm, form of expiation or exe- 
cration, couched in a few words placed in a mydic or- 
der, on which its efficacy depended. Pezron derives 
the word carmen from the Celtic carm, the fhout of 
joy, or the verfes which the ancient bards fung to en- 
courage the foldiers before the combat.—Carmen was 
anciently a denomination given alfo to precepts, laws, 
prayrers, imprecations, and all folemn formulas couched 
in a few words placed in a certain order, though writ- 
ten in profe. In which fenfe it was that the elder Cato 
wrote a Carmen de moribus, which was not in verfe, but 
in profe. 

CARMENTALIA, a fead among the ancient Ro 
mans, celebrated annually upon the I ith of January, in 
honour of Carmenta, or Carmentis, a prophetefs of 
Arcadia, mother of Evander, with whom fire came in- 
to Italy 60 years before the Trojan war. The folem- 
nity was alfo repeated on the 15th of January, which 
is marked in the old calendar by Carmentalia relata. 
This fead was edablilhed on occafion of a great fecun- 
dity amog the Roman dames, after a general reconci- 
liation with their hufbands, with whom they had been 
at variance, in regard of the ufe of coaches being prohi- 
bited them by an edidd of the fenate. This fead was ce- 
lebrated by the women : he who offered the facrifices 
was called facerdos carmentalis. 

CARMINATIVES, medicines ufed in colics, or 
ether flatulent diforders, to difpel the wind. 

2 

The word comes from the Latin carminare, to card Cami-'j 
or teaze wool, and figuratively to attenuate and difeufs II 
wind or vapours, and promote their difeharge by perfpi- ^arnea^e51 

ration. Though Dr Quincy makes it more myderious: v ' ^ 
He fays it comes from the word carmen^ taking it in 
the fente of an invocation or charm ; and makes it to 
have been a general name for all medicines which ope- 
rated like charms, i. e. in an extraordinary manner. 
Hence, as the mod violent pains were frequently thofe 
arifing from pent-up wind, which immediately ceafe 
upon difperfion ; the term carminative became in a pe- 
culiar fenfe applied to medicines wrhich gave relief in 
windy cafes, as if they cured by inchantment: but this 
interpretation feems a little too far drained. 

CARMINE, a powder of a very beautiful red co- 
lour, bordering upon purple ; and ufed by painters in 
miniature, though rarely on account of its great price. 
The manner of preparing it is kept a fecret by the co- 
lour-makers ; neither do any of thofe receipts which 
have for a long time been publifhed concerning the pre- 
paration of this and other colours at all anfwer the 
purpofe. See Colour-Making. 

CARMONA, a towrn of Italy in Frioli, and in the 
county of Goritz, feated on a mountain near the river 
Indri. It belongs to the houfe of Audria. E. Long. 
5. 37. N. Lat. 46. 15. 

Carmona, an ancient town of Spain in Andalufia. 
The gate towards Seville is one of the mod extraor- 
dinary pieces of antiquity in all Spain. It is feated in 
a fertile country, 1 5 miles ead of Seville. W. Long. 5. 
37. N. Lat. 37. 24. 

CARNATION, in botany. See Dianthus. 
CjRNATWN-Colour, among painters, is underdood 

of all the parts of a pifture, in general, which reprefent 
flefli, or which are naked and without drapery. Titian 
and Corregio in Italy, and Rubens and Vandyke in 
Flanders, excelled in carnations.—In colouring for flefh, 
there is fo great a variety, that it is hard to lay down 
any general rules for indru&ion therein ; neither are 
there any regarded by thofe who have acquired a ikill 
this way : the various colouring for carnations may be 
eafily produced, by taking more or lefs red, blue, yel- 
low, or bidre, whether for the fird colouring, or for 
the finifhing: the colour for women fhould be bluifh, 
for children a little red, both frefh and gay; and for 
the men it ffiould incline to yellow, efpecially if they 
are old. 

Carnation, among dyers. To dye a carnation, or 
red rofe colour, it is directed to take liquor of wheat 
bran a fufficient quantity, alum three pounds, tartar 
tWT> ounces; boil them and enter twenty yards of 
broad cloth ; after it has boiled three hours, cool and 
wrafh it: take frefh clear bran liquor a fufficient quan- 
tity, madder five pounds; boil and fodden according 
to art.—The Bow dyers know that the folution of ju- 
piter, or delved tin, being put in a kettle to the alum 
and tartar, in another procefs, makes the cloth, &c. 
attract the colour into it, fo that none of the cochineal 
is left,. but the whole is abforbed by the cloth. 

CARNEADES, a celebrated Greek philofopher, 
was a native of Cyrene in Africa, and founder of the 
third academy. He wras fo fond of ffudy, that he not 
only avoided all entertainments, but forgot even to eat 
at his owm table ; his maid-fervant Melifla wras obliged 
to put the vidtuals into his hand. He was an antago- 
nift of the Stoics; and applied himfelf w ith great ea- 
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meades rerncfs to refute the works of Chryfippus, one of the 

II molt celebrated philofophers of their fed. The power irneia. eloquence was dreaded even by a Roman fenate. 
~ The Athenians being condemned by the Romans to pay 

a fine of 500 talents for plundering the city of Oropus, 
fent ambaffadors to Rome, who got the fine mitigated 
to 100 talents. Carneades the academic, Diogenes 
the Stoic, and Critolaus the Peripatetic, were charged 
with this embaffy. Before they had an audience of 
the fenate, they harangued to great multitudes in dif- 
ferent parts of the city. Carneades’s eloquence was di- 
flinguifhed from that of the others by its llrength and 
rapidity. Cato the elder made a motion in the fenate, 
that thefe ambaffadors fhould be immediately fent back, 
becaufe it was very difficult to difeern the truth thro’ 
the arguments of Carneades. The Athenian -ambaf- 
fadors (faid many of the fenators) were fent rather to 
force us to comply with their demands, than to folicit 
them by perfuafion; meaning, that it was impoffible 
to refill the power of that eloquence with which Car- 
neades addreffed hiinfelf to them. According to Plu- 
tarch, the youth at Rome were fo charmed by the fine 
orations of this philofdpher, that they forfook their ex- 
ercifes and other diverfions, and were carried with a kind 
of madnefs to philofophy; the humour of philofophifing 
fpreading like enthuliafm. This grieved Cato, who was 
particularly afraid of the fubti.lty of wit and ftrength of 
argument with which Carneades maintained either fide 
of a queftion. Carneades harangued in favour of juf- 
tice one day, and the next day againll it, to the admi- 
ration of all who heard him, among whom were Galba 
and Cato, the greateft orators of Rome. This was 
his element; he delighted in demolilhing his own work; 
becaufe it ferved in the end to confirm his grand prin- 
ciple, that there are only probabilities or refemblances 
of truth in the mind of man ; fo that of two things 
directly oppofite, either may be chofen indifferently. 
Quintilian remarks, that though Carneades argued in 
favour of injuilice, yet he himfelf afted according to 
the ftrift rules of juftice. The following was a maxim 
of Carneades : “ If a man privately knew that his ene- 
my, or any other perfon whofe death might be of ad- 
vantage to him, would come to fit down on grafs in 
which there lurked an afp, he ought to give him no- 
tice of it, though it were in the power of no perfon 
whatever to blame him for being filent.” Carneades, 
according to fome, lived to be 85 years old; others make 
him to be 90 : his death is placed in the qih year of 
the i62d Olympiad. 

CARNEDDE, in Britiffi antiquity, denote heaps 
of Hones fuppofed to be druidical remains, and throwu 
together on occafion of confirming and commemora- 
ting a covenant. Gen. xxxi. 46. They are very com- 
mon in the ifie of Anglefey, and were alfo ufed as 
fepulchral monuments, in the manner of tumuli; for 
Mr Rowland found a curious urn in one of thefe car- 
nedde. Whence it may be inferred, that the Britons 
had the cuftom of throwing Hones on the deceafed. 
From this cuHom is derived the Welch proverb, Kara 
ardyben, “ ill betide thee.” 

CARNEIA, in antiquity, a fefiival in honour of 
Apollo, furnamed Carneus, held in moH cities of 
Greece, but efpecially at Sparta, where it was firll in- 
Hituted. 

The reafon of the name, as well as the occafion o: 

the infiitution, is controverted. It lafied nine days, 
beginning on the 13th of the month Carneus. The 
ceremonies were an imitation of the method of living 
and difeipline ufed in camps. 

CARNEL.—The building of fhips firH with their 
timber and beams, and after bringing on their planks, 
is called carnel-'ivork, to difiinguilh it from clinch- 
work. 

Veffels alfo which go with mizzen-fails inffead of 
main-fails are by fome called camels. 

CARNELIAN, in natural hiHoiy, a precious Hone, 
of which there dre three kinds, diffinguiffied by three 
colours, a red, a yellow, and a white. The red is very 
well known among us ; is found in roundiih or oval 
maffes, much like our common pebbles ; and is gene- 
rally met with between an inch and two or three inches 
in diameter: it is of a fine, compact, and clofe tex- 
ture; of a gloffy furface; and, in the feveral fpecimens, 
is of all the degrees of red, from the paleil flefh-co- 
lour to the deepeil blood-red. It is generally free 
from fpots, clouds, or variegations: but fometimes 
it is veined very beautifully with an extremely pale 
red, or with white ; the veins forming concentric cir- 
cles, or other lefs regular figures, about a nucleus, in 
the manner of thofe of agates* The pieces of carne- 
lian which are all of one colour, and perfectly free from 
veins, are thofe which our jewellers generally make 
ufe of for feals, though the variegated ones are much 
more beautiful. The carnelian is tolerably hard, and 
capable of a very good polifh : it is not at all affedted 
by acid menfiruums : the fire divefis it of a part of 
its colour, and leaves it of a pale red ; and a Hrong 
and long continued heat wall-reduce it to a pale dirty 
gray. 

The fineff carnelians are thofe of the Eaff Indies ; 
but there are very beautiful ones found in the rivers of 
Silefia and Bohemia ; and we have fome not defpicable 
ones in England. 

Though the ancients have recommended the carne- 
lian as allringent, and attributed a number of fanciful 
virtues to it, we know of no other ufe of the Hone than 
the cutting feals on it; to which purpofe it is excel- 
lently adapted, as being not too hard for cutting, and 
yet hard enough not to be liable to accidents, to take 
a good polifh, and to feparate eafily from the wax. 

CARNERO, in geography, a name given to that 
part of the gulph of Venice which extends from the 
wrefiern coafl of Iffria to the ifland of Groffa and the 
Qoalt of Morlachia. 

Carnero is likewife the name of the cape to the 
well of the mouth of the bay of Gibraltar. 

CARNIFEX, among the Romans, the common 
executioner. By reafon of the odioufnefs of his of- 
fice, the carnifex was exprefsly prohibited by the laws 
from having his dwelling-houfe within the city. In 
middle age writers carnifex alfo denotes a butcher. 

Under the Anglo-Danlfh kings, the carnifex wTas an 
officer of great dignity; being ranked with the archbi- 
ffiop of York, earl Goodwin, and the lord fieward. Fior. 
Wigorn. ann. 1040. Rex Hardecanutus /llfricum Ebor. 
Archlep. Good-winum comitem, Edrtcum difpenfatoremy 
Ehrondfuum carnificem, £3* alios magma dignitatis vires 

■Londinum mifit. 
CARNIOLA, a duchy of Germany bounded on 

the fouth by the Adriatic.fea, and that part of IHria 
ppffeffed- 
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Carniola, 
Carnival. 

pofTeffed by the republic of Venice ; on tbe north, by their play-houfes and gaming houfes ; the place of Carnivo- 
Carinthia and Stiria; on the eaft, by Sclavonia and ^ St Mark is filled with mountebanks, jack-puddings, c 

rous
: 

Croatia ; on the weft, by Friuli, the county of Gorz or pedlars, whores, and fuch like mob, who flock thi- , 3rn!)iKy' 
Gorit/., and a part of the gulph of Venice ; extending ther from all parts. There have been no lefs than 
in leno-th about no miles, and in breadth about 50. fcven fovereign princes and 30,000 foreigners here to 
It had its ancient name Carnla, as well as the modern partake of thefe diverfions. 
one Carniola, from its ancient inhabitants the Garni, a CARNIVOROUS, an epithet applied to thofe a- 
tribe of Scythians, otherwife called Japules, whence nimals which naturally feek and feed on flefh. 
this and the adjacent countries were alfo calledIt has been a difpute among naturalills, whether 

Carniola is full of mountains, fome of which are cul- man is naturally carnivorous. Thofe who take the 
tivated and inhabited, fome covered with wood, others negative fide of the queftion, infill chiefly on the 
naked and barren, and others continually buried in ftru&ure of our teeth, which are moftly incifores or 
fnow. The valleys are very fruitful. Here are like- molares ; not fuch as carnivorous animals are fur- 
wife mines of iron, lead, and copper ; but fait mull be nilhed with, and which are proper to tear flefh in 
had from the fovereign’s magazines. There are fe- pieces : to which it may be added, that, even when 
veral rivers, befides many medicinal fprings and in- we do feed on flefh, it is not without a prepara- 
land lakes. The common people are very hardy, tory alteration by boiling, roafting, &c. and even then 
going, barefooted in winter through the fnow, with that it is the hardeft of digeflion of all foods. To 
open breafts, and fleeping on a hard bench without thefe argument# Dt Wallis fubjoins another, which is 
bed or bolfter. Their food is alfo very coarfe and that all quadrupeds which feed on herbs or plants 
mean. In winter, when the fnow lies deep on the have a long colon, with a coecum at the upper end 
ground, the mountaineers bind either fmall bafkets, or of it, or fome what equivalent, which conveys the 
long thin narrow boards, like the Laplanders, to their food by a long and large progrefs, from the ftomach 
feet, on which, with the help of a flout flaff or pole, downwards, in order to its flower paflage and longer 
they defcend with great velocity from the mountains, flay in the inteflines ; but that, in carnivorous ani- 
When the fnow is frozen, they make ufe of a fort of mals, fuch ccecum is wanting, and inflead thereof 
irons or fkaits. In different parts of the country the there is a more fhort and flender gut, and a quicker 
inhabitants, efpecially the common fort, differ greatly paffage through the inteflines. Now, in man, the 
in their drefs, language, and manner of living. In Up- coecum is very vifible : a flrong prefumption that na- 
per and Lower Carniola they wear long beards. The ture, who is dill confident with herfelf, did not in- 
languages chiefly in ufe are the Sclavonian or Wendifh, tend him for a carnivorous animal.—It is true, the 
and German ; the firfl by the commonalty, and the coecum is but fmall in adults, and feems of little or no 
latter by people of fafhion. The duchy is divided in- ufe ; but in a foetus it is much larger in proportion ; 
to the Upper, Lower; Middle, and Inner, Carniola. And it is probable, our cudomary change of diet, as 
The principal commodities exported hence are, iron, w^e grow up, may occafion this fhrinking. But to 
fleel, lead, quickfilver, white and red wine, oil of olives, thefe arguments, Dr Tyfon replies, that if man had 
cattle, fheep, cheefe, linen, and a kind of woollen been by nature defigned not to be carnivorous, there 
Huff called mahalan, Spanifh leather, honey, walnuts, wmuld doubtlefs have been found, fomewhere on the 
and timber ; together with all manner of wood-work, globe, people who do not feed on flelh ; which is not 
as boxes, difhes, &c.—Chridianity was fird planted the cafe. Neither are carnivorous animals always 
here in the eighth century.—Lutheranifm made a con- without a colon and coecum ; nor are all animals car- 
fiderable progrefs in it; but, excepting the Walachians nivorcus which have thofe parts : the opoflum, for 
or Ufkokes, who are of the Greek church, and ftyle indance, hath both a colon and coecum, and yet feeds 
themfelves Staravenzi, i. e. old believers, all the inha- on poultry and other flefh ; whereas the hedge-hog, 
bitants at prefent are Roman Catholics. Carniola was which has neither colon nor coccum, and fo ought to 
long a marquifate or margravate; but intheyear 1231 be carnivorous, feeds only on vegetables. Add to 
was eredled into a duchy. As its proportion towards the this, that hogs, which have both, will feed upon flefh 
maintenance of the army, it pays annually 363,171 flo- when they can get it; and rats and mice, which have 
rins; but only two regiments of foot are quartered in it. large ccecums, will feed on bacon as well as bread and 

CARNIVAL, or Carnaval, a time of rejoicing, cheeie. Ladly, the human race are furnifhed with 
a feafon of mirth, obferved with great folemnity by teeth neceffary for the preparation of all kinds of foods; 
the Italians, particularly at Venice, holding from the from whence it would feem, that nature intended we 
twelfth day till Lent. fhould live on all. And as the alimentary du6l in the 

The word is formed from the Italian Carnavalle} human body is fitted for digefling all kinds of food, 
which Mr Du Cange derives from Carn-a-val, by rea- ought we not rather to conclude, that nature did not 
fon the flefh then goes to pot, to make amends for the intend to deny us any? 
feafon of abdinence then enfuing. Accordingly, in the It is no lefs difputed whether mankind were 
corrupt Latin, he obferves, it was called Carnelevamen, vorous before the flood. St Jerom, ChryfoAom, rI he- 
and Carnifprivium; as the Spaniards dill denominate it odoret, and other ancients, maintain, that all animal 
comes talien das. food was then forbidden ; which opinion is alfo Are- 

Feads, balls, operas, concerts of mufic, intrigues, nuoufly fupported among the moderns by Curcellaeus, 
marriages, &c. are chiefly held in carnival time. The and refuted by Heidegger, Danzius, Bockhart, &c. 
carnival begins at Venice the fecund holiday in Chrid- See Antediluvians. 
mas • Then it is they begin to wear mafks, and open CARNOSITY is ufed by fome authors for a little 
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•Vo, flcfUy excrcfcence, tubercle, or wen, formed in the 
.ralina. urethra, the neck of the bladder, or yard, which Hops 

the paffage of the urine.—Carnofities are very difficult 
of cure : they are not eafily known but by introducing 
a probe into the paffage, which there meets with re- 

^ Cftance. They ufually arife from fome venereal ma- 
lady ill managed. 

CARO (Annibal), a celebrated Italian poet, was 
born at Civita Nuovo in 1507. He became fecretary 
to the Duke of Parma, and afterwards to Cardinal 
Farnefe. Fie was alfo made a knight of Malta. He 
tranflated Virgil’s JEneid into his own language with 
fuch propriety and elegance of expreffion, that he was 
allowed by the beft judges to have equalled the origi- 
nal. He alfo tranffited Arillotle’s rhetoric, two ora- 
torios of Gregory Nazianzen, with a difcourfe of Cy- 
prian. He wrote a comedy ; and a mifcellany of his 
poems was printed at Venice in 15^4’ ■^e died at 
Rome in 1566. 

CAROLINA, a province of North America, com- 
prehending the moft wefterly part of Florida, and 
lying between 29 and 36 degrees of N. Lat. It is 
bounded on the eaft by the Atlantic, and on the weft 
by the river Miffifipi, on the north by Virginia, on 
the fouth by Georgia, and to the fouth of Georgia by 
the Floridas. 

This country is Rated between the extremities of 
heat and cold, though the heat is more troublefome in 
fummer than the cold in winter j their winters being 
very ffiort, and the frofty mornings frequently fuc- 
ceeded by warm days. The air is generally lererie 
and clear the greateft part of the year; but in Fe- 
bruary and March the inhabitants have a cuftom of 
burning the woods, which caufes fuch a fmoke as to 
ftrangers would feem to proceed from a fog or thick- 
nefs in the air. The fmoke of the tar-kilns likewife 
deceives flrangers, and gives them an ill opinion of the 
air of Carolina ; to which alfo conduces a cuftom of 
the Indians of fetting fire to the woods in their hunt- 
ings, for many miles round. The great rains are in 
winter, though they are not without heavy fhowers at 
midfummer ; add to thefe the conftant dews that fall 
in the night, which refreffi the ground and fupply the 
plants with moifture. In North Carolina, the north- 
weft winds in the winter occafion very pinching wea- 
ther ; but they are not of long continuance. Wefter- 
ly winds bring very pleafant weather ; but the fouth- 
erly are hot and unwholefome, occafioning fevers and 
other diforders. But this mult be underftood of fum- 
mer, for in winter they are very comfortable. The 
depth of winter is towards the latter end of February, 
and then the ice is not ftrong enough to bear a man s 
weight, dn Auguft and September there are fome- 
times great ftonns and fqualls of wind, which are fo 
violent as to make lanes of 100 feet wide, more or lefs, 
thro’ the woods, tearing up the trees by the roots. I hefe 
ftorms generally happen once in about leven years ; 
and arc attended with dreadful thunder, lightning, and 
heavy rains. They commonly happen about the time 
of the hurricanes which rage fo fatally among the 
Hands between the tropics ; and feem to be occafioned 
by them, or to proceed from the fame cauie : but by 
the time they reach Carolina, their force is much a- 
bated ; and the farther north they proceed, fo much the 
more do they decreafe in fury. The foil on the coaft 
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is Tandy ; but farther up, the country is fo fruitful Carolina 
that they have not yet been at the trouble to manure v 

their land. The grains moft cultivated are Indian corn 
and rice, though any fort will thrive well enough; they 
have alfo pulfe of feveral forts, little known in England. 
All kinds of garden fluff ufual in England are cultiva- 
ted here, and may be had in great plenty. They 
export large quantities yearly of rice, pitch, tar, tur- 
pentine, deer-lkins, and timber for building ; cyprefs, 
cedar, faffafras, oak, walnut, and pine. Betides thefe 
they alfo fend out beef, pork, tallow, hides, furs, 
wheat, peas, potatoes, honey, bees-wax, myrtle-wax, 
tobacco, fnake-root, cotton, feveral forts of gums and 
medicinal drugs. Indigo is alfo cultivated in this pro- 
vince, but of an inferior quality to that which comes 
from the Caribbee Hands. It hath been attempted 
in vain to cultivate vines, and produce filk, in this 
country ; for though the frofts here do not continue 
long without intervals of warmer weather, they are 
fufficient to check the growth of the vine, as wrell as 
olives, dates, oi-anges, &c. The furs are bought of Un Hi ft. 
the Indians with vermilion, lead, gunpowder, coarfe xxv‘- 
cloth, iron, and fpirituous liquors. As yet they have 
not a fufficient number of handicraftfmen ; which ren- 
ders labour very dear, and a fupply of clothes from 
Europe neceffary. The afpeft of the country is very 
fine, being adorned with beautiful rivers and creeks, 
and the woods with lofty timber, which afford delight- 
ful and pleafant feats for the planters, and render the 
fencing their lands very eafy. And as they have plenty 
of fiffi, wild fowl, and venifon, befides other neceffaries 
which this country produces naturally, they live eafy 
and luxurioufly. 

Their rivers are large, and navigable a great many 
miles up the country. They rife near the mountains, 
and abound with delicate fiffi, befides water-fowl of 
different kinds. In fome there are Hands which yield 
good pafture, without the annoyance of wild beafts. 
The chief mountains are the Cherokee or Allegany 
mountains, which are fituated north and north-weft, 
five or fix hundred miles diftant from the fea. They 
are very high ; and abound with trees, plants, ftoncs, 
and minerals, of difterent kinds. 

This country is divided into North and South Ca- 
rolina, and Georgia ; each of which, before the late 
revolution, was under a particular governor. The 
North is fubdivided into four counties, Granville, Col- 
liton, Berkley, and Craven ; and South Carolina int<* 
two, Clarendon and Albemarle. This laft is alfo di- 
vided into 14 pariffies or townffiips, each of which has 
a brick or timber church. The former likewife has 
the fame number of parifhes. Charleftown is the capi- 
tal of the whole country. 

Carolina was difeovered by Sebaftian Cabot, about 
the year 1500, in the reign of Henry VII. but the 
fettling of it being neglefted by the Engliffi, a colony 
of French Proteilants, by the encouragement of Ad- 
miral Coligni, were tranfported thither; and named 
the place of their firft fettlement Arx Carolina, in ho- 
nour of their prince, Charles IX. of France : but in 
a ffiort time that colony was deftfoyed by the Spa- 
niards ; and no other attempt was made by any Euro- 
pean power to fettle there till the year 1664, when 
800 Englith landed at Cape-Fear in North Carolina, 
and took poffeffion of the country. In idyoCha. IL 
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Carolina, of Britain granted Carolina to the Lords Berkley, 

Clarendon, Albemarle, Craven, and Afhley, Sir George 
Carteret, Sir William Berkley, and Sir John Colliton. 
The plan of government for this new colony was drawn 
up by the famous Mr Locke, who very wifely pro- 
pofed an univerfal toleration in religious matters. 1 he 
only rellriftion in this refpeft was, that every perfon 
claiming the protection of that fettlement^ fhould, at 
the age of 17, regilter himfelf in fome particular com- 
munion. To civil liberty, however, our philofopher 
was not fo favourable; the code of Carolina gave to 
the eight proprietors who founded the colony, and to 
their heirs, not only all the rights of a monarch, but 
all the powers of a legillation. The court, which was 
compofed of this fovereign body, and called the Pala- 
tine Court, was invefted with the right of nominating 
to all employments and dignities, and even of confer- 
ring nobility; but with new and unprecedented titles. 
They were, for inftance, to create in each county two 
caciques, each of whom was to be pod died of 24,000 
acres of land ; and a landgrave, who was to have 
80,000. The perfons on whom thefe honours ihould 
be bellowed were to compofe the upper houfe, and 
their poffeffions were made unalienable. They had 
only the right of farming or letting out a third part of 
them at the mod for three lives. The lower houfe 
was compofed of the deputies from the feveral counties 
and towns. The number of this reprefentative body 
was to be increafed as the colony grew more populous. 
No tenant was to pay more than about a (hilling per acre, 
and even this rent was redeemable. All the inhabitants, 
however, both (laves and freemen, were under an ol> 
ligation to take up arms upon the firft order from the 
Palatine court. 

It was not long before the defeats of this conftitu- 
tion became apparent. The proprietary lords ufed 
every endeavour to eftabliih an arbitrary government ; 
and, on the other hand, the colonifts exerted them- 
felves with great zeal to avoid fervitude. In confe- 
quence of this ftruggle, the whole province, dillrafted 
with tumults and diffentions, became incapable of 
making any progrefs, though great things had been 
expected from its particular advantages of fituation. 
Though a toleration in religious matters was a part of 
the original conftitution, diffentions arafe likewife on- 
that account. In 1705, Carteret, now Lord Gran- 
ville, who, as the oldeit of the proprietors, was foie 
governor of the colony, formed a. dtfign of obliging 
all the non-conformifts to-embrace the ceremonies of 
the Church of England ; and this, adt of. violence, 
though difavowed and rejefted by the mother-country, 
inflamed the minds of the people. In 1720, while this 
animoflty was (till fubiifting, the province was attacked 
by feveral bands of favages, driven to defpair by a 
continued courfe of the moil atrocious violence and 
injuftice. Thefe unfortunate wretches were all put. to 
the fword: but, in 1728, the lords proprietors having 
refufed to contribute towards the expences. of an ex- 
pedition, of which they were to (hare the immediate 
benefits, were deprived of their prerogative, except 
Lord Granville, who Hill retained his eighth part. 
The reft received a recompence of about 24,000!. The 
colony was taken under the immediate protection of 
the crown, and from that time began to flourifh. The 
divihon into North and South Carolina now took place, 
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and the fettlement of Georgia commenced in 1732. 
See Georgia. 

CAROLINE, See Carline. __ 
Caroline-Boohs, the name of four books, compofed 

by order of Charlemagne, to refute the fecond council 
of Nice. Thefe books are couched in. very harlh and 
fevere terms, containing 120 heads ofaccufation againft 
the council of Nice, and condemning the worfliip of 
images. 

CAROLOSTADIANS, or Carlostadians, an 
ancient fedt or branch of Lutherans, who denied the 
real prefence of Chrift in the eucharilt. 

They were thus denominated from their leader An- 
drew Caroloftadius, who having originally been arch- 
deacon of Wittemberg, was converted by Luther, and 
was the fir ft of all the reformed clergy who took a 
wife ; but difagreeing afterwards with Luther, chiefly 
in the point of the facramcnt, founded a feft apart.. 
The Caroloftadians are the fame with what are other- 
wife denominated Sacramentarians, and agree in moft 
things with the Zuinglians. 

CAROLUS, an ancient Englhh broad piece of gold 
ftruck under Charles I„ Its value has of late been at 
23 (hillings Sterling, though at the time it was coined 
it is faid to have been rated at 20 (hillings. 

Carolus, a fmall copper coin, with a little filver- 
mixed with it, ftruck under Charles VIII. of France. 
The carolus was worth 12 deniers when it ceafed to 
be current. Thofe which are dill current in trade in 
Lorrain, or in fome neighbouring provinces, go under 
the name of French fols. 

CAROTIDS, in anatomy, two arteries of the 
neck, which convey the blood from the aorta to the 
brain.; one called the right, and the other the left, 
carotid. 

CARP, in ichthyology, the Englifli name of a fpe- 
cies of cyprinus. SccCyprinus; d\{o Carp-Fishing* 

The carp is the moft valuable of all kinds of fifh for 
docking of ponds. It is very quick in its growth, 
and brings forth the fpawn three times a-year, fo that 
the increafe is very great. The female does not begin 
to breed till eight or nine years old; fo that in breed- 
ing-ponds a fupply muft be kept of carp of that age.. 
The heft judges allow, that, in, (locking a breeding- 
pond, four males (hould be allowed to twelve females. 
The ufual growth of a carp is two or three inches in, 
length in a year; but, in ponds which receive the fat- 
tening of common fewers, they have been known to ■ 
grow from five inches to 18 in one year. A feeding- 
pond of one acre extent will very well feed 300 carp 
of three years old, 300 of two years, and 400 of 
one year old. Carp delight greatly in ponds that have 
marley fides; they love alfo clay-ponds well (heltered 
from the winds, and grown with weeds and long grafs 
at the edges, which they feed on in the hot months. 
Carp and tench thrive very fall in ponds and rivers near 
the fea, where the water is a little, brackifh ; but they 
are not.fo well tafted as.thofe which live in frefh wa- 
ter. Grains, blood, chicken-guts, and the like, may at 
times be thrown into carp-ponds, to help to fatten the 
fifn. To make them .grow large and fat, the growth 
of grafs under the water (hould by all means pofiible 
be encouraged. For this purpofe, as the water de- 
creafes in the fummer, the fides of the pond left naked 
and dry (hould be well raked .wit'll an iron rake, to de- 
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irpates ftroy all the weeds, and cut up the furfaCe of the 

II earth : hay-feed fhould then be fown plentifully in 
|rpentry. thefe places; and more ground prepared in the fame 

manner, as the water falls more and more away. By 
this means there will be a fine and plentiful growth of 
young grafs along the fides of the pond to the water’s 
edge ; and when the rains fill up the pond again, this 
will be all buried under the water, and will make a 
fecding-place for the fifn, where they will come early 
in the morning, and will fatten greatly upon what they 
find there. 

CARPATES,orALPEsBASTARNicAE,(anc.geog.) 
a range of mountains, running out between Poland, 
Hungary, and Tranfylvania. Now called the Carpa- 
thian Mountains. 

CARPATHIUM (Mare, Horace, Ovid); the fea 
that wafhes the bland Carpathus. 

CARPATHUS, an ifiand on the coall of Alia, two 
hundred ftadia in compafs, and an hundred in length. Its 
name is faid to be Bom its fituation on the coall of 
Caria. It lies between Rhodes and Crete, in the fea 
which, from this bland, is called the Carpathian Sea, 
and has to the north the Ionian, to the fouth the 
Egyptian, to the weft the Cretan and African feas. 
It is two hundred furlongs in compafs, and a hundred 
in length. It had anciently, according to Strabo, four 
cities; according to Scylax only three. Ptolemy 
mentions but one, which he calls Pofidium. This 
bland is now called Scarpanto. 

CARPJEA, a kind of dance anciently in ufe among 
the Athenians and Magnefians, performed by two 
perfons, the one acting a labourer, the other a robber. 
The labourer, laying by his arms, goes to ploughing 
and fowing, ftill looking warily about him as if afraid 
of being furprrfed : the robber at length appears, and 
the labourer, quitting his plough, betakes himfelf to 
his arms, and fights in defence of his oxen. The 
whole was performed to the found of flutes, and in 
cadence. Sometimes the robber was overcome and 
fometimes the labourer ; the viftor’s reward being the 
oxen and plough. The defign of the exercife was to 
teach and accuftom the peafants to defend themfelves 
againft the attacks of ruffians. 

CARPENTER, a perfon who pra&ifes Carpen- 
try. The word is formed from the French charpen- 
tier, which fignifies the fame, formed of charpente, 
which denotes timber ; or rather from the Latin car- 
pentarius, a maker of carpenter, Or carriages. 

Carpenter of a Ship, an officer appointed to exa- 
mine and keep in order the frame of a ffiip, together 
with her mails, yards, boats, and all other wooden 
machinery. It is his duty in particular to keep the 
ffiip tight; for which purpofe he ought frequently to 
review the decks and fides, and to caulk them when 
it is neceflary. In the time of battle, he is to exa- 
mine up and down, with ail poffible attention, in the 
lower apartments of the ffiip, to ftop any holes that 
may have been made by ffiot, with wooden plugs pro- 
vided of feveral fixes. 

CARPENTRAS, an epifcopal town of Provence 
In France, and capital of Venaiffin. It is fuhjcdt to 
the pope ; and is feated on the river Aufon, at the 
foot of a mountain. E. Long. 5. 6. N. Lat. 44. 4. 

CARPENTRY, the art of cutting, framing, and 
joining’ large pieces of wood, for the ufes of building. 
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It is one of the arts fubfervient to archite&ure, and is Catpentum 
divided into houfe-carpentry and ffiip-carpentry : the il 
firft is employed in railing roofing, flooring of houfes, t 
£sV. and the feccnd in the building of ffiips *, barges, , 
&c. The rules in carpentry are much the fame with hull ding]*' 
thofe of Joinery ; the only difference is, that car- 
pentry is ufed in the larger and coarfer work, and 
joinery in the fmaller and curious. 

CARPENTUM, in antiquity, a name common to 
divers forts of vehicles, anfwering to coaches as well 
as waggons, or even carts, among us. The carpentum 
was originally a kind of car or vehicle in which tire 
Roman ladies were carried ; though in after times it 
was alfo ufed in war. Some derive the word from 
carro ; others from Carmenta the mother of Evander, 
by a conve: fion of the m into p. 

CARPET, a fort of covering of fluff, or other ma- 
terials, wrought with the needle or on a loom, which 
is part of the furniture of a houfe, and commonly 
fpread over tables, or laid upon the floor. 

Periian and Turkey carpets are thofe tqoft efteem- 
ed ; ^though at Paris there is a manufadlory after the 
manner of Perfia, where they make them little inferior, 
not to fay finer than the true Periian carpets. They 
are velvety, and perfectly imitate the carpets which 
come from the Levant. There are alfo carpets of 
Germany, fome of which are made of woollen fluffs, 
as ferges, &c. and called fquare carpets: others are 
made of wool alfo, but wrought with the needle, and 
pretty often embellifhed with filk ; and, laftly, there 
are fome made of dogs hair. We have likewife car- 
pets made in Britain, which are ufed either as flo5r- 
carpets, or to cover chairs, &c. It is true, we are 
not arrived at the like perfection in this manufa&ure 
with our neighbours the French ; but may not this be 
owing to the want of a like public encouragement ? 

Carpet-Knights, a denomination given to gown-men 
and others, of peaceable profeffions, who, on account 
of their birth, office, or merits to the public, or the 
like, are, by the prince, raifed to the dignity of knight- 
hood. 

They take the appellation beeaufe they ufually 
receive their honours from the king’s hands in the 
court, kneeling on a carpet. By which they are di~ 
flinguifhed from knights created in the camp, or field 
of battle, on account of their military prowefs. Car- 
pet-knights poffefs a medium between thofe called 
truck, or dunghill-knights, who only purchafe or merit 
the honour by their wealth, and knights-hachelors, wh® 
are created for their fervices in the war. 

CARPI, a principality of Modena in Italy, lying 
about four leagues from that city. It formerly be* 
longed to the houfe of Pio ; the elder fons of which 
bore the title of Princes of St Gregory. In the be- 
ginning of the 14th century Manfroy was the firft 
prince of Carpi; but in the 16th, the emperor Cha. V. 
gave the principality to Alfonzo duke of Ferrara. 
This nobleman, in recompence, gave to Albert Pio, 
to whom the principality of Carpi belonged of right, 
the town of Saffuolo and fome other lands. Albert 
was, however, at lall obliged to retire to Paris ; where, 
being ftripped of all his ellates, he died in 1538, with 
the reputation of being one of the beft and braveft men 
of his age. The family of Pio is yet in being, and 
continues attached to the French court. Some of 
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Carp i, them have even been raifed to the purple, and ftill 

Carpmus. ma]ce a figure in Europe. 
  ' - Carpi, a town of Italy in the duchy of Modena, 

and capital of the laft mentioned principality. It has 
a ftrong caftle, and is fituatcd in E. Long. ix. 12. 
N. Lat. 44. 45. 

Carpi, a town of the Veronefe in Italy, memorable 
for a victory gained by the Imperialifts over the I'rench 
in 1701. • It is fubjeft to the Venetians; and is fi- 
tuated on the river Adige, in E. Long. 11.39. N. 
Lat. 45. 10. 

CARPI (Ugoda),an Italian painter, of no very con- 
fiderable talents in that art, but remarkable for being the 
inventorof thatfpeciesof engravingon wood,diftinguilh- 
ed by the name of chiaro-fcuro, in imitation of drawing. 
This is performed by ufing more blocks than one; 
and Ugo da Carpi ufually had three ; the firil for the 
outline and dark ihadows, the fecond for the lighter 
(hadows, and the third for the half tint. In that 
manner he flruck off prints after feveral defigns, and 
cartons of Raphael; particularly one of the Sybil, a 
Defcent from the Crofs, and the Hiftory of Simon 
the Sorcerer. He died in 1500. This art was brought 
to a ftill higher degree of perfeftion by Balthafar Pe- 
ruzzi of Siena, and Parmigiano, who publifned feveral 
excellent defigns in that manner. 

Carpi (Girolamo da), hiftory and portrait painter, 
was born at Ferrara in 1501, and became a difciple of 
Garofalo. When he quitted that mafter, he devoted 
his whole time, thoughts, and attention, to ftudy the 
works of Correggio, and to copy them with a mo ft 
critical care and obfervation ; in which labour he fpenfc 
feveral years at Parma, Modena, and other cities of 
Italy, where the heft works of that exquifite painter 
were preferved. He acquired fuch an excellence in 
the imitation of Correggio’s ftyle, and copying his 
piftures, that many paintings finiftied by him were ta- 
ken for originals, and not only admired, bat were ea^ 
gerly purchafed by the connoifleurs of that time. Nor 
is it improbable that feveral of the paintings of Giro- 
lamo da Carpi pafs at this day for the genuine work 
of Correggio himfelf. He died is 155^' 

CARPINUS, the horn-beam, in botany : A ge- 
nus of the polyandria order, belonging to the monce- 
cia clafs of plants ; and in the natural method ranking 
under the 50th order, Jlmentacea. The calyx of the 
male is monophyllous and ciliated ; there is no corolla, 
but 20 ftamina The calyx of the female is monophyl- 
lous and ciliated ; no corolla ; two germens, with two 
ftyles on each. The fruit is an egg-lhaped nut. There 
are two fpecies, mz. 

1. The betulus, or common hornbeam; a deciduous 
tree, native of Europe and America. Its leaves are of 
a darkifti green, and about the the fize of thofe of the 
beech, but more pointed and deeply ferrated. Its branch- 
es are long, flexible, and crooked; yet in their general 
appearance very much refemble thofe of the beech: in- 
deed there is fo great a likenefs between thofe two 
trees, efpecially in the fhrubby and underv/ood ftate, 
that it would be difficult to diftinguifli them at the firft 
glance, were it not for that glofly varnifh with which 
the leaves of the beech are ftrongly marked. In the 
days of Evelyn, when topiary work was the garden- 
er’s idol, the hornbeam might be coniidered as deferring 
-e>f thofe endearing expreffions which_ that, enthufiaftic 
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writer has been pleafed to lavifli upon it: neverthelefs, Ca-pirm, 
as an ornamental in modern gardening it Hands low ; 
and its prefent ufes are few. As an underwood it- af- 
fords ftakes and edders, fuel and charco.T. Its timber 
ranks with that of the beech and the fycamore; and the 
inner bark is faid to be much ufed in Scandinavia to 
dye yellow. The only fuperior excellency of the horn* 
beam lies in its fitnefs for ikreen fences for fheltering 
gardens, nurferies, and young plantations from the fe- 
verities of the winter feafon. It may be trained to 
almoft any height, and by keeping it trimmed on the 
fides it becomes thick ot branches, and confcquently 
thick of leaves ; which being by their nature retained 
upon the plant after they wither, a hornbeam hedge 
occafions a degree of fhelter nearly equal to that given 
by a brick wall.. Indeed, being lefs refle&ive than- 
that expendve flereen, it affords a more uniform tern* 
perature of air to. the plants which ftand near it. In 
this point of view, too, the hornbeam is ufeful to be 
planted promifeuoufly, or. in alternate rows, amongll 
more tender plants in expofed fituations, in the fame 
manner as the birch ; to which it has more than one 
preference t. namely, it is warmer in winter,—and 
Hanbury fays, the hornbeam is peculiarly giateful to 
hares and rabbits; conlequently it may prevent their 
injuring its more valuable neighbours : yet, like Eve- 
lyn, he feems to be of opinion that it is difaffe&ed by 
deer. If this be really the cafe, the hornbeam may 
upon many occafions be introduced into deer-parks 
with Angular propriety. 

Of this fpecies there are three varieties: The 
Eaftern Hornbeam, Flowering Hornbeam, American 
Hornbeam. The eaftern hornbeam arrives to the 
leaft height of all the forts: about ten feet is the far* 
theft of its growth, and it looks pretty enough with 
trees ol the fame growth. The leaves are by no means 
fo large as the common fort ; and as the branches are 
always clofer in proportion to the fmallnefs of the 
leaves, where a low hedge is wanted of the deciduous 
kind, this would not be an improper tree for the pur- 
pofe, either to be kept fheered, or fuffered to grow in 
its natural ftate. The bark of this fort is more fpotted 
than that of the common. The flowering horn* 
beam is the moft free fhooter of any of the forts ; and 
will arrive to be the higheft, the common hornbeam 
only excepted. It will grow to be thirty or forty 
feet high. The branches of this tree are lefs fpotted 
with greyifh fpots than any of the other forts. The. 
leaves are very rough, of a dark-green colour, and are 
longer than the common fort. The property which 
the common hornbeam is poflefl’ed of, of retaining its 
leaves all winter, does not belong to this fort, the leaves 
of which conftantly fall off in the autumn with other 
deciduous trees. American hornbeam is a more elegant 
tree than any of the former forts. The branches are 
flender, covered with a brownifti fpeckled bark, and 
are more fparingly fent forth than from any of the 
others. The leaves are oblong, pointed, and of a, 
palifh green, and are not nearly fo rough as the com- 
mon hornbeam, though the flowers and fruit are pro- 
duced in the fame manner. 

2. The oftrya, or hop-hornbeam, a native of Italy 
and of Virginia. This is of taller growth than the 
eaftern kind. It will arrive to the height of twenty 
feet, or more. The leaves are nearly the fize of the 
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-minti. common fort, and fome people admire this tree on ac- 
count of the fingular appearance it makes with its 
feeds, before they begin to fall. There is a variety 
which grows to thirty feet high, fhoots freely, has 
long rour-h leaves like thofe of the elm, and longifh 
yellow-coloured flowers, called the Virginian fowerlhg 
hop-hornbeam. 

Propagation. The common hornbeam may be pro- 
parated"either by layering (at almoft any time of the 
year), or from feeds in the following maimer : In the 
autumn the feeds will be ripe ; when, having gathered 
a fufficient quantity for the purpofe, let them be fpread 
upon a mat a few days to dry. After this, they Ihould 
be fown in the feminary-ground, in beds four feet wide, 
with an alley of about two feet, and from one to two 
inches deep.' In this bed they mult remain till the 
fecond fpring before they make their appearance ; and 
all the iummer they lie concealed, the weeds ihould 
eonitantly be plucked up as foon as they peep ; toi if 
they are negleded, they will get fo ftrong, and the 
fibres of their roots will be fo far ftruck down among 
the feeds, as to endanger the drawing many feeds out 
with them, on weeding the ground. After the young 
plants appear, they Ihould conltantly be kept cle^ir of 
weeds during the next fummer ; and if tney were to 
be now and then gently refreflied with water in dry 
weather, it would prove ferviceable to them. In the 
fpring following they may be taken out of thefe beds, 
■and planted in the nurfery, in which fituation they 
may remain till they are of a fuflicient lize to plant 
out for ftandards. 

The other forts are to be propagated by layers *, 
for which purpofe a few plants for ftools mufl: be pro- 
cured. The flools of the eaftern hornbeam fltould be 
planted a yard, and the other forts a yard and a half 
or two yards afnnder. After thefe plants have made 
fome young (hoots, they Ihould be layered in the au- 
tumn, and by that time twelvemonth they will have 
itruck root ;'at which time, or any time in the winter, 
or early in the fpring, they fliould be taken off, and 
planted in the nurfery-way, obferving always to brulh 
up the ftool, that it may afford fine young (hoots, for 
fre(h layering by the autumn following. The di(lance 
the plants (hould be allowed in the nurfery need be no 
more than one foot, in rows that are two feet afunder; 
and here they may (land, with the ufuaf nurfery care 
of weeding and digging the rows m winter, until they 
are to be finally planted out; though the Virginian 
hornbeam will frequently fend forth two (hoots, which 
will feem to drive for maftety in the lead. When this 
is obferved, the weaked (hould always be taken awav, 
otherwife the tree will grow forked. 

CARPOBALSAM, in the Materia Mediea, the 
fruit of the tree which yields the true oriental balfam. 
The carpobalfam is ufed in Egypt, according to Prof- 
per Alpmus, in all the intentions in which the balfam 
itfelf is applied : but the only ufe the Europeans make 
of it is in Venice treacle and mithridate; and in theie 
not a great deal, for cubebs and juniper-berries are 
generallv fubdituted in its place. 
° CARPOCRATIANS, a branch of the ancient 
Gnodics, lo called from Carpocratcs, who in the fe- 
cond century revived and improved upon the errors of 
Simon Magus, Menander, Saturninus, and other 
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He owned, with them, one foie principle Carpofithl 

8l ^ Gnodics.    . . 
and father of all things, whofe name as well as nature 
was unknown. The world, he taught, was created by „ 
angels, vadly inferior to the fird principle. . He op- 
pofed the divinity of Jefus Chrid ; making him a mere 
man, begotten carnally on the body of Mary by Jo- 
feph, though poffeffed of uncommon gifts which let 
him above other creatures. He inculcated a commu- 
nity of women ; and taught, that tne foul coula not 
be purified, till it had committed all kinds of abomi- 
nations, making that a neceffary condition of perfec- 
fedlion. 

CARPOLITHI, or Fruit-stone Rocks of the 
Germans, are compofed of a kind of jafper, of the na- 
ture of the amygdaloides, or almond-dones. Bertrand 
afferts that the latter ar^ thofe which appear to be 
compofed of elliptical pieces like petrified almonds, 
though in truth they are only fmall oblong pieces of 
calcareous done rounded by attrition, and fometimes 
fmall mufcle-fhells connected by a dony concretion. 
The name of carpolithi, however, is given in general 
by writers on folfils to all forts of dony concretions 
that have any refemblance to fruit of whatever kind. 

CARPUS, the wrid. See Anatomy, N° 53. 
CARR, a kind of rolling throne, ufed in triumphs,, 

and at the fplendid entries of princes. See Chariot. 
The word is from the ancient Gaulilh, or Celtic, 

Carr; mentioned.by Coefar, in his commentaries, un- 
der the name Carrus. Plutarch relates, that Camillus 
having entered Rome in triumph, mounted on a carr 
drawn by four white horfes, it was looked on as too 
haughty an innovation. 

Carr is aifo ufed for a kind of light open chariot. 
The carr, on medals, drawn either by horfes, lions,, 
or elephants, ufually dgnifies either a triumph or an * 
apotheofis : fometimes a proceifion of the images of 
the gods at a folemn fupplication, and fometimes of 
thofe of fome illudrious family at a funeral. The carr 
covered, and drawn by mules, only fignifies a. confe- 
cration, and'the honour done any one of having his 
image, carried at the games of the circus. See Con 
SECRATlON, &C. 

CARRAC, or Carraca, a name given by the Por- 
tuguefe to the veffels they fend to Brafil and the Ead- 
Indies ; being very large, round built, and (itted for 
fight as well as burden. Their capacity lies in their 
depth, which is very extraordinary. They are nar- 
rower above than underneath, and have fometimes fo- 
ven or eight floors ; they carry about 2000 tons, and 
are capable cf lodging 2000 men j but 01 late they are 
little ufed. Formerly they were alfo in ufe among 
the knights of Rhodes, as well as among the Ge- 
noefe, and other Italians. It is a cudom among the 
Portuguefe, when the carracs returned from India, 
not to bring any boat or (loop for the fervice of the 
(hip beyond the ifland of St Helena ; at which place 
they fink them on purpofe, in order to take from the 
crew all hopes or poffibility of faving themfelves, in 
cafe of (hipwreck. 

CARRARA marble, among our artificers, the 
name of a fpecies of white marble, which is called inar- 
mor lunenfe, and hgujirivm by the ancients . it is c.if- 
tinguifhed from the Parian, now called the datuary 
marble, by being harder and lefs bright. 0 car: 
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Ca’rave'ra CARRAVEIRA, a town of Turkey in Europe, 

with a Greek archbilhop’s fee. E. Long. 22. 25. N. 
, Lat. 40. 27. 

CARRIAGE, a vehicle ferving to convey perfons, 
goods, merchandizes, and other things, from one 
place to another. 

For the conftru£tion and mechanical principles of 
wheel-carriages, fee Mechanics. 

Carriage cf a cannon, the frame or timber work on 
which it is mounted, ferving to point it for (hooting, 
or to cany it from one place to another. It is made 
of two planks of wood, commonly of one-half the 
length of the gun, called the cheeks, and joined by 
three wooden tranfums, (Lengthened with three bolts 
of iron. It is mounted on two wheels, but on a 
march has two fore-wheels with limbers added. The 
principal parts of a carriage are the cheeks, tranfums, 
bolts, plates, train, bands, bridge, bed, hooks, trun- 
nion holes, and capfquare. 

Block-CARRUGF.y a cart made on purpofe for carry- 
ing mortars and their beds from place to place. 

Truch-CARRIAGE, two fhort planks of wood, fup- 
ported on two axle-trees, having four trucks of folid 
wood for carrying mortars or guns upon batter)', where 
their own carriages cannot go. They are drawn by 
men. 

CARRICIv, the fouthern divifion of the (hire of 
Ayr in Scotland. It borders on Galloway ; ftretches 
32 miles in length ; and is a hilly country fit for paf- 
turage. The chief rivers are the Stencher and Gir- 
ven, both abounding with falmon ; here are alfo feve- 
ral lakes and forefts ; and the people on the coaft em- 
ploy themfeives in the herring-fifhery, though they 
have no harbour of any confequence. The only towns 
cf this dillritt are Bargeny and Maybole, two incon- 
fiderable villages, yet the firft gave the title (now ex- 
tin«£l) of baron to a branch of the Hamilton family. 
The prince of Wales, as prince of Scotland, is earl of 
Carrick. 

Carrick on the Sure, a town of Ireland, in the county 
ef Tipperary and province of Munfter. W. Long. 7. 
14. N. Lat. 52. 16. 

CARRICK-Fergus, a town of Ireland, in the county 
of Antrim and province of Ulfter. It is a town and 
county in itfelf, and fends two members to parliament. 
It is very rich and populous, with a good harbour ; 
and is governed by a mayor, recorder, and fheriffs.—It 
Las, however, been of far greater confequence than at 
prefent, as appears from the mayor having been admi- 
ral of a confiderable extent of coaft in the counties of 
Down and Antrim, and the corporation enjoying the 
cuftoms paid by all veffels within thefe bounds, the 
creeks of Belfaft and Bangor excepted. This grant 
was repurchafed, and the cuftom-houfe transferred to 

—Here is the fkeleton of a fine houle built by 
Lord Chichefter in the reign of James I. an old Go- 
thic church with many family monuments, and a very 
large old caftle. The town was formerly walled round, 
and fome part of the walls is dill remaining entire — 
Carrick-fergus is feated on a bay of the fame name in 
the Irifh channel; and is noted for being the landing 
place of king William in 1690. Here alfo Thurot made 
a defeent in 1 759, took pofleflion of the caftle, and car- 
ried away hoftages for the ranfom of the town ; but 
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being foon after purfued by commodore Elliot,his three Carder, 
(hips were taken, and he himfelf was kdled. y J 

CARRIER, is a perfon that carries goods for others 
for hire. A common carrier, having the charge and 
carriage of goods, is to anfvver for the fame, or 
the value, to the owner. And where goods are de- 
livered to a carrier, and he is robbed of them, he 
fhall be charged and anfwer for them, becaufe of the 
hire. If a common carrier who is offered his hire, 
and who has convenience, refufes to carry goods, 
he is liable to an a&ion, in the fame manner as an 
inn-keeper who refufes to entertain a gueft. See 
Assumpsit. 

One brought a box to a carrier, with a large fum 
money, and the carrier demanded of the owner whatLa,w 

was in it; he anfwered, that it was filled with filks, 
and fuch like goods: upon which the carrier took it, 
and was robbed, and adjudged to make it good ; but 
a fpecial acceptance, as, provided there is no charge of 
money, would have excufed the carrier.—A perfon de- 
livered to a carrier’s book-keeper two bags of money 
fealed up, to be carried from London to Exeter, and 
told him that it was L.200, and took his receipt for 
the fame, with promife of delivery for 10 3. per cent. 
carriage and rific: though it be proved that there was 
L. 400 in the bags, if the carrier be robbed, he ftiall 
anfwer only for L. 20c, becaufe there was a particu- 
lar undertaking for that fum and no more ; and his re- 
ward, which makes him anfwerable, extends no farther. 
If a common carrier lofes goods which he is intruded 
to carry, a fpecial action on the cafe lies againft him, 
on the cuftom of the realm, and not trover; and fo of 
a common carrier by boat An adtion will lie againft 
a porter, carrier, or barge man, upon his bare receipt of 
the goods, if they are loft through negligence. Alfo 
a lighter-man fpoiling goods he is to carry, by letting 
water come to them, aftion of the cafe lies againft him, 
on the common cuftom. 

CARRiER-Pigeon, or courier-pigeon, a fort of pigeon 
ufed, when properly trained, to be fent with letters 
from one place to another. See Columba. 

Though you carry thefe birds hood-winked, 20, 
30, nay, 60 or 100 miles, they will find their way in 
a very little time to the place where they were bred. 
They are trained to this fervice in Turkey and Pevfia ; 
and are carried firft, while young, ftiort flights of half 
a mile, afterwards more, till at length they will re- 
turn from the fartheft part of the kingdom. Every 
Baihaw has a baiket of thefe pigeons bred in the fera- 
glio, which, upon any emergent occafion, as an infur- 
reClion, or the like, he difpatches, with letters braced 
under their wings, to the feraglio j which proves a more 
fpeedy method, as well as a more fafe one, than any 
other j he fends out more than one pigeon, however, 
for fear of accidents. Lithgow affures us, that one of 
thefe birds will carry a letter from Babylon to Aleppo, 
which is 30 days journey, in 48 hours. This is alio a 
very ancient pradrice ; Hirtiusand Brutus, at the fiege 
of Modena, held a correfpondence with one another by 
means of pigeons. And Ovid tells m, that Tauro- 
fthenes, by a pigeon ftained with purple, gave notice to 
his father of his vi&ory at the Olympic Games, fend- 
ing it to him at iEgina. 

In modern times, the moft noted were the pigeons 01 
Aleppo, 
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urier, Aleppo, which ferved as couriers at Alexandretta and 
arron. Bagdad. But this ufe of them has been laid afide for 
“ir“— the lafl or 4.0 years, becaufe the Curd robbers kill- 

ed the pigeons. The manner of fending advice by 
them was this : they took pairs which had young ones, 
and carried them on horfeback to the place from whence 
they wifhed them to return, taking care to let them 
have a full view. When the news arrived, the cor- 
refpondent tied a billet to the pigeon’s foot, and let 
her loofe. The bird, impatient to fee its young, flew 
off like lightning, and arrived at Aleppo in ten hours 
from Alexandretta, and in two days from Bagdad. It 
was not difficult for them to find their way back, fince 
Aleppo may be difcovered at an immenfe diftance. 
This pigeon has nothing peculiar in its form, except its 
noftrils, which, inftead of being fmooth and even, are 
fwelled and rough. 

CARRON, a fmall but remarkable river in Scot- 
land, riling about the middle of the ifihmus between 
the friths of Foith and Clyde. Both its fource, and 
the place where it emptieth itfelf into the fea, are 
within the fhire of Stirling, which it divides into two 
nearly equal parts. The whole length of its courfe, 
which is from weft to eaft, is not above 14 miles. 
It falls into the frith of Forth about three miles to the 
r.orth-eaft of Falkiik. The ftream thereof is but 
fmall, and fcarce deferves the notice of a traveller; 
vet there is no river in Scotland, and few in the 
whole ifland of Britain, whofe banks have been the 
fcene of fo many memorable ttanfactions. When 
the Roman empire was in all its glory, and had its 
eaftern frontiers upon the Euphrates, the banks of 
Carron were its boundaries upon the north-weft ; for 

e wall Antoninus *, which was raifed to mark the 
limits of that mighty empire, flood in the neighbour- 
hood of this river, and ran parallel to it for feveral 
miles. 

Near the middle of its courfe, in a pleafant valley, 
Hand two beautiful mounts, called the Hills of Duni- 
pacet which are taken notice of by mod of the Scot.- 
tifb hiftorians as monuments of great antiquity. The 
whole ftrufture of thefe mounts is of earth ; but they 
are not both of the fame form and dimenfions. The 
more eafterly one is perfectly round, refembling an 
oven, and about fifty feet in height: And that this is 
an artificial work does not admit of the leaf! doubt; 
but we cannot affirm the fame, with equal certainty, 
of the other, though it ha» been generally fuppofed 
to be fo too. It bears no refemblance to the eaftern 
one either in fhape or fize. At the foundation it is 
nearly of a triangular form ; but the fuperftrufture is 
quite irregular; nor does the height thereof bear any 
proportion to the extent of its bafe. Thefe mounts 
are now planted with firs, which, with the parifli- 
church of Dunipace ftanding in the middle between 
them, and the river running hard by, give this valley 
a very romantic appearance. The common account 
given of thefe mounts is, that they were eredfed as 
monuments of a peace concluded in that place be- 
tween the Romans and the Caledonians, and that their 
name partakes of the language of both people ; Dun 
fignifying a hill in the old language of this ifland, and 
Pax “ peace” in the language of Rome. The com- 
pound word, Dunipacey fignifies “ the hills of peace.” 
And we find in hiitcry, that no lefs than three treaties 

of peace were, at different periods, entered into between 
the Romans and Caledonians; the firft, by Severus, 
about the year 210; the fecond, foon after, by his fon 
Caracalla ; and the third, by the ufurper Caraufius, 
about the year 28c ; but of which of thofe treaties 
Dunipace is a monument, we do not pretend to deter- 
mine. If the concurring teftimony of hiftorians and 
antiquaries did not agree in giving this original to thefe 
mounts, we would be tempted to conjecture that they 
are fepulchral monuments. Human bones and urns 
have been difcovered in earthen fabrics of this kind 
in many parts of this ifland, and the little mounts or 
barrows, which are fcattered in great numbers about 
Stonhenge in Saliftrjry plain are generally fuppofed to 
have been the fepulchres of the ancient Britons. Sec 
Barrows. 

From the valley of Dunipace, the river runs for 
fome time in a deep and hollow channel, with fteep 
banks on both Tides: here it paffes by the foundation? 
of the ancient Roman bridge; not far from which, 
as is generally thought, was the fcene of the memo- 
rable conference betwixt the Scottifli patriot William 
Wallace and Robert Bruce, father to the king of that 
name, which firft opened the eyes of the latter to a 
juft view, both of his own true intereft and that of 
his country. 

After the river has left the village and bridge of 
Larbert, it foon comes up to another fmall valley, 
through the midft of which it has now worn out to 
itfelf a ftraight channel ; whereas, in former ages, 
it had taken a confiderable compafs, as appears by 
the traft of the old bed, which is ftill vifrble. The 
high and circling banks upon the fouth-fide, give to 
this valley the appearance of a fpacious bay; and, 
according to the tradition of the country, there was 
once an harbour here: nor does the tradition feem 
altogether ^roundlefs ; pieces of broken anchors having 
been found here, and fome of them within the me- 
mory of people yet alive. The ftream-tides w’ould 
ftill flow near the place, if they were not kept back 
by the dam-head built acrofs the river at Stenhoufe ; 
and there is reafon to believe, that the frith flowed 
confiderably higher in former ages than it does at 
prefent. In the near neighbourhood of this valley, 
upon the fouth, {land the ruins of ancient Camelon; 
which, after it was abandoned by the Romans, was 
probably inhabited, for fome ages, by the natives of 
the country. 

Another ancient monument, called Arthur's Oven, 
once flood upon the banks of Carron ; but was, wu’th. 
a fpirit truly Gothic, entirely demolifhed about 40 
years ago. The ccrner of a fmall inclofure between 
Stenhoufe and the Carron iron-works, is pointed out 
as the place of its fituation. This is generally fuppo- 
fed to have been a Roman work ; though it is net 
eafy to conceive what could be their motive for erect- 
ing fuch a fabric, at fe great a diftance from any other 
of their wrorks, and in a fpot which, at that time, muft 
have been very remote and unfrequented. The form 
of it is iaid to have been perfectly round, and rifing 
perpendicular for fome yards at firit, but afterwards 
fradually contracted, till it terminated in a narrow ori- 

ce at the top. Antiquaries are not agreed whether 
it had been a temple, or a trophy, or a maufoleum ; but 
the meft common opinion is, that it had been a temple,. 

and,. 

Carron. 



Carron. 
C A R 

and, Buchanan thinks, a temple of Terminus. 
[ .1 

^ _   ^ ( Hedlor 
Boetius fays, that there were benches of ftone all around 
it, upon the infide ; and that there had been a large 
ftone for facrificing upon, or an altar, upon the fouth 
fide. 

As Carron extends over the half of the ifthmus, 
and runs fo near the ancient boundaries of the Ro- 
man empire, the adjacent country fell naturally to 
be the fcene of many battles and rencounters. Hif- 
torians mention a bloody battle fought near this river 
between the Romans and the Confederate army of the 
Scots and Pi&s in the beginning of the £th century. 
The fcenesof fome of Offian’s poems were, in the opi- 
nion of the tranflator, upon the banks of this river. 
Here Fingal fought with Caracal, the fon of the king 
of the world, fuppofed to have been the fame with 
Caracalla the fon of the Roman emperor Severus. 
Here alfo young Ofcar, the fon of Oflian, performed 
fome of his heroic exploits. Hereabout was the 
ftream of Crona, celebrated in the ancient compo- 
fitions of the Gaelic bard ; poffibly that now called 
the water of Bonny, which runs in the' neighbour- 
hood of the Roman wall, and difehargeth ittelf into 
Carron at Dunipace. In thofe poems, mention is 
made of a green vale upon the banks of this river, 
with a tomb Handing in the middle of it, where 
young Ofcar’s party and the warriors of Caros met. 
We only take notice of this as it ftrengthens the 
conjedlure hazarded above, that the mounts of Du- 
nipace, efpecially the more eafterly of them, were 
fepulchral monuments.—About the diftance of half a 
mile from the river, and near the town of Falkirk, 
lies the field of that battle which was fought by Wil- 
liam Wallace and the Englifh in the beginning of the 
»4th century. It goes by the name of Graham’s mulr, 
from the valiant John Graham, who fell there, and 
whofe grave-ftone is ftill to be feen in the church-yard 
of Falkirk. 

The river Carron, though it hath long fince ceafed 
to roll its ftream amidft the din of arms, Hill preferves 
its fame, by lending its aid to trade and manufactures-, 
(fee the next article.)—The river is navigable for fome 
miles near its mouth, and a confiderable trade is carried 
on upon it by fmall craft; for the convenience of which, 
its channel has of late years been ftraightened and 

* See the mllch Ihortened, and the great Canal * has its entrance 
article Ca- from it. 
ml. Carron- War A, a large iron-foundery,two miles north 

from Falkirk in Scotland. They are conveniently fitu- 
ated on the banks of the Carron, three miles above its 
entry into the frith of Forth. Above 100 acres of 
land have been converted into refervoirs and pools, for 
water diverted from the river, by magnificent dams built 
about two miles above the works, which, after turning 
18 large wheels for the feveral purposes of the manu- 
facture, falls into a tide-navigation that conveys their 
callings to the fea. 

Thefe works are the greatefl of the kind in Europe, 
and were eftablilhed in 1760. At prefent, the build- 
ings are of vaft extent; and the machinery, conftruc- 
ted by Mr Smeaton, is the firft in Britain, both in 
elegance and correCtnefs: there are 1600 men em- 
ployed, to whom is paid weekly above 650 1. Sterling ; 
which has greatly enriched the adjoining country: 
6700 tons of iron are fmelted annually from the 
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mineral with pit-coal, and call into cannon, cylin- 
ders, £sV.—In the founding of cannon, thefe works I! 
have lately arrived at fuch perfection, that they make Carruca«» 
above 5000 pieces a-year, many of which are ex- ’ 
ported to foreign ftates; and their guns of new con* 

JlruS'ion are the lighteft and neateft now in ufe, not 
excepting brafs guns; the 32 pounder fhip-gun 
weighing 42 hundred-weight, the 6 pounder "8 hun- 
dred weight and one half, and the other calibers in 
proportion. 

The prefent proprietors are a chartered company, 
with a capital of 150,000!. Sterling, a common feal, 
&c. but their ftock is confined to a very few indivi- 
duals. 

CARRONADE, a fliort kind of ordnance, capa- 
ble of carrying a large ball, and ufeful in clofe engage- 
ments at fea. It takes its name from Carron, the 
place where this fort of ordnance was firft made, or 
the principle applied to an improved conftrudion. See 
the article Gunnery, n° 45, 46. 

CARROT, in Botany. See Daucus. 
Deadly-CARROT. See Thapsia. 
CARROUSAL, a courfe of horfes and chariots, 

or a magnificent entertainment exhibited by princes 
on fome public rejoicing. It confifts in a cavalcade of 
feveral gentlemen, richly dreffed and equipped after 
the manner of ancient cavaliers, divided into fqua- 
drons, meeting in fome public place, and praftifing 
jufts, tournaments, &c. The laft carroufals were in 
the reign of Louis XIV.—The word comes from the 
Italian word carofello, a diminutive of carro, “ chariot.” 
Tertullian aferibes the invention of carroufals to Circe; 
and will have them inftituted in honour of the Sun, her 
father ; whence fome derive the word from cams or 
currus falls. The Moors introduced cyphers, liveries, 
and other ornaments of their arms, with trappings, 
&c. for their horfes. The Goths added crefts, plumes, 
^G' 

CARRUCA, in antiquity, a fplendid kind of carr, 
or chariot, mounted on four wheels, richly decorated 
with gold, filver, ivory, &c. in which the emperors, 
fenators, and people of condition, were carried. The 
word comes from the Latin carrusy or Britifh carr, 
which is ftill the Irilh name for any wheel-carriage. 

Carruca, or Caruca, is alfo ufed in middle-age 
writers for a plough. 

Carruca was alfo fometimes ufed for carrucata. See 
Carrccate. 

CARUCAGE, (carucaginmy) a kind of tax anciently 
impofed on every plough, for the public fervice.- See 
Carrucate and Hidage. 

Carrucage, Carucage, or Caruage, in huf- 
bandry, denotes the ploughing of ground, either ordi- 
nary, as for grain, hemp, and flax ; or extraordinary, 
as for woad, dyers weed, rape, and the like. 

CARRUCATE, {carrncata,) in our ancient laws 
and hiftory, denotes a plough-land, or as much arable 
ground as can be tilled in one year witli one plough. 

In Doomfday Inquifition, the arable land is eftima- 
ted in carrucates, the pafture in hides, and meadow in 
acres. Skene makes the carrucata the fame with hilday 
or hula terra ; Littleton the fame with foe. 

The meafure of a carrucate appears to have differ- 
ed in refpeft of place as well as time. In the reign 
-of Richard I. it was eftimated at 60 acres, and in a- 

nother 
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arrving bother charter of the fame reign at loo acres: in the 

time of Edward I. at 180 acres: and in the 23d of 
Edward III. a carrue&te of land in Burcelter contain- 
ed 112 acres, and in Middleton 150 acrCs. 

By a ftatute under William III. for charging per- 
fons to the repair of the highways, a plough-land h 
rated at a fifty pounds per cnnutot and may contain 
houfes, mills, wood, pafture, &c. 

CARRYING, in falconry, fignifies a hawk’s fly- 
ing away with the quarry. Carrying is one of the ill 
qualities of a hawk, which file acquires either by a 
diflike of the falconer, or not being fufficiently broke 
to the lure. 

Carrying, among huntfmen. When a hare runs 
on rotten ground (cr even fometimes in a froft), and 
it flicks to her feet, they fay file carries. 

Carrying, among riding-mafters. A horfe is faid 
to carry low, when having naturally an ill-fiiaped neck, 
he lowers his head too much. All horfes that arm 
themfelves cany low, but a horfe may carry low with- 
out arming. A French branch, or gigot, is prefcrited 
as a remedy againft carrying low. 

A horfe is faid to carry well, wheh his neck is rai- 
led, or arched, and he holds his head high and firm, 
without conftraint. 

Cjkrting Wind, a term ufed by our dealers in hor* 
fes to exprefs fuch a one as frequently tofies his nofe 
as high as his ears, and does not carry handfomely. 
This is called carrying wind; and the difference be- 
tween carrying in the wind, and beating upon the 
hand, is this : that the horfe who beats upon the 
hand, (hakes the bridle and refills it, while he (hakes 
his head; but the horfe that carries in the wand puts 
up his head without (baking, and fometimes beats up- 
on the hand. The oppofite to carrying in the vvind> 
is arming and carrying kw ; and even between thefe 
two there is a difference in wind. 

CARS, or Kars, a confiderable and ftrong town of 
Afia, in Armenia, feated on a river of the faitie name> 
with a caffle almoft impregnable. E. Long. 43. 50. 
N.Lat. 41.30. 

CARSE, or Carfe of Cowry, a diflrifl of Perth (hi re 
in Scotland. It lies on the north fide of the Tay, and 
extends 14 miles in length from Dundee to Perth, and 
is from two to four in breadth. It is a rich plain 
country, cultivated like a garden,, and producing as 
good harvefts of wheat as any in Great Britain. It 
abounds with all the neceffaries of life ; but from its 
low damp fituation, the inhabitants are fubjefl to a- 
gues, and the commonalty are in great want of firing. 
In this diftridl, not far from the Tay, (lands the houfe 
of Errol, which formerly belonged to the Earls of that 
name, the chiefs of the ancient family of Hay, hete- 
ditary conftables of Scotland, 

CARSTAIRS (William), an eminent Scots Divine, 
vhofe merit and good fortune called him to a£t in 
great fcenes, and to affociate wnth men to vvhofe fo- 
ciety and intercourfe his birth gave him fewr preten- 
fions to afpire. A fmall village, in the neighbourhood 
of Glafgow, was the place of his nativity. His fa- 
ther, of whom little is knowm, exerciied the lundtions 
of a clergyman. 

k oung Cai (lairs turned his thoughts to the proref- 
fion of theology ; and the perfecutions and oppref- 
fions of government, both in regard to civil and reli- 

Vol. IV. Part I. 
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gious liberty, having excited his ftrongeff indignation, Carfliin 
it became a matter of prudence that he (hould prof?- -“"V'” 
cute his ftudies in a foreign univerfity. He went ac- 
cordingly to Utrecht; and his induilry and attention, 
being directed with Hi ill, opened up and unfolded thofe 
faculties which he was about to employ wath equal 
honour to his country and himfelf. 

During his refidence abroad, he became acquainted 
with Peniionary Fagel, and entered with warmth in- 
to the intereff of the Prince of Grange. On his re- 
turn to Scotland to procure a licenfe to teach doc- 
trines which he had (ludied with the greateft care, he 
became difgufted with the proud and infolent conduit 
of Archbifiiop Sharp, and prepared to reviiit Holland; 
where lie knew that religious liberty was refpecled, 
and where he hoped he might better his condition by 
the connexions he had formed. 

His expectations were not vain. His prudence, his 
referve, and his political addrefs, were ftrong recom- 
mendations of him to the Prince of Orange; and he w^as 
employed in perfonal negociations in Holland, England, 
and Scotland. Upon the elevation of his mailer to the 
Englilh throne, he was appointed the King’s chap- 
lain for Scotland, and employed,in fettling the affairs 
of that kingdom. William, who carried politics into 
religion, was folicitous that epifcopacy (hould prevail 
there as univerfally as in England. Carftairs, more 
verfant in the affairs of his native country, faw all the 
impropriety of this projeCt, and the danger that would 
arife from the enforcing of it. His reafonings, his re- 
monftrances, his intreaties, overcame the firmnefs oi 
king William. He yielded to confiderations founded 
alike in policy and in prudence; and to Carftairs, Scot- 
land is indebted for the full ellablilhment of its church 
in the Prelbyterian form of government. 

The death of King William was a fevers affliction 
to hint ; and it happened before that Prince had pro- 
vided for him with the liberality he deferred. Pie 
w'as continued, however, in the office of chaplain for 
Scotland by Queen Anne; and he was invited to ac- 
cept the Principality of the Univerfity of Edinburgh. 
He was one of the minifters of the city, and four times 
moderator of the general affembly. Placed at the 
head of the church, he profecuted its intereft with 
steal and with integrity. Nor were his influence and 
activity confined to matters of religion. They were 
exerted with fuccefs in promoting the culture of the 
arts and fciences. The univerfities of Scotland owe 
him obligations of the higheft kind. He procured, iu 
particular, an augmentation of the falaries of their 
profeffors ; a circumftance to which may be aferibed 
their reputation, as it enabled them to cultivate with 
fpirit the different branches of know ledge. 

A zeal for truth, a love of moderation and order, 
prudence and humanity, dillinguiflied Principal Car- 
ftairs in an uncommon degree. His religion had no 
mixture of aufterity; his fecular tranfaXions were at- 
tended with no imputation of artifice; and the verfa- 
tility of his talents made him pafs with cafe from a 
court to a college. He wras among the lad who fuf- 
fered torture before the privy-council, in order to make 
make him divulge the fecrets intruded to him, which 
he firmly refilled ; and after the revolution, that in- 
human inftrument the thumb-ferew wras given to him 
in a prelent by the council.—This excellent perfon 

A died 
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Carfughi died in 1715; and in 1774 his State-papers and Letters, 

II with an account of his life, were publiihed in one vol. 
t j ^to, by the Rev. Dr M‘Cormick. 

CARSUGHI (Rainier), a Jefuit, born at Citerna 
in Tufcany, in 1647, was the author of a Latin poem, 
entitled, Ars bene fcribendi, which is efteemed both for 
the elegance of the ftyle and for the excellent precepts 
it contains. He alfo wrote fome good epigrams. He 
died in 1709. 

CART AM A, a town of Spain in the kingdom of 
Grenada, formerly very confiderable. It is feated at 
the foot of a mountain, near the river Guadala-Me- 
dina, in W. Long. 4. 28. N. Lat. 36. 40. 

CART, a land-carriage with two wheels, drawn 
commonly by horfes, to carry heavy goods, &c. from 
one place to another. The word feems formed from 
the French charrette, which fignifiesthe fame, or rather 
the Latin carreta, a diminutive of carrus. See Carr.. 

In London and Weftminfter carts fhall not carry 
more than twelve facks of meal, feven hundred and 
fifty bricks, one chaldron of coals, &c. on pain of for- 
feiting one of the horfes, (6 Geo. I. cap. 6. ) By the 
laws of the city, carr-men are forbidden, to ride either on 
their carts or horfes. They are to lead or drive them 
on foot through the ftreets on the forfeiture of ten 
fhillings, (Stat. 1 Geo. I. cap. 57.) Criminals ufed 
to be drawn to execution in a cart. Bawds and other 
malefaftors are whipped at the cart’s tail. 

Scripture makes mention of a fort of carta or drags 
ufed by the Jews to do the office of threfhing. They 
were fupported on low thick wheels, bound with iron, 
which were rolled up and down on the (heaves, to 
break them, and force out the corn. Something of 
the like kind alfo obtained among the Romans, under 
the denomination of plaujlra, of which Virgil makes 
mention, (Georg. I.) 

'Tardaque Eletijina matrls vohjenHa plavjlra, 
’Trlbulaque, traheceque. * 

On which Servius obferves, that trabea denotes a cart 
without wheels, and tribula a fort of cart armed on all 
lides with teeth, ufed chiefly in Africa for threfhing 
corn. The Septuagint and St Jerome reprefent thefe 
carts as furniffied with faws, inforauch that their furface 
was befet with teeth. David having taken Rabbah, 
the capital of the Ammonites, ordered all the inhabi- 
tants to be cruflied to pieces under fuch carts, moving 
on wheels fet with iron teeth ; and the king of Da- 
mafcus is faid to have treated the Ifraelites of the land 
of Gilead in the fame manner. 

CART-Bote, in law, fignifies wood to be employed 
in making and repairing inftruments of hufbandry. 

Carts of War, a peculiar kind of artillery anciently 
in ufe among the Scots. They are thus defcribed in 
an ?.&. of parliament, A.D. 1456: “ It is thocht 
fpeidfull, that the King mak requeiil to certain of the 
great burrous of the land that are of ony myght, to. 
mak carts of weir, and in ilk cart twa gunnis, and ilk 
ane to have twa chalmers, with the remanent of the 
graith that elfeirs thereto, and an cunnand man to 
fhut thame.” By another aft, A. D. 1471, the pre- 
lates and barons are commanded to provide fuch carts 
cf war againft their old enemies the Engliih. 

CARTE (Thomas), the hiftorian, was the fon of 
Mr Samuel Carte prebendary of Litchfield, and born 

in 1686. When he was reader in the abbey-church Carte, 
at Bath, he took occaflon, in a 30th of January fer- Cartel, 
mon, 1714, to vindicate Charles I. with refpeft to 
the Irifh maflacre, which drew him into a controver- 
fy with Mr Chandler the diffenting minifter; and on 
the acceffion of the prefent royal family he refuted 
to take the oaths to government, and put on a lay 
habit. He is faid to have afted as a kind of fecre- 
tary to Bilhop Atterbury before his troubles ; and in 
the year 1722, being accufed of high treafon, are- 
ward of jfooo /. was offered for apprehending him : 
but Queen Caroline, the great patronefs of learned 
men, obtained leave for- him to return home in fecu- 
rity. He publifhed, 1. An edition of Thuanus, in 
feven volumes folio. 2. The Life of the firft Duke of 
Ormond, three volumes, folio. 3. The Hiftory of 
England, four volumes, folio. 4. A Colleftion of Ori- 
ginal Letters and Papers concerning the affairs of Eng- 
land, two volumes oftavo ; and fome other works* 
He died in April 1754.—His hiftory of England ends 
in 1654. His deftgn was to have brought it down 
to the Revolution; for which purpofe he had taken 
great pains in copying every thing valuable that could 
be met with in England, Scotland, France, Ireland, 
&c.—He had (as he himfelf fays, p. 43. of his Viiadi- 
cation of a full anfwer to a letter from a byftander), 
“ read abundance of cdlleftions relating to the time of 
King Charles II. and had in his power a feries of me- 
moirs from the beginning to the end of that reign ; in 
which all thofe intrigues and turns at court, at the 
latter end of that king’s life, which biffiop Burnet, 
with all his gout for tales of fecret hiftory, and all his 
genius for conjeftures, does not pretend to account for, 
are laid open in the cleareft and moft convincing man- 
ner ; by the perfon who was moft affefted by them, 
and had the belt reafon to know them.”-—At his 
death, all his papers came into the hands of his widow, 
who afterwards married Mr Jernegan, a member of the 
church of Rome. They are now depolited in the Bod- 
leian library, having been delivered by Mr Jernegan to 
the univerfity, 1778, for a valuableconiideration. Whilll 
they were in this gentleman’s poffeffion, the earl of 
Hardwicke paid 200/. for the perufal of them. For 
a confideration of 300/. Mr Macpherfouhad the ufe of 
them ; and from thele and other materials compiled 
his hiftory and ftate-papers* Mr Carte was a man of 
a ftrong conftitution and indefatigable application. 
When the ftudies of the day were over, he would eat 
heartily ; and in converfation was cheerful and enter- 
taining. 

CARTF.-Blanche, a fort of white paper, ligned at 
the bottom wuth a perfon’s name, and fometimes alfo 
fealed with his feal, giving another perfon power to- 
fuperfcribe what conditions he pleafes. Much like 
this is the French blanc figne, a paper without won- 
ting, except a fignature at the bottom, given by con- 
tending parties to arbitrators or friends, to fill up 
with the conditions they judge reafonable, in order to 
end the difference. 

CARTEL, an agreement between two ftates for 
the exchange of their prffoners of war. 

Cartel fignifies alfo a letter of defiance or a chal- 
lenge to decide a controverfy either in a tournament or 
in a fingle combat. See Duel. 

Cartel-Ship, a flu'p commiffioned in time of woir to 
exchange 
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Cartes, exchange the prifoners of any two hoftile powers; alfo 

to carry any particular requeft or propofal from one to 
another : for this reafon, the officer who commands 
her is particularly ordered to carry no cargo, ammuni- 
tion, or implements of war, except a fingle gun for the 
purpofe of liring fxgnals. 

CARTES (Rene des), defeended of an ancient fa- 
mily in Touraine in France, was one of the moil 
eminent philofophers and mathematicians in the 17th 
century. At the Jefuits College at la Fleche, he 
made a very great progrefs in the learned languages 
and polite literature, and became acquainted with 
Father Marfenne. His father deligned him for the 
army ; but his tender conttitution then not permitting 
him to expofe himfelf to fuch fatigues, he was fent 
to Paris, where he launched into gaming, in which he 
had prodigious fuccefs. Here Marfenne perfuaded 
him. to return to lludy ; which he purfued till he went 
to Holland, in May 1616, where he engaged as a vo- 
lunteer among the prince of Orange’s troops. While 
he lay in garrifon at Breda, he wrote atreatife on mitfic, 
and laid the foundation of feveral of his works. He 
was at the liege of Rochelle in 1628 ; returned to 
Paris; and, a few days after his return, at an affembly 
of men of learning in the houfe of Monfignor Bagni 
the Pope’s Nuncio, was prevailed upon to explain his 
fentiments with regard to philofophy, when the nuncio 
urged him to publiffi his fyllem. Upon this he went 
to Amfterdam, and from thence to Franeker, where 
he began his metaphyjical meditations, and drew up his 
difeourfe on meteors. He made a ffiort tour to England ; 
and not far from London, made fome obfervations 
concerning the declination of the magnet. He re- 
turned to Holland, where he finifhed his treatife on the 
nvorld. 

H is books made a great noife in France ; and PIol- 
land thought of nothing but difearding the old philo- 
fophy, and following his. Voetius being chofen rec- 
tor of the univerfity of Utrecht, procured his philo- 
fophy to be prohibited, and wrote againft him ; but 
he immediately published a vindication of himfelf. In 
1647, he took a journey into France, where the king 
fettled a penfion of 3000 livres upon him. Chriftina, 
queen of Sweden, having invited him into that king- 
dom, he went thither, where he was received with the 
greateft civility by her majefty, who engaged him to 
attend her every morning at live o’clock, to inftrudf 
her in philofophy, and delired him to revife and digell 
all his writings which were unpublilhed, and to form 
a complete body of philofophy from them. She like- 
wife propofed to allow him a revenue, and to form an 
academy of which he was to be the director. But 
thefe defigns were broken off by his death in 1650. 
His body was interred at Stockholm, and 17 years af- 
terwards removed to Paris, where a magnificent monu- 
ment was erefted to him in the church of St Gene- 
vieve da Mont. The great Dr Halley, in a paper 
concerning optics, obferves, that though fome of the 
ancients mention refraction as an effeft of tranfpa- 
rent mediums, Des Cartes was the firll who difeovered 
the laws of refraction, and reduced dioptrics to a fei- 
ence. As to his philofophy, Dr Keil, in his introduc- 
tion to his examination of Dr Burnet’s theory of the 
earth, fays, that Des Cartes was fo far from applying 

geometry to natural philofophy, that his whole fyftem Cartcfians^ 
is one continued blunder on account of his negligence ^art^13^e'1 
in that point; thelawrsobferved by the planets in their v 

revolutions round the fun, not agreeing with his theory 
of vortices. His philofophy has accordingly given way 
to the more accurate difeoveries and demonilrations of 
the Newtonian fyftem. 

CARTESIANS, a fedt of philofophers, who ad- 
hered to the fyftem of Des Cartes, founded on the 
two following principles, the one metaphyfical, the 
other phyfical. The metaphyfical one is, / think, 
therefore I am: the phyfical principle is, that nothing 
exijls but fubjiance. Subftance he makes of two kinds ; 
the one a fubftance that thinks, the other a fubftance 
extended; whence aftual thought, and adtual exten- 
fion, are the eflence of fubftance. 

The effence of matter being thus fixed in exten- 
fion, the Cartelians conclude that there is no vacuum, 
nor any poffibility thereof in nature ; but that the 
univerfe is abfolutely full: mere fpace is excluded 
by this principle; becaufe extenlion being implied in 
the idea of fpace, matter is fo too. Upon thefe prin- 
ciples, the Cartelians explained mechanically how the 
world was formed, and how the prefent celeftial phe- 
nomena came to take place. See Astronomy, n0252. 

CARTHAGE, a famed city of antiquity, the capi- 
tal of Africa Propria ; and which, for many years, 
difputed with Rome the fovereignty of the world. 
According to Velleius Paterculus, this city was built 
65, according to Juftin and Trogus 72, according to founded, 
others 100 or 140 years before the foundations of 
Rome were laid. It is on all hands agreed that the 
Phoenicians were the founders. 

The beginning of the Carthaginian hiftory, like 
that of all other nations, is obfeure and uncertain. 
In the 7th year of Pygmalion king of Tyre, his lifter 4 
Elifa, or Dido, is faid to have fled, with fome of her piifa orDI- 
companions and vaflals, from the cruelty and avarice do, e(capes 
of her brother Sichaeus. I'0111 ^er 

She firft touched at the ifland of Cyprus, where fhe '!ra^cr* 
met with a prieft of Jupiter, who was delirous of 
attending her ; to which ihe readily confented, and 
fixed the priefthood in his family. At that time, it 
was a cuftom in the ifland of Cyprus, for the young 
women to go on certain ftated days, before marriage, 
to the fea-fide, there to look for ftrangers, that might 
poffibly arrive on their coafts, in order to proftitute 
themfelves for gain, that they might thereby acquire a 
dowry. Out of thefe, the Tyrians feledted 80, whom 
they carried along with them. From Cyprus they 
failed diredtly for the coaft of Africa ; and at lait 
fafely landed in the province called Africa Propria, not 
far from Utica, a Phoenician city of great antiquity. 
The inhabitants received their countrymen with great 
demonftrations of joy, and in vited them to fettle among 
them. The common fable is, that the Phoenicians im- 
pofed upon the Africans in the following manner: 
They defired, for their intended fettlemcnt, only as 
much ground as an ox’s hide would encompafs. This 
requeft the Africans laughed at : but were furprifed, 
when, upon their granting it, they faw Elifa cut the 
hide into the fmalleft ftireds, by which means it fur- 
rounded a large territory ; in which fire built the cita- ^ ^ 31 

del called Byrfa. The learned, however, are now un- ^ 
Aa2 auimousfa. 
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Carthage ammous in exploding this fable ; and it is certain that 

w"—v the Carthaginians for many years paid an annual tri- 
bute to the Africans for the ground they poflefied. 

The new city foon became populous and flourifhing, 
by the accefiion of the neighbouring Africans, who 
came thither at firil with a view of traffic. In a fhort 
time it became fo confiderable, that Jarbas, a neigh- 
bouring prince, thought of making himfelf mafter of 
it without any effufion of blood. In order to this, he 
defired that an embafiy of ten of the moil noble Car- 
thaginians might be fent him; and, upon their arrival, 
propofed to them a marriage with Dido, threatening 
war in cafe of a refufal. The ambailadors, being 
afraid to deliver tliis meflage, told thg queen that 
Jarbas defired fome perfon might be fent him who 
was capable of civilizing his Africans ; but that there 
was no poffibility of finding any of her fubje&s who 
would leave his relations for the converfation of fuch 
Barbarians. For this they were reprimanded by the 
queen ; who told them that they ought to be afhamed 
of refufing to live in any manner for the benefit of 
their country. Upon this, they informed her of the 
true nature of their meffage from Jarbas; and that, 
according to her own decifion, ffie ought to facrifice 

^feklh berfelf for the good of her country. The unhappy 
herfdf. queen, rather than fubmit to be the wife of fuch a 

barbarian, caufed a funeral pile to be crctled, and put 
an end to her life with a dagger.' 

This is Juftin’s account of the death of Queen Di- 
do, and is the moll probable ; Virgil’s ftory of her 
amour with iEneas, being looked upon as fabulous, 
even in the days of Macrobius, as we are informed 
by that hiftorian. How long monarchical government 
continued in Carthage-, or what happened to this Hate 
in its infancy, we are altogether ignorant, by reafon 
of the Punic Archives being ddlroyed by the Romans; 
fb that there is a chafm in the Carthaginian hi dory 
for above 300 years. It, however, appears, that from 
the very beginning, the Carthaginians applied them- 

^ feives to maritime affairs, and were formidable by fea 
SpaniHi in the time of Cyrus and Cambyfes. From Diodorus 
miners of Siculus and Judin, it appears, that the principal fup- 

totheCai-6 Port 0*" t^ie Carthaginians were the mines of Spain, in 
tha-inians. which country they feem to have effablifhtd themfelves 

very early. By means of the riches drawn from thefe 
mines, they were enabled to equip fuch formidable 
fleets as we are told they fitted out in the time of 
Cyrus or Cambyfes. Juftin infinuates, that the firll 
Carthaginian fettlement in Spain happened when the 
city- of Gades, now Cadis, was but of late Handing, or 
even in its infancy. The Spaniards finding this new 
colony begin, to flourifh, attacked it with a numerous 
army, infomuch that the inhabitants were obliged to 
call in the Carthaginians to their aid. The latter 
very readily granted their requeit, and not only repul- 
fed the Spaniards, but made themfelves mafters of al- 
moft the whole province in which their new city flood. 
By this fuccefs, they were encouraged to attempt the 
conquefl of the whole country: but having to do with 
very warlike nations, they could not pufh their con- 
queils to any great length at firft; and it appears from 
the accounts of Livy and Polybius, that the greateft 
part of Spain remained unfubdued till* the times of 
Hamilcar, Afdrubal, and Hannibal. 

About J03 years before the birth of Chuff, the 

Carthaginians entered into a treaty with the Romans. Carthage. 
It related chiefly to matters of navigation and com- v— 
merce. From it we learn, that the whole ifiand of ^ 
Sardinia, and part of Sicily, were then fubjedl to 
Carthage; that they were very well acquainted with Garthavc 
the coafls of Italy, and had made fome attempts up-a id Rome, 
on them before this time; and that, even at this early 
period, a fpirit of jealoufy had taken place between 
the two republics. Some time near this period, the 
Carthaginians had a mind to difeontinue the tribute 
they‘had hitherto paid the Africans for the ground on 
which their city flood. But, notwithftanding all their 
power, they were at prefent unfuccefsful ; and at 
luff were obliged to conclude a peace, one of the ar- 
ticles of which was, that the tribute fhouid be conti- 
nued. 

By degrees the Carthaginians extended their power 
overall the Hands in the Mediterranean, Sicily ex-deibythe 
cepted ; and for the entire conqueil of this, they made Canhagini- 
vafl preparations, about 480 years before Chriit. Their aIli• 
army confifled of 300,000 men ; their fleet was com- 
pofed of upwards ox 2000 men of war, and 3000 tranf- 
ports; and with fuch an irnmenfe armament, they 
made no doubt of conquering the whole Hand in a 
fingle campaign. In this, however, they found them 
feives miferably deceived. Hamilcar their general- 
having landed his numerous forces, invefled Plimera, 
a city of confiderable importance. He carried on his 
attacks with the greateft affiduity ; but was at Lift at- 
tacked in his trenches by Gelou and Theron, the ty- 
rants of Syracufe and Agrigentum, who gave the 
Carthaginians one of the greatdl overthrows mention- 
ed in hiitory. An hundred and fifty thoufand were They are 
killed in the battle and purfuit, and all the reft taken utterly de- 
prifoners ; fo that of fo mighty an army, not a fingle Proved, 
perfon efcaped. Of the 2000 fhips of war and 3000 
tranfports, of which the Carthaginian fleet conlified, 
eight fhips only, which then happened to be out at 
fea, made their efcape : thefe immediately fet fail for 
Carthage ; but were all cafl away, and every fouL 
perifhed, except a few who were faved in a fmall boat, 
and at lafl reached Carthage with the difmal news of 
the total lofs of the fleet and army. No words can 
exprefs the confternation of the Carthaginians upon 
receiving the news of fo terrible a difafter. Ambaf- 
fadors were immediately difpatched to Sicily, with 
orders to conclude a peace upon any terms. They-- 
put to fea without delay ; and landing at Syracufe, 
threw themfelvcs at the conqueror’s feet. They beg*- ^ 9 

j z"' 1 nc ^ \ o Peace con- ged oelon, with many tears, to receive .trr£ir city mtoc]ut;ecj 
favour, and grant them a peace on whatever terms he 
fhouid choofe to preferibe. He granted their.requeft 
upon condition that Carthage fhouid pay- him 2000 , 
talents of filver to defray the expences of the. war ; that 
they fhouid build two temples, where the articles of 
the treaty fhouid be lodged and kept as facred ; and /, 
that for the .future they fhouid abftain from human ia- 
crifices. This was not thought a dear purchafe of a 
peace for which there was; fuch occafion ; and to fhow 
their gratitude for Gelon’s moderation, the Cartha- 
ginians complimented his wife Demarata with a crown 
of gold worth zoo talents. 

From this time we find little mention of the Car- 
thaginians for 70 years. Some time during this pe- 
riod:, however, they had greatly extended their do- 

minions- 
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Carthage, minions in Africa, and likewife fliaken off the tribute 
— which gave them fo much uneafmels. They had 

10 -- 
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warm difputes with the inhabitants of Cyrene the ca- 
pital of Cyrenaica, about a regulation of the limits 
of their refpe&ive territories. The confequence of 
thefe difputes was a war, which reduced both nations 
fo low, that they agreed firil to a ceflation of arms, 
and then to a peace. At laft it was agreed, that 
each ftate fhould appoint two commifiaries, who 
(hould fet out from their refpedrive cities on the fame 
day, and that the fpot on which they met fhould be 
the boundary of both dates. In confequence of this, 
two brothers called Plnlxni were fent out from Car- 
thage, who advanced with great celerity, while thofe 
from Cyrerie were much more flow in their motions. 
Whether this proceeded from accident or defign, or 
perfidy, we are not certainly informed; but, be this 
as it will, the Cyreneans finding themfelves greatly 
outfitipped by the Philoeni, accufed them of breach 
of faith, afrirting that they had fet out before the 
time appointed, and confequenlly that the convention 
between their principals was broken. The Philaeni 
defired them to propofe fome expedient whereby 
their differences might be accommodated; promifing 
to fubmit to it, whatever it might be. The Cyreneans 
then propofed, either that the Philami fhould retire 
from the place where they were, or that they fhbuld be 
buried alive upon the fpot. With this lafl condition 
the brothers immediately complied, and by their death 
gained a large extent of territory to their country. 
The Carthaginians ever after celebrated this as a moft 
brave and heroic aftion ; paid them divine honours; 
and endeavoured to immortalize their names by eredl- 
ing two altars there, with fuiuble inferiptions upon 
them. 

About the year before ChVift 41.2, fome difputes 
happening between the Egeftines and Selinuntines, 
inhabitants of two ckies in Sicily, the former called 
in the Carthaginians to their afiiftance ; and this occa- 
fioned a new invafion of Sicily by that nation. Great 
preparations were made for this war ; Hannibal, 
whom they had appointed general, was empowered to 
raife an army equal to the undertaking, and equip a 
fuitable fleet. They alfo appointed certain funds for 
defraying all the expences of the war, intending to ex- 
ert their whole force to reduce the'ifland under their 
fubjeftion. 

The Carthbgihian general having landed his forces, 
ami Sdinus immediately marched for Selinus. In his way he took 
taken. Emporium, a town fituated on the river Mazara ; and 

having arrived at Sdinus, he immediately invefted it. 
The befieged made a very vigorous defence ; but at 
laft the city was taken by ftorm, and the inhabitants 
were treated with the utmoft cruelty. All w'ere mal- 
facred by the favage conquerors, except the women who 
fled to the temples ; and thefe efcaped, not through the 
merciful difpofition of the Carthaginians, but becaufe 
they were afraid, that f driven to defpair they would 
fet fire to the temples, and by that means confumethe 
treafure they expected to find in thofe places. Six- 
teen thoufand were maftacred ; 2250 efcaped to Agii- 
gentum ; and the women and children, about 5000 in 
number, were carried away captives. At the fame time 
the temples were plundered, and the city rafed to the 
greuxxh 

Sicily inva- 
(kd autw. 

Emporium 

After the redu&ion of Selinus, Hannibal laid fiege Carthage^ 
to Himera ; that city he defired above all things to be-1 v——1 

come mafter of, that he might revenge the death of *4 
his grandfather Hamilcar, who had been flain before 
it by Gelon. His troops, fluflred with their late fuc- 
cefs, behaved with undaunted courage ; but finding his 
battering engines not to anfwer his purpofe fufficient- 
ly, he undermined the wudl, fupporting it with large 
beams of timber, to which he afterwards fet fire, and 
thus laid part of it flat on the ground. Notwithftand- 
ing this advantage, however, the Carthaginians were 
feveral times repuked with great daughter ; but at laft 
they became maftets of the place, and treated it in the 
fame manner as they had done Selin us. After this, 
Hannibal, difmiffing his Sicilian and Italian allies, re- 
turned to Africa. 

The Carthaginians were now fo much elated, that 
they meditated the reduction of the whole ifland. 
But as the age and infirmities of Hannibal rendered 
him incapable of commanding the forces alone, they 
joined in commiffion with him Imilcar the fon of 
Hanno, one of the fame family. On the landing of 
the Carthaginian army, all Sicily' was alarmed, and 
the principal cities put themfelves into the be ft ftate Jf 
of defence they were able. The Carthaginians im- Agrigen- 
mediately marched to Agrigentum, and began to bat- turn belie- 
ter the walls with great fury. The befieged, how-2edl 
ever, defended themfelves with incredible refolution, 
in a laliy burnt all the machines raifed againft their 
city, and rcpulfed the enemy with great Daughter. 
The Syracufians in the mean time, being alarmed at 
the danger of Agrigentum, feut an army to its re- 
lief. Oh their approach they were immediately at- 
tacked by the Carthaginians; but after a lharp dif- 
pute the latter were defeated, and forced to fly to the 
very walls of Agrigenturn, with the lofs of 6oeo men. . 
Had the Agrigentine commanders now fallied out, and 
fallen upon the fugitives, in all probability the Car- 
thaginian army mull have been deftroyed ; but either 
through fear or corruption, they refufed to ftir out of ^ 
the place, and this occafioned the lofs of it. ImmenfeAnd taken, 
booty was found in the city; and the'Carthaginians 
behaved with theirufual cruelty, putting all the inha- 
bitants to the fword, not excepting even thofe w'ho had 
fled to the temples. 

The next attempt of the Carthaginians was defign- 
ed againft the city of Gela ; but the Geleans, being 
greatly alarmed, implored the proteftion of Syracufe ; 
and, at their requeft, Dionyfius was fent to aflift them 
with 2000 foot and 400 horfe. The Geleans were 
fo well fatisfied- with his condmft, that they treated • 
him with the higheft marks of-diftinftion ; they even 
fent ambaffadors to Syracufe to return thanks for the 
important fervices done them by fending him thi- 
ther ; .and foon after he was appointed geueraliffimo 
of the Syracufian forces and thofe of their allies againft 
the Carthaginians. la the. mean time Imilcar, having 
rafed the city of Agrigentum, made an incurfion 
into the territories of Gela and Comarina; which 
having ravaged in a dreadful manner, he carried off 
fuch immenfe quantity of plunder, as filled his whole 
camp. He then marched againft the city : but though G.ela

1^e^<i> 
it wr»s but indifferently fortified, he met with a very ged. 
vigorous refiftance; and the place held out for a long 
time without receiving any afliftance froau its allies. 
4 
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Carthage. At lafl Dionyfius came to its affiftance with an army 
u—-v—' of 50,000 foot and iooo horfe. With thefe he at- 

tacked the Carthaginian camp, but was repulfed with 
great lofs ; after which, he called a council of war, the 
refult of whofedeliberationswas, that llnce the enemy was 
fo much fuperior to them in ftrength, it would be high- 
ly imprudent to put all to the iflue of a battle ; and 
therefore, that the inhabitants fnould be perluaded to 
abandon the country, as the only means of laving their 
lives. In confequence of this, a trumpet was fent to 
Imilcar to defire a ceffation of arms till the next day, 
in order, as was pretended, to bury the dead, but in 
reality to give the people of Gela an opportunity of 

Abandoned making their efcape. Towards the beginning of the 
by its inha-night the bulk of the citizens left the place ; and he 

himfelf with the army followed them about midnight. 
To amufe the enemy, he left 2000 of his light arm- 
ed troops behind him, commanding them to make 
fires all night, and fet up loud ihouts as though the 
army Hill remained in town. At day-break thefe 
took the fame route as their companions, and purfued 
their march with great celerity. The Carthaginians 
finding the city deferted by the greatell part of its 
inhabitants, immediately entered it, putting to death 
all who had remained ; after which, Imilcar having 
thoroughly plundered it, moved towards Camarina. 
The inhabitants of this city had been likewife drawn 
off by Dionyfius, and it underwent the fame fate with 
Gela. 

Notwithftanding thefe fuccefles, however, Imilcar 
finding his army greatly weakened, partly by the ca- 
fualties of war, and partly by a plague which broke 
out in it, fent a herald to Syracufe to offer terms of 
peace. His unexpected arrival was very agreeable 
to the Syracufians, and a peace was immediately con- 
cluded upon the following terms, viz. That the Car- 
thaginians, befides their ancient acquifitions in Sicily, 
fhould dill poffefs the countries of the Silicani, the Se- 
linuntines, the Himereans, and Agrigentines ; that 
the people of Gela and Camarina fhould be permitted 
to refide in their refpe&ive cities, which yet fhould 
be difmantled, upon their paying an animal tribute to 
the Carthaginians; that all the other Sicilians fhould 
preferve their independency except the Syraculians, 
who fhould continue in fubje&ion to Dionyfius. 

u on The tyrant of Syracufe, however, had concluded 
breakVthe Peace w'th no other v‘ew tllaa t0 ffain t“rie’ ancl 

treaty. to put himfelf in a condition to attack the Cartha- 
ginian territories with greater force. Having ac- 
complifhed this, he acquainted the Syarcufians with 
his defign, and they immediately approved of it; upon 
which he gave up to the fury of the populace the per- 
fons and poffeffions of the Carthaginians who reiided 
in Syracufe, and traded there on the faith of treaties. 
As there were many of their fhips at that time in the 
harbour, laden with cargoes of great value, the people 
immediately plundered them ; and, not content with 
this, ranfacked all their houfes in a moft outrageous 
manner. This example was followed throughout the 
whole ifland ; and in the mean time .Dionyfius dif- 
patched a herald to Carthage with a letter to the fe- 
nate and people, telling them, that if they did not im 
mediately withdraw their garrifons from all the Greek 
cities in Sicily, the people of Syracufe would treat them 
as.enemies. With this demand, however, he did not al- 

20 
'Dionvfms 
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low them to comply; for without waiting for any an- Carthage, 
fwer from Carthage, he advanced with his army to 
Mount Eryx, near which flood the city of Motya, a 
Carthaginian colony of great importance, and this he 
immediately invefted. But loon after, leaving his bro- 
ther Leptines to carry on the attacks, he himfelf went 
with the greatell part of his forces to reduce the cities 
in alliance with the Carthaginians. He deltroyed 
their territories with fire and f'word, cut down all their 
trees ; and then he fat down before Egefla and Entella, 
moft of the other towns having opened their gates at 
his approach : but thefe baffling his utmoft efforts, he 
returned to Motya, and pufhed on the liege of that 
place with the utmoft vigour. 

The Carthaginians, in the mean time, though alarm- 
ed at the meffage fent them by Dionyfius, and though 
reduced to a miferable fituation by the plague which 
had broke out in their city, did not delpond, but fent 
officers to Europe, with confiderable fums, to raife troops 
with the utmoft diligence. Ten gallics were alfo fenc 2* 
from Carthage to deftroy all the fhips that were found ^Xra

s
t'^iaB 

in the harbour of Syracufe. The admiral, according 
to his orders, entered the harbour in the night, with- 
out being difeerned by the enemy ; and having funk 
moft of the fhips he found there, returned without the 
lofs of a man. 

All this while the Motyans defended fhettifelves with n* (. 
incredible vigour ; while their enemies, defirous of i,y the 
revenging the cruelties exercifed upon their country- Greeks, 
men by the Carthaginians, fought like lions. At laft 
the place was taken by florin, and the Greek foldiers 
began a general maffacre. For fome time Dionyfius 
was not able to reilrain their fury: but at lalt he 
proclaimed that the Motyans ftiould fly to the Greek 
temples ; which they accordingly did, and a flop was 
put to the flaughter ; but the foldiers took care tho- 
roughly to plunder the town, in which they found a great 
treafure. 

The following fpring, Dionyfius invaded the Cartha- 
ginian territories, and made an attempt upon Egefte ; 
but here he was again difappointed. The Carthagi- 
nians were greatly alarmed at his progrefs ; but, next 
year, notwithftanding a coniiderable lofs fuflained in 
a lea-fight with Leptines, Himilco their general land- 
ed a powerful army at Panormus, feized upon Eryx, 
and then advancing towards Motya, made himfelf ma- 
fter of it, before Dionyfius could fend any forces to its 
relief. He next advanced to Meffana, which he like- 
wife befieged and took ; after which moft of the Sicuii 
revolted from Dionylius. 

Notwithftanding this defeftion, Dionyfius, finding ^ 
his forces itill amount to 30,000 foot and 3000 horie, fcatedatfea 
advanced againfl the enemy. At the fame time, Lep-by the Car- 
lines was lent with the Syracufian fleet againil that oftiia&a“ans’ 
the Carthaginians, but with politive orders not to 
break the line of battle upon any account whatever. 
But, notwithflanding theie orders, he thought proper 
to divide his fleet, and the confequence of this was a 
total defeat; above 100 of the Syracufian galleys being 
funk or taken, and 20,000 of their men killed in the 
battle or in the purfuit. Dionyfius diibeartencd by this -v,a^fe 
misfortune, returned with his army to Syracufe, being hf.(wed by 
afraid that the Carthaginian fleet might become ma-iheCa tha- 
fters of that city, it he Ihould advance to fight the landgi11^1®1 

army. Plimilco did not fail immediately 10 inveft the 
6 capital; 
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irthage. capital; and had certainly become mailer of it, and 
—v confequently of the whole ifland, had not a moll ma- 

lignant peftilence obliged him to defift from all further 
operations This dreadful malady made great havock 
amonsr his forces both by fea and land ; and to com- 
plete his misfortunes, Dionyfms attacked him unexpec- 
tedly, totally ruined his fleet, and made himfelf mailer 

45 of his camp. 
'uni 1 co Himilco finding himfelf altogether unable to fullain 
hged to another attack, was obliged to come to a private 

agreement with Dionyfms ; who for 300 talents con- 
fented to let him efcape to Africa, with the fhattered 
remains of his fleet and army. The unfortunate ge- 
neral arrived at Carthage, clad in mean and fordid 
attire, where he was met by a great number of peo- 
ple bewailing their fad and inaufpicious fortune. Hi- 
milco joined them in their lamentations; and being 
unable to furvive his misfortunes, put an end to his 
own life. He had left Mago in Sicily, to take care 
of the Carthaginian interefts in the bell manner he 
could. In order to this, Mago treated all the Sicilians 
fubjeft to Carthage with the greatell humanity ; and 
having received a confiderable number of foldiers 
from Africa, he at laft formed an army with which 
he ventured a battle : in this he was defeated, and 
driven out of the field, with the lofs of 800 men ; 
which obliged him to defill from farther attempts of 

46 that nature. 
nether Notwithllanding all thefe terrible difafters, the Car- 
vafiouef tjiag.;njans could not forbear making new attempts up- 

on the ifland of Sicily ; and about the year before 
Chrift. 392, Mago landed in it wjth an army of 80,000 
men. This attempt, however, was attended with no 
better fuccefs than before ; Dionyfius found means to 
reduce him to fuch ilraits for want of provifions, that 
he was obliged to fue for peace. This continued for 
nine years, at the end of which the war was renewed 
with various fuccefs. It continued with little interrup- 
tion till the year before Chrill 367, when, the Syra- 
cufian (late being rent by civil diflentions, the Car- 
thaginians thought it a proper time to exert them- 
felves, in order to become mailers of the whole ifland. 
They fitted out a great fleet, and entered into alliance 
with Icetas, tyrant of Leontini, who pretended to have 
taken Syracufe under his prote&ion. By this treaty, 
the two powers engaged to afiift each other, in order to 
expel Dionyfius II. after which they were to divide 

yracufians the ifland between them. The Syracufians applied for 
ililted by Dccours to the Corinthians; and they readily fent 

dans0”11* t^ern a body of troops under the command of Timo- 
leon an experienced general. By a ftratagem, he got 
his forces landed at Taurominium. The whole of 
them did not exceed 1200 in number: yet with 
thefe he marched againlt Icetas, who was at the 
head of 5000 men ; his army he furprifed at flip- 
per, put 300 of them to the fvvord, and took 600 
prifoners. He then marched to Syracufe, and bioke 
into one part of the town before the enemy had any 
notice of his approach : here he took poll, and defend- 
ed himfelf with fuch refolution, that he could not be 
diflod^ed by the united power of Icetas and the Car- 

28 thaginians. 
t^‘s P^ace ^ie rerr'a'ned for fome time, in expec- 

’aithu" injAation of a reinforcement from Corinth; till the arri- 
«admiral, val of which, he did not judge it practicable to extend. 

his conquefts.—The Carthaginians being apprifed that Carthage* 
the Corinthian fuccours were detained by teinpefluous sr—* 
weather at Thurium, polled a Ilrong fquadron, under 
Hanno their admiral, to intercept them in their paf- 
fage to Sicily. But that commander, not imagining 
the Corinthians would attempt a paffage to Sicily in 
fuch a ftormy feafon, left his ftation at Thurium, and 
ordering his feamen to crown themfelves with garlands, 
and adorn their vdTels with bucklers both of the Greek 
and Carthaginian form, failed to Syracufe in a triumph- 
ant manner. Upon his arrival there, he gave the troops 
in the citadel to underftand, that he had taken the fuc- 
cours Timoleon expected, thinking by this means to 
intimidate them to furrender But, while he thus 
trifled away his time, the Corinthians marched with 
great expedition to Rhegium, and, taking the advan- 
tage of a gentle breeze, were ealily wafted over into ^ 
Sicily. Mago, the Carthaginian general, was no fooner Cowardica 
informed of the arrival of this reinforcement, than he of Mago. 
was ftruck with terror, though the whole Corinthian 
army did not exceed qcoo men ; and, foon after, fear- 
ing a revolt of his mercenaries, he weighed anchor, in 
fpite of all the retnonftrances of Icetas, and fet fail for 
Africa. Here he no fooner arrived, than, overcome 
with grief and Ihame for his unparalleled cowardice, he 
laid violent hands on himfelf. His body was hung up- 
on a gallows or crofs, in order to deter fueceeding ge- 
nerals from forfeiting their honour in fo flagrant a man- 
ner. 3.0 

After the flight of Mago, Timoleon carried all be- Exploits of 
fore him. He obliged Icetas to renounce his alliance *1UK,lec,n* 
with the Hate of Carthage, and even depofed him, and 
continued his military preparations with the greatell 
vigour. On the other hand, the Carthaginians pre- 
pared for the enfuing campaign with the greatell ala- 
crity. An army of 70,000 men was fent over, with a 
fleet of 200 fliips of war, and 1000 tranfports laden 
with warlike engines, armed chariots, horfes, and all 
other forts of provifions. This immenfe multitude, 
however, was overthrown on the banks of the Crime- 
fus by Timoleon: 10,000 were left dead on the field 
of battle ; and of thel’e, above 3000 were native Car- 
thaginians of the bell families in the city. Above 
15,000 were taken prifoners ; all their baggage and 
provifions, with 200 chariots, 1000 coats of mail, and 
10,000 fliields, fell into Timoleon’s hands. The fpoil, 
which conlifted chiefly of gold and lilver, was fo- im- 
menfe, that the whole Sicilian army was three days in 
colledling it and ftripping the flain. After this fignal 
vidlory, he left his mercenary forces upon the frontiers 
of the enemy, to plunder and ravage the country ; 
while he himfelf returned to Syracufe with the reft of 
his army, where he was received with the greateft de- 
monftrations of joy. Soon after, Icetas, grown weary 
of his private ftation, concluded a new peace with the 
Carthaginians; and, having afiembled an,army, ven- 
tured an engagement with Timoleon : but in this he 
was utterly defeated ; and himfelf, with Eupolemus 
his fon, and Euthymus general of his horfe, were 
brought bound to Timoleon by their own foldiers. 
The two iirft were immediately executed as tyrants 
and traitors, and the laft murdered in cold blood ; Ice- 
tas’s wives-and daughters were likewife cruelly put to . 
death after a public trial. In a ftiort time after, Ma- 
mercus, another of the Carthaginian confederates, was 

over-'- 
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Carthage, ovevtlirown by Timoleon, with the lofs of 2coo men. point of good policy to deilroy 33 many o. hit .o.aiian i 'ff 

'■ .u r—- Xhefe misfortunes induced the Carthaginians to con- enemies as pollible. ^ t ' 
^ elude a peace on the following terms : That all the Ihe Carthaginians in the mean time having landed - Peace con 

eluded. 

racufe 

31 
War re- 
newed. 

A powerful army in Sici4y, an engagement foon enfued, 
in which Agathocles was defeated i^ith the lofs of thaginian?, 
7000 men. After this defeat he was obliged to fhut and befie- 
hirnfelf up in Syracufe, which the Carthaginians im-SedlnSf 
mediately invefted, and moil of the Greek ilates in the 
ifland fubmitted to them. 

Agathocles feeing himfelf dripped of almoil all his 
dominions, and his capital itfelf iii danger of falling 

'About 316 years before Chrift, we find the Caf- into the hands of the enemy, formed A defign which, 
thaginians engaged in another bloody war with the were it not attefted by writers of undoubted authority, 
Sicilians, on the°following occafion. Sofiftratus, who would fectn abfolutely incredible. This was no lefs 
had ufurped the fupreme authority at Syracufe, having than to transfer the war into Africa, and lay fiege to Africa, 
been forced by Agathocles to raife the liege of Rhe- the enemy’s capital, at a time when he himfelf was 
gium, returned with his fhattered troops to Sicily, befieged, and only one city left to him in all Sieiiv. 

Greek cities fhould be fet free ; that the river Halycus 
fhould be the boundary between the territories of both 
parties ; that the natives of the cities fubjedl to the 
Carthaginians fhould be allowed to withdraw, if they 
pleafed, to Syracufe, or its dependencies, with their 
families and effeSls; and ialtiy, that Carthage ihould 
not, for the future, give any alMance to the remain- 
ing tyrants againft Syracufe. 

35 
He mv’.dti 
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throne of 
Syracufe. 

gium. 
But foon after this unfuccefsful expedition, he was ob- 
liged to abdicate the fovereignty and quit Syracufe. 
With him were expelled above 600 of the principal 
citizens, who were' fufpe&ed of having formed a ue- 
fign to overturn the plan of government which then 
prevailed in the city. As Sofiftratus and the exiles 
thought themfelves ill treated, they had recourfe to 
the Carthaginians, who readily efpoufed their caufe. 
Hereupon the Syracufians having recalled Agathccles, 
who had before been banilhed by Sofiftratus, appointed 
him commander in chief of all their forces, principally 
on account of the known averfion he bore that tyrant. 
The war, however, did not then continue long \ for 
Sofiftratus and the exiles were quickly received again 
into the city, and peace was concluded with Carthage; 
the people of Syracufe, however, finding that Aga- 
thocleswanted to make himfelf abiolute, exafted an 
oath from him, that he Would do nothing to the pre- 

, Acathodes judice of the democracy. But, notwithftanding this 
raffes him- oath, .Agiithocles purfued his purpofe, and by a ge- 
felf to the neral maffacre °f the principal citizens of Syracufe 

raifed himfelf to the throne* For fome time he was 
obliged to keep the. peace he had concluded with Car- 
thage ; but at laft-finding -his authority eftabliilied, 
and that his fubjedls were ready to fecond his ambiti- 
ous defigns, he paid no regard to his treaties, but im- 
mediately made war on the neighbouring ftates, which 
he had exprefsly agreed not to do, and then carried 
his arms into the very heart of the ifland. In thefe 
expeditions he. was attended with fuch fuccefs, that in 
two years time he brought into fubjeClion all the 
Greek part of Sicily. This being accomplifned, he 
committed great devaftations in the Carthaginian ter- 
ritories, their general Hamilcar not offering to give 
him the leaft difturbance. This perfidious conduct 
greatly incenfed the people of thofe driftricls againft 
Hamilcar, whom they accufed before the fenate* He 
died, however, in Sicily ; and Hamilcar the fon of 
Gifco was appointed to fucceed him in the command 
of the forces. The laft place that held out againft 
Agathocles was MeiTana, whither all the Syracufian 
exiles had retired. Pafiphilus, Agathocles’s general, 
found means to cajole the inhabitants into a treaty ; 
which Agathocles, according to cuftom, paid no re- 
gard to, but, as foon as he was in poffeflion of the 
town, cut off all thofe who had oppefed his govern- 
ment. For, he intended to profecute the war with 
the utmoft vigour againft Carthage, he thought it a 

one city 
Before he departed, however, he made all the necef- 
fary preparations for the defence of the place, and ap- 
pointed his brother Antandrus governor of it. He alfo 
gave permifiion to all who were not willing to ftand 
the fatigues of a fiege to retire out of the city. Many 
of the principal citizens, Juftin fays 1600, accepted 
of this offer ; but they were no fooner got out of the 
place, than they were cut off by parties ported on the 
road for that purpofe. Having feized upon their 
eftates, Agathocles raifed a coniiderable fum, which 
was intended in fome meafure to defray the expence 
of the expedition ; however, he carried with him only 
50 talents to fupply his prefent wants* being well af- 
fured that he ihould find in the enemy’s country what- 
ever was neceffary for his fubfiftence. As the Cartha- 
ginians had a much fuperior fleet, they for fome time 
kept the mouth of the harbour blocked up : but at 
laft a fair opportunity offered ; and Agathocles hoift- 
ing fail, by the aftivity of his rowers foon got clear 
both of the port and city of Syracufe. The Cartha- 
ginians purfued him with all pollible expedition ; but, 
notwithstanding their utmoft efforts, Agathocles got 
his troops landed with very little oppofition. ,5 

Soon after his forces were landed, Agatliocles burnt He hutu$ 
his fleet, probably that bis fotdiers might behave with his 
the greater refolution, as they faw no pofiibility of 
flying from their danger* He firlt advanced to a place 
called the Great City. This, after a feeble refillance, 
he took and plundered. From hence he marched‘to 
Tunis, which furrendered on the firft fummons; and 
Agathocles levelled both places with the ground. 

The Carthaginians were at firft thrown into the 
greateft eonfternation ; but foon recoveving tliemielves, 
the citizens took up arms with fo much alacrity, that 
in a few days they had on foot an army of 40,000 
foot and 1000 horfe, with 2000 armed chariots. The 37 . . 
command of this army they eiltrufled to Hanno and 
Bomilcar, two generals between whom there fubfifted*™ 
a great animofity. This occafioned the defeat of their 
whole army with the lofs of their camp, though all 
the forces of Agathocles did not exceed 14,000 in 
number. Among other rich fpoils the conqueror found 
many chariots of curious workmanfhip, which carried 
20,000 pair of fetters and manacles that the enemy ..3 
had provided for the Sicilian prifoners. After this de-Thur me- 
feat, the Carthaginians, fuppofmg themfelves to have -hod f 
fallen under the difpieafure of their deities on account ^ 
of their neglefting to facrifice children of noble fum; rTs 

ITs 
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lies to them, refolved to expiate this guilt. Accord- 
ingly 200 children of the firft rank were facrificed to 
their bloody gods, befides 300 other perfons who vo- 
luntarily offered themfelves to pacify the wrath ofthefe 
deities. 

After thefe expiations, Hamilcar was recalled from 
Sicily. When the meffengers arrived, Hamilcar com- 
manded them not once to mention the victory of A- 
gathocles ; but, on the contrary, to give out among 
the troops that he had been entirely defeated, his forces 
all cut off, and his fleet deftroyed by the Carthagini- 
ans. This threw the Syracufians into the utmofl; de- 
fpair ; however, one Eurymnon, an Etolian, prevailed 
upon Antandrus, not to confent to a capitulation, but 
to itand a general aflault. Hamilcar being informed 
of this, prepared his battering engines, and made all 
the neceffary preparations to florm the town without 
delay. But while matters remained in this lituation, 
a galley, which Agathocles had caufed to be built im- 
mediately after the battle, got into the harbour of Sy- 
racufe, and Acquainted the inhabitants with the cer- 
tainty of Agathocles’s victory. Hamilcar obferving 
that the garrifon flocked down to the port on this oc- 
cafion, and expecting to find the walls unguarded, or- 
dered his foldiers to ere6t fcaling-ladders, and begin 
the intended aflault. The enemy having left the ram- 
parts quite expofed, the Carthaginians mounted them 
without being difcerned, and had almoft poflefied them- 
felves of an entire part lying between two towers, when 
the patrol difcovered them. Upon this a warm difpute 
enfued ; but at laft the Carthaginians were repulfed 
with lofs. Hamilcar, therefore, finding it in vain to 
continue the liege after fuch glad tidings had rettored 
life and foul to the Syraculians, drew off his forces, 
and fent a detachment of 5000 men to reinforce the 
troops in Africa. He ftill entertained hopes, how- 
ever, that he might oblige Agathocles to quit Africa, 
and return to the defence of his own dominions. He 
fpent fome time in making himfelf mafter of fuch ci- 
ties as fided with the Syrafcufians ; and after having 
brought all their allies under fubjeftion, returned again 
to Syracufe, hoping to furprife it by an attack in the 
night-time. But being attacked while advancing thro’ 
narrow pafles, where his numerous army had not room 
to adf, he was defeated with great flaughter, and him- 
felf taken prifoner, carried into Syracufe, and put to 
death. 

In the mean time the Agrigentines, finding that 
the Carthaginians and Syracufians had greatly weak- 
ened each other by this war, thought it a proper op- 
portunity to attempt the fovereignty of the whole 
ifland. They therefore commenced a war againft 
both parties ; and profecuted it with fuch fuccefs, that 
in a fhort time they wrefted many places of note both 
out of the hands of the Syracufians and Carthagi- 
nians. 

Jn Africa the tyrant carried every thing before 
him. He reduced molt of the places of any note in 
the territory of Carthage ; and hearing that Elymas 
king of Libya had declared againlt him, he immedi- 
ately entered Libya Superior, and in a great battle 
overthrew that prince, putting to the fword a good 
part of his troops, and the general who commanded 
them; after which he advanced againft the Carthagi- 
nians with fuch expedition, that he furprifed and de- 
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feated them, with the lofs of 2000 killed, and a great Ca: 
number taken prifoners. He next prepared for the ‘ , 

fiege of Carthage itfelf; and in order thereto advanced 
to a poll within five miles of that city. On the other 
hand, notwithftanding the great lofles they had al- 
ready fuftained, the Carthaginians, with a powerful 
army, encamped between him and their capital. In 
this fituation Agathocles received advice of the defeat 
of the Carthaginian forces before Syracufe, and the 
head of Hamilcar their general. Upon this he imme- 
diately rode up to the enemy’s camp, and Ihowing therd 
the head, gave them an account of the total deftruc- 
tion of their army before Syracufe. This threw them 
into fuch confternation, that in all human probability 
Agathocles would have made himfelf mafter of Car- 
thage, had not an unexpefted mutiny arifen in his 
camp, which gave the Carthaginians an opportunity 
of recovering from their terror. 44 

The year following an engagement happened, in He wakes 
which neither party gained any great advantage ; but an. 
foon after, the tyrant, notwithftanding all his vifto-le 

lies, found himfelf unable to carry on the war alone ; 
and therefore endeavoured to gain over to his intereft 
Ophelias, one of the captains of Alexander the Great. 
In this he perfectly fucceeded; and, to fuccour Ins 
new ally the more effe&ually, Ophelias fent to Athens 
for a body of troops. Having finifhed his military 
preparations, Ophelias found his army to confill of 
10,000 foot and 600 horfe, all regular troops, be- 
fides 100 chariots, and a body of 10,000 men, at- 
tended by their wives and children, as though he had 
been going to plant a new colony. At the head of 
thefe forces he continued his march towards Agatho- 
cles for 18 days ; and then encamped at Automolae, 
a city about 3000 ftadia diftant from the capital of his 
dominions. From thence he advanced through the 
Regio Syrtica ; but found himfelf reduced to fuch ex- 
tremities, that his army was in danger of periftiing for 
want of bread, water, and other provifions. They 
were alfo greatly annoyed by ferpents and wild beafts, 
with which that defert region abounded. The ferpents 
made the greateft havock among the troops ; for, be- 
ing of the fame colour with the earth, and extremely 
venomous, many foldiers, who trod upon them with- 
out feeing them, were ftung to death. At laft, after 
a Very fatiguing march of two months, he approached 
Agathocles, and encamped at a fmall diftance from 
him, to the no fmall terror of the Carthaginians, who 
apprehended the moft fatal confequences from this 4. 
junftioh. Agathocles at firft carefted him, and ad-whom he 
vifed him to take all pofiible care of his troops that treacher- 
had undergone fo many fatigues ; but foon after cut mur'‘ 
him off by treachery, and then by fair words and pro- 
mifes perfuaded his troops to ferve under himfelf. 

Agathocles now finding himfelf at the head of a 
numerous army, affumed the title of King of Africa, 
intending foon to complete his conquefts by the re- 
duction of Carthage. He began with the fiege of 
Utica, which was taken by aflault. After this he 
marched againft Hippo Diarrhytus, the Biferta of the 
moderns, which was alfo taken by ftorm ; and after 
this moft of the people bordering upon the fea-coafts, 
and even thofe who inhabited the inland parts of the ^ 
country, fubmitted to him. But in the midft of this [s obliged 
career of fuccefs, the Sicilians formed an affociation in to return 
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favour of liberty ; which obliged the tyrant to return 
home, leaving his fon Archagathus to cany on the 
war in Africa. 

Archagathus, after his father’s departure, greatly 
extended the African conquefts. He fent Eumachus 
at the head of a large detachment to invade feme of 
the neighbouring provinces, while he himfelf, with 
the greateft part of his army, obferved the motions 
of the Carthaginians. Eumachus falling into Numi- 
dia, firft took the great city of Tocas, and conquer- 
ed feveral of the Numidian cantons. Afterwards he 
befieged and took Phellina ; which was attended with 
the fubmiffion of the Afphodelodians, a nation, accor- 
ding to Diodorus, as black as the Ethiopians. He 
then reduced feveral cities ; and being at lad elated 
■with fuck a run of good fortune, refolved to penetrate 
into the more remote parts of Africa. Here he at 
fird met with fuccefs; but hearing that the barbarous 
nations were advancing in a formidable body to give 
him battle, be abandoned his conqueds, and retreated 
with the utmod precipitation towards the fea-coads, 
after having lod abundance of men. 

This unfortunate expedition made a great altera- 
tion for the worfe in the aftairs of Archagathus. The 
Carthaginians being informed of Eumachas’s bad iuc- 
cefs, refolved to exert themfelves in an extraordinary 
manner to repair their former lodes. They divided 
their forces into three bodies: one of thefe they fent 
to the fea-coads, to keep the towns there in awe ; 
another they difpatehed into the Meditemuiean parts, 
to preferve the allegiance of the inhabitants there ; 
and the lad body they ordered to the Upper Africa, 
to fupport their confederates in that country. Archa- 
gathus being apprifed of the motions of the Cartha- 
ginians, divided his forces likewife into three bodies. 
One of thefe he fent to obferve the Carthaginian 
troops on the fea-coads, with orders to advance af- 
terwards into the Upper Africa; another, under the 
command of Aifehrion, one of his generals, he poded 
at a proper didance in the heart of the country, to 
have an eye both on the enemy there and the barba- 
rous nations; and with the lad, which he led in per- 
fon, he kept nearer Carthage, preferving a commu- 
Rication with the other two, in order to fend them 
fuccours, or recal them, as the exigency of affairs 
fhould require.—The Carthaginian troops fent into 
the heart of the country, were commanded by Han- 
no, a general of great experience, who being inform- 
ed of the approach of iEfchrion, laid an ambufeade 
for him, into which he was drawn and cut off with 4000 
foot and 200 horfe. Himilco, who commanded the 
Carthaginian forces in Upper Africa, having advice 
of. Eumachus’s march, immediately advanced againd 
him. An engagement enfued, in which the Greeks 
were almod totally cut off, or perifhed with third; af- 
ter the battle, out of 8000 foot only 30, and of 800 
horfe only 40, having the good fortune to make their 
efcape. 

Archagathus receiving the melancholy news of 
thefe two defeats, immediately called in the detach- 
ments he had fent out to harafs the enemy, which 
would otherwife have been indantly cut off. He was, 
however, in a fliort time-hemmed in on all fides in 
fuch a manner as to be reduced to the laft extremity 
for want of provifions, and ready every moment to 
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be fwallowed up by the numerous forces which fur- Caithage. 
rounded him. In this deplorable fituation Agathocles w—■< 
received an exprefs from Archagathus, acquainting 
him of the Ioffes lie bad fudained and the fcarcity of 
provifions he laboured under. Upon this the tyrant, 
leaving the care of the Sicilian war to one Leptines, 
by a dratagem got 18 Etrufcan fhips that came to 
his affillance out of the harbour ; and then engaging 
the Carthaginian fquadron which lay in its neighbour- 
hood, took five of their (hips, and made all their 
men prifoners. By this means he became mader of 
the port, and fecured a padage into it for the mer- 
chants of all nations, which foon redored plenty to 
that city, where the famine before had begun to make 
great havock. Supplying himfelf, therefore, with a 
fufficient quantity of neceffarieii for the voyage he 
was going to undertake, he immediately fet lail for 
Africa. 

Upon his arrival in this 
viewed his forces, and found 
Greeks, as many Samnites, Cedes, 
befides 10,coo Africans, and 1500 horfe. As he 
found his troops almod in a date of defpair, he thought 
this a proper time for offering the enemy battle. The 
Carthaginians, however, did not think proper to ac- 
cept the challenge ; efpecially as by keeping clofe in 
their camp, where they had plenty of every thing, 
they could darve the Greeks to a furrender without T0 
driking a droke. Upon this Agathocles attacked the Attacks the 
Carthaginian camp with great bravery', made a c»n-caraPof ths 
fiderable impreflion upon it, and might perhaps have 
carried it, had not his mercenaries deferted him almod rUCcefs. 
at the fird onfet. By' this piece of cowardice he was 
forced to retire with precipitation to his camp, whither 
the Carthaginians purfued him very clofely, doing 
great execution in the purfuit. ?| 

The next night, the Carthaginians facrificed all the Difailer 
prifoners of didinftion as a grateful acknowledgment in the C r- 
to the gods for the vi&ory they had gained. While 
they were employed in this inhuman work, the wind,tani^* 
fuddenly rifing, carried the flames to the facred ta- 
bernacle near the altar, which was entirely confumed^ 
as well as the general’s tent, and thofe of the princi- 
pal officers adjoining to it. A dreadful alarm took 
place through the whole camp, which was heightened 
by the great progrefs the fire made. For the foldiers 
tents confiding of very combudible materials, and the 
wind blowing in a mod violent manner, the whole 
camp was almod entirely laid in allies; and many of 
the foldiers endeavouring to carry off their arms, and 
the rich baggage of their officers, perifhed in the 
flames. Some of thofe who made their efcape met 
with a fate equally unhappy : For, after Agathocles 
had received the lad blow, the Africans deferted him, 
and were in that indant coming over in a body to the 
Carthaginians. Thefe, the perfons who were flying 
from the flames took to be the whole Syracudan ar- 
my advancing in order of battle to attack their camp. 
Upon this a dreadful confufion enfued. Some took 
to their heels ; others fell down in heaps one upon 
another; and others engaged their comrades, mif- 
taking them for the enemy. Five thoufand men lod 
their lives in this tumult, and the red thought proper 
to take refuge within the walls of Carthage; nor 
could the appearance of day-light, for fome time, dii- 
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Carthage. ^pat,e tKetr terrible apprehenfions. In tbie mean 
 ' time, the African deferters, obferving the great con- 

5* . fufion the Carthaginians were in, and not knowing 
ham.fA-11 the meaning of it, were fo terrified, that they thought 
jathocles. proper to return to the place from whence they came. 

The Syracufians feeing a body of troops advancing 
towards them in good order, concluded that the ene- 
my were marching to attack them, and therefore im- 
mediately cried out “To arms.” Ihe flames afcend- 
ing out of the Carthaginian camp into the air, and 
the lamentable outcries proceeding from thence, con- 
firmed them in this opinion, and greatly heightened 
their confufion. The confequence was much the 
fame as in the Carthaginian camp ; for coming to 
blows with one another iaftead of the enemy, they 
fcarce recovered their fenfes upon the return of light, 
and the intefline fray was fo bloody, that it cofl Aga- 
thocles 4000 men. 

He drapes This lafl difafter fo diflieartened the tyrant, that he 
private!), immediately fet about contriving means for making 

his efcape privately ; and this he at laft, though with 
great difficulty, effe&ed. After his departure, his 
two fons were immediately put to death by the fol- 
diers, who, choofing a leader from among themfelves, 
made peace with the Carthaginians upon the following 
conditions : 1. That the Greeks ihould deliver up all 
the places they held in Africa, receiving frorn them 
300 talents ; 2. That fuch of them as were willing to 
ferve in the Carthaginian army fliould be kindly treat- 
ed, and receive the ufual pay; and, 3. That the reft 
ffiould be tranfported to Sicily, and have the city of 
Selinus for their habitation. 

Cauidof From this time, to that of their firftwar with the 
the fir ft Romans, we find nothing remarkable in the hiftory 
Punic War. of tfie Carthaginians. The iirft Punic war, as it is 

commonly called, happened about 256 years before 
Chrift. At that time, the Carthaginians were poflef- 
fed of extenfive dominions in Africa ; they had made 
confiderable progrefs in Spain ; were mailers of Sar- 
dinia, Corlica, and all the iflands on the coaft of Italy; 

■and had extended their conquefts to a great part of 
Sicily. The occafion of the firft rupture between the 
two republics was as follows. The Mamertines be- 
ing vanquifhed in battle, and reduced to great ftraits 
by5Hiero king of Syracufe, had refolved to deliver up 
Meffina, the only city they now polTeffed, to that 
prince, with whofe mild government and ftntl pro- 
bity they were well acquainted. Accordingly, Hiero 
was advancing at the head of his troops to taKe pof- 
feffion of the city, when Hannibal, who at that time 
commanded the Carthaginian army in Sicily, prevent- 
ed him by a ftratagem. He came to meet Hiero, 
as it were to congratulate him on his viftory ; and 
nmufed him, while fome of the Carthaginian troops 
filed off towards Meffina. Hereupon the Mamer- 
tines, feeing their city fupported by a new reinforce- 
ment, were divided into feveral opinions. Some 
were for accepting the protedlion of Carthage; others 
were for furrendering to the king of Syracufe ; but 
the greater part were for calling in the Romans to 
their affiftance. Deputies were accordingly difpatch- 
■ed to Rome, offering the poffeffion of the city to tne 
Romans, and in the moil moving terms imploring 
prote&icn. This, after fome debate, was agreed to ; 
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and the conful Appius Claudius received orders to at- C 
tempt a paffage to Sicily, at the head of a powerful *N 

army. Being obliged to ftay fome time at Rome, 
however, one Caius Claudius, a perfon of great intre- 
pidity and refolution, was difpatched with a few vef- 
fels to Rhegium. On his arrival there, he obferved 
the Carthaginian fquadron to be fo much fuperior to 
his own, that he thought it would be little better than 
madnefs to attempt at that time to tranfport forces to 
Sicily. He croffed the ftraits, however, and had a 
conference with the Mamertines, in which he prevail- 
ed upon them all to accept of the protection of Rome; 
and on this he made the neceffary preparations for 
tranfporting his forces. The Carthaginians being in- 
formed of the refolutions of the Romans, fent a ftrong jy 
fquadron of gallies under the command of Hanno, to Hanno in- 
intercept the Roman fleet ; and accordingly" the Car- t,lC 

thaginian admiral, coming up with them near the tjeet# 
coaft of Sicily, attacked them with great fury. Du- 
ring the engagement, a violent ftorm arofe, which 
dafiied many of the Roman veffels againft the rocks, 
and did a vaft deal of damage to their fquadron ; by 
which means Claudius was forced to retire to Rkegiuin, 
and this he accomplifhed with great difficulty. ITan- 
no reftored all the veffels he had taken ; but ordered 
the deputies fent with them, to expoftulate with the 
Roman general upon the infradlion of the treaties fub- 
filling between the two republics. This expoftulation, 
however juft, produced an open rupture ; Claudius 
foon after poffeffing himfelf of Meffina. 56 

Such was the beginning of the firft Punic war, Carthaginl- 
which is faid to have lafted 24 years. The firft ycar> racufianf7" 
the Carthaginians and Syracufians laid fiege to Meffina; {,y 
but, not afting in concert as they ought to have done, the Ro- 
were overthrown by the Conful Appius Claudius; and mans, 
this defeat fo much difgufted Hiero with the Cartha- 
ginians, that he foon after concluded an alliance with 
the Romans. After this treaty, having no enemy to 
contend with but the Carthaginians, the Romans made 
themfelves mailers of all the cities on the weftern coaft 
of Sicily, and at the end of the campaign carried back 
mofl of their troops with them to take up their win- 
ter-quarters in Italy. S7 

The fecond year, Hanno the Carthaginian general 
fixed his principal magazine at Agrigentum. This ^ 
place svas very ftrong by nature, had been rendered mans, 
almoft impregnable by the new fortifications raifed by 
the Carthaginians during the preceding winter, and 
was defended by a numerous garrifon commanded by 
one Hannibal, a general of great experience in war. 
For five months the Romans attempted to reduce the 
place by famine, and had actually brought the inhabi- 
tants to great diftrefs, when a Carthaginian army of 
50*000 foot, 6000 horfe, and 60 elephants, landed at 
Lilybieum, and from thence marched to Heraclea, 
within 20 miles of Agrigentum. There the general 
received a deputation from fome of the inhabitants of 
Erbcffa, where the Romans had their magazines, offer- 
ing to put the town into Id's hands. It was according- 
ly delivered up ; and by" this means the Romans be- 
came fo much diftrefled ; that they had certainly been 
obliged to abandon their enterprize, had not Hiero 
fupplied them with provifions. But all the affiftance 
he was able to give could not long have fupported 
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Carthage, them, as their army was fo much weakened by difor- 
v „ ■ ^gj-g occafioned by famine, that, out of 100,000 men of 

whom it originally coniifted, fcarce a fourth part re- 
mained fit for fervice, and could no longer fubfitt on 
fuch parfimonious fupplies. But in the mean time 
Hannibal acquainted Hanno that the city was reduced 
to the utmoit diftrefs ; upon which he refolved to ven- 
ture an engagement, which he had before declined. 
In this the Romans were victorious, and the city fur- 
rendered at difcretion, though Hannibal with the 
greateft part of the garrifon made their efcape. This 
ended the campaign ; and the Carthaginians being 
greatly chagrined at their bad fuccefs, fined Hanno 
of an immenfe fum of money, and deprived him of his 
command, appointing Hamilcar to fucceed him in the 
command of the land army, and Hannibal in that of 
the fleet. 

The third year, Hannibal received orders to ravage 
the coaits of Italy ; but the Romans had taken care 
to poll detachments in fuch places as were moll pro- 

58 per to prevent his landing, fo that the Carthaginian 
They build found it impofiible to execute his orders. At the fame 
a fleet, time, the Romans, perceiving the advantages of being 

mailers of the fea, fet about building 120 galleys. 
While this was doing, they made themfelves mailers of 
moll of the inland cities, but the Carthaginians redu- 
ced or kept Heady in their interell moll of the mari- 
time ones; fo that both parties were equally fuccefs- 
ful during this campaign. 

The fourth year, Hannibal by a llratagem made 
himfelf mailer of 17 Roman galleys ; after which he 
committed great ravages on the coall of Italy, whither 
he had advanced to take a view of the Roman fleet. 

And defeat But he was afterwards attacked in his turn, loll the 
ffieCartha- great ell part of his Ihips, and with great difficulty 
giruans at ma(je hi8 own efcape. Soon after he was totally de- 

feated by the conful Duillius, with the lofs of 80 (hips 
taken, thirteen funk, 7000 men killed, and as many 
taken prifoners. After this victory Duillius landed 
in Sicily, put himfelf at the head of the land forces, 
relieved Segefta befieged by Hamilcar, and made him- 
lelf mailer of Macella, though defended by a nume- 
rous garrifon. 

Siciliansde- The fifth year, a difference arofe between the Ro- 
feated by mans and their Sicilian allies, which came to fuch an 
the Cartha- height, that they encamped feparately. Of this Ha- 

milcar availed himfelf, and attacking the Sicilians in 
their entrenchments, put 4000 of them to the fword. 
He then drove the Romans from their polls, took fe- 
veral cities from them, and over-ran the greateft part 
of the country. In the mean time, Hannibal, after 
his defeat, failed with the Ihattered remains of his fleet 
to Carthage : but in order to fecure himfelf from pu- 
nifhment, he fent one of his friends with all fpeed, be- 
fore the event of the battle was known there, to ac- 
quaint the fenate, that the Romans had put to fea 
with a good number of heavy ill-built veffels, each 
of them carrying fome machine, the ufe of which 
the Carthaginians did not underftand; and alli- 
ed whether it was the opinion of the fenate that 
Hannibal Ihould attack them. Thefe machines were 
the corvi, which were then newly invented, and 
by means of which, chiefly, Duillius had gained the 
victory. The fenate were unanimous in their opinion, 
that the Romans Ihould be attacked j upon which the 
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meffenger acquainted them with the unfortunate event Carthage, 
of the battle. As the fenators had already declared — 
themfelves for the engagement, they fpared their ge- 
neral’s life, and, according to Polybius, even continued 
him in the command of the fleet. In a ffiort time, 
being reinforced by a good number of galleys, and at ■ 
tended by fome officers of great merit, he failed for the 
coaft of Sardinia. He had not been long here, before 
he was furprifed by the Romans, who carried off many 
of his Ihips, and took great numbers of his men pri- 
foners. This fo incenfed the reft, that they feized 
their unfortunate admiral, and crucified him.; but who 
wras his immediate fucceffor does not appear. (,1 

The fixth year, the Romans made themfeRes ma-Corfica and 
fters of the iflands of Corlica and Sardinia.. Hanno, re" 
who commanded the Carthaginian forces in the latter, 
defended himfelf at a city called Olbia with incredible mans, 
bravery ; but being at laft killed in one of the attacks, 
the place was furrendered,. and the Romans foon be- 
came mailers of the whole ifland. 

The fcventh year, the Romans took the town of The Ro- 
Myteftratum, in Sicily, from whence they marchedman arni7 
towards Camarina, but in their way were furrounded T gJeat 

in a deep valley, and in the moll imminent danger of 0 * ' 
being cut off by the Carthaginian army. In this ex- Refc^ 
tremity, a legionary tribune, by name M. Calpurnlus ,he bravery 

defired the general to give him 300 chofen of a legio- 
men ; promifing, with this fmall company, to findnary tri‘ 
the enemy fuch employment as Ihould oblige them to ^une* 
leave a palfage open for the Roman army. He per- 
formed his promife with a bravery truly heroic ; for, 
having feized, in fpite of all oppofition, an eminence, 
and entrenched himfelf on it, the Carthaginians, jea- 
lous of his defign, flocked from all quarters to drive 
him from his poll. But the brave tribune kept their 
whole army in play, till the conful, taking advantage 
of the diverfton, drew his army out of the bad ii- 
tuation in which he had imprudently brought it. 
The legions were no fooner out of danger, than they 
haftened to the relief of their brave companions : but 
all they could do vras to fave their bodies from the in- 
fults of their enemies; for they found them all dead 
on the fpot, except Calpurnius, who lay under an heap 
of dead bodies all covered with wounds, but ftiil 
breathing. His wounds were immediately drefled, 
and it fortunately happened that none of them proved 
mortal; and for this glorious enterprife he received a 
crown of gramen. After this the Romans reduced fe- 
veral cities, and drove the enemy quite out of the 
territory of the Agrigentines ; but were repulfed with 
great lofs before Lipara. ^ 

The eighth year, Regulus, who commanded the Carthaginl- 
Roman fleet, obferving that of the Carthaginians lying ans defeat- 
along the coaft in diforder, failed with a fquadron ofe^ aC leabF 
ten galleys to obferve their number and ftrength, or-^nSt°' 
dering the reft of the fleet to follow him with all ex- 
pedition. But as he drew too near -the enemy, he 
was furrounded by a great number of Carthaginian 
galleys. The Romans fought with their ufual bravery; 
but, being overpowered with numbers, were obliged to 
yield. The conful, however, found means to make 
his efcape, and join the reft of the fleet; and their 
had his full revenge of the enemy, 18 of their fliipa^ 
being taken, and eight funk. 

The ninth year, the Romans made preparations for 
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Invading Africa. Their fleet for this purpofe confxft- 
ed of 330 galleys, each of them having on board 120 
foldiers and 300 rowers. The Carthaginian fleet con- 
fined of 360 fail, and was much better manned than 
that of the Romans. The two fleets met near Ecno- 
mus, a promontory in Sicily ; where, after a bloody 
engagement which lafted the greater part of the day, 
the Carthaginians were entirely defeated, with the 
lofs of 30 galleys funk, and 63 taken with all their 
men. The Romans loft only 24 galleys, which were 
all funk.-After this vidory, the Romans having re- 
fitted their fleet, fet fail for the eoaft of Africa with 
all expedition. The firft land they got fight of was 
Cape Hermea, where the fleet lay at anchor for fome 
time waiting till the galleys and tranfports came up. 
From thence they coafted along till they arrived be- 
fore Clupea, a city to the eaft of Carthage, where 
they made their firft defcent. 

No words can exprefs the confternation oi the Car- 
thaginians, on the arrival of the Romans in Africa. 
The inhabitants of Clupea were fo terrified, that, ac- 
cording to Zonaras, they abandoned the place, which 
the Romans immediately took poffeflion of. Haying 
left there a ftrong garrifon to fecure their Ihipping, 
and keep the adjacent territory in awe, they moved 
nearer Carthage, taking a great _ number of towns ; 
they likewife plundered a prodigious number of ■vil- 
lages, laid vaft numbers of noblemens feats in allies, 
and took above 20,000 prifoners. In Ihort, having 
plundered and ravaged the whole country, almoft to 
the gates of Carthage, they returned to Clupea loaden 
with the immenfe booty they had acquired in the ex- 
pedition. . 

The tenth year, Regulus pulhed on his conquefts 
with great rapidity. To oppofe his progrefs, Hamil- 
car was recalled from Sicily, and with him t>oftar and 
Afdrubal were joined in command. Hamilcar com- 
manded an army juft equal to that of Regains. I he 
other two commanded feparate bodies, which were 
to join him or aft apart as occafion required. But,, 
before they were in a condition to take the held, Re- 
gulus, purfuing his conquefts, arrived on the banks of 
the Bragada^ a river which empties itfelf into tne fea 
at a fmall diftance from Carthage. Here he had a 
monftrous ferpent to contend with, which, according 
to the accounts of thofe days, infefted the waters of 
the river, poifoned the air, and killed all other ani- 
mals with its breath alone. When the Romans went 
to draw water, this huge dragon attacked tnem ; and, 
twilling itfelf round their bodies, either fqueezed them 
to death, or fwallowed them alive. As its hard and 
thick feales were proof againft their darts and arrows, 
they were forced to have recourfe to the baliftae, which 
they made ufe of in fieges to throw great ftones, and 
to beat down the walls of befieged cities. With thefe 
they difeharged (bowers of huge ftones againft this 
new enemy, and had the good luck, with one of them, 
to break his back-bone ; which difabled him from 
twilling and winding his immenfe body, -and by that 
means gave the Romans an opportunity of approach- 
ing and difpatching him with their darts. But his 
dead body corrupted the air and the water of the ri- 
ver ; and fpread fo great an infeftion over the whole 
country, that the Romans were obliged to decamp. 
We are told that Regulus fent to Rome the Ikin of 
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this monfter, which was 120 feet long; and that it Carthage.^ 
was hung up in a temple, where it was preferved to 
the time of the Numantine war. 69 

Having paffed this river, he befieged Adis, or Adda, ^tWini- 
not far from Carthage, which the enemy attempted ai;g. 

B 

to relieve ; but as they lay encamped among hills and- 
rocks, where their elephants, in which the main ftrength 
of their army confifted, could be of no ufe, Regulus 
attacked them in their camp, killed 17,000 of them, 
and took 5000 prifoners, and 18 elephants. Upon 
the fame of this viftory, deputations came from all 
quarters, infomuch that the conqueror in a few days 
became mailer of 80 towns ; among which were the 70 
city and port of Utica. This increafed the alarm at And redu- 
Carthage; which was reduced to defpair, when umoft5 

gulus laid fiege to Tunis, a great city about nine miles ddpain. 
from the capital. The place was taken in fight of the 
Carthaginians, who, from their walls, beheld all the 
operations of the fiege, without making the leaft at- 
tempt to relieve it. And to complete their misfor- 
tunes, the Numidians, their neighbours, and impla- 
cable enemies, entered their territories, committing 
every where the moll dreadful devaftations, which foon 
occafioned a great fcarcity of provilions in the city. 
The public magazines were foon exhaufted : and, as 
the city was full of felfilh merchants, who took ad- 
vantage of the public diftrefs, to fell provifions at an 
exorbitant price, a famine enfued, with all the evils 
which attend it. 71 

In this extremity Regulus advaneed to the vei7 ^ £f
rol!0‘ 

gates of Carthage ; and having encamped under the lp
a
e^c° XCm 

walls, fent deputies to treat of a peace with the fe-je&ed. 
nate. The deputies were received with inexprefiible 
joy ; but the conditions they propofed were fuch that 
the fenate couftl not hear them without the greateft 
indignation, They were, 1. That the Carthaginians- 
fliould relinquilh all claims to Sardinia, Corfica, and' 
Sicily. 2. That they Ihould reftore to the Romans 
all the prifoners they had taken from them fince the 
beginning of the war. 3. That if they cared to re- 
deem any of their own prifoners, they Ihould pay fo 
much a-head for them as Rome Ihould judge reafon- 
able. 4. That they Ihould for ever pay the Romans 
an annual tribute. 5. That for the future they Ihould 
fit out but one man of war for their own ufe, and 50 
triremes to ferve in the Roman fleet, at the expence 
of Carthage, when required by any of the future con- 
fuls. Thefe extravagant demands provoked the fe-- 
nators, who loudly and unanimoufly rejefted them ; 
the Roman deputies, however, told them that Regu- 
lus would not alter a Angle letter of the propofals, 
and that they mull either conquer the Romans or 
obey them. 72 

In this extreme diftrefs, fome mercenaries arrived'Xanthippus 
from Greece, among whom was a Lacedemonian, by appointed 
name Xanthippus, a man of great valour and experi- 
ence in war. This man, having informed himfelf of ^artjiaKin£. 
the circumftances of the late battle, declared publicly, an army., 
that their overthrow was more owing to their own 
mifeonduft than to the fuperiority of the enemy. This 
difeourfe being fpread abroad, came at laft to the 
knowledge of the fenate ; and by them, and even by 
the defire of the Carthaginian generals themfelves, 
Xanthippus was appointed commander in chief of their- 
forces. His firft. care was to difcipline his troops in a. 
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proper manner 
camp, widen and clofe their ranks, and rally after the 
Lacedemonian manner under their proper colours. 
He then took the field with ] 2,000 foot, 4000 horfe, 
and 100 elephants. The Romans were furprifed at 
the fudden alteration they obferved in the enemy’s 
conduft ; but Regains, elated with his laft fuccefs, 
came and encamped at a fmall dillance from the Car- 
thaginian army in a vail plain, where their elephants 
and horfe had room to ad. The two armies were 
parted by a river, which Regulus boldly palled, by 
which means he left no room for a retreat in cafe of 
any misfortune. The engagement began with great 
fury ; but ended in the total defeat of the Romans, 
who, except 2000 that efcaped to Clupea, were all 
killed or taken prifoners, and among the latter was 
Regains himfelf. The lofs of the Carthaginians fcarce 
exceeded Boo men, 

The Carthaginians remained on the field of battle 
till they had llripped the (lain ; and then entered their 
metropolis, which was almoft the only place left them, 
in great triumph. They treated all their prifoners 
with great humanity, except Regulus; but as for him, 
he had fo infulted them in his profperity, that they 
could not forbear (hewing the highelt marks of their 
refentment. According to Zonaras and others, he 
was thrown into a dungeon, where he had only fufte- 
nance allowed him barely fufficient to keep him alive. 
Nav, his cruel mafters, to heighten his other torments, 
ordered an huge elephant (at the fight of which ani- 
mal, it feems, he was greatly terrified) to be conftantly 
placed near him ; which prevented him from enjoying 
any tranquillity or repofe. 

The eleventh year of this war, the Carthaginians, e- 
lated with their victory over Regains, began to talk in 
a very high ftrain, threatening Italy itfelf with an in- 
vafion. To prevent this, the Romans took care to 
garrifon all their maritime towns, and fitted out a new 
fleet. In the mean time, the Carthaginians befieged 
Clupea and Utica in vain, being obliged to abandon 
their enterprize, upon hearing that the Romans were 
equipping a fleet of 350 fail. The Carthaginians ha- 
ving with incredible expedition refitted their old vef- 
fels, and built a good number of new ones, met the 
Roman fleet off Cape Hermea. An engagement en- 
fued, in which the Carthaginians were utterly defeated; 
104 of their (hips being funk, 30 taken, and 15,000 
of their foldiers and rowers killed in the aftion. The 
Romans purfued their courfe to Clupea, where they 
were no fooner landed, than they found themfelves at- 
tacked by the Carthaginian army, under the two 
Hanno’s, father and fon. Tut, as the brave Xanthip- 
pus no longer commanded their army, notwithflanding 
the Lacedemonian difeipline he had introduced among 
them, they were routed at the very firft onfet, with 
the lofs of 9000 men, and among them many of their 
chief lords. 

Notwithftanding all their victories, however, the 
Romans found themfelves now' obliged, for want of 
provifions, to evacuate both Clupea and Utica, and 
abandon Africa altogether. Being defirous of figna- 
lizing the end of their confulate by fome important 
conqueft on Sicily, the confuls fleered for that ifland, 
contrary to the advice of their pilots, who reprefented 
t heir danger, on account of the feafon being fo far ad- 
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i- vanced. Their obftinacy proved the deftrudtion of Carthage, 

the whole fleet ; for a violent florm arifing, out of —    

370 veffels, only 80 efcaped fhipvvreck, the reft being ■x'hti7flett 
fwallowed up by the fea, or dafiied againft the rocks, totally de- 
This was by far the greateft lofs that Rome had ever ftr^yed by 
fuflained; for befldcs the fhips that were call awaya 

with their crews, a numerous army was deftroyed, 
with all the riches of Africa, which had been by Re- 
gulus amafled and depofited in Clupea, and were now 
from thence tranfporting to Rome. The whole coaft 
from Pachinum to Camerina wTas covered with dead 
bodies and wrecks of ihips ; fo that hiflory can fcarce 
afford an example of fuch a dreadful difarter. 

The twelfth year, the Carthaginians hearing of this 
misfortune of the Romans, renewed the w ar in Sicily 
wnth frefh fury, hoping the whole ifland, which was 
now left defencelefs, would fall into their hands. Car- 
thalo, a Carthaginian commander, befieged and took 
Agngentum. The town he laid in allies and demo- Agrigen- 
lilhed the walls, obliging the inhabitants to fly to 0- tu “*a^en 

lympium. Upon the news of this fnccefs, Afdrubal 
wras fent to Sicily with a large reinforcement of troops, the Oartha 
and 150 elephants. They likewife fitted out a fqua-ginian*. 
dron, with which they retook the ifland of Cofyra, 
and marched a ftrong body of forces into Mauritania 
and Numidia, to punilh the people of thofe countries 
for (hewing a difpofition to join the Romans. In Si- 
cily the Romans poffeffed themfelves of Cephalodium 
and Panormus, but were obliged by Carthalo to raife 
the liege of Drepanum with great lofs. 

The 13th year, the Romans fent out a fleet of 260 The Ro- 
galleys, which appeared off Lilybseum in Sicily ; but mans fit ou 
finding this place too ftrong, they fleered from thence anew ^ect 

to the eaftern coaft of Africa, where they made feve- 
ral defeents, furprifed fome cities, and plundered feve- 
ral towns and villages. They arrived fafe at Panormus, 
and in a few' days fet fail for Italy, having a fair wind g0 
till they came off Cape Palinurus, where fo violent a which Is 
ftorm overtook them, that 160 of their galleys and a again de- 
great number of their tranfports were loft; upon w'hich hroyed. 
the Roman fenate made a decree, that, for the future, 
no more than 50 veffels Ihoukl be equipped ; and that 
thefe ftiould be employed only in guarding the coaft. 
of Italy, and tranfporting the troops into Sicily. 

The 14th year, the Romans made themfelves ma- 
fters of Himera and Lipara in Sicily ; and the Car- 
thaginians conceiving new hopes of conquering that 
ifland, began to make frelh levies in Gaul and Spain, 
and to equip a new fleet. But their treafures being 
exhaufted, they applied to Ptolemy king of Egypt, 
intreating him to lend them 2000 talents : but he be- 
ing rtfolved to Hand neuter, refufed to comply with 
their requeft ; telling them, that he could not with- 
out breach of fidelity afiift one friend againft another. 
However, the republic of Carthage making an effort, 
equipped a fleet of 200 fail, and raifed an army of 
30,000 men, horfe and foot, and 140 elephants, ap- 
pointing Afdrubal commander in chief both of the gr 
fleet and army. The Romans then finding the great They fit 
advantages of a fleet, refolved to equip one notwith- out 

handing all former difafters ; and while the veffeL 
were building, twm confuls were chofen, men of va- 
lour and experience, to fuperfede the adding ones in 
Sicily. Metellus, however, one of the former con- 
fuls, being continued with the title of proconful, found 

mean* 

, ther. 

m
tB

m
 



fU 
Dafthagini- 
ins utterly 
icfeatetl. 

?3 
Lilybsum 
befieg^d by 
the Ro- 
mans. 
* See Lily- 
faum. 

u 
They are 
defeated at 
fca by the 
Carthagi- 
1U411:. 

85 
A Roman 
fleet utterly 
cleltroycd 
by a i'torm. 

86 
Han>ilcar 
Bircas (ent 
into Sicily. 

87 
Peace with 
the Ro- 
mans. 

CAR ( 1 
means to draw Afdrubal into a battle on difadvan- 
tageous terms near Panormns, and then fallying out 
upon him, pave him a moft terrible overthrow. 
Twenty thoufand of the enemy were killed, and 
many elephants. An hundred and lour elephants 
were taken with their leaders, and fent to Ivome, 
where they w'ere hunted and put to death in the 
circus 

The 15th year, the Romans befieged Lilybieum ; 
and the liege continued during the reft of the hrft 
Punic war, and was the only thing remarkable that 
happened during that time*. The Carthaginians, 
on the firll news of its being beiieged, fent Regulus 
with fome deputies to Rome to treat of a peace : but 
inftead of forwarding the negociation, he hindered it ; 
and notwithstanding he knew the torments prepared 
for him at Carthage, could not be prevailed upon to 
ftay at Rome, but returning to bis enemies country, 
was put to a moit cruel death. During this liege, 
the Roman beet under Claudius Pulcher was utterly de- 
feated by Adher bal the Carthaginian admiral. Ninety 
of the Roman gallevs were loll in the adlion, 8000 of 
their men either killed or drowned, and 20,000 taken 
and fent prifoners to Carthage ; and the Carthaginians 
gained this lignal victory without the lois or a lingie 
Ship, or even a lingie man. Another Roman fleet met 
with a Itill feverer fate. It conlilted of 120 galleys. 
800 tranfports, and was laden with all forts of military 
{lores and provilions. Every one of thefe velfels were 
loft by a ftorm, with all they contained, not a lingie 
plank being faved that could be tiled again ; fo that 
the Romans found themfelves once more deprived of 
their whole naval force. 

In the mean time, the Carthaginian foldiery having 
(hown a difpofition to mutiny, the fenate lent over 
Hamilcar Barcas, father of the famous Hannibal, to 
Sicily. He received a charte blanche from the fenate 
to a£l as he thought proper ; and hy his excellent 
condutt and reColution, lhowred himfelf the greateil 
general of his age. He defended Eryx, w hich he had 
taken by furpnfe, with fuch ^rigour, that the Romans 
would never have been able to make themfelves mailers 
of it, had they not fitted out a new fleet at the ex- 
pence of private citizens, which, having utterly defeat- 
ed that of the Carthaginians, Hamilcar, notwithftand- 
ing all his valour, was obliged to yield up the place 
which he had fo long and fo bravely defended. The 
following articles of a peace were immediately drawn 
up between the two commanders. 1. The Carthagi- 
nians lhall evacuate all the places which they have in 
Sicily, and entirely quit that ifland. 2. I hey lhall, 
fn 20 years, pay the R.omans, at equal payments every 
year, 2200 talents of lilver, that is, L. 437j25° Ster- 
ling. 3. They lhall reftore the Roman captives and 
deferters without ranfom, and redeem their own pri- 
loners with money. 4 Ehey lhall not make war up- 
on Hiero king of Syracufe, or his allies. Thele ar- 
ticles being agreed to, Hamilcar furrendered Eryx u- 
pon condition that all his foldiers fhould march out wnth 
him upon his paying for each of them 18 Roman denarii. 
Hollages were given on both lides, and deputies were 
fent to Rome to procure a ratification of the treaty 
by the fenate. After the fenators had thoroughly 
informed themfelves of the bate of affairs, two more 
articles were added, viz. 1. That 1000 talents Ihould 

99 } CAR 
be paid immediately, and the 2200 in the fpace of 10 Carthage, 
years at equal payments. 2. That the Carthaginians v 

Ihould quit all the little iflands about Italy and Sicily, 
and never more come near them with fhips of war, or 
raife mercenaries in thofe places. Neceffity obliged 
Hamilcar to confent to thefe terms; but he returned 
to Carthage with an hatred to the Romans, which he 
did not even luffer to die with him, but tranfmittcd 
to his fon the great Hannibal. _ SjJ 

The Carthaginians were no fooner got out of this 
bloody and expenfive war, than they found themfelves ^ 
engaged in another winch was like to have proved fa-merreni- 
tal to them. It is called by ancient hiflorians the Li- ms. 
by an -ivar, or the nvar with the mercenaries. The prin- 
cipal occafion of it was, that when Hamilcar returned 
to Carthage, he found the republic fo much impover- 
iibed, that, far from being able to give thefe troops 
the largeffes and rewards promifed them, it could not 
pay them their arrears. He had committed the care 
of tranfporting them to one Gifco, who, being an oi- 
ficer of great penetration, as though he had forefeen 
what would happen, did not blip them off all at once, 
but in fmall and feparate parties, that thofe who came 
full might be paid off and fent home before the arrival 
of the reft. The Carthaginians at home, however, did 
not a£l with the fame prudence. As the Hate was al- 
moft entirely exhaufted by the laft war, and the im- 
menfe fum of money, in confequence of the peace, paid 
to the Romans, they judged it would be a laudable ac- 
tion to fave fomething to the public. They did not 
therefore pay off the mercenaries in proportion as they 
arrived, thinking it more proper to wait till they 
all came together, with a view of obtaining fome 
remiffion of their arrears. But being foon made fen- 
lible of their wrong condmft. on this occafion, by 
the frequent diforders thefe barbarians committed in 
the city, they with fome difficulty prevailed upon 
the officers to take up their quarters at Sicca, and 
canton their troops in that neighbourhood. To in- 
duce them to this, however, they gave them a fum 
of money for their prefent fubfiftence, and promifed 
to comply with their pretenfions when the remainder 
of their troops arrived from Sicily. Here, being whol- 
ly immerfed in idlenefs, to which they had long been 
ftrangers, a neglect of difeipline enfued, and ol courfs 
a petulant and licentious fpirit immediately took place. 
They were now determined not to acquiefce in recei- 
ving their bare pay, but to infill upon the rewards Ha- 
milcar had promifed them, and even to compel the 
Hate of Carthage to comply with their demands by ^ 
force of arms. The fenate being informed of the jmpriJ(jent 
mutinous difpofrtion of the foldiery, difpatched Han-conduift g? 
no, one of the fuffetes, to pacify them. Upon his Hanno. 
arrival at Sicca, he expatiated largely upon the po- 
verty of the Hate, and the heavy taxes with which 
the citizens of Carthrge were loaded ; and therefore, 
inllead of anfwering their high expectations, he de- 
fired them to be fatisfied with receiving part of their 
pay, and remit the remainder to ferve the preffing 
exigencies of the republic. The mercenaries being 
highly provoked, that neither Hamilcar, nor any 
other of the principal officers who comr* nded them 
in Sicily, and were the bell judges of their merit, 
made their appearance on this cccafion, but onlv 
Hanno, a perfon utterly unknown, and above all 

other# 
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Cartnage. others utterly difagreeable to them, immediately had 

—* ' recourfe to arms. Affembling therefore in a body 
to the number of 20,000, they advanced to Tunis, 
and immediately encamped before that city. 

The Carthaginians being greatly alarmed at the 
approach of fo formidable a body to Tunis, made 
large conceftions to the mercenaries, in order to bring 
them back to their duty : but, far from being foften- 
ed, they grew more infolent upon thefe concellions, 
taking them for the effe6ts of fear ; and therefore 
were altogether averfe to thoughts of accommoda- 
tion. The Carthaginians, making a virtue of ne- 
ceflity, fhowed a difpofition to fatisfy them in all 
points, and agreed to refer themfelves to the opinion 
of fome general in Sicily, which they had all along 
defired ; leaving the choice of fuch commander entire- 
ly to them. Gifco was accordingly pitched upon to 
mediate this affair, the mercenaries believing Hamilcar 
to have been a principal caufe of the ill treatment they 
met with, fince he never appeared among them, and, 
according to the general opinion, had voluntarily re- 
figned his commiflion. Gifco foon arrived at Tunis 
with money to pay the troops ; and after conferring 
with the officers of the feveral nations apart, he ha- 
rangued them in fuch a manner, that a treaty was 
upon the point of being concluded, when Spendius and 
Mathos, two of the principal mutineers, occafioned a 
tumult in every part of the camp. Spendius was by 
nation a Campanian, who had been a flave at Rome* 
and had fled to the Carthaginians. The apprehen- 
fions he was under of being delivered to his old mafter, 
by whom he was fure to be hanged or crucified, 
prompted him to break off the accommodation. Ma* 
thos was an African, and free born ; but as he had 
been adtive in raifing the rebellion, and was well ac- 
quainted with the implacable difpofition of the Car- 
thaginians, he knew that a peace muff infallibly prove 
his ruin. He therefore joined with Spendius, and in- 
finuated to the Africans the danger of concluding a 
treaty at that jundfure, but which could not leave them 
fingly expofed to the rage of the Carthaginians. This 
fo incenfed the Africans, who were much more nu- 
merous than the troops of any other nation, that they 
immediately affembled in a tumultuous manner. The 
foreigners foon joined them, being infpired by Spen- 
dius w'ith an equal degree of fury. Nothing was now 
to be heard but the moft horrid oaths and impre- 
cations againft Gifco and the Carthaginians. Who- 
ever offered to make any remonftrance, or lend an ear 
to temperate counfels, was ftoned to death by the en- 
raged multitude. Nay, many perfons loft their lives 
barely for attempting to fpeak, before it could be 
known whether they were in the inteieft of Spendius 
or the Carthaginians. 

In the midft of thefe commotions, Gifco behaved 
with great firmnefs and intrepidity. He left no me- 
thods untried to foften the officers and calm the 
minds of the foldiery ; but the torrent of fedition was 
now fo ftrong, that there was no poffibility of keeping 
it within bounds. They therefore feized upon the 
military cheft, dividing the money among themfelves 
in part of tbeir arrears, put the perfon of Gifco un- 
der an arreil, and treated him as well as his attend- 
ants with the utmoft indignity. Mathos and Spen- 
dius, to deftroy the remoteft hopes of an accommo- 
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dation wuth Carthage, applauded the courage and re- Carthags, 
folution of their men, loaded the unhappy Gifco and J 
his followers with irons, and formally declared war 
againft the Carthaginians. All the cities of AfricaDar^’^‘ 
to whom they had fent deputies to exhort them to dare war. 
recover their liberty, foon came over to them, ex- 
cept Utica and Hippo Diarhytus. By this means 
their army being greatly increafed, they divided it 
into two parts, with one of which they moved to- 
wards Utica, whilft the other marched to Hippo, in 
order to befiege both places. The Carthaginians, in 
the mean time, found themfelves ready to link under 
the preffure of their misfortunes. After they had 
been haraffed 24 years by a moft cruel and deftrue- 
tive foreign war, they entertained fome hopes of en- 
joying repofe. The citizens of Carthage drew' their 
particular fubfiftence from the rents or revenues of 
their lands, and the public expences from the tribute 
paid from Africa; all which they were not only de- 
prived of at once, but, w hat was worfe, had it diredtly 
turned againft therm They were deftitute of arms 
and forces either by fea or land; had made no pre- 
parations for the fuftaining of a fiege, or the equip- 
ping of a fleet. They fuftered all the calamities in- 
cident to the moft ruinous civil wrar ; and, to com- 
plete their mifery, had not the leaft profpeft of re- 
ceiving affillance from any foreign friend or ally. 
Notwithftanding their deplorable fituation, however, 
they did not defpond, but purfued all the meafures 
neceffary to put themfelves into a pofture of defence. 
Hanno was appointed commander in chief of all their 
forces ; and the moft ftrenuous efforts wTere made, not 
only to repel all the attempts of the mutineers, but e- 
ven to reduce them by force of arms. 

In the mean time Mathos and Spendius laid fiege 
to Utica and Hippacra at once; but as they were 
carried on by detachments drawn from the army for 
that purpofe, they remained w'ith the main body of 
their forces at Tunis^and thereby cut off all commu- 
nication betwixt Carthage and the continent of Afri- 
ca. By this means th* capital w^as kept in a kind of 
blockade. The Africans likewife haraffed them by 
perpetual alarms, advancing to the very walls of Car- 
thage by day as well as by night, and treating with 
the utmoft cruelty every Carthaginian that fell into 
their hands. ^ 

Hanno wTas difpatched to the relief of Utica with a They are 
good body of forces, 100 elephants, and a large defeated by 
train of battering engines. Having taken a view 0fHanno. 
the enemy, he immediately attacked their intrench- 
ments, and, after an obftinate difpute, forced them. 
The mercenaries loft a vaft number of men; and con- 
fequently the advantages gained by Hanno were fo 
great, that they might have proved decifive, had he 9j 
made a proper ufe of them: But becoming fecure af- He is in hisl 
ter his vitlory, and his troops being every w-here offturn defeat-; 

their duty, the mercenaries, having rallied their for-ed* 
ces, fell upon him, cut off many of his men, forced the 
reft to fly into the town, retook and plundered the 
camp, and feized all the provifions, military ftores, See. 
brought to the relief of the befieged. Nor wras this 
the only inftance of Hanno’s military incapacity. 
Notwithftanding he lay encamped in the moft advanta- 
geous manner near a town called Gorza, at wrhich 
place he twice overthrew the enemy, and had it in his 
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power to have totally ruined them, he yet negledted to 
improve thofe advantages, and even fuffered the mer* 
cenaries to poffefs themfelves of the ifthmus which 
joined the peninfula on which Carthage Hood, to the 
continent of Africa. 

Thefe repeated mi (lakes induced the Carthaginians 
once more to place Hamilcar Barcas at the head of 
their forces. He marched againft the enemy with 
10,000 men, horfe and foot; being all the troops the 
Carthaginians could then aflemble for their defence ; a 
full proof of the low (late to which they were at that 
time reduced. As Mathos, after he had pofleffed 
himfelf of the ifthmus, had polled proper detachments 
in two palTes on two hills facing the continent, and 
guarded the bridge over the Bagrada, which through 
Hanno’s negleCl he had taken, Hamilcar faw little 
probability of engaging him upon equal terms, or in- 
deed of coming at him. Obferving, however, that 
en the blowing of certain winds the mouth of the ri- 
ver was choaked up with fand, fo as to become paf- 
fable, though with no fmall difficulty, as long as theie 
winds continued ; he halted for feme time at the 
river’s mouth, without communicating his defign to 
any perfon. As foon as the wind favoured his intend- 
ed projedl, he paffed the river privately by night, and 
immediately after his pafiage he drew up the troops 
in order of battle, and advancing into the plain where 
his elephants were capable of afting, moved towards 
Mathos, who was polled at the village near the 
bridge. This daring action greatly furprifed and in- 
timidated the Africans. However, Spendius recei- 
ving intelligence of the enemy’s motions, drew a bo- 
dy of 10,000 men out of Mathos’s camp, with which 
he attended Hamilcar on one fide, and ordered 15,000 
from Utica to cbferve him on the other, thinking by 
this means to furround the Carthaginians, and cut 
them all off at one ftroke. By feigning a retreat, 
Hamilcar found means to engage them at a difadvan- 
tage; and gave them a total overthrow, with the lofs 
of 6000 killed and 2000 taken prifoners. The reft 
fled, fome to the town at the bridge, and others to 
the camp at Utica. He did not give them time to 
recover from their defeat, but purfued them to the 
town near the bridge before mentioned ; which he 
entered without oppofititm, the mercenaries flying in 
great confuiion to Tunis ; and upon this many towns 
fubmitted of their own accord to the Carthaginians, 
whilft others were reduced by force. 

Notwithftanding thefe difallers, Mathos pufhed on 
the liege of Hippo with great vigour, and appointed 
Spendius and A utaritus, commanders of the Gauls, with 
a ftrong body, to obferve the motions of Hamilcar. 
Thefe two commanders, therefore, at the head of a 
choice detachment of 6000 men drawn out of the 
camp at Tunis, and 2000 Gallic horfe, attended the 
Carthaginian general, approaching him as near as 
they could with fafety, and keeping clofe to the Ikirts 
of the mountains. At lall Spendius, having received 
a llrong reinforcement of Africans and Numidians, 
and polfelfing himfelf of all the heights furrounding 
the plain in which Hamilcar lay encamped, refolved 
not to let (lip fo favourable an opportunity of attack- 
ing him. Had a battle now enfued, Hamilcar and 
his army mull in all probability have been cut off; 
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but by the defertion of one Naravafus, a young Nu- Carthage, 
midian nobleman, with 2000 men, he found himfelf " ^ 
enabled to offer his enemies battle. The fight was 
obftinate and bloody ; but at lall the mercenaries were r;es again 
entirely overthrown, with the lofs of 10,000 men kill-defeated, 
ed and 4000 taken prifoners. All the prifoners that 
were willing to inlill in the Carthaginian fervice, Ha- 
milcar received among his troops, fupplying them with 
the arms of the foldiers who had fallen in the engage- 
ment. To the reft he gave full liberty to go where 
they pleafed ; upon condition that they fnould never 
for the future bear arms againft the Carthaginians; in- 
forming them at the fame time, however, that as 
many violators of this agreement as fell into his hands 
mull expeft to find no mercy. 96 

Mathos and his affociates, fearing that this affetffed They put 
lenity of Hamilcar might occafion a defeclion among 
the troops, thought that the bell expedient would be gini^ p-i. 
to put them upon fome a£lion fo execrable in its na- (oners, 
ture that no hopes of reconciliation might remain. By 
their advice, therefore, Gifco and all the Carthagi- 
nian prifoners were put to death ; and when Hamil- 
car fent to demand the remains of his countrymen, he 
received for anfwer, that whoever prefumed hereafter 
to come upon that errand, Ihould meet with Gifco’s 
fate : after which they came to a refolution to treat 
with the fame barbarity all fuch Carthaginians as 
Ihould fall into their hands. In return for this enor- 
mity, Hamilcar threw all the prifoners that fell into 
his hands to be devoured by wild beafts; being con-* 
vinced that compalfion ferved only to make his ene- 
mies more fierce and untraflable. 

The war was now carried on generally to the ad- 
vantage of the Carthaginians; neverthelefs, the male- 
contents Hill found themfelves in a capacity to take 
the field with an army of 50,000 men. They' watch- 
ed Hamilcar’s motions; but kept on the hills, care- 
fully avoiding to come down into the plains, on ac- 
count of the Numidian horfe and Carthaginian ele- 
phants. Hamilcar, being much fuperior in Ikill to 
any of their generals, at lall fhut them up in a poll 
fo fituated that it was impoffibleto get out of it. Here 
he kept them ftri£llyr befieged : and the mercenaries, 
not daring to venture a battle, began to fortify' their 
camp, and furround it with ditches and intrenchments. ^ 
They were foon preffed by famine fo forely, that they' They are 
were obliged to eat one another: but they were driven befieged iry 
defperate by the confcioufnefs of their guilt, and there- “ami^‘4r* 
fore did not deiire any terms of accommodation. At 
laft, being reduced to the utmoll extremity of miferyy 
they infilled that Spendius, Autaritus, and Zarxas, 
their leaders, Ihould in perfon have a conference with 
Hamdcar, and make propofals to him. Peace was 
accordingly' concluded upon the following terms, •yiz. 
That ten of the ringleaders of the malecontents fnould 
be left entirely to the mercy of the Carthaginians; and 
that the troops Ihould all be difarmed, every man re- 
tiring only in a fingle coat. The treaty was no fooner 
concluded, than Hamilcar, by virtue of the firll article, 
feized upon the negociators themfelves, and the army 
being informed that their chiefs were under arreil, had 
immediately recourfe to arms, as fufpefling they were 
betrayed ; but Hamilcar, drawing out his army' in or- 40,000 of 
der of battle, furrounded them, and either-cut them to them de- 
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number of wretches who periihed on this occaiion a- 
mounted to above 40,000. 

After the deftru&ion of this army, Hamilcar in- 
vefled Tunis, whither Mathos had retired with all 
his remaining forces. Hamilcar had another general, 
named Hannibal, joined in the command with him. 
Hannibal’s quarter was on the road leading to Car- 
thage, and Hamilcar’s on the oppofite fide. The 
army was no fooner encamped, than Hamilcar caufed 
Spendius, and the reft of the prifoners, to be led out 
in the view of the befteged, and crucified near the 
walls. Mathos, however, obferving that Hannibal did 
not keep fo good a guard as he ought to have done, 
made a fally, attacked his quarters, killed many of his 
men, took feveral prifoners, among whom was Hanni- 
bal himfelf, and plundered his camp. Taking the 

crucified by body of Spendius from the crofs, Mathos immediately 
Mathos. fubftituted Hannibal in its room ; and 30 Carthagi- 

nian prifoners of diftindlion were crucified around him. 
Upon this difafter, Hamilcar immediately decamped, 
and polled himfelf along the fea-coaft, near the mouth 
of the river Bagrada. 

The fenate, though greatly terrified by this unex- 
pe&ed blow, omitted no means neceflary for their 
prefervation. They fent 30 fenators, with Hanno 
at their head, to confult with Hamilcar about the 
proper meafures for putting an end to this unnatural 
war, conjuring, in the moft preffing manner, Hanno 
to be reconciled to Hamilcar, and to facrifice his pri- 
vate refentment to the public benefit. I his, with 
fome difficulty, was effe&ed: and the two generals 
came to a full refolution to ail in concert for the 
good of the public. The fenate, at the fame time, 
ordered all the youth capable of bearing arms to be 
prefied into the fervice: by which means a ftrong rein- 

100 forcement being fent to Hamilcar, he foon found him- 
Mathos en-felf in a condition to atft offenfively. He now defeat- 
tirely de- £(j enemy {n aH rencounters, drew Mathos into fre- 

quent ambufeades, and gave him one notable over- 
throw near Leptis. This reduced the rebels to the 
neceffity of hazarding a decifive battle, which proved 
fatal to them. The mercenaries fled almoft at the firft 
onfet ; moft of their army fell in the field of battle, 
and in the purfuit. Mathos, with a few, efcaped to a 
neighbouring towm, where he was taken alive, carried 
to Carthage, and executed ; and then, by the reduc- 
tion of the revolted cities, an end was put to this war, 
which, from the exceffes of cruelty committed in it, 
according to Polybius, went among the Greeks by the 
name of the inexpiable war. 

During the Lybian war, the Romans, upon fome 
abfurd pretences, wrefted the ifland of Sardinia from 
the Carthaginians t which the latter, not being able to 
refift, were obliged to fubmit to. Hamilcar finding 
his country not in a condition to enter into an imme- 
diate war with Rome, formed a fcheme to put it on u 

Kone™^1 ^evt^ t^at haughty republic. This was by making an entire conqueft of Spain, by which means the Car- 
thaginians might have troops capable of coping with 
the Romans, In,order to facilitate the execution of 
this fcheme, he infpired both his fon-in-law Afdrubal, 
and his fon Hannibal, with an implacable averfion to 
the Romans, as the great oppofers of his country’s 
grandeur. Having completed all the necdlary prepa- 
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The rations, Hamilcar, after having greatly enlarged thi 

Carthaginian dominions in Africa, entered Spain, 
where he commanded. nine years, during which time 
he fubdued many warlike nations, and amaffed an im- 
menfe quantity of treafure, which he diftributed partly 
amongft his ttoops, and partly amongft the great men 
at Carthage; by which means he fupportedhis interefts 
with thefe two powerful bodies. At laft, he was 
killed in a battle, and was fucceeded by his fon-in-law His death* 
Afdrubal. This general fully anfwered the expe&a- , 
tions of his countrymen ; greatly enlarged their do- 
minions in Spain; and built the city of New Carthage, 
now- Carthagena. He made fuch progrefs in his con- 
quefts, that the Romans began to grow' jealous. They 
did not, however, choofe at prefent to come to an open 
rupture, on account of the apprehenfions they were 
under of an invafion from the Gauls. They j udged 
it moft proper, therefore, to have recourfe to milder ro, 
methods ; and prevailed upon Afdrubal to conclude a AfdrubaPs 
new treaty with them. The articles of it were»^c

e‘1^ witv 

1. That the Carthaginians fhould not pafs the Iberus. 
2. That the Saguntines, a colony of Zacynthians, and 
a city fituated between the Iberus and that part of 
Spain fubjeft to the Carthaginians, as well as the other 
Greek colonies there, Ihouiftenjoy their ancient rights 
and privileges. 104 

Afdrubal, after having governed the Carthaginian He is muis* 
dominions in Spain for eight years, w^as treacheroufly dere(ii 

murdered by a Gaul whofe mailer he had put to death. 
Three years before this happened, he had written to 
Carthage, to defire that young Hannibal, then twenty- 
two years of age, might be fent to him. This requeft 
was.complied with, notwithftanding the oppoiition of 
Hanno : and from the firft arrival of the young man 
in the camp, he became the darling of the whole army. 
The great refemblance he bore to Hamilcar, rendered 
him extremely agreeable to the troops. Every talent 
and qualification he feemed to poflefs that can con- 
tribute towards forming a great man. After the 
death of Afdrubal, he was faluted general by the I0- 
army with the higheft demonftrations of joy. He im- Succeeded 

the firft by Hanni- 
bal, who 
makes vail 

mediately put himfelf in motion : and, in 
campaign, conquered the Olcades, a nation feated near 
the Iberus. The next year he fubdued the Vaccasi, c0nqueg3 
another nation in that neighbourhood. Soon after, in Spain, 
the Carpaetani, one of the moft powerful nations in 
Spain, declared again ft the Carthaginians. Their ar- 
my confifted of 100,000 men, with which they pro- 
poned to attack Hannibal on his return from the 
Vaccaei; but by a ftratagem they were utterly defeat- 
ed, and the whole nation obliged to fubmit. 

Nothing now7 remained to oppofe the progrefs of 
the Carthaginian arms but the city of Saguntum.. 
Hannibal, however, for fome time, did not think pro- 
per to come to a rupture with the Romans by attack- 
ing that place. At laft he found means to embroil 
fome of the neighbouring cantons, efpecially. the Tur- ^ 
detani, or, as Appian calls them, the Torboleta, with He attacks 
the Saguntines, and thus furnifhed himfelf with a pre Saguntum, 
tence to attack their city. Upon the commencement 
of the fiege, the Roman fenate difpatched two am- 
baffadors to Hannibal, with orders to proceed to Car- 
thage in cafe the general refufed to give them fatisfac- 
tion. They were fcarce landed, wffien Hannibal, who 
was carrying on the fiege of Saguntum wuth .great 

3 vigour*. 



CAR [ 2C3 ] CAR 

Carthage 

107 
And takes 
it. 

vigour, Tent them word that he had fomething elfe to 
do than to give audience to ambafladors. At laft, 
however, he admitted them ; and, in anfwer to their 
remonftranccs, told them, that the Saguntines had 
drawn their misfortunes upon themfelves, by commit- 
ting hoRilities againfl, the allies of Carthage ; and at 
the fame time defired the deputies, if they had any 
complaints to make of him, to carry them to the. fe- 
nate of Carthage. On their arrival in that capital, 
they demanded that Hannibal might be delivered up 
to the Romans to be pumfned according to his deferts; 
and this not being complied with, war was immedi- 
ately declared between tne two nations. 

The Saguntines are faid to have defended them- 
felves for eight months with incredible bravery. At 
laft, however, the city was taken, and tne inmibitaiits 
were treated with the utmoft cruelty. After this con- 
queft, Hannibal put his African troops into winter- 
quarters at New Carthage ; but in order to. gain their 
aftedlion, he permitted the Spaniards to retire to their 
refpeftive homes. 

The next campaign, having taken the neceffary 
meafures for fecunng Africa and Spain, he palled the 
Iberus, fubdued all the nations betwixt that river and 
the Pyrenees, appointed Hanno commander of all the 

He fets ontnew conquered diftricl, and immediately began his 
for Italy, march for Italy. Upon muftering his forces, after 

they had been weakened by lieges, defertion, morta- 
lity, and a detachment of 10,000 foot and 1000 horfe 
left with Hanno to fupport him in his new poll, he 
found them to amount to 50,000 foot and 9000 horfe, 
all veteran troops, and the bell in the world. As 
they had left their heavy baggage with Hanno, and 
were all light armed, Hannibal eafily crofted the Py- 
renees 1 palled by Rufcino, a frontier town of the 
Gauls; and arrived on the banks of the Rhone with- 
out oppofition. This river he puffed, notwithftand- 
ing of fome oppolition from the Gauls ; and was for 
fome time in doubt whether he fnould advance to en- 
gage the Romans, who, under Scipio, were bending 
their march that way, or continue his march for Italy. 
But to the latter he was foon determined by the ar- 
rival of Magilus prince of the Boii, who brought rich 
prefents with him, and offered to conduct the Cartha- 
ginian army over the Alps. Nothing could have hap- 
pened more favourable to Hannibal’s aflairs than the 
arrival of this prince, fince there was no room to doubt 
the fmcerity of his intentions. For the B011 bore an 
implacable enmity to the Romans, and had even come 
to an open rupture with them upon the lirft news tnat 
Italy was threatened with an invafton from the Car- 
thaginians. 

It is not known with certainty where Hannibal 
began to afcend the Alps. As foon as he began his 
march, the petty kings of the country affembled their 
forces in great numbers ; and taking poffeffion of the 
eminences" over which the Carthaginians mull neceffa- 
rily pafs, they continued haraffmg them, and were no 
fooner driven from one eminence than they feized on 
another, difputing every foot of land with the enemy, 
and deftroying great numbers of them by the advan- 
tage they had of the ground. Hannibal, however, 
having found means to poffefs himfelf of an advanta- 
geous poll, defeated and difperfed the enemy ; and 
toon after took their capital city, where he found the 

top 
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prifoners, horfes, &e. that had before fallen into the Carthage.. 
hands of the enemy, and likewife corn fufficient to Y 

ferve the army for three days. At laft, after a mod 
fatiguing march of nine days, he arrived at the top of 
the mountains. Here he encamped, and halted two 
days, to give his wearied troops fome repofe, and to 
wait for the ftragglers. As the fnow was lately fallen 
in great plenty, and covered the ground, this fight ter- 
rified the Africans and Spaniards, who were much af- 
fetfted with the cold. In order therefore to encourage 
them, the Carthaginian general led them to the top of 
the higheft rock on the fide of Italy, and thence gave 
them a view of the large and fruitful plains of Infu- 
bria, acquainting them that the Gauls, whofe country 
they faw, were ready to join them, tie alfo pointed 
out to them the place whereabout Rome ftood, telling 
them, that by climbing the Alps, they had fcaled the 
wails of that rich metropolis ; and having thus anima- 
ted his troops, he decamped, and began to defcend the 
mountains. The difficulties they met with in their 
defcent were much greater than thoferthat had occur- 
red while they afcended. They had indeed no enemy 
to contend with, except fome fcattered parties that came 
to fteal rather than to fight; but the deep fnows, the 
mountains of ice, craggy rocks, and frightful preci- 
pices, proved more terrible than any enemy. After they 
had for fome days marched through narrow, fteep, and 
flippery ways, they came at laft to a place which nei- 
ther elephants, horfes, nor men, could pafs. The way 
which lay between two precipices was exceeding nar- 
row ; and the declivity, which was very fteep, had be- 
come more dangerous by the falling away of the 
earth. Here the guides Hopped ; and the whole ar- 
my being terrified, Hannibal propofed at firft to march 
round about, and attempt fome other way : but all 
places round him being covered with fnow, he found 
himfelf reduced to the neceffity of cutting a way into 
the rock itfelf, through which his men, horfes, and 
elephants, might defcend. This work was accom- 
pliffied with incredible labour; and then Hannibal, 
having fpent nine days in afcending, and fix in de- 
fcending, the Alps, gained at length Infubria; and, 
notwitbilanding all the difafters he had met with by 
the way, entered the country with all the boldnefs of 
a conqueror. • 

Hannibal, on bis entry into Infubria, reviewed his 
army, when he found that of the 50,000 foot with 
whom he fet out from New Carthage five months and 
15 days before, he had now but 20,000, and that his 
9000 horfe were reduced to 6000. His firft care, 
after he entered Italy, was to refrefh his troops; who 
after fo long a marfih, and fuch inexpreffible hard- 
Ihips, looked like as many fkeletons raifed from the 
dead, or favages born in a defert. He did not, how- 
ever, fuffer them to languiffi long in idlenefs ; but, It0 
joining the Infubrians, who were at war with theTaurinuiA 
Taurinians, laid liege to Taui'inum, the only city in ’aken. 
the country, and in three days time became mafter of 
it, putting all who refilled to the fword. This ftruck 
the neighbouring barbarians with fuch terror, that of 
their own accord they fubmitted to the conqueror, and 
fupplied his army with all forts of'provifions. 

Scipio, the Roman general, in the mean time, who 
had gone in quell of Hannibal on the banks of the 
Rhone, was furprifed to find his antagonift had crof- 
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fed the Alps and entered Italy. He therefore return- 
ed with the utmoft expedition. An engagement en- 
fued near the river Ticinus, in which the Romans 
were defeated. The immediate confequence was, that 
Scipio repaffed that river, and Hannibal continued his 

■ march to the banks of the Po. Here he ftaid two 
days, before he could crofs that river over a bridge of 
boats. He then fent Mago in purfuit of the enemy, 
who having rallied their fcattered forces, and repaired 
the Po, were encamped at Placentia. Afterwards 
having concluded a treaty with feveral of the Gallic 
cantons, he joined his brother with the reft of the 
army, and again offered battle to the Romans : but 
this they thought proper to decline ; and at laft the 
conful, being intimidated by the defertion ol a body 
of Gauls, abandoned his camp, paffed the Trebia, and 
polled himfelf on an eminence near that river. Here 
he drew lines round his camp, and waited the arrival 
of his colleague with the forces from Sicily. 

Hannibal being apprifed of the conful’s departure, 
fent out the Numidiau horfe to harafs him on his 
march ; himfelf moving with the main body to fup- 
port them in cafe of need. The Numidians arriving 
before the rear of the Roman army had quite paf- 
fed the Trebia, put to the fword or made prifoners 
all the ftragglers they found there. Soon after, Han- 
nibal coming up, encamped in fight of the Roman 
army, on the eppofite bank. Here having learned 

■ the character of the conful Sempronius lately arrived, 
he fbon brought him to an engagement, and entirely 
defeated him. Ten thoufand of the enemy retired 
to Placentia ; but the reft were either killed or taken 
prifoners. The Carthaginians purfued the flying Ro- 
mans as far as the Trebia, but did not think pro- 
per to repafs that river on account of the exceffive cold. 

Hannibal, after this a£fion upon the Trebia, or- 
dered the Numidians, Celtiberians, and Lufitanians, 
to make incurfions into the Roman territories, where 
they committed great devaftations. During his Hate 
of inaftion, he endeavoured to win the affections of 
the Gauls, and like wife of the allies of the Romans ; 
declaring to the Gallic and Italian prifoners, that he 
had no intention of making war upon them, being 
determined to reftore them to their liberty, and pro- 
te£t them againft the Romans : and to confirm them 
in their good opinion of him, he difmiffed them all 
without ranfom. 

Next year, having croffed the Apennines, and pe- 
netrated into Etrmia, Hannibal received intelligence 
that the new conful Flaminius lay encamped with 
the Roman army under the walls of Arretium. Ha- 
ving learned the true charafter of this general, that 
he was of an haughty, fierce, and raih difpofition, he 
doubted not of being foon able to bring him to a 
battle. To inflame the impetuous fpirit of Flami- 
nius, the Carthaginian general took the road to Rome, 
and, leaving the Roman army behind him, deftroyed 
all the country through which he paffed with fire and 
fword ; and as that part- of Italy abounded with all 
the elegancies as well as neceffaries of life, the Ro- 
mans and their allies fuffered an incredible lofs on 
this occafion. The rafti conful was inflamed with 
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viftory. Hannibal in the mean time kept on, ftifl Carthage.- 
advancing towards Rome, having Cortona on the 
left hand, and the lake Thrafymenus on the right ; 
and at laft, having drawn Flaminius into an ambu^ 
fcade, entirely defeated him. The general himfelf,’ 
with 15,000 of his men, fell on the field of battle. 
A great number were likewife taken pnfoners, and 
a body of 6000 men, who had fled to a town in Etru- 
ria, furrendered to Maherbal the next day. Hanni- 
bal loft only 1500 men on this occa'ion, molt of 
whom were Gauls ; though great numbers, both of 
his fcldiers and of the Romans, died of their woun 
Being foon after informed that the couiul ServiliuS had A Roman 
detached a body of 4000, or, according to Appian, detachment 
8000 horfe from Ariminum, to reinforce his colleague1 
in Etruria, Hannibal fent out Maherbal, "with all the ia;-sn, 
cavalry", and fome of the infantry, to attack him. 
The Roman detachment coniifted of choien men, and 
was commanded by Centenius a Patrician. Maher- 
bal had the good fortune to meet with him, and after 
a Ihort difpute entirelv defeated him. Two thouiand 
of the Romans were laid dead on the Ipct; the reft, 
retiring to a neighbouring eminence, were lurround- 
ed by Maherbal’s forces, and obliged next day to fur- 
render at diferetion ; and this diiafter, happening 
within a few days after the defeat at the lake Thrafy- 
menus, almoft gave the finiihing ftroke to the Roman 
affairs. 

The Carthaginian army was now fo much troubled 
with a fcorbutic diforder, owing to the unwholtiome 
encampments they had been obliged to make, and. 
the moraffes they had palled through, that Hannibal 
found it abfolutely neeefiary to repoie them tor fome 
time in the territory of Adria, a moft pleafant and 
fertile country. In his various engagements, with the 
Romans, he had taken a great number of their arms, 
with which he now armed his men after the Roman 
manner. Being now likewife mailer of that part of 
the country bordering on the lea, he found means to 
fend an exprefs to Carthage with the news of the g. crlo- 

received 

the utmoft rage on feeing tire ravages committed by 
the Carthaginians ; and therefore immediately ap- 
proached them with great temerity, as if certain of 

rious progrefs of his arms. The citizens 
this news with the moft joyful acclamations, at the 
fame time coming to. a refolution to reinforce their ar-. 
mies both in Italy and Spain with a proper number of 
troops. try 

The Romans being now in the utmoft conftema- FaMus Ma- 
tion, named a dictator, as was their cuitom in times 
of great danger. The perfon they chofe to this of- t j 
fice was Fabius Maximus, furnamed Verntccfus; a 
man as cool and cautious as Sempronius and Flamiaius 
were warm and impetuous. He fet out with a deiiga 
not to engage Hannibal, but only to watch his motions, 
and cut off his provifions, which he knew was the moft 
proper way to deftroy him in a country io far from 
h s own. Accordingly he followed him through Um- 
bria and Picenum, into the territory of Adria, and 
then through the territories of the Marruciai and Fren- 
tani into Apulia. When the enemy marched, he fol- 
lowed them ; when they encamped, he did the fame ; 
but for the moft part on eminences, and at fome dii- 
tance from their camp, watching ail their motions, 
cutting off their ftragglers, and keeping them in a con- 
tinual alarm. This cautious method of proceeding 
greatly diftreffed the Carthaginians, but at the fame 
time- railed diiconteats in-his own army. But. neither 

thxie 
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tHefe difeontents, nor the ravages committed by Han- him. 
nibal, could prevail upon Fabius to alter his meafures. 
The former, therefore, entered Campania, one of the 
fineft countries of Italy. The ravages he committed 
there, raifed fuch complaints in the Roman aimy, that 
the dictator, for fear of irritating his foldiers, was 
obliged to pretend a defire of coming to an engage- 
ment. Accordingly he followed Hannibal with more 
expedition than ufual; but at the fame time avoided, 
under various pretences, an engagement with more 
care than the enemy fought it. Hannibal finding he 
could not by any means bring the dictator to a battle, 
refolved to quit Campania, which he found abound- 
ing more with fruit and wine than corn, and to re- 
turn to Samnium through the pad's called Eribanus. 
Fabius concluding from his march that this was his 
defign, got there before him, and encamped on Mount 
Callicula, which commanded the pafs, after having 
placed feveral bodies in all the avenues leading to 
it. 

Hannibal was for fome time at a lofs what to do ; 
but at laid contrived the following ftratagem, which 
Fabius could not forefee nor guard againit. Being 
encamped at the foot of Mount Callicula, he ordered 
Afdrubal to pick out of the cattle taken in the coun- 
trv, 20CO of the idrongefl and nimbleil oxen, to tie 
faggots to their horns, and to have them and the 
herdimen ready without the camp. After flipper, 
when all was quiet, the cattle were brought in good 
order to the hill, w here Fabius had placed fome Ro- 
man parties in ambuih to flop up the pais. Upon a 
fignal given, the faggots on the horns of the oxen 
were fet on hre; and the herdfmen, fupported by 
fome battalions armed with fmall javelins, drove them 
on quietlv. The Romans feeing the light of the 
fires, imagined that the Carthaginians were marching 
bv torch-light. However, Fabius kept clofe in his 
camp, depending on the troops he had placed in am- 
bufeade; but when the oxen, feeling the fire on their 
heads, began to run up and down the hills, the Ro- 
mans in ambuih thinking themfelves furrounded on all 
fides, and climbing the ways where they faw leaft 
light, returned to their camp leaving the pafs open to 
Hannibal. Fabius, though rallied by his fbldiers for 
being thus over-reached by the Carthaginian, itill con- 
tinued to purfue the fame plan, marched directly after 
Hannibal, and encamped on fome eminences near 
Lim. 

Boon after this, the dictator was recalled to Rome ; 
and as Hannibal, notwithftanding the terrible ravages 
he had committed, had all along fpared the lands of 
Fabius, the latter was fuipected of holding a fecret cor- 
refpondence with the enemy. In his abfence, Minu- 
cius, the general of the horfe, gained iome advantages, 
which greatly tended to increale the difeontent with 
the dictator, infomuch that before his return Min it- 
ems was put upon an equal footing with, himfelf. The 
general of the horle propofed that each fhauld com- 
mand his day ; but the dictator chofe rather to divide 
the army, hoping ty that means to lave at leaft a part 
of it. Hannibal foon found means to draw Minucius 
to an engagement, and, by his mafterly (kill in laying 
ambuibes, the Roman general was furrounded on eve- 
ry fide, and would have been cut off with all his troops, 
had not Fabius baftened .to his aftiftance, and relieved 

] CAR 
Then the two armies uniting, advanced in good Carthage; 

order to renew the fight: but Hannibal, not caring 1—-v— 
to venture a fecond adtion, founded a retreat, and re- 
tired to his camp ; and Minucius, being afhamed of 
his rafhnefs, refigned the command of the army to 
Fabius. j,g 

The year following, the Romans augmented their The Ro- 
army to 87,000 men, horfe and foot; and Hannibal m:'n\tter'* 
being reduced to the greateft ftraits for want of pro- J 
vilions, refolved to leave Samnium, and penetrate 
into the heart of Apuha. Accordingly he decamped 
in the night; and by leaving fires burning, and tents 
ftanding in his camp, made the Romans believe for 
fome time that his retreat was only feigned. When 
the truth was difeovered, vEmilius was againft pur- 
fuing him but Te-rentius, contrary to the opinion of 
all the officers in the army, except the proconful Ser- 
vilius, was obftinately bent on following the enemy ; 
and overtook them at CannEe, till this time an obfeure 
village in Apulia*. A battle enfued in this place, as * Ses Ca**, 
memorable as any mentioned in hiftory ; in which the 
Romans, though almoft double in number to the Car- 
thaginians, were put to flight with moft terrible {laugh- 
ter ; at leaft 45,000 of them being left dead on the 
field of battle, and 10,000 taken priioners in the aClion 
or purfuit. The night was fpent in Hannibal’s camp 
in teaiting and rejoicings, and next day in ftripping 
the dead bodies of the unhappy Romans; after which 
the victorious general invefted their two camps, where 
he found 4000 men. 

The immediate confequence of this victory, as Han- Confequen* 
nibai had forefeen, was a difpofition of that part of I- ces of thb 
taly called the Old province, Magna Grecia, Taren- vi&ory, 
turn, and part of the territory of Capua, to fubmit to 
him. The neighbouring provinces likewife difeovered 
an inclination to fliake oft’ the Roman yoke, but want- 
ed firlt to fee whether Hannibal was able to protect 
them. His firft match w'as into Samnium, being in- 
formed that the Hirpini and other neighbouring na- 
tions were difpofed to enter into an alliance with the 
Carthaginians. He advanced to Compfa, which opened 
its gates to him. In this place he left his heavy bag- 
gage, as well as the immenfe plunder he had ac- 
quired. After which he ordered- his brother Mago 
with a body of troops deftined for that purpofe to pof- 
fefs himielf of all the fortrefles in Campania, the moft 
delicious province of Italy. The humanity Hannibal • 
had all along fhown the Italian prifoners, as well as 
the fame of the complex victory he had lately obtain- 
edx wrought fo powerfully upon the Lucani, Brutii, 
and Apulians, that they expreffed an eager defire of 
being taken under his protection. Nay, even the 
Campanians themlelves, a nation more obliged to the 
Romans than any in Italy, except the Latins, difeo- 
vc-red an inclination to. abandon their natural friends. 
Of this the Carthaginian general receiving intelligence, Capua fuf> 
he.bent las march towards Capua, mot doubting, but min to 
that, by means of the popular faCtion there,-he ffiould Hannibal-, 
eaiily make himfclf mailer of it; which accordingly 
happened. Boon after this place had made its fub- 
miffion, many cities of the Brutii opened their gates 
to Hannibal, who ordered his brother Mago to take 
poiTellion of them. Mago was then dilpatched to 
Carthage, with the important news of the victory at 
Cannse, and the coniequences attending it, Unqn 

his 
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Carthage, his arrival there, he acquainted the fen ate, that Hanni- 
bal had defeated lix Roman generals, four of whom 
were confuls, one dictator, and the other general of 
horfe to the didlator: that he had engaged fix con- 

• Hannibal’s fular armies, killed two confuts, wounded one, and 
faccsfs. driven another out of the field with fcarce 50 men to 

attend him: that he had routed the general of the 
horfe, who was of equal power with the confuls ; and 
that the diftator was elleemed the only general fit to 
command an army, merely becaufe he had net the 
courage to engage him ; and as a demonftrative proof 
of what he advanced, he produced, according to fotne 
authors, three bufhels and an half of gold rings, taken 
from knights and fenators who had been killed in the 
various engagements. 

Hannibal Hitherto we have feen Hannibal Turprifingly vi&o- 
fuperior to rjous . indeed, if we confider what he had already 
CeneLltherdone, vve exploits fuperior to thole of ^enerai - any other general, either ancient or modern. Other 

commanders have been celebrated for vidlories gained 
over barbarous and uncivilized nations. Alexander 
the Great invaded and over-ran the empire of Perfia ; 
but that kingdom was then funk in doth and effemi- 
nacy, fo as to be an eafy conqueft: but had the 
great commander turned his arms againil the weftern 
nations, who were of a more martial difpofition, it is 
more than probable he had not conquered fo eafily. 
Hannibal, on the other hand, lived at a lime when 
the Romans were not only the mod powerful, but the 
mod warlike nation in the whole world. That nation 
he attacked with an army of only 26,000 men, with- 
out refources either for recruits, money, or proyi- 
fions, except what he could procure in the enemies 
country. With thefe he had for three years refided 
the Roman armies, which had been hitherto invinci- 
ble by all other nations. Their armies had been com- 
manded by generals of different tempers, difpofitions, 
and abilities: the Ioffes they fudained are by the 
Roman writers imputed to the faults of the generals 
themfelves; but experience had abundantly diown, 
that thefe commanders, with all their faults, were able 
to conquer the mod warlike nations, when command- 
ed by another than Hannibal. In the battles fought 
with the Romans he had dedroyed 200,000 of their 
men, and taken 50,000 prifoners; yet from the time 
of the battle of Cannae, the affairs of this grtat man 

rt totally declined. The reafon of this is, by the Roman 
the decline hidorians, faid to be, that when he put his army into 
of his af- winter-quarters in Capua, he fo enervated himfelf and 

his army by debaucheries in that piace, that he be- 
came no longer capable of coping with the Roman 
forces. But this feems by no means to have been the 
cafe ; for the Roman hidorians themfelves own, that, 
after the battle of Canmc, he gave their armies many 
and terrible defeats, and took a great number of towns 
in their fight. 

The true reafon of that reverfe of fortune which 
Hannibal now experienced, was his not having fuf- 
ficient refources for recruiting his army. On the fird 
news, indeed, of his luccefs at Carthage, a body of 
4000 Numidian cavalry, 40 elephants, and loco talents 
of filver, were granted by the fenate. A large de- 
tachment of Spanifh forces was alfo appointed to fol- 
low them ; and that thefe lad might be ready in due 
time, Mago fet out immediately for Spain to raife 

Caufe of 

•fairs. 

20,000 foot and 400c hoife there. Had this ample Carthage. 
fupply been fent with proper expedition, it is by no v—** 
means probable that the Romans would have had any 
occafion to reflect upon Hannibal’s condud at Capua. 
That general would undoubtedly have obliged the 
haughty republic to fubmit to the fuperior force of his 
arms the next campaign. But, notwithdanding the 
influence of the Barcinian fa&ion at Carthage, Hanno 
and his adherents found means not only to retard the 
march of the fupplies intended, but even to diminifh 
their number. Mago, through the artifices of that 
infatuated party, could obtain an older for only 
12,000 foot and 2500 horfe, and even with this incon- 
fiderable body of troops he was fent into Spain. Han- 
nibal being thus deferted by his country, found him- 
felf obliged to ad on the defenfive ; his army amount- 
ing to no more now than 26,000 foot and 9000 horfe. 
But though obliged to ad in this manner, he was 
only hindered from conquering ; the utmoft efforts of 
the whole Roman power not being able to drive this 
fmall army out of Italy for more than 14 years. I24 

The Romans, though greatly reduced, were not f.ieafures 
yet exhaufted. Tiiey were able Rill to fend two con- taken, by 
fular armies into the field, fully recruited and in 
Older ; and as neither the Gauls nor Italians were na- “ 
tural allies of the Carthaginians, they did not fail to 
abandon them on the firft reverfe of fortune. After 
the R.oman3 had recovered from the conflernation in- 
to which they were thrown by the defeat at Cannte, 
they chofe a didator, and recalled Marcellas, the con- 
queror of Syracufe, from Sicily. All the young Ro- 
mans, above 17 years of age, of what rank foever, 
were obliged to inliff thcmfelves ; as were alfo thole 
who had already ferved their legal time. By this means 
four legions and 10,000 horfe were foon raifed in the 
city. The allies of Rome, the colonies, and the mu- 
nicipia, furnifhed the contingence as ulual. To thefe 
were added 8000 of the ycungeft and ft.rongelt Haves 
in the city. The republic purchafed them of their 
mailers, but did not oblige them to ferve without their 
own confent, which they gave, by anfwering Volo, 
“ I am willing whence they were called volcuies, to 
diftinguilh them from the other troops. As the Ro- 
mans, after the lofs of fo many battles, had no fwords, 
darts, or bucklers, left in their magazines, the volones 
were fupplied with the arms which had been formerly 
taken from the enemy, and hung up in the public 
temples and porticoes. The finances of Rome were 
no lefs exhauiled ; but this defed was lupplied by the 
liberality of her citizens. The fenators fhowing the ex- 
ample, were followed firft by the knights, and after- 
wards by all the tribes; who ftripping thcmi'elves of 
all the gold they had, brought it to the public trea- 
fury. The fenators only reierved their rings, and the 
lulltZ about their childrens necks. As for the filver 
coin, it was now, for the firft time, alloyed with cop- 
per, and increafed in its value. Thus the finances 
were put into a good condition, and a competent army 
raifed. 

This was plainly the laft effort the Romans could 
make; and could Hannibal have procured a iufficient 
fupply of men and money to enable him to cope with 
this army, and to break it as he had done the others 
before, there could have been no more refiftance made 
on their part. He began, however, to be in want of 

money j 
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Carthage, money; and to procure it, gave the Roman prifoners 

leave to redeem themfelves. Thefe unhappy men a- 
greed to fend ten of their body to Rome to negociate 
their redemption ; and Hannibal required no other fe- 

They refufe cun’ty for their return but their oath. Carthalo was 
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fent at the head of them to make propofals of peace ; 
but upon the firft news of his arrival, the diftator fent 
a lidfor to him, commanding him immediately to de- 
part the Roman territory ; and it was refolved not to 
redeem the captives. Upon this Hannibal fent the 
molt confiderable of them to Carthage ; and of the 
reft he made gladiators, obliging them to fight with 
one another, even relations with relations, for the en- 

I2£ tertainment of his troops. 
Afdruhal All this time Cneius and Publius Scipio had car- 
defeated by ried on the war in Spain with great fuccefs againft 
the Rp- Carthaginians. Afdrubal had been ordered to en- 

Spahrm *:er with his army to affift Hannibal; but being 
defeated by the Romans, was prevented. The dicta- 
tor and fenate of Rome, encouraged by this news, 
carried on the preparations for the next campaign 
with the greateft vigour, whilft Hannibal remained in- 
active at Capua. This inaCtion, however, feems to 
have proceeded from his expectation of fuccours from 
Africa, which never came, and which delay occafioned 
his ruin. The Roman dictator now releafed from 
prifon all criminals, and perfons confined for debt, 
who were, willing to inlift themfelves. Of thefe he 

i?9 

pronius, who defeated and killed him, with 2COO of 
his men. It was now found, that Hannibal had con- 
cluded a treaty of alliance, offenfive and defenfive, with 
Philip king of Macedon ; but to prevent any diftur- 
bance from that quarter, a Roman army was fent to 
Macedon. Soon after this Marcellus defeated Han- He Is 
nibal in a pitched battle, having armed his men with featc<f by 
long pikes ufed generally at fea, and chiefly in board- •A^ar'c *s* 
ing of fliips ; by which means the Carthaginians were 
pierced through, while they were totally unable to- 
hurt their adverfaries with the flrort javelins they car- 
ried. Marcellus purfued them clofe; and, before they 
got to their camp, killed 5000, and took 600 pri- 
foners ; lofing himfelf about l oop men, who were trod 
down by the Numidian horfe, commanded by Han- 130 . 
nibal in perfon. After this defeat the Carthaginian^6 

general found himfelf deferted by 1200 of his beft ^pa-tvTf- 
horfe, partly Spaniards, and partly Numidians, whohorfe/ 
had crofied the Alps with him. This touched him fo 
fenfibly, that he left Campania, and retired into A- 
pulia. 

The Romans ftill continued to increafe their forces; 
and Hannibal, not having the fame refources, found it 
impoflible to ad againft fo many armies at once. Fa- 
bius Maximus advanced into Campania, whither Han- 
nibal was obliged to return in order to fave Capua. 
He ordered Hanno, however, at the head of 17,000 
foot and 1700 horfe, to feize Beneventum ; but he T^, 

to Nola, where he was again defeated by Marcellus. an^ begins 
Pie now began to lofe ground ; the Romans retook U 

formed a body of 6000 foot, armed with the broad was utterly defeated, fcarce 2000 of his men being left He is again 
fwords and bucklers formerly taken from the Gauls, alive. Hannibal himfelf, in the mean time, advanceddefeated, 
Then the Roman army, to the number of about 
25,000 men, marched out of the city, under the com- 
mand of the dictator; while Marctlius kept the te- 
mains of Varro’s army, amounting to about 15,000 
men, at Cafilinum, in readinefs to march whenever 
there fhould be occafion. 

Thus the Roman forces were ftill fuperior to thofe 

Cafilinum, Accua in Apulia, Arpi, and Aternum ; 
but the city of Tarentum was delivered up to him by 
its inhabitants. The Romans then entered Campa- 
nia, and ravaged the whole country, threatening Ca- 
pua with a fiege. The inhabitants immediately ac- 

of Hannibal ; and as they now faw the neceffity of quainted Hannibal with their danger; but he was fo 

ground. 

following the example of Fabius Maximus, no engage- 
ment of any confequence happened the firft year after 
the battle of Cannje. Hannibal made a fruitlefs at- 
tempt upon Nola, expefting it would be delivered up 
to him ; bnt this was prevented by Marcellus, who had 

gains an ad-enterecj cJty^ and faliying unexpectedly from three 

ve^Hannj- gates upon the Carthaginians, obliged them to retire 
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in great confufion, with the lofs of 5000 men. This 
was the firft advantage that had been gained by the 
Romans -where Hannibal had commanded in perfon, 
and raifed the fpirits of the former not a little. They 
were, however, greatly dejefted, on hearing that the 
conful Pofthumius Albinus, with his whole army, had 
been cut off by the Boii, as he was croffing a fereft. 
Upon this it was refolved to draw all the Ro 
ces out of Gaul and other countries, and turn 
againft Hannibal; fo that the Carthaginian flood dady 
more and more in need of thofe fupplies, which yet 
never arrived from Carthage. He reduced, however, 
the cities of Nuceria, Cafilinum, Petelia, Confentia, 
Croton, Locri, and feveral others in Great Greece, 
before the Romans gained any advantage over him, ex- 
cept that before Nola already mentioned. The Cam- 

intent upon reducing the citadel of Tarentum, that he 
could not be prevailed upon to come to their affiftance. 
In the ^nean time Hanno was again utterly defeated by - 
Fulvius, his camp taken, and he himfelf forced to fly 
into Brutium with a fmall body of horfe. The con- 
fuls then advanced with a defign to befiege Capua in 
form. But in their way, Sempronius Gracchus, a 
man of great bravery* and an excellent general, was 
betrayed by a Lucanian and killed, which proved a 
very great detriment to the republic. Capua, how- Capua be- 
ever, was foon after invefted on all Tides ; and the be- fieged by 
fieged once more fent to Hannibal, who now came to1*16 R<3“ 
theirafiiftance with his horfe, his light-armed infantry,” al &‘ 

^ and 33 elephants. He found mearrs to inform the be- r-H 
oman for- fieged of the time he defigned to attack the Romans, 
urn them ordering them to make a vigorous fally at the fame attempts to 

time. The Roman generals, Appius and Fulvius, relieve it. 
upon the firft news of the enemy’s approach, divided 
their troops, Appius taking upon hirn to make head 
againft the garrifon, and Eulvius to defend the in- 
trenchments againft Hannibal. The former found no 
difficulty in repuffing the garrifon ; and would have 
entered the city with them, had he not been wounded 

panians, who had efpoufed the Carthaginian intereft, at the very gate, which prevented him from purfning 
raifed an army of 14,000 of their own nation in fa- his defign. Fulvius found it more difficult to with- 
vour of Hannibal, and put one Marius Alfius at the Hand Hannibal, whofe troops behaved themfelves with 
head of it; but he was furprifed by the conful Sera- extraordinary refolution. A body of Spaniards and 

Numidians 
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Cafthage. Numidians had even the boldnefs to pafs the ditch, 
' 1 and, in fpite of all oppofxtion, climbing the ramparts, 

penetrated into the Roman camp ; but not being pro- 
perly feconded by the reft, they were all to a man cut 
in pieces. The Carthaginian general was fo diflreart- 
ened at this, efpecially after the garrifon was repulled, 

t that he founded a retreat, which was made in good 
He marches order. His next attempt for the relief of Capua was 
to Rome, to march to Rome, where he hoped his approach 

would ftrike fo much tenor, that the armies would be 
called from before Capua; and that the Capuans might 
not be dilheartened by his fudden departure, he found 
means to acquaint them with his defign. T. he news 
of his approach cauied great confternation in the me- 
tropolis. Some of the ftnators were for calling all the 
armies in Italy into the neighbourhood of Rome, as 
thinking nothing lefswas able to refill the terrible Car- 
thaginian. Rut Fabius told them that Hannibal’s de- 
fign was not to take Rome, but relieve Capua ; upon 
which Fulvius was recalled to Rome with 15,000 foot, 

*35 and 1000 horfe ; and this obliged Hannibal again to 
-Hefurprifes rC(.jre< He then returned before Capua fo fuddenly 

that he furprifed Appius in his camp, drove him out 
of it with the lofs of a great number of men, and ob- 
liged him to entrench himfelf on feme eminences, 
where he expedled to be foon joined by his colleague 
Fulvius. As Hannibal, however, now expe£led to 
have all the Roman forces upon him, he could do no- 
thing more for the relief of Capua, which was, of con* 
fequence, obliged to fubmit to the Romans. 

A little before the furrender of Capua, Hannibal 
came up with a Roman army commanded by one M. 

  ■ Centenius Penula, who had fignalized himfelf on many 
Penula de- 0CCafj0ns as a centurion. This rafh man, being intro- 

Haimibal duced to-the fenate, had the alia ranee to tell them, J. anm a , would truft him with a body of only 5000 

men, he would give a good account of Hannibal. I hey 
gave him 8000, and his army was foon increafed to 
double that number. He engaged the Carthaginians 
on Hannibal’s firft offering him battle ; but after an 

r 8 engagement of two hours, was defeated, himfclf and 
As alfo the all his men being (lain, except about 1000. Soon 

after, having found means to draw the praetor Cneius 
Fulvius into an ambufeade, Hannibal cut in pieces 
almoft bis whole army, confiding of 18,000 men. 
In the mean time Marcellus was making great pro- 
grefs in Samnium. The city of Salapia was be- 
trayed to him ; but he took other two by affault. In 
the laft of thefe he found 3000 Carthaginians, whom 
be put to the fword ; and carried off 240,000 buibels 

/ nd the wheat, and 110,000 of barky. This, however, 
pro-conful was by no means a compenfation for the defeat which 
Fulvuis Hannibal foon after gave the proconful Fulvius Cen- 

tumalus, whom he furprifed and cut off, with 13,000 
of his men. 

After this defeat, the great Marcellus advanced with 
his army to oppofe Hannibal. Various engagements 
happened without any thing decifive. In one of them 
the Romans are faid to have been defeated, and in an- 
other Hannibal; but, notwithftanding thefe, it was 

,4C) neither in the power of Marcellus, nor any other Ro- 
Marcellus man general, totally to defeat or difperfe the army 
drawn into con-jmanded by Hannibal in perfon. Nay, in the 
an ambuf- e|even^ year 0f the war, Hannibal found means to de- 

Hkd U coy into an arabufeade, and cut off, the great Marcel- 
Nc 66. 

lus himfelf; the confequence of which was, that the Carthage,^ 
Romans were obliged to raiie the liege of Locri, with * 
the lofs of all their military engines 14* 

Hitherto the Carthaginians, though no longer the Carthagini. 
favourites of fortune, had loft hut little ground; but atta.rs^ 
now they'met with a blow which totally ruined their jn?(j j,y ,[ie 

■c This was the defeat of Afdrubal, Hannibal’s defeat, of 

praetor 
sFuivius, 

*39 
And the 

, Centuma- 
lus. 

affairs. This was the defeat of Afdruhal, Hannibal’s defeat of 
brother, who had left Spain, and was marching to his Afdrubal, 
affiftance. He crofted the Pyrenees without any dif- 
ficulty ; and, as’the filver mines had fupplied him 
with a very confiderable quantity of treaiure, he not 
only prevailed upon the Gauls to giant him a paffage 
through their territories, but likewife to furnirh him 
with a confiderable number of recruits. Meeting with 
many favourable circumftanees to expedite his march, 
he arrived at Placentia fooner than* the Remans, or 
even his brother Hannibal, expe£ltd. -Had he conti- 
nued to ufe the fame expedition with which he fet 
out, and haftened to join his brother, it would have 
been utterly impofiible to have faved Rome ; biu, fit- 
ting down before Placentia, he gave the Romans an 
opportunity of affemoling all their forces to attack 
him. At laft he was obliged to raife the liege, and 
began his march for Umbria. He lent a letter to ac- 
quaint his brother ox his intended motion ; but the 
meffenger was intercepted ; and the two confuls, join- 
ing their armies, with united forces fell upon the 
Carthaginians. As the latter were inferior both in 
numbers and refolution, they were utterly defeated, 
and Afdrubal was killed. About the fame time, Han- ^ 
nibal himfelf is faid to have fuffered feveral defeats, 
and was retired to Canufium : but, ok the fatal news 
of his brother’s defeat and death, he was filled with 
defpair, and retired to the extremity of Brutium ; 
where, affembling all his forces, he remained for a 
confiderable time in a Hate of inadlion, the Romans 
not daring to difturb him, fo formidable did they 
efteem him alone, though every thing about him went 
to wreck, and the Carthaginian affairs feemed not 
far from the verge of deftrudlion. Livy tells us, that 
it was difficult to determine whether his conduft was 
more wonderful in profperity or in adverfity. Not- 
withftanding which, Brutium being but a fmall pro- 
vince, and many of its inhabitants being either forced 
into the fervice, or forming thtmielves into parties of 
banditti, fo that a great part of it remained unculti- 
vated, he found it a difficult matter to fubfift there, 
efpecially as no manner of fupplies were lent him from 
Carthage. The people there were as lolicitous about 
preferving their poffeffions in Spam, and ay little con- 
cerned about the fituation of affairs in Italy, as if Han- 
nibal had met with an uninterrupted courfe of fuccefs, 
and no diiafter befallen him fince he firft entered that 
country. 142- 

All their folicitude, however, about the affairs ofThegreat^ 
Spain, was to no purpofe; their generals, one after 
another, were defeated by the Romans. They had cailuSi 
indeed cut off the two Scipios; but found a much 
more formidable enemy in the young Scipio, after- 
wards furnamed Africanus. He overthrew them in 
conjunclion with Mafiniffa king of Numidia ; and the 
latter, thereafter, abandoned their interell. Soon af- 
ter, Syphax, king of the Mafaefylii, was likewife per- 
fuaded to abandon their party. Scipio alio gave the 
Spanifh Reguli a great overthrow; and reduced the 
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Carthage, cities of New Carthage, Gades, and many 
—-v  portant places. At tail the Carthaginians began to 

open their eyes when it was too late. Mago was or- 
dered to abandon Spain, and fail with all expedition 

viago hndsto landed on the coaft of Liguria with an 
n luiy. army of 12,000 foot and 2000 horfe ; where he fur- 

prifed Genoa, and alfo feized upon the town and port 
of Savo. A reinforcement was fent him to this place, 
and new levies went on very brilkly in Liguria ; but 
the opportunity was paffed, and could not be recalled. 
Scipio having carried all before him in Spain, pafled 

144 over into Africa, where he met with no enemy cap- 
kipip lands akie 0f 0pp0fing his progrefs. The Carthaginians 

then, feeing themfelves on the brink of dellrudfion, 
were obliged to recal their armies from Italy, in or- 
der to fave their city. Mago, who had entered Infu- 
bria, was defeated by the Roman forces there; and ha- 
ving retreated into the maritime parts of Liguria, 
met a courier who brought him orders to return 
dire&ly to Carthage. At the fame time, Hannibal 
waslikewife recalled. When the meffengers acquaint- 
ed him with the fenate’s pleafure, he expreffed the ut- 
moft indignation and concern, groaning, gnafhing his 
teeth, and fcarce refraining from tears. Never banifh- 
ed man, according to Livy, fhovved fo much regret in 
quitting his native country, as Hannibal did at going 
out of that of the enemy. 

The Carthaginian general was no fooner landed 
in Africa, than he fent out parties to get provifions 
for the army, and buy horfes to remount the cavalry. 
He entered into a league with the Regulus of the 
Areacidae, one of the Numidian tribes. Four thoufand 
of Syphax’s horfe came over in a body to him ; but 
as lie did not think proper to repofe any confidence 
in them, he put them ail to the fword, and diftri- 
buted their horfes among his troops. Vermina, one 
of Syphax’s fons, and Mafetulus, another Numidian 
prince, likewife joined him with a confiderable body 
of horfe. Moft of the fortreffes in Mafiniffa’s king- 
dom either furrendered to him upon the firit fummons, 
or were taken by force. Narce, a city of confider- 
able note there, he made himfelf mailer of by ilrata- 
gem. Tychaeus, a Numidian Regulus, and faithful 
ally of Syphax, whofe territories were famous for an 
excellent breed of horfes, reinforcing-him alfo wirh 
2000 of his belt cavalry, Hannibal advanced to Zama, 
a town about five days journey dillant from Carthage, 
where he encamped. He thence fent out fpies to 
obferve the pofture of the Romans. _ Thefe being 
brought to Scipio, he was fo far from inflicting any 
punilhment upon them, which he might have done by 
the laws of war, that he commanded them to be led 
about the camp, in order to take an exaft furvey of 
it, and then difmifTed them. Hannibal, admiring the 
noble a durance of his rival, fent a meffenger to defire 

with Scipio. an interview with him ; which, by means of Mafiniffa, 
he obtained. The two generals, therefore, efcorted by 
equal detachments of horfe, met at Nadagara, where, 
by the affiitance of two interpreters, they held a pri- 
vate conference. Hannibal flattered Scipio in the molt 
refined and artful manner, and expatiated upon all 
thofe topics which he thought could influence that ge- 
neral to grant his nation a peace upon tolerable terms; 
amongfl. other things, that the Carthaginians would 
willingly confine themfelves to Africa, flnee fuch was 
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other im- the will of the gods, in order to procure a lafting peace, Cmhaf* 

whillt the Romans would be at liberty to extend their v **' 
conqueft to the remoteft nations. Scipio anfwered, 
that the Romans were not prompted by ambition, or 
any finifler views, to undertake either the former or 
prefent war againft the Carthaginians ; but by juftice, 
and a proper regard for their allies. He alfo obferved, 
that the Carthaginians had, before his arrival in Africa, 
not only made him the fame propofals, but likewile 
agreed to pay the Romans 5000 talents of lilver, re- 
flore all the Roman prifoners without ranfom, and de- 
liver up all their galleys. He infifted on the perfidious 
conduct of the Carthaginians, who had broke a truce 
concluded with them ; and told him, that, fo far from 
granting them more favourable terms, they ought to 
expert more rigorous ones ; which if Hannibal would 
fubmit to, a peace would enfue ; if not, the deciiion of 
the difpute tnuA be left to the fword. r4g 

This conference, betwixt two of the greatefi: gene-The battle 
rals the world ever produced, ending without fuc- Zama.. 
cefs, they both retired to their refpe&ive camps 5 
where they informed their troops, that not only the 
fate of Rome and Carthage, but that of the whole 
world, was to be determined by them the next day. 
An engagement enfued*, in which, as Polybius in-*See 
forms us, the furprifing military genius of Hannibal 
difplayed itfelf in an extraordinary manner. Scipio 
likewife, according to Livy, pafltd an high encomium 
upon him, on account of his uncommon capacity in 
taking advantages, the excellent arrangement of his 
forces, and the manner in which he gave his orders 
during the engagement. The Roman general in- 
deed, not only approved his conduct, but openly de- 
clared that it was fuperior to his own. Neverthelefs, 
being vafily inferior to the enemy in horfe, end the 
ftate of Carthage obliging him to hazard a battle with l4y 
the Romans at no fmall difadvantage, Hannibal was Hannibal 
utterly routed, and his camp taken. He fled firfl tototaliy 
Thon, and afterwards to Adrumentum, from whencerouced* 
he was recalled to Carthage ; where being arrived, 
he advifed his countrymen to conclude a peace with 
Scipio on whatever terms he thought proper to pre- 
feribe. _ t*o 

Thus was the fecond war of the Carthaginians with Peart con« 
the Romans concluded. The conditions of peace cllu*eL 
were very humiliating to the Carthaginians. They 
were obliged to deliver up all the Romans deferters, 
fugitive flaves, prifoners of war, and all the Italians 
whom Hannibi 1 had obliged to follow him. They 
alfo delivered up all their {hips of war, except ten 
triremes, all their tame elephants, and were to train 
up no more of thefe animals for the fervice. They 
were not to engage in any war without the confent 
of the Romans. They engaged to pay to the Ro- 
mans, in 50 years, 10,000 Euboic talents, at equal 
payments. They were to reftore to Mafiniffa all 
they had ufurped from him or his anceftois, and to 
enter into an alliance with him. They were alfo to 
aflilt the Romans both by fea and land, whenever 
they were called upon fo to do, and never to make 
any levies either in Gaul or Liguria. Thefe terms 
appeared fo intolerable to the populace, that they 
threatened to plunder and burn the houfes of the 
nobility ; but Hannibal having afiembled a body of 
6000 foot and 500 horfe at Marthama, prevented an 

1) d infur- 
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mfurreitlon, and by his influence completed the accom- 
modation 

The peace between Carthage and Rome was fcarce 
figned, when Malinifla unjuftly made himfelf mafter 
of part of the Carthaginian dominions in Africa, un- 
der pretence that thefe formerly belonged to his fa- 
mily. The Carthaginians, through the villanous me- 
diation of the Romans, found themftlves under a ne- 
ceffity of ceding thefe countries to that ambitious prince, 
and of entering into an alliance with him, The 
<rood underftanding between the two powers continued 
for many years afterwards ; but at lad Mafiniffa vio- 
lated the treaties fubfilling betwixt him and the Car- 
thaginian republic, and not a little contributed to its 
fubverfion. 

After the conclufion of the peace, Hannibal ftill 
kept up his credit among his countrymen. He was 
intrufted with the command of an army againft fome 
neighbouring nations in Africa; but this being dila- 

■greeable to the Romans, he was removed from it, and 
raifed to the dignity of praetor in Carthage. Here 
he continued for fome time, reforming abufes, and 
putting the affairs of the republic into a better condi- 
tion ; but this likewife being difagreeable to the Ro- 
mans, he was obliged to fly to Antiochus king of Sy- 
ria. After his flight, the Romans began to look up- 
on the Carthaginians with a fufpicious eye ; though, 
to prevent every thing of this kind, the latter had or- 
dered two (hips to purfue Hannibal, had confifcated 
bis effects, rated his houfe, and by a public decree 
declared him an exile. Soon after, difputes arifing 
between the Carthaginians and Mafiniffa, the latter, 
notwithflanding the manifefl iniquity of his proceed- 
ings, was fupported by the Romans. That prince, 
grafping at further conquefts, endeavoured to embroil 
the Carthaginians with the Romans, by afferting that 
the former had received ambaffadors from Perfeus 
king of Macedon ; that the fenate afiembled in the 
temple of iEfculapius in the night-time in order to 
confer with them ; and that ambaffadors had been dif- 
patched from Carthage to Perfeus, in order to con- 
clude an alliance with him. Not long after this, Ma- 
/Iniffa made an irruption into the province of Tyf- 
ca, where he foon pofTefled himfelf of 70, or, as Ap- 
pian will have it, 50 towns and caftles. This obliged 
the Carthaginians to apply with great importunity to 
the Roman fenate for redrefs, their hands being fo 
tied up by an article in the lafl treaty, that they could 
not repel force by force, in cafe of an invafion, with- 
out their confent. Their ambaffadors begged, that 
the Roman fenate would fettle once for all what do- 
minions they were to have, that they might from 
thenceforth know what they had to depend upon ; 
or if their ilate had any way offended the Romans, 
they begged that they would punifin them thdmfelves, 
rather than leave them expofed to the infults and vex- 
ations of fo mercilefs a tyrant. Then proflrating 
themftlves on the earth, they burfl out into tears. 
But, notwithflanding the impreffion their fpeech made, 
the matter was left undecided ; fo that Mafiniffa had 
liberty to purfue his rapines as much as he pleafed. 
But whatever villanous defrgns the Romans might 
have with regard to the republic of Carthage, they 
affe£led to fnow a great regard to the principles of 
juflice and honour. They therefore fent Cato, a man 
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famous for committing enormities under the fpecious Carthage, 
pretence of public fpirit, pito Africa, to accommodate 1 ^ ^ 
all differences betwixt Mafiniffa and the Carthagini- 

The latter very well knew their fate, had they 
fubmitted to fuch a mediation ; and therefore appeal- 
ed to the treaty concluded with Scipio, as the only 
rule by which their conduCl and that of their adver- 
fary ought to be examined. This unreasonable appeal 
fo incenfed the righteous Cato, that he pronounced 
them a devoted people, and from that time refolved 
upon their deftru&ion. For fome time he was oppo- 
fed by Scipio Nafica ; but the people of Carthage, 
knowing the Romans to be their inveterate enemies, 
and refle&ing upon the iniquitous treatment they had 
met with from them ever fince the commencement of 
their difputes with Mafiniffa, were under great ap- 
prehenfions of a vifit from them. To prevent a rup- 
ture as much as poffible, by a decree of the fenate, 
they impeached Afdrubal general of the army, and 
Catthalo commander of the auxiliary forces, together 
with their accomplices, as guilty of high treafon, for 
being the authors of the war againft the king of Nu- 
midia. They fent a deputation to Rome, to difeover 
what fentiments were entertained there of their late 
conduA, and to know what fatisfa&ion the Romans 
required. Thefe meffengers meeting with a cold re- 
ception, others were difpatched, who returned with 
the fame fuccefs. This made the unhappy citizens of 
Carthage believe that their ddlruction was refolved 
upon ; which threw them into the utmoil defpair. 
And indeed they had but too juft grounds for fuch a 
melancholy apprehenfion, the Roman fenate now dif- 
covering an inclination to fall in with Cato’s meafures. 
About "the fame time, the city of Utica, being the fe- 
cond in Africa, and famous for its immenfe riches, as 
well as its equally commodious and capacious port, 
fubmitted to the Romans. Upon the poffeflion of fo 
important a fortrefs, which, by reafon of its vicinity 
to Carthage, might ferve as a place of arms in the at- War 'Jeela- 
tack of that city, the Romans declared war againft the > ed by the 
Carthaginians without the leaft hefitation. In confe- 
quence of this declaration, the confuls M. Manlius Ne-^a^e< 
pos, and L. Marcius Cenforinus, were difpatched with 
an army and fleet to begin hoftilities with the utmoil 
expedition. The land forces conlifted of 80,000 foot 
and 4000 chofen horfe; and the fleet of 50 quiuqueremes^ 
befides a vail number of tranfports. The confuls had 
fecret orders from the fenate not to conclude the ope- 
rations but by the deftrudlion of Carthage, without 
which, it was pretended, the republic could not but 
look upon all her poffeffions as infecure. Purfuant to 
the plan they had formed, the troops were firft landed 
at Lilybceum in Sicily, from whence, after receiving a 
proper refrefhment, it was propofed to tranfport them 
to Utica. 155 

The anfwer brought by the laft ambaffadors to Car- Ambaffa- 
thage had not a little alarmed the inhabitants of that M 

city But they were not yet acquainted with the re- 
folutions taken at Rome. They therefore fent frelh 
ambaffadors thither, whom they invefted with full 
powers to a£l as they thought proper for the good 
of the republic, and even to fubmit themfclves with- 
out referve to the pleafure of the Romans. But the 
moft fenfible perfons among them did not expedt any 
great fuccefs from lifts condefcenlion, fince the early 
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Carthag?. fubmlfiion of the Uticans had rendered it infinitely 
l—-v  lefs meritorious than it would have been before. How- 

ever, the Romans feemed to be in fome meafure fatis- 
fied with it, lince they promifed them their liberty, 
the enjoyment of their laws, and in fhort every thing 
that was dear and valuable to them. This threw them 
into a tranfport of joy, and they wanted words to ex- 

156 tol the moderation of the Romans. But the fenate 
The Ro- immediately dallied all their hopes, by acquainting 

them, that this favour was granted upon condition 
foltage°,° that they would fend 300 young Carthaginian noble- 

men of the firll difthnSHon to the praetor Fabius at 
Lilybseum, within the fpace of 30 days, and comply 
with all the orders of the confuls. Thefe hard terms 
filled the whole city with inexprefiible grief: but the 
hoftages were delivered; and as they arrived at Lily- 
baeum before the 30 days were expired, the ambafia- 
dors were not without hopes of foftening their hard- 
hearted enemy. But the confuls only told them, that 
upon their arrival at Utica they fhould learn the far- 
ther orders of the republic. 

The miniflers no fooner received intelligence of the 
Roman fleet appearing off Utica, than they repaired 
thither, in order to know the fate of their city. The 
confuls, however, did not judge it expedient to com- 
municate all the commands of their republic at once, 
left they fhould appear fo harfli and fevere, that the 
Carthaginians would have refufed to comply with them. 

157 They firft, therefore, demanded a fufficient fupply of 
And all the corn ^ tpe fribfiftence Qf their troops. Secondly, 
an am s,ri" That they fhould deliver up into their hands, all the 
military triremes they were then mafters of. Thirdly, That 
machines, they fhould put them in pofleffion of all their military 
&c- machines. And fourthly, That they fhould immediate- 

ly convey all their arms into the Roman camp. 
As care was taken that there fhould be a conve- 

nient interval of time betwixt every one of thefe de- 
mands, the Carthaginians found themfelves enfnared, 

• and could not rejedt any one of them, though they 
fubmitted to the lafl: with the utmoft reluftance and 

158 concern. Cenforinus now imagining them incapable 
They com- 0f fuftaining a fiege, commanded them to abandon 
mand rhem j.^ejr c;tV) or> as Zonaras will have it, to demolifh it ; 

their city, permitting them to build another 80 ftadia from the 
fea, but without walls or fortifications. This terrible 
decree threw the fenate and every one elfe into defpair; 
and the whole city became a feene of horror, madnefs, 
and confufion. The citizens curfed their anceftorsfor 
not dying glorioufly in the defence of their country, 
rather than concluding fuch ignominious treaties of 
peace, that had been the caufe of the deplorable con- 
dition to which their poflerity was then reduced. At 
length, when the firft commotion was a little abated, 
the fenators aflembled, and refolved to fuftain a fiege. 

Th’&r. They were ftripped of their arms and deflitute of pro- 
thani Fiis vilions ; but defpair raifed their courage, and made 
refo ve to them find out expedients. They took care to fhut 
futtain a t}ie gates 0f tlie city ; and gathered together on the 
flcge' ramparts great heaps of ftones, to ferve them inftead of 

arms in cafe of a furprife. They took the malefaftors 
out of prifon, gave the flaves their liberty, and incor- 
porated them in the militia. Afdrubal w^as recalled, 
who had been fentenced to die only to pleafe the Ro- 
mans ; and he wras invited to employ 20,000 men he 
had raifed againft his country, in defence of it. An- 
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other Afdrubal was appointed to command in Car- Carthage.^ 
thage ; and all feemed refolute, either to fave their city v ‘ ^ 
or perifh in its ruins. They wanted arms ; but, by 160 
order of the fenate, the temples, porticoes, and all They make 
public buildings, were turned into wmrkhoufes, where uew arm3- 
men and women were continually employed in making 
arms. As they encouraged one another in their wrork, 
and loft no time in procuring to themfelves the necef- 
faries of life, which were brought to them at ftated 
hours, they every day made 144 bucklers, 3°o fwords, 
1000 darts, ana 500 lances and javelins. As to ba- 
liftae and catapultse, they wanted proper materials for 
them ; but their induftry fupplied that defeat. Where 
iron and brafs were wanting, they made ule of filver 
and gold, melting down the ftatues, vafes, and even 
the utenfils of private families ; for, on this occafion, 
even the moft covetous became liberal. As tow and 
flax were wanting to make cords for working the ma- 
chines, the women, even thofe of the firft rank, freely 
cut off their hair and dedicated it to that ufe. With- 
out the walls, Afdrubal employed the troops in getting 
together provifions, and conveying them fafe into Car- 
thage ; fo that there was as great plenty there as in 
the Roman camp. 

In the mean time the confuls delayed drawing near 
to Carthage, not doubting but the inhabitants, whom 
they imagined deftitute of neceffaries to fuftain a fiege, 
would, upon cool refleftion, fubmit; but at length, 
finding themfelves deceived in their expeftation, they 
came before the place and invefted it. As they were 
ftill perfuaded that the Carthaginians had no arms, 
they flattered themfelves that they fhould eafily carry The city at- 
the city by affault. Accordingly they approachea tacked by 
the walls in order to plant their fcaling-ladders ; but 
to their great furprife they difeovered a jirodigious are repU^ 
multitude of men on the ramparts, ftiining in the ar- ted. 
mour they had newly made. The legionaries were fo 
terrified at this unexpected fight, that they drew back, 
and would have retired, if the confuls had not led 
them on to the attack : which, however, proved un- 
fuccefsful; the Romans, in fpite of their utmoft ef- 
forts, being obliged to give over the enterprize, and 
lay afide all thoughts of taking _ Carthage by affault. 
In the mean time Afdrubal, having collected from all 
places fubjeft to Carthage a prodigious number of 
troops, came and encamped within reach of the Ro- 
mans, and foon reduced them to great ftraits ror want 
of provifions. As Marcius, one of the Roman con- 
fuls, was ported near a marfh, the exhalations of the 
ftagnating waters, and the heat of the feaion, infeCted 
the air, and caufed a general iicknefs among his men. 
Marcius, therefore, ordered his fleet to draw as near 
the firore as poffible, in order to tranfport his troops 
to an healthier place. Afdrubal being informed of 
this motion, ordered all the old barks in the harboui 
to be filled with faggots, tow, fulphur, bitumen, and 
other combuftible materials ; and then taking advan- Part of the 
tage of the wind, which blew towards the enemy, let 
them drive upon their ftnps, which were for the inort ^ 
part confumed. After this difafter, Marcius was call- 
ed home to prefide at the elections ; and the Cartha- 
ginians looking upon the abfence of one of the con- 
fuls to be a good omen, made a brifk fally in the night; 
and would have furprifed the conful’s camp, had not 
jEmilianus, with fome fquadrohs, marched out of the 
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gate oppofite to the place where the atttack was made, 
and, coming round, fell unexpectedly on their rear, 
and obliged them to return in diforder to the city. 

Afdrubal had polled himfelf under the walls of a 
city named Nepheris, 24. miles .diftant from Carthage, 
and lituated on an high mountain, which feemed inac- 
ceffible on all lides. From thence he made incurfions 
into the neighbouring country, intercepted the Roman 
convoys, fell upon their detachments fent out to forage, 
and even ordered parties to infult the confular army in 
their camp. Hereupon the conful refolved to drive 
the Carthaginian from this advantageous poll, and fet 
out for Nepheris. As he drew near the hills, Afdru- 
bal fuddenly appeared at the head of his army in order 
of battle, and fell upon the Romans with incredible 
fury. The confular army fuliained the attack with 
great refolution ; and Afdrubal retired in good order 
to his poll, hoping the Romans would attack him 
there. But the conful being now convinced of his 
danger, refolved to retire. This Afdrubal no focner 
perceived, than he rulhed down the hill, and falling 
upon the enemy’s rear, cut a great number of them in 
pieces. The whole Roman army was now faved by 
the bravery of Scipio iFmilianus. At the head of 300 
horle, he fultained the attack of all the forces com- 
manded by Afdrubal, and covered the legions, while 
they palled a river in their retreat before the enemy. 
Then he and his companions threw themfelves into 
the ftrearn, and fwam acrofs it. When the army had 
crofled the river, it was perceived that four manipuli 
were wanting ; and toon after they were informed that 
they had retired to an eminence, where they refolved 
to fell their lives as dear as poffible. Upon this news 
Atmilianus, taking with him a chofen body of horfe, 
and provifions for two days, eroded the river, and flew 
to the afliftance of his countrymen. He feized an 
hill over againft that on which the four manipuli were 
pofltd ; and, after lome hours repofe, marched againll 
the Carthaginians who kept them in veiled, fell upon 
them at the head of his fquadron with the boldnefs of 
a man determined to conquer or die, and in fpite of 
all oppofltion opened a way for his fellow-foldiers to 
efeape. On his return to the army, his companions, 
who had given him over for loft, carried him to his 
quarters in a kind of triumph ; and the manipuli he 
had faved gave him a crown oigramen. By thefe and 
feme other exploits, iEmilianus gained fuch reputation, 
that Cato, who is faid never to have commended any 
body before, could not refufe him the praifes he defer- 
ved; and is faid to have foretold that Carthage would 
never be reduced till Scipio JEmilianus was employed 
in that expedition. 

The next year, the war in Africa fell by lot to the 
conful L. Calpurnius Pifo ; and he continued to em- 
ploy JEmilianus in feveral important enterprifes, in 
which he was attended with uncommon fuccefs. He 
took feveral caftles ; and in one of his excurfions, found 

• means to have a private conference with Phameas, ge- 
neral, under Afdrubal, of the Carthaginian cavalry, 
and brought him over, together with 2200 of his 
horfe, to the Roman interell. Under the conful Cal- 
purnius Pifo himfelf, however, the Roman arms were 
unfuccefsftll. PJe invelled Clupea ; but was obliged 
to abandon the enterprife, with the lofs of a great 
number of men killed by the enemy in their fallies. 
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From this place he went to vent his rage on a city Carthage, 
newly built, and thence called Neapolis, which pro- ^ J 

felled a Uriel neutrality, and had even a fafeguard from 
the Romans. The conful, however, plundered the 
place, and llripped the inhabitants of all their effedls. 
After this he laid fiege to Hippagreta, which employed 
the Roman fleet and army the whole fummer; and, 
on the approach of winter, the conful retired to Utica, 
without performing a Angle aftion worth notice during 
the whole campaign. 

The next year Scipio Atmilianus was chofen conful, ^ coaiui 
and ordered to pafs into Africa ; and upon his arrival, 
the face of affairs was greatly changed. At the time 
of his entering the port of Utica, 3500 Romans were 
in great danger of being cut in pieces before Carthage. 
Thefe had feized Megalia, one of the fubujrbs of the 
city : but as they had not fumifhed themfelves with 
provifions to fubfill there, and could not retire, being 
clofely invelled on all fides by the enemy’s troops, the" 
praetor Mancinus, who commanded this detachment, 
leeing the danger into which he had brought himfelf, 
difpatched a light boat to Utica, to acquaint the Ro- 
mans theie with his fituation. JEmilianus received this 
letter a few hours after his landing ; and immediately 
flew to the relief of the befieged Romans, obliged the 
Carthaginians to retire within their walls, and fafely 
conveyed his countrymen to Utica. Having then 
drawn together all the troops, JEmilianus applied him- 
feli wholly to the fiege of the capital. 

His firil attack was upon Megalia ; which he car- 
ried by affault, the Carthaginian garrifon retiring into 
the citadel of Byrfa. Afdrubal, wiio had commanded 166 
the Carthaginian forces in the field, and was now go- Cruellies of 
vernor of the city, was fo enraged at the lofs of Me- -Tdrubai. 
galia, that he caufed all the Roman captives taken in 
the two years the war lalled, to be brought upon the 
ramparts, and thrown headlong, in the fight of the 
Roman army, from the top of the wall ; after having, 
with an excefs of cruelty, commanded their hands and 
feet to be cut off, and their eyes and tongues to be 
torn out. He was of a temper remarkably inhuman, 
and it is faid that he even took pleafure in feeing fome 
of thefe unhappy men flayed alive. iEmilianus, in the 
mean time, was bufy in drawing lines of circumvalla- 
tion and contravallation crofs the neck of land which 
joined the iilhmus on which Carthage Hood to the 
continent. By this means, all the avenues on the land- Canhalre 
fide of Carthage being ftiut up, the city could receive blocked i>£ 
no provilions that way. His next care was to raife ahy rea aI1<1 

mole in the fea, in order to block up the old port, thelan<i' 
new one being already fliut up by the Roman fleet; 
and this great work he effeded with immenfe labour. 
The mole reached from the weftern neck of land, of 
which the Romans were mailers, to the entrance of the 
port; and was 90 feet broad at the bottom and 80 at 
the top. Fae beiieged, when the Romans firil began 
this furprifing work, laughed at the attempt ; but 
were no lefs alarmed than furprifed, when they beheld 
a vail mole appearing above water, and by that means 
the port rendered inacceflible to ihips, and quite ufe- 
lefs. Prompted by defpair, however, the Carthagi-Tj,*^ 
mans, with incredible and almoil miraculous mduilry, cd dh/a 5* 
dug a new bafon, and cut a paflage into the fea, by new bafon. 
which they could receive the proviiions that were fent 
them by their troops in the field. With the fame di- 
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ligence and expedition, they fitted out a fleet of 50 
triremes ; which, to the great furprife of the Romans, 
appeared fuddenly advancing into the fea through this 
new canal, and even ventured to give the enemy battle. 
The action lafted the whole dayj with little advantage 
on either fide. The day after, the conful endeavoured 
to make himfelf mafter of a terrace which covered the 
city on the fide next the fea ; and on this occafion the 
befieged fignalized themfelves in a moll remarkable 
manner. Great numbers of them, naked and unarmed, 
went into the water in the dead of the night, with un- 

. lighted torches in their hands ; and having, partly by 
fwimming, partly by wading, got within reach of the 
Roman engines, they ftruck fire, lighted their torches, 
and threw them with fury againft the machines. The 
fudden appearance of thefe naked men, who looked 
like fo many monilers ilarted up out of the fea, fo ter- 
rified the Romans who guarded the machines, that 
they began to retire in the utmofl confufion. The 
conful, who commanded the detachment in perfon, 
and had continued all night at the foot of the terrace, 
endeavoured to flop his men, and even ordered thole 
who fled to be killed. But the Carthaginians, per- 
ceiving the confufion the Romans were in, threw them- 
fclvts upon them like fo many wild beads ; and having 
put them to flight only with their torches, they fet 
fire to the machines, and entirely confumed them. 
This, however, did not difeourage the eonlul: he re- 
newed the attack a few days after, carried the terrace 
by aflault, and lodged 4000 men upon it. As this 
was an important pod, becaufe it pent in Carthage on 
the fea-fide, ./fdmilianus took care to fortify and fe- 
cure it againfl' the fallies of the enemy; and then, 
winter approaching, he fufpended all further attacks 
upon the place till the return of good weather. Du- 
ring the winter feafon, however, the conful was not 
inaeflive. The Carthaginians had a very numerous 
army under the command of one Diogenes, drongly 
encamped near Nepheris, whence convoys of provifions 
were fent by fea to the befieged, and brought into the 
new bafon. To take Nepheris, therefore, was to de- 
prive Carthage of her chief magazine. This ALmili- 
anus undertook, and fucceeded in the attempt. He 

■firft forced the enemy’s entrenchments, put 70,000 of 
them to the (word, and made 10,000 prifoners f all 
the inhabitants of the country, who could not retire 
to Carthage, having taken refuge in this camp. After 
this, he laid fiege to Nepheris, which was reduced in. 
22 days. Afdrubal being difheartened by the defeat 
of the army, and touched with the mifery of the be- 
fieged now reduced to the utmoft extremity for want 
of provifions, offered to fubmit to what conditions the 
Romans pleafed, provided the city was fpared; but 
this was abfolutely refufed. 

Early in the fpring, JEmilianus renewed the fiege 
of Carthage } and in order to open himfelf a way into 
the city, he ordered Laslius to attempt the reduffion 
of Cotho, a fmall ifland which divided the two ports. 
fEmilianus himfelf made a falfe attack on the citadel, 
in order to draw the enemy thither. This ilratagem 
had the defired effect; for the citadel being a place of 
the greateft importance, moll of the Carthaginians 
haftened thither, and made their utmoft efforts to re- 
pulfe their aggreffors. But in the mean time Laelius 
having, with incredible expedition, built a wooden 
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bridge over the channel which divided Cotho from the Carthage 
ifthmus, entered the ifland, fealed the walls of the v 

fortrefs which the Carthaginians had built there, and 
made himfelf mafter of that important poil. The pro- 
conful, who was engaged before Byrfa, no fooner un- 
derftood, by the loud ihouts of the troops of Laelius, 
that he had made himfelf mafter of Cotho, than he 
abandoned the falfe attack, and unexpectedly fell on RoT^nS en. 
the neighbouring gate of the city, which he broke {er the city, 
down, notwithftanding the (bowers of darts that were 
inceffantly difeharged upon his men from the ramparts. 
As night coming on prevented him from proceeding 
farther, he made a lodgment within the gate, and 
waited there for the return of day, with a defign to 
advance through the city to the citadel, and attack it 
on that fide which was but indifferently fortified. Pur- 
fuant to this defign, at day-break he ordered 4000 
freftr troops to be fent from his camp, and, having fo- 
lemnly devoted to the infernal gods the unhappy Car- 
thaginians, he began to advance at the head of his 
men, through the ftreets of the city, in order to at- 
tack the citadel. Having advanced to the market- 
place, he found that the way to the citadel lay through 
three exceeding ileep ftreets. The houfes on both 
iides were very high, and filled with Carthaginians, 
who overwhelmed the Romans as they advanced with 
darts and Hones; fo that they could not proceed till 
they had cleared them. To this end jEmilianus in 
perfon, at the head of a detachment, attacked the firft 
houfe, and made himfelf mafter of k fword in hand. 
His example was followed by the officers and foldiers, 
who went on from houfe to houfe, putting all they 
met with to the fword. As fall as the houfes were 
cleared on both Tides, the Romans advanced in order of 
battle towards the citadel; but met with a vigorous re- 
iiilance from the Carthaginians-, who on this occaiion 
behaved with uncommon refolution. From the market- 
place to the citadel, two bodies of men fought their 
way every ilep, one above on the roofs of the houfes,, 
the other below in the ftreets. The flaughter was in- 
expreffibly great and dreadful. The air rung with 
{bricks and lamentations. Some were cut in pieces, 
others threw themfelves down from the tops of the 
houfes ; fo that the ftreets were filled with dead and 
mangled bodies. But the deftruftion- was yet greater, whidfis 
when the proconful commanded fire ta be fet to that fet on fire, 
quarter of the town which lay next to the citadel. 
Incredible multitudes, who had efcaped the fwords of 
the enemy, perilhed in the flames, or by the fall of the 
houfes. After the fire, which lafted fix days, had de- 
molifhed a fufficient number of houfes, iEmilianus or- 
dered the rubbifli to be removed, and a large area to 
be made, where all his troops might have room to 
a£l. Then he appeared with his whole army before 
Byrfa ; which fo terrified the Carthaginians, who had 
fled thither for refuge, that firft of all 25,000 women, 
and then 30,000 men, came out of the gates in fuch 
a condition as moved pity. They threw themfelves 
proftrate before the Roman general, alking no favour 
but life. This was readily granted, not only to them, 
but to all that were in Byrfa, except the Roman de- 
ferters, whofe number amounted to 900. Afdrubal’s J74 
wife earneftly intreated her hufband to fuffer her to Crueby and 
join the fuppliants, and carry with her to the pro- cowardice 
conful her two Ions, who were as yet very young ; 

but' 
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Carthage but the barbarian denied her requeft, and reje&ed her 

~'v remonftrances with menaces. The Roman deferters 
feeing themfelves excluded from mercy, refolved to die 
fword in hand, rather than deliver themfelves up to the 
vengeance of their countrymen. Then Afdrubal, find- 
ing them all refolved to defend themfelves to the lad 
breath, committed to their care his wife and children; 
after which he, in a moil cowardly and mean-fpirited 
manner, came and privately threw himfelf at the con- 
queror’s feet. The Carthaginians in the citadel no 
iboner underftood that their commander had abandoned 
the place, than they threw open the gates, and put 
the Romans in pofTeffion of Byrfa. They had now 
no enemy to contend with but the goo deferters; who, 
being reduced to defpair, retreaded into the temple of 
AHfculapius, which was as a fecond temple within the 
firft. There the proconful attacked them ; and thefe 
unhappy wretches, finding there was no way to efcape, 
fet fire to the temple. As the flames fpread, they re- 
treated from one part of the building to another, till 

A.fdrub:iPs they got to the roof. There Afdrubal’s wife appeared 
wife de- in her bell apparel, and having uttered the molt bitter 
ftroys her- imprecations againil her hufband, whom fne faw ftand- 

childj'e"tW0 ^ng ke^ow with iEmilianus, “ Bafe coward (faid fhe), the mean things thou haft done to fave thy life lhall 
not avail thee : thou (halt die this inilant, at leaft in 
thy two children.” Having thus fpoken, fne ftabbed 
both the infants with a dagger; and while they were 
vet ftruggling for life, threw them both from the top 
of the temple, and then leaped down after them into 
the flames. 

Ca thage, Ahnilianus delivered up the city to be plundered, 
plundered, but in the manner prefcribed by the Roman military 

law. The foldiers were allowed to appropriate to 
themfelves all the furniture, utenfils, and brafs money, 
they ihould find in private houfes : but all the gold 
and filver, the ftatues, pictures, &c. were referved to 
Ire put into the hands of the quaeftors. On this occa- 
fion the cities of Sicily, which had been often plundered 
by the Carthaginian armies, recovered a number of 
ftatues, pictures, and other valuable monuments : a- 
mong the reft, the famous brafen bull, which Phalaris 
had ordered to be call, and ufed as the chief inftru- 
ment of his cruelty, was reftox-ed to the inhabitants of 
Agrigentum. As -dimilianus was greatly inclined to 
fpare what remained of this (lately metropolis, he wrote 
to the fenate on the fubjeft, from whom he received 
the following orders: 1. The city of Carthage, with 
Byrfa, and Megalia, fhall be entirely deftroyed, and 
no traces of them left. 2. All the cities that have 
lent Carthage any afiiftance fliall be dilmantled. 3. 
The territories of thofe cities which have declared for 
the Romans, fliall be enlarged with lands taken from 
the enemy. 4. All the lands between Hippo and 
Carthage fhall be divided among the inhabitants of 
Utica. 5. All the Africans of the Carthaginian ftate, 
both men and women, fliall pay an annual tribute to 
the Romans at fo much per head. 6. The whole 
country, which was fubjecl to the Carthaginian ftate, 
fhall be turned into a Roman province, and be governed 
by a praetor, in the fame manner as Sicily. Laftly, 
Rome fliall fend commillioners into Africa, there to 
fettle jointly with the proconful the ftate of the new 
province. Before iEmilianus deftroyed the city, he 
performed thofe religious ceremonies which were re- 

CAR 
quired on fuch occafions : he firft facrificed to the Carthage, 
gods, and then caufed a plough to be drawn round 
the walls of the city. After this, the towers, ramparts, 
walls, and all the works which the Carthaginians had 
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pence, were levelled with the ground ; and laftly, fire 
was fet to the edifices of the proud metropolis, wdiich 
confumed them all, not a fingle houfe efcaping the 
flames. Though the fire began in all quarters at the 
fame time, and burnt with incredible fury, it con- 
tinued for 17 days before all the buildings were con- 
fumed. 

Thus fell Carthage, about 146 years before the 
birth of Chrift ; a city whofe deftrudlion ought to be 
attributed more to the intrigues of an abandoned fac- 
tion, compofed of the moil profligate part of its citi- 
zens, than to the power of its rival. The treafure 
JEmilianus carried off, even after the city had been 
delivered up to be plundered by the foldiers, was im- 
menfe, Pliny making it to amount to 4,470,000 pounds 
weight of iilver. The Romans ordered Carthage ne- 
ver to be inhabited again, denouncing dreadful im- 
precations againfl thofe who, contrary’to this pro- 
hibition, fhould attempt to rebuild any part of it, e- 
fpecially Byrfa and Megalia. Notwithftanding this, I7g 
however, about 24 years after, C. Gracchus, tribune Rebuilt, 
of the people, in order to ingratiate himfelf with them, 
undertook to rebuild it; and, to that end, condudled 
thither a colony of 6000 Roman citizens. The work- 
men, according to Plutarch, were terrified by many 
unlucky omens at the time they were tracing the limits 
and laying the foundations of the new city ; which 
the fenate being informed of, would have fufpended 
the attempt. But the tribune, little affedled with fuch 
prefages, continued to carry on the work, and finifhed 
it in a few days. From hence it is probable that only 
a flight kind of huts were eredled; but, whether 
Gracchus executed his defign, or the work wras entire- 
ly difeontinued, it is certain, that Carthage was the 
firfl Roman colony ever fent out of Italy. According 
to fome authors, Carthage was rebuilt by Julius Csefar; 
and Strabo, who flourifhed in the reign of Tiberius, 
affirms it in his time to have been equal if not fupe- 
rior to any other city in Africa. It was looked upon 
as the capital of Africa for feveral centuries after the 
commencement of the Chriftian sera. Maxentius laid 
it in allies about the fixth or feventh year of Conftan- jyg 
tine’s reign. Genferic, king of the Vandals, took it Utterly de- 
A. D. 439 ; but about a century afterwards it was ye<^ !,V 
re-annexed to the Roman empire by the renowned 
Belifarius. At laft the Saracens, under Mohammed’s 
fucceffors, towards the clofe of the feventh century, 
fo completely deftuoyed it, that there are now fcarce 
any traces remaining. 

At the commencement of the third Punic war, 
Carthage appears to have been one of the firft cities in jg0 
the world. —It was feated on a peninfula 360 fladia or Us ancient 
45 miles in circumference, joined to the continent by grandeur, 
an ifthmus 23 fladia or three miles and a furlong in 
breadth. On the weft fide there projetled from it a 
long trail of land half a ftadium broad ; which {hoot- 
ing out into the fea, feparated it from a lake or mo- 
rafs, and was ftrongly fortified on all tides by rocks and 
a fingle wail. In the middle of the city flood the ci- 
tadel of Byrfa, having on the top of it a temple facred 

to 
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Carthage, to ^fculapius, feated upon rocks on a very high hill, 
■“*—v  to which the a cent was by 60 iteps. On the louth 

fide the city was furrounded by a triple wall, ■ o cu- 
bits high ; flanked all round by parapets and towers, 
placed "at equal diftances of 480 feet. Every tower 
had its foundation funk 32 feet deep, and was four 
ftories high, though the walls were but two: they 
were arched ; and, in the lower part, correfponding 
in depth with the foundations above mentioned, were 
Halls large enough to-hold 300 elephants with then- 
fodder, &c. Over thefe were Halls and other conve- 
niences for 4000 horfes; and there was likewife room 
for lodging 20,000 foot and 4000 cavalry, without 
in the leali incommoding the inhabitants. There were 
two harbours, fo difpofed as to have a communication 
with one another. They had one common entrance 
70 feet broad, and (hut up with chains. The firll was 
appropriated to the merchants ; and included in it a 
vatt number of places of refrefliment, and all kinds of 
accommodations for feamen. The fecond, as well as 
the ill and of Cothon, in the midft of it, was lined 
with large keys, in which were diftinct receptacles for 
fecuring and fheltering from the weather 220 fliips of 
war. Over thefe were magazine's of all forts of naval 
ftores. The entrance into each of thefe receptacles 
was adorned with two marble pillars of the Ionic or- 
der; fo that both the harbour and ifland reprefented 
on each fide two magnificent galleries. Near this 
Eland was a temple of Apollo, in which was a ftatue of 
the god all of mafly gold; and the inlide of the temple 
all lined with plates of the fame metal, weighing 1000 
talents. The city was 23 miles in circumference, and 
at the time we fpeak of contained 700,000 inhabitants. 
Of their power we may have fome idea, by the quan- 
tity of arms they delivered up to the Roman confuls. 
The whole army was aftoniihed at the long train of 
carts loaded with them, which were thought fufficient. 
to have armed alf Africa. At lead it is certain, that 
on this occafion were put into the hands of the Ro- 
mans, 2GOO catapultae, 200,000 complete fuits of ar- 
mour, with an innumerable quantity of fwords, darts,, 
javelins, arrows, and beams armed with iron which 
were thrown from the ramparts by the baliftae. 

The character tranfmitted of the Carthaginians is 
extremely bad; but we have it only on the authority 
of the Romans,, who being their implacable enemies 
cannot be much relied upon. As to their religion, 
manners, &c. being much the fame wfith the Phoeni- 
cians of which they were a colony, the reader is re- 
ferred for an account of thefe things to the article 
Phoenicia. 

On the ruins of Carthage there now Hands only a- 
fmall village called Melcha. The few remains of Car- 
thage conliH only of fome fragments of walls and 17 
cifterns for the reception of rain-water. 

There are three eminences, which are fo many maf- 
fes of fine marbles pounded together, and were in all 
probability the fites of temples and other difiinguifh- 
ed buildings. The prefent ruins are by no means the 
remains of the ancient city defiroyed by the Romans ; 
who after taking it entirely erafed it, and ploughed up 
the very foundations: fo truly they adhered to the 
well-known advice perpetually inculcated by Cato the 
Eider, Delenda eji Carthago. It was again rebuilt by 
the Gracchi family, who conduced a colony to re- 
people it; and continually iacreafing in fplendour, it 
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became at length the capital of Africa under the Ro-New-Car- 
man emperors. It fubfified near 700 years after its 
firfi demolition, until it was entirely deHroyed by the   /—* 
Saracens in the beginning of the 7th century. 

It is a lingular circumilance that the twro cities of 
Carthage and Rome Ihould have been built jull op- 
pqfite one to the other; the bay of I unis and the 
mouth of the Tiber being in a dired line. 

Llttora littoribus contraria, JIudibus utufas, 
Anna armls. Virg. JEn. 1. 4. 

New-Carthage, a confiderable town of Mexico, in 
the province of CoHarica. It is a very rich trading 
place. W. Long. 86. 7. N. Lat. 9. 5. 

CARTHAGENA, a province of South America, 
and one of the moH confiderable in New Callile, on 
account of the great trade carried on by the capital; 
for the country itfelf is neither fertile, rich, nor popu- 
lous. The capital city, called likewife Carihagena, is 
fituated in W. Long. 77. N. Lat. 11. on a fandy ifland, 
by moH writers called a pemnfula ; which, forming a 
narrow- paffage on the fouth-wefi, opens a communi- 
cation with that called Tterra Bomba, as far as Bocca 
Chica. .The little ifland which now- joins them w-as 
formerly the entrance of the bay ; but it having been- 
filled up by orders of the court, Bocca Chica became 
the only entrance : this, however, has been filled up 
fince the attempt of Vernon and Wentworth, and the 
old paffkge again opened. On the north fide the 
land is fo narrow, that, before the wall was begun, 
the difiance from fea to fea was only 35 toifes ; but 
afterwards enlarging, it forms another ifland on this 
fide ; fo that, excepting thefe two places, the whole 
city is entirely furrounded by fait-water. I o the eafi- 
ward it has a communication, by means of a wooden 
bridge, with a large fuburb called Xemani, built on 
another illand, which is alio joined to the continent 
by a bridge of the fame materials. The fortifications 
both of the city and fuburbs- are built after the mo-v 
dern manner, and lined wuth free-Hone ; and, in time 
of peace, the garrifon confifis of ten companies of 77 
men each, helides militia. The city and fuburbs are 
well laid out, the Hreets Hraight, broad, uniform, and 
wqjl paved. All the houfes are built of Hone or brick, 
only one fiory high, well contrived, neat, and furnifh- 
ed w-ith balconies and lattices of wood, which is more 
durable in that climate than iron, the latter being foon 
corroded by the acrimonious quality of the atmo- 
fphere. The climate is exceedingly unhealthy. The 
Europeans are particularly iubjedt to the terrible dif- 
eafe called the black which fweeps off multitudes 
annually on the arrival of the galleons. It feldom- 
Continues above three or four days ; in which time the 
patient is either dead or out of danger, and if he reco- 
vers is never fubjedt to a return of the. fame diffemper. 
—This difeafe has hitherto foiled all the art of the 
Spanifh phyficians ; as has alfo the leprofy, which is 
very common here. At Carthagena, likewife, that 
painful tumour in the legs, occafioned by the entrance 
of the Dracunculus or Guinea-worm, is very common . 
and trouble feme. Another diforder peculiar to this 
country, and to Peru, is ocqafioned by a little infedf 
called Nigua, fo extremely minute, as fcarce to be vi- 
fible to the naked eye. This infedl breeds in the duff, 
infmuates itfelf into the foies of the feet and the legs, 
piercing the. fkin with fuch fubtilty, that there is no 
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Carthngena,being aware of it, oefore it has made its way to the 
Carthamus flefb. If it is perceived in the beginning, it is extra&ed 

'C~~- vvith little pain ; but having once lodged its head, and 
pierced the Hein, the patient mull undergo the pain of an 
incifion, without which a nodus would be formed, and 
a multitude of infeeds ingendered, which would foon 
overfpread the foot and leg. One fpecies of the ntgua 
is venomous; and when it enters the toe, an inflam- 
matory fwelling, greatly refembling a venereal bubo, takes 
place in the groin. 

Carthagena, a fea-port town of Spain in the 
kingdom of Murcia, and capital of a territory of the 
fame name; built by Afdrubal, a Carthaginian general, 
and named after Carthage. It has the belt harbour 
in all Spain, but nothing elfe very conliderable ; the 
hifliop’s fee being transferred to Toledo. In 1706 
it was taken by Sir John Leak ; but the Duke of 
Berwick retook it afterwards. W. Long. 0.58. N. 
Lat. 37. 36. 

CARTHAMUS, in botany : A genus of the or- 
der of polygamia sequalis, belonging to the fyngenelxa 
clafs of plants, and in the natural method ranking un- 
der the 49th order, Ccmpofu<t. The calyx is ovate, 
imbricated with feales, clofe below, and augmented with 
fubovate foliaceous appendices at top.—Of this genus 
there are nine fpecies ; but the only remarkable one is 
the tindtorius, with a faffron-coloured flower. This 
is a native of Egypt and fome of the warm parts of 
Alia. It is at prefent cultivated in many parts of Eu- 
rope, and alfo in the Levant, from whence great quan- 
tities of it are annually imported into Britain for the 
purpofes of dyeing and painting. It is an annual 
plant, and rifes with a ftiff ligneous ftalk, about two 
feet and a half or three feet in height, dividing up- 
wards into many branches, garnilhed with oval point- 
ed leaves fitting clofe to the branches. The flowers 
growr Angle at the extremity of each branch ; the heads 
of the flowers are large, inclofed in a fcaly empalement; 
each fcale is broad at the bafe, flat, and formed like 
a leaf of the plant, terminating in a {harp fpine. The 
lower part of the empalement fpreads open ; but the 
feales above clofely embrace the florets, which are of 
a fine faffron colour, and are the part ufed for the 
purpofes above mentioned. The good quality of this 
commodity is in the colour, which is of a bright faf- 
fron hue : and in this the Britilh carthamus very oft- 
en fails ; for if there happens much rain during the 
time the plants are in flower, the. flowers change to 
a dark or dirty yellow, as they likewife do if the 
.flowers are gathered with any moilture remaining upon 
them.—The plants are propagated by feeds, which 
Ihould be fown in drills, at two feet and a half diftanee 
from one another, in which the feeds fhould be fcat- 
tered fingly. The plants will appear in lefs than a 
month ; and in three weeks or a month after, it will 
be proper to hoe the ground ; at which time the plants 
Ihould be left fix inches diftant: after this they will 
require a fecond hoeing ; when they mull be thinned 
to the diftance at which they are to remain. If after 
this they are hoed a third time, they will require no 
farther care till they come to flower; when, if the 
fafflower is intended for ufe, the florets Ihould be cut 
off from the flowers as they come to perfection : but 
this mull be performed when they are perfeftly dry ; 
and then they fhould be dried in a kiln with a mode- 
rate fire, in the fame manner as the true faffron. But 
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in thofe flowers which are propagated for feeds, the Carthafans 
florets muff be cut off, or the feeds will prove abor- ^ « 
tive.—The feeds of carthamus have been celebrated as "} 
a cathartic ; but they operate very flowly, and for the 
molt part diforder the ftomach and bowels, efpccially 
when given in fubftance : triturated with diftilled aro- 
matic waters, they form an emullion lefs offenfive, yet 
inferior in efficacy to the more common purgatives. 
They are eaten by a fpecies of Egyptian parrot, which 
is very fond of them ; to other birds or beafts they 
would prove a mortal paifon. 

CARTHUSIANS, a religious order founded in 
the year 1080, by one Brudo. The Carthufmns, fo 
called from the defert of Chartreuxy the place of their 
inffitution, are remarkable for the aufferity of their 
rule. They are not to go out of their cells, except to 
church, without leave of their fuperior ; nor fpeak to 
any perfon without leave. They muff not keep any 
portion of their meat or drink till next day; their beds 
are of ftraw, covered with a felt; their cloathing two 
hair-cloths, two cowls, two pair of hofe, and a cloke, 
all coarfe. In the refedfory, they are to keep their 
eyes on the dilh, their hands on the table, their atten- 
tion on the reader, and their hearts fixed on God. 
Women are not allowed to come into their churches. 
It is computed that there are 172 houfes of Carthu- 
fians ; whereof live are of Nuns, who pradfife the fame 
aufterities as the Monks. They are divided into 16 
provinces, each of which has two vifitors. There have 
been feveral canonized faints of this order, four cardi- 
nals, 70 archbifhops and bilhops, and a great many 
very learned writers. 

Carthusian-Powder, the fame with kermes-mineral. 
See Kermes. 

CARTILAGE, in anatomy, a body approaching 
to the nature of bones ; but lubricous, flexible, and 
elaftic. See Anatomy. 

CARTILAGINOUS, in ichthyology, a title given 
to all fifh whofe mufcles are fupported by cartilages Brit. Zool. 
inftead of bones ; and comprehends the fame genera HI 75. 
of fifh to which Linnams has given the name of am- 
philia nantes ; but the word amphibia ought properly 
to be confined to fuch animals as inhabit both ele- 
ments ; and can live, without any inconvenience, for 
a confiderable time, either on land or in water ; fuch 
as tortoifes, frogs, and feveral fpecies of lizards ; and, 
among the quadrupeds, hippopotami, £sV. &c. 

Many of the cartilaginous fifh are viviparous, being 
excluded from an egg, which is hatched within them. 
The egg confifts of a white and a yolk ; and is lodged 
in a cafe formed of a thick tough fubftance, notunlike 
foftened horn : fuch are the eggs of the ray and Jhark 
kinds. Some again differ in this refpett, and are ovi- 
parous.; fuch is the Jiurgeon, and others. 

They breathe either through certain apertures be- 
neath, as in the rays ; on their fides, as in the Jharks, 
See. ; or on the top of the head, as in the pipe-fijh : 
for they have not covers to their gills like the bony 
fifh. 

CARTMEL, a town of Lancafhire in England. 
It is feated among the hills called Carmel-fells, not far 
from the fea, and near the river Kent; adorned with 
a very handfome church, built in the form of a crofs 
like a cathedral. The market is well fupplied with 
corn, fheep, and fifh. W. Long. 2. 43. N. Lat. 54. 15. 

CARTON, or Car-toon, in painting, a defign 
drawn 
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drawn on ftrong paper, to be afterwards calked through, 
and transferred on the frefh platter of a wall to be 
painted in frefco. It is alfo ufed for a defign coloured, 
for working in mofaic, tapeftry, iffc. The word is 
from the Italian Cartoni, (carta “ paper,” and oni 
“ large,”) denoting many fheets of paper patted on 
canvas, on which large detigns are made, whether co- 
loured or with chalks only. Of thefe many are to be 
feen at Rome, particularly by Domenichino. Thofe by 
Andrea Mantegna, which are at Hampton Court, were 
made for paintings in the old ducal palace at Mantua. 
But the moft famous performances of this fort are, 

The Cartoons of Raphael, fo defervedly applauded 
throughout Europe by all authors of refined tafte, and 
all true admirers of the art of defign, for their various 
and matchlefs merit, particularly with regard to the 
invention, and to the great and noble exprefiion of 
fuch a variety of charafters, countenances, and molt 
expreffive attitudes, as they are differently affe&ed and 
properly engaged, in every compoiition. Thefe car- 
toons are feven in number, and form only a fmall part 
of the facred hiftorical defigns executed by this great 
artift, while engaged in the chambers of the Vatican 
under the aufpices of Popes Julius II. and Leo X. 
When finifhed, they were fent to Flanders, to be co- 
pied in tapeftry, for adorning the pontifical apartments: 
which tapeftries were not fent to Rome till feveral 
years after the deceafe of Raphael, and even in all 
probability were not finiihed and fent there before the 
terrible fack of that city in the time of Clement VII. 
when Raphael’s fcholars were fled from thence, and 
none left to enquire after the original Cartoons, which 
lay negle&ed in the ftore-rooms of the manufactory. 
The great revolution alfo which followed in the Low 
Countries prevented their being noticed amidft the en- 
tire neglect of the works of art. It was therefore a 
moft fortunate circumftance that thefe feven efcaped 
the wreck of the others, which were torn in pieces, 
and remain difperfed as fragments in different collec- 
tions. Thefe feven were purchafed by Rubens for 
Charles I. and they have been fo roughly handled 
from the firft, that holes were pricked for the weavers 
to pounce the outlines, and other parts almoft cut 
through in tracing alfo. In this ftate perhaps they as 
fortunately efcaped the fale amongft the royal collec- 
tion, by the difproportioned appraifement of thefe 
feven at 3001. and the nine pieces, being the Triumph 
of Julius Caffar, by Andrea Mantegna, appraifed at 
j 000 1. They feem to have been taken fmall notice 
of till King William built a gallery, purpofely to re- 
ceive them, at Hampton Court j whence they were 
moved, on their fuffering from damps, to the Queen’s 
Palace. They are now at Windfor Caftle, and open 
to public infpeeftion. 

CARTOUCHE, in archite&ure and fculpture, an 
ornament reprefenting a fcroll of paper. It is ufually 
a flat member, with wavings, to reprefent fome in- 
feription, device, cipher, or ornament of armoury. 
They are, in architecture, much the fame as modil- 
iions ; only thefe are fet under the cornice in wainf- 
-cotting, and thofe under the cornice at the eaves of a 
houfe. 

Cartouche, in the military art, a cafe of wood, 
about three inches thick at the bottom, girt with mar- 
lin, holding about four hundred muiket-bails, befides 
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fix or eight balls of iron, of a pound weight, to be Cartridge 
fired out of a hobit, for the defence of a pafs, &c. 

A cartouche is fometimes made of a globular form, , 
and filled with a ball of a pound weight; and fome- 
times it is made for the guns, being of a ball of half 
or quarter a pound weight, according to the nature of 
the gun, tied in form of a bunch of grapes, on a tom- 
pion of wood, and coated over. Thefe were made in 
the room of partridge-ftiot. 

CARTRIDGE, in the military art, a cafe of pafte- 
board or parchment, holding the exadt charge of a 
fire-arm. Thofe for mulkets, carabines, and piftols, 
hold both the powder and ball for the charge ; and 
thofe of cannon and mortars are ufually in cafes of 
pafteboard or tin, fometimes of wood, half a foot long, 
adapted to the caliber of the piece. 

Cartridge-Box, a cafe of wood or turned iron, co- 
vered with leather, holding a dozen mulket-cartridges. 
It is wore upon a belt, and hangs a little lower than 
the right pocket-hole. 

CARTWRIGHT (William) an eminent divine 
and poet, born at North way, near Tewkftmry, in 
Gloucefterfliire, in September 1611. He finifhed his 
education at Oxford; afterwards went into holy or- 
ders, and became a moft florid preacher in the univer- 
fity. In 1642, he had the place of fuccentor in the 
church of Salifbury ; and, in 1643, was chofen junior 
prodtor in the univeriity. He was alfo metaphyfical 
reader there. Wit, judgment, elocution, a graceful 
perfon and behaviour, occalioned that encomium of 
him from dean Fell, “ That he was the utmoft that 
“ man could come to.” He was an expert linguift ; 
an excellent orator ; and at the fame time was eiteem- 
ed an admirable poet. There are extant of his, four 
plays, and fome poems. He died in 1643, aged 33. 

CARVAGE, carvagium, the fame with Carru- 
CAGE. 

Henry III. is faid to have taken carvage, that is 
two marks of filver of every knight’s fee, towards the 
marriage of his After Ifabella to the emperor. Car- 
vage could only be impofed on the tenants in capite. 

Carvage alfo denotes a privilege whereby a man 
is exempted from the fervice of carrucage. 

CARUCATURIUS, in ancient law books, he that 
held land in foccage, or by plough tenure. 

CARUCATE. See Carrucate. 
CARVER, a cutter of figures or other devices in 

wood. See Carving. 
Carvers anfwer to what the Romans called fculptores, 

who were different from cxlatores, or engravers, as thefe 
laft wrought in metal. 

Carver is alfo an officer of the table, whofe bufi- 
nefs is to cut up the meat, and diftribute it to the 
guefts. The word is formed from the Latin carptor, 
which fignifies the fame. The Romans alfo called 
him carpus, fometimes fcijfor, feindendi magijler, and 

Jlruclor. 
In the great families at Rome, the carver was an 

officer of fome figure. There were mafters to teach 
them the art regularly, by means of figures of animals 
cut in wood. The Greeks alfo had their carvers, cal- 
led iixrpoi, q. d. derihitores, or dijlrihulors. In the pri- 
mitive times, the matter of the feaft carved for all his 
guefts. Thus in Homer, when Agamemnon’s ambaf- 
fadors were entertained at Achilles’s table, the hero 
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himfelf carved the meat. Of later times, the fame of- 
fice on folemn occafions was executed by fome of the 
chief men of Sparta. Some derive the cuftom of dif- 
tributing to every gueft his portion, from thofe eaily 
ages when the Greeks firft left off feeding on acorns, 
and learned the ufe of corn : The new diet was fo 
great a delicacy, that to prevent the guefts from quar- 
relling about it, it was found neceffary to make a fair 
diftribution. 

In Scotland, the king has a hereditary carver in the 
family of Anftruther. 

CARUI, or Carvi, in botany. See Carum. 
CARVING, in a general fenfe, the art or a£t of 

cutting or fafhioning a hard body, by means of fome 
lharp inftrument, efpecially a chiffel. In this fenfe 
carving includes ftatuary and engraving, as well as cut- 
ting in wood. 

Carving, in a more particular fenfe, is the art of 
engraving or cutting figures in wood. In this fenfe 
carving, according to Pliny, is prior both to ftatuary 
and painting. 

To carve a figure or defign, it muft be fit ft drawn 
or pafted on the wood ; which done, the reft of the 
block, not covered by the lines of the defign, are to 
be cut away with little narrow-pointed knives. The 
wood fitted for the ufe is that which is hard, tough, 
and clofe, as beech, but efpecially box : to prepare 
it for drawing the defign on, they wafti it over with 
white-lead tempered in water ; which better enables 
it either to bear ink or the crayon, or even to take 
the impreffion by chalking. When the defign is to 
be pafted on the wood, this whitening is omitted, and 
they content themfelves with feeing the wood well 
planed. Then wiping over the printed fide of the fi- 
gure with gum tragacanth diffolved in water, they clap 
it fmooth on the wood, and let it dry ; which done, 
they wet it (lightly over, and fret off the furface of the 
paper gently, till all the ftrokes of the figure appear 
diftinftly. This done, they fall to cutting or car- 
ving, as above. 

CARUM, in botany: A genus of thedigynia order, 
belonging to the pentandria clafs of plants ; and in 
the natural method ranking under the 45th order, 
Umbellat/z. The fruit is ovate, oblong, and ftriated ; 
the involucrum monophyllous; the petals are carinated 
or keel-ftiaped below, and emarginated by their in- 
fledlion. 

Species, &c. 1. The carui, or caraway of the (hops, 
grows naturally in many places of Britain. It is a bien- 
nial plant, which rifes from feeds one year, flowers the 
next, and periflies foon after the feeds are ripe. It 
hath a taper root like a parfnip, but much fmaller, 
which runs deep into the ground, fending out many 
fmall fibres, and hath a ftrong aromatic tafte. From 
the root arifes one or two fmooth, folid, channelled 
(talks, about two feet high, garnifhed with winged 
leaves, having long naked foot-ftalks. 2. The hif- 
panicum is alfo a biennial, and is a native of Spain. 
It rifes with a ftronger (talk than the former, which 
feldom grows more than a foot and half high ; but is 
clofely garnifhed with fine narrow leaves like thofe of 
dill. Both thefe plants are propagated by feeds, 
which ought to be fown in autumn. Sheep, goats, 
and fwine, eat this plant; cows and horfes are not 
fond of it. Parkinfon fays, the young roots of cara- 

Cary. 

218 ] CAR 
way are better eating than parfnips. The tender Caruncula 
leaves may be boiled with pot herbs. The feeds have 
an aromatic fmell, and a warm pungent tafte. They 
are ufed in cakes, incrufted with fugar, as fweet-meats, 
and diflilled with fpirituous liquors, for the fake of the 
flavour they afford. They are in the number of the 
four greater hot feeds ; and frequently employed, as a 
ftomachic and carminative, in flatulent colics and the 
like. 

CARUNCULA, or ca-runclr, in anatomy, a term 
denoting a little piece of flefh, and applied to feveral 
parts of the human body. Thus, 

Carunculje Myrtiformes, in anatomy, flefhy knobs 
about the (ize of a myrtle-berry, fuppofed to owe their 
origin to the breaking of the hymen. See Anatomy, 
n° 108. 

Caruncles in the urethra, proceeding from a go- 
norrhoea, or an ulceration of the urethra, may be re- 
duced by introducing the bougie. 

CARUS, a hidden deprivation of fenfe and motion, 
affedling the whole body. See (the Index fubjoined to) 
Medicine. 

Carus (Marcus Aurelius), was raifed from a low 
ftation, by his great merit, to be emperor of Rome in 
282. He (bowed himfelf worthy of the empire ; fub- 
dued its enemies ; and gave the Romans a profpedt of 
happy days, when he was unfortunately killed by light- 
ning in 284. 

CARWAR, a town of Afia, on the coaft of Mala- 
bar in the Eaft Indies, and where the Fall India com- 
pany have a factory, fortified with two baftions. T he 
valleys about it abound in corn and pepper, which 
laft is the beft in the Eaft Indies. The woods on 
the mountains abound with quadrupeds, fuch as ty- 
gers, wolves, monkeys, wild hogs, deer, elks, and a fort 
of beeves of a prodigious (ize. The religion of the 
natives is Paganifm; and they have a great many 
ftrange and fuperftitious cuftoms. E. Long. 73. 7. 
N. Lat. 1 5. o. 
CARYA- AE, (Stephanas); Carya, (Paufanias); 

a town of Laconia, between Sparta and the borders of 
Meffenia : where ftood a temple of Diana, thence call- 
ed Caryatis, idis ; whofe annual feftival, called Carya, 
orum, was celebrated by Spartan virgins with dances. 
An inhabitant, Caryates, and Caryatis ; Caryatis apis, a 
Laconian bee, (Stephanus.) 

CARYAE-arum, (anc. geog.), a place in Arcadia, to- 
wards the borders of Laconia. Whether from this 
of Arcadia, or that of Laconia, the Columns Carya- 
ta/w of Vitruvius and Pliny (which were ftatues of 
matrons in doles or long robes) took the appellation, 
is difputed. 

CARY (Lucius), Lord vifcount Falkland, was born 
in Oxfordftiire, about the year 1610 ; a young noble- 
man of great abilities and accompliftiments. About 
the time of his father’s death in 1633, he was made 
gentleman of the privy chamber to king Charles I. 
and afterwards fecretary of ftate. Before the affem- 
bling of the long parliament, he had devoted himfelf 
to literature, and every pleafure which a fine genius, 
a generous difpofition, and an opulent fortune, could 
afford : when called into public life, he ftood foremoft 
in all attacks on the high prerogatives of the crown ; 
but when civil convulfions came to an extremity, and 
it was necsffary to choofe a fide, he tempered his zeal, 

and 
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Cary, and defended the limited powers that remained to mo- 

Caryates. narchy. Still anxious however for his country, he 
feems to have dreaded equally the profperity of the 
royal party, or that of the parliament ; and among 
his intimate friends, often fadly reiterated the word 
peace. This excellent nobleman freely expofed his per- 
fon for the king in all hazardous enterprizes, and was 
killed in the 34th year of his age at the battle of New- 
berry. In Wei wood’s memoirs we are told, that whilit 
he was with the king at Oxford, his majefty went one 
day to fee the public library, where he was drown a- 
rrong other books a Virgil, nobly printed, and exqui- 
fitely bound. The lord Falkland, to divert the king, 
would have his majelly make a trial of his fortune by 
the Sortes Virgilianae, an ufual kind of divination in 
ages palt, made by opening a Virgil. The king open- 
ing the book, the paflage which happened to comp up, 
was that part of Dido’s imprecation againtt iEneas, 
iv. 615, &c. which is thus tranflated by Dryden. 

“ Opprefs’d with numbers in th’ unequal field, 
“ His men difcourag’d, and himfelf expell’d ; 
“ Let him for fuccour fue from place to place, 
“ Torn from his fubje&s and his fon’s embrace,” &c. 

King Charles feeming concerned at this accident, the 
loid Falkland, who obferved it, would likewife try his 
own fortune in the fame manner ; hoping he might fall 
upon fome palfage that could have no relation to his 
cafe, and thereby divert the king’s thoughts from any 
imprtffion the other might make upon him : but the 
place lord Falkland Humbled upon was yet more fuit- 
ed to his deftiny than the other had been to the king’s; 
being the following expreffions of Evander, upon the 
untimely death of his fon Pallas, ^En. xi. 152. 

“ O Pallas ! thou hall fail’d thy plighted word. 
“ To fight with caution, not to tempt the iword, 
<( I warn’d thee, but in vain : for well I knew 
“ What perils youthful ardour would purfue ; 
“ That boiling blood would carry thee too far; 
“ Young as thou wert in dangers, raw to war. 
“ O curft eflfay of arms, difaft’rous doom, 
“ Prelude of bloody fields and fights to come !” 

He wrote feveral things, both poetical and political; 
and in fome of the king’s declarations, fuppofed to be 
penned by lord Falkland, we find the firll regular de- 
finition of the Englilh conftitution that occurs in any 
compofition publifhed by authority. His predecelfor, 
the firft vifcount Cary, was ennobled for being the firll 
who gave king James an account of queen Elizabeth’s 
death. 

Cary (Robert), a learned Enlilh chronologer, born 
in Devonlhire about the year 1615. On the rello- 
ration, he was preferred to the archdeaconry of Exe- 
ter; but on fome pretext was ejected in 1664, and 
fpent the reft of his days at his re£lory of Portle- 
mouth, where he died in 1688. He publilhed Pala- 
Jogia Chronica, a chronology of ancient times, in three 
parts, dida&ical, apodeiftical, and canonical; and 
tranflated the hymns of the church into Latin verfe. 

CARYATES, in antiquity, a feftival in honour of 
Diana furnamed Caryafis, held at Caryum, a city of La- 
conia. The chief ceremony was a certain dance faid 
to have been invented by Caftor and Pollux, and per- 

19 ] CAR 
formed by the virgins of the place. During Xerxes’s 
invafion, the Laconians not daring to appear and cele-^ ^ , 
brate the cuftomary folemnity, to prevent incurring " * 
the anger of the goddefs by fuch an intermiffion, the ——^ i 
neighbouring fwains are faid to have aflembled and 
fung pallorals or bucolifmi, which is faid to have been 
the origin of bucolic poetry. 

CARYATIDES, or Caraites. See Architec- 
ture, n° 56. 

CARYL (Jofeph), a divine of the left century, bred 
at Oxford, and fome time preacher to the focitty of 
Lincoln’s inn, an employment he filled with much ap- 
plaufe. He became a frequent preacher before the 
long parliament, a licenfer of their books, one of the 
alfembly of divines, and one of the triers for the ap- 
probation of minifters; in all which capacities he 
fhowed himfelf a man of confiderable parts and learn- 
ing, but with great zeal againft the king’s perfon 
and caufe. On the reftoration of Charles II. he was 
filenced by the atl of uniformity, and lived privately 
in London, where, befides other works, he dillinguilh- 
ed himfelf by a laborious Expofition of the Book of Job; 
and died in 1672. 

CARYLL (John), a late Englilh poet, was of the 
Roman Catholic perfuafion, being fecretary to queen 
Mary the wife of James II. and one who followed the 
fortunes of his abdicating mailer ; who rewarded him, 
firft with knighthood, and then with the honorary 
titles of earl Caryll and baron Dartford. How l®ng 
he continued in that fervice is not known ; but he 
was in England in the reign of queen Anne, and re- 
commended the fubjedl of the “ Rape of the Lock” 
to Mr Pope, who at its publication addrelfed it to him. 
He was alfo the intimate friend of Pope’s “ Unfor- 
tunate Lady.” He was the author of two plays : 
1. “ The Englilh Princefs, or the Death of Richard 
III. 1667,” qto. ; 2. “ Sir Salomon, or the Cautious 
Coxcomb, 1671,” qto. ; and in 1700, he publilhed 
“ The Pfalms of David, tranflated from the Vulgat,” 
izmo. In Tonfon’s edition of Ovid’s Epiftles, that 
of “ Brifeis to Achilles” is faid to be by Sir John 
Caryll; and in Nichols’s Sele£l Colledlion of Mif- 
cellany Poems, vol. II. p. 1. the firft Eclogue of Vir- 
gil is tranflated by the fame ingenious poet. He was 
living in 1717, and at that time mull have been a very 
old man. See three of his letters in the “ Additions 
to Pope,” vol. II. p. 1 14. 

CARYOCAR, in botany: A genus of the tetragy- 
nia order, belonging to the polyandria clafs of plants. 
The calyx is quinquepartite, the petals five, the ftyles 
more frequently four. The fruit is a plum, with 
necleulfes, and four furrows netted. 

CARYOPHYLLiEI, in botany, the name of a ve- 
ry numerous family or order in Linnasus’s fragments of 
a natural method : containing, befides the clafs of the 
fame name in Tournefort, many other plants, which 
from their general appearance feem pretiy nearly al- 
lied to it. The following are the genera, u/z. Agro- 
ftema, Cucubalus, Dianthus, Drypis, Gypfophila, 
Lychnis, Saponaria, Silene, Velazia, Alfine, Arenaria, 
Bufonia, Ceraftium, Cherleria, Glinus, Holofteum, 
Loeftingia, Moehringia,Polycarpon, Sagina, Spergula, 
Stellaria, Minuartia, Mollugo, Ortegia, Pharnaceum, 
Queria. All the plants of this order are herbaceous, 
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Caryophyl- and moflly annual. Some of the creeping kinds do 

not rife an inch, and the tailed, exceed not feven or 
T eight feet. See Botany, fe£l. vi. 22. 

CARYOPHYLLUS, the pink, in botany. See 
PlANTHUS. 

Caryophyllus, the clove-tree, in botany : A 
genus of the monogynia order, belonging to the poly- 
andria clafs of plants ; and in the natural method rank- 
ing under the 19th order, Hefperldete. The corolla is 
tetrapetalous ; the calyx tetraphyllous ; the berry 
xnonofpermous below the receptacle of the flower. 
Of this there is but one fpecies, viz. the aroma- 
ticus, which is a native of the Molucca iflands, par- 
ticularly of Amboyna, where it is principally cul- 
tivated. The clove-tree refembles, in its bark, the 
olive ; and is about the height of the laurel, which it 
alfo refembles in its leaves. No verdure is ever feen 
under it. It has a great number of branches, at the 
extremities of which are produced vaft quantities of 
flowers, that are firft white, then green, and at laft 
pretty red and hard. When they arrive at this de- 
gree of maturity, they are, properly fpeaking, cloves. 
As they dry, they aflame a dark yellowiih caft ; and, 
when gathered, become of a deep brown. The fea- 
fon for gathering the cloves is from O&ober to Fe- 
bruary. The boughs of the trees are then ftrongly 
fhaken, or the cloves beat down with long reeds. 
Large cloths are fpread to receive them, and they are 
afterwards either dried in the fun or in the fmoke of 
the bamboo-cane. The cloves which efcape the no- 
tice of thofe who gather them, or are purpofely left 
upon the tree, continue to grow till they are about an 
inch in thicknefs ; and thefe falling off, produce new 
plants, which do not bear in lefs than eight or nine 
years. Thofe which are called mother-cloves are infe- 
rior to the common fort; but are preferved in fugar 
by the Dutch ; and, in long voyages, eat after their 
meals, to promote digeftion. 

The clove, to be in perfeftion, mufl: be full fized, 
heavy, oily, and eaflly broken ; of a fine fmell, and of 
a hot aromatic tafte, fo as almofl to burn the throat. 
It fhould make the fingers fmart when handled, and 
leave an oily moifture upon them when prefled. In 
the Eafl Indies, and in fome parts of Europe, it is fo 
much admired as to be thought an indifpenfable ingre- 

, dient in almofl; every difh. It is put into their food, 
liquors, wines, and enters likewife the compofition of 
their perfumes. Confidered as medicines, cloves are 
very hot, ftimulating, aromatics ; and poflefs in an 
eminent degree the general virtues of fubftances of 
this clafs. Their pungency relidcs in their. refin ; 
or rather in a combination of refin with effential oil : 
for the fpirituous extrafl is very pungent; but if the 
oil and the refin contained in this extradt are fepa- 
rated from each other by diflillation, the oil will be 
very mild ; and any pungency which it does retain, 
proceeds from fome fmall portion of adhering refin, 
and the remaining refin will be infipid. No plant, or 
part of any plant, contains fuch a quantity of oil as 
cloves do. From 16 ounces NeWman obtained by di- 

. {filiation two ounces and two drams, and Hoffman 
obtained an ounce and an half of oil from two ounces 
of the fpice. The oil is fpecificaily heavier than wa- 
ter. Cloves acquire weight by imbibing water ; and 
this- they will do at fome confiderable difttmce. The 

Dutch, who trade in cloves, make a confiderabie ad Caryot* 
vantage by knowing this fecret. They fell them al- ^ ^ 
ways by weight ; and when a bag of cloves is order- 
ed, they hang it, for feveral hours before it is fent in, 
over a vefiel of water, at about two feet diftance from 
the furface. This will add many pounds to the weight, 
which the unwary purchafer pays for on the fpot. 
This is fometimes praftifed in Europe, as well as in 
the fpice iflands : but the degree of moifture muft be 
more carefully watched in the latter ; for there a bag 
of cloves will, in one night’s time, attraft fo much wa- 
ter, that it may be prefled out of them by fqueezing 
them with the hand. 

The clove tree is never cultivated in Europe. At 
Amboyna the company have allotted the inhabitants 
4000 parcels of land, on each of which they were at 
firft allowed, and about the year 1720 compelled, to 
plant about 125 trees, amounting in all to 500,000. 
Each of thefe trees produces annually on an average 
more than two pounds of cloves ; and confequently 
the colleftive produce muft weigh more than a mil- 
lion. The cultivator is paid with the fpecie that is 
conftantly returned to the company, and receives fome 
unbleached cottons which are brought from Coroman- 
del. 

CARYOTA, in botany: A genus belonging to the 
natural order of Palm*. The male calyx is common, 
the carolla tripartite ; the ftamina very numerous : the 
female calyx the fame; the corolla tripertite; one 
peftil, and a difpermous berry. 

CASA, in ancient and middle-age writers, is ufed 
to denote a cottage or houfe. 

Casa Santa, denotes the chapel of the holy virgin at 
Loretto.—The Santa Cafa is properly the houfe, or 
rather chamber, in which the bleffed virgin is faid to 
have been born, where fhe w'as betrothed to her fpoufe 
Jofeph, w'here the angel fainted her, the Holy Ghoft 
overlhadowed her, and by confequence wftiere the Son 
of God w’as conceived or incarnated. Of this building 
the Catholics tell many wonderful ftories too childifh 
to tranfcribe. The Santa Cafa or holy chamber con- 
fifts of one room, forty-four fpans long, eighteen 
broad, and twenty-three high. Over the chimney, in 
a niche, Hands the image called the great Madona or 
Lady, four feet high, made of cedar, and, as they fay, 
wrought by St Luke, who was a carver as well as a 
phyfician. The mantle or robe fhe has on, is covered 
with innumerable jewels of ineftimable value. She 
has a crown, given her by Louis XIII. of France, and 
a little crown for her fon. 

CASAL, a ftrong town of Italy in Mountferrat, 
with a citadel and a bifhop’s fee. It was taken by 
the French from the Spaniards in 1640; and the duke 
of Mantua fold it to the French in 1681. In 1695 it 
was taken by the allies, who demoliflied the fortifica- 
tions ; but the French retook it, and fortified it 
again. The king of Sardinia became mafter of it in. 
1706, from whom the French took it in 1745'; how- 
ever, the king of Sardinia got poflefiion again in 1746. 
It is feated on the river Po, in E. Long. 8. 37. N. Lat. 
54- 7- 

CasAL-Maggiore, a imall ftrong town of Italy, in 
the duchy of Milan, feated on the river Po. E. Long. 
11. 5. N. Lat. 45. 6. 

CASA-NOVA (Marc. Antony), a Latin poet, born- 
1 at 
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Caran at Rome, fucceeded particularly in epigrams. The 

II poems he compofed in honour of the illuftrious i,afau on. ^ j^ome are a]f0 muci1 clteemed. He died in 
1527- 

CASAN, a confiderable town of Afia, and capital 
of a kingdom of the fame name in the Ruffian em- 
pire, with a ftrong caftle, a citadel, and an archbi- 
Ihop’s fee. The country about it is very fertile in all 
forts of fruits, corn, and pulfe. It carries on a great 
trade in furs, and furnifhes wood for the building of 
ffiips. The kingdom ofCafan is bounded on the north 
by Permia', on the eaft by Siberia, on the fouth by the 
river Wolga, and on the well by the province of Mof- 
cow. E. Long. 53. 25. N. Lat. 55. 38. 

CASAS (Bartholomew de las), bifliop of Chiapa, 
diflinguifhed for his humanity and zeal for the conver- 
iion of the Indians, was born at Seville in 1474; and 
■went with his father, who failed to America with 
Chriftopher Columbus in 1493. At his return to 
Spain he embraced the ftate of an ecclefiaftic, and ob- 
tained a curacy in the ifland of Cuba; but fome time 
after quitted his cure in order to procure liberty for 
the Indians, whom he faw treated by the Spaniards 
in the moll cruel and barbarous manner, which natu- 
rally gave them an unconquerable averlion to Chrifti- 
anity. Bartholomew exerted himfelf with extraor- 
dinary zeal, for 50 years together, in his endeavours 
to perfuade the Spaniards that they ought to treat the 
Indians with equity and mildnefs ; for which he fuf- 
fered a number of perfecutions from his countrymen. 
At lalt the court, moved by his continual remon- 
Itrances, made laws in favour of the Indians, and gave 
orders to the governors to obferve them, and fee 
them executed*. He died at Madrid in 1566, aged 
92. He wrote feveral works, which breathe nothing 
but humanity and virtue. The principal of them are, 
1. An account of the deftrudtion of the Indies. 2. Se- 
veral treatifes in favour of the Indies, againft Hr Se- 
pulveda, who wrote a book to juftify the inhuman bar- 
barities committed by the Spaniards. 3. A very curi- 
ous, and now fcarce, wmrk in Latin, on this queftion, 
“ Whether kings or princes can, confidently with 
confcience, or in virtue of any right or title, alienate 
their fubjefts, and place them under the dominion of 
another fovereign ?” 

CASATI (Paul), alearned Jefuit, born at Placentia 
in 1617, entered early among the Jefuits; and, after 
having taught mathematics and divinity at Rome, was 
fent into Sweden to queen Chriftina, whom he pre- 
vailed on to embrace the popilh religion. He wrote, 
I. Vacuum proferiptum. 2. "Terra machinis mota. 3. Me- 
chanicorum, lilri oclo. 4. De Igne Differtationes ; which 
is much efteemed. 5. De Angells Dlfputatio Theolog. 
6. Hydrojiatlae Dijfertationes. 7. Optica Difputatlones : 
It is remarkable that he wrote this treatife on optics 
at 88 years of age, and after he was blind. He alfo 
wrote feveral’books in Italian. 

CASAUBON (Ifaac), was born at Geneva in 1559; 
and Henry IV. appointed him his libraiy-keeper in 
1603. After this prince’s death, he went into Eng- 
land with Sir Henry Wotton, ambafTador from'King 
James I. where he was kindly received and engaged 
in writing againll Baronius’s annals: he died not long 
after this, in 1614; and was interred in Wedminfter- 

Cafe. 

* See the 
article 
Mexico. 
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abbey, wdiere a monument was eredled to him. He Cafaubon 
was greatly jfkilled in the Greek, and in criticifm ; 
publiffied feveral valuable commentaries; and recei- . 
ved the highell elogiums from all his cotemporaries. 

Casaubon (Meric), fon of the preceding, was born 
at Geneva in 1599. He was bred at Oxford, and 
took the degree of mafter of arts in 1621. The fame 
year he publiffied a book in defence of his father againft 
the calumnies of certain Roman Catholics; which 
gained him the favour of King James I. and a conli- 
derable reputation abroad. He was made prebendary 
of Canterbury by archbiffiop Laud. In the beginning 
of the civil war he loft all his fpiritual promotions, but 
ftill continued to publiffi excellent works. Oliver Crom- 
well, then lieutenant-general of the parliament’s forces, 
wTould have employed his pen in writing the hiftory of 
the late war ; but he declined it, owning, that his 
fubjeft would oblige him to make fuch reflections as 
would be ungrateful, if not injurious, to his lordffiip. 
Notwithftanding this anfwer, Cromwell, fenftble of his 
worth, ordered three or four hundred pounds to be 
paid him by a bookfeller in London whole name was 
Cromwell, on demand, without requiring from him 
any acknowledgment of his benefatftor. But this offer 
he rejefted, though his circumftances were then mean. 
At the fame time it was propofed byr his friend Mr 
Greaves, who belonged to the library at St James’s, 
that, if Cafaubon would gratify Cromwell in the re- 
queft above mentioned, all his father’s books which 
were then in the royal library, having been purchafed 
by King James, fhould be reftored to him, and a pen- 
fion of 300/. a-year paid to the family as long as the 
youngeft fon of Hr Cafaubon flrould live; but this alfo 
was refufed. He likewife refufed handfome offers 
from Chriftina queen of Sweden, being determined to 
fpend the remainder of his life in England. At the 
reftoration he recovered all his preferments, and con- 
tinued writing till his death in 1671. He was the au- 
thor of an Engliffi tranflation of Marcus Aurelius An- 
toninus’s meditations, and of Lucius Florus; editions 
of feveral of the daffies* with notes ; a treatife of ufe 
and cuftom; a treatife of enthuiiafm : with many 
other works; and he left a number of MSS. to the 
univerfity of Oxford. 

CASAURINA, in botany: A genus of the mo- 
nandria order, belonging to the inonoecia clafs of 
plants. The male has the calyx of the amentum ; the 
corolla a bipartite fmall feale. The female has a calyx 
of the amentum, no corolla ; the ftyle bipartite. 

CASCAHE, a fteep fall of w^ater from a higher in- 
to a lower place. The word is French, formed of the 
Italian cafe at a, which fignified the fame ; of cafe are, 
to fall; and that from the Latin cadcre. 

Cafcades are either natural, as that at Tivoli, &c. 
or artificial, as thofe of Verfailles, See. and either fal- 
ling with gentle defeent, as thofe of Sceaux ; or in 
form of a buffet, as at Trianon ; or down fteps, in 
form of a perron, as at St Clou; or from bafon tc 
bafon, &c. 

CASCAIS, a town of Eftremadura in Portugal, fi- 
tuated at the mouth of the river Tagus, 17 miles eaft 
of Liffion. W. Long. 10. 15. N. Lat. 38. 40. 

CASCARILLA. See Clutia and Croton. 
CASE, among grammarians, implies the different 

infle&ion* 
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Cafe inflexions or terminations of nouns, ferving to ex- 

ii prefs the different relations they bear to each other, 
and to the things they reprefent. See Grammar. 

Case alfo denotes a receptacle for various articles ; 
as a cafe of knives, of lancets, of piitols, &c. 

Case, in printing, a large flat oblong frame pla- 
ced aflope, divided into feveral compartments or little 
fquare cells ; in each of which are lodged a number of 
types or letters of the fame kind, whence the compofi- 
tor takes them out, each as he needs it, to compofe his 
matter. See Printing. 

Case is alfo ufed for a certain numerous quantity 
of divers things. Thus a cafe of crcrwn-glafs contains 
ufually 24 tables, each table being nearly circular, 
and about three feet fix inches diameter; of Newcaftk 
glafs, 35 tables; of Normandy glafs, 25. 

Case-Hardening of Iron, is a fuperficial converfion 
of that metal into fieel, by the ordinary method of 
converfion, namely by cementation with vegetable or 
•animal coals. This operation is generally praXifed 
upon fmall pieces of iron wrought into tools and in- 
ffruments to which a fuperficial converfion is fufficient; 
and it may be performed conveniently by putting the 
pieces of iron to be cafe-hardened, together with the 
cement, into an iron box, which is to be clofely fhut and 
•expofed to a red heat during fome hours. By this 
cementation a certain thicknefs from the furface of 
the iron will be converted into fteel, and a proper hard- 
nefs may be afterwards given by fudden extinXion of 
the heated pieces of converted iron in a cold fluid. 
See Steel. 

CASE-Shot, in the military art, mufket-balls, Hones, 
old iron, &c. put into cafes, and Ihot out of great 
guns. 

CASEMENT, or Casemate, in architeXure, a 
hollow moulding, which fome architeXs make one- 
iixth of a circle, and others one-fourth. 

Casement is alfo ufed in building, for a little 
moveable window, ufually within a larger, being made 
to open or turn on hinges. 

CASERN, in fortification, lodgings built in garri- 
fon-towns, generally near the rampart, or in the wafte 
places of the town, for lodging foldiers of the garrifon. 
There are ufually two beds in each cafern for fix fol- 
diers to lie, who mount the guard alternately; the 
third part being always on duty. 

CASERTA, an epifcopal town of Italy in the king- 
dom of Naples, and in the Terra di-Lavoro, with the 
title of a duchy, feated at the foot of a mountain of 
the fame name, in E. Long. 15. 5. N. Lat. 41.5. 

CASES (Peter-Jarnes), of Paris, the moft eminent 
painter of the French fchool; the churches of Paris 
and of Verfailles abound with his works. He died in 
1754, aged 79. 

CASH, in a commercial ftyle, fignifies the ftock or 
ready money which a merchant or other perfon has in 
his prefent difpofal to negociate ; fo called from the 
French term caffe, i. e. chtfl or coffer for the keeping 
of money. 

M. Savary {hows, that the management of the cafh 
of a company is the moll confiderable article, and that 
whereon its good or ill fuccefs chiefly depends. 

Cash-Boo!;. See Book-keeping. 
CASHEL, or Cash 1 l, a town of Ireland in the 

county of Tipperary, and province of Munfter, with 
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an archbilhop’s fee. The ruins of the old cathedral Cafiiel 
teilify its having been an extenfive as well as handfome !l 
Gothic flruXure, boldly towering on the celebrated Cafhmire. 
rock of Caflrel, which taken together form a magni- v “J 

ficent objeX, and bear honourable teftimony to the la- 
bour and ingenuity, as well as the piety and zeal, of 
its former inhabitants. It is feen at a great diftance, 
and in many direXions. Adjoining it are the ruins 
of the chapel of Cormac M‘Culinan, at once king and 
archbifhop of Cafliel, fuppofed to be the firft Hone 
building in Ireland; and feems, by its rude imitation 
of pillars and capitals, to have been copied after the 
Grecian architeXure, and long to have preceded that 
which is ufually called Gothic. Cormac M^ulinan 
was a prince greatly celebrated by the Irifir hiftorians 
for his learning, piety, and valour. He wrote, in his 
native language, a hiitory of Ireland, commonly called 
the Pfalter of Caffjel, which is {till extant, and contains 
the moft authentic account we have of the annals of 
the country to that period, about the year goo. On the 
top of the rock of Caftiel, and adjoining the cathedral, 
is a lofty round tower, which proudly defied the too 
fuccefsful attempts of archbifhop Price, who in this 
century unroofed and thereby demolifhed the ancient 
cathedral founded by St Patrick. In the choir are 
the monuments of Myler Magrath, archbifhop of this 
fee, in the reign of queen Elifabeth, and fome other 
curious remains of antiquity. Cafhel was formerly the 
royal feat and metropolis of the kings of Munfter; 
and on the afcent to the cathedral is a large ftone on 
which every new king of Munfter was, as the inhabi- 
tants report from tradition, folemnly proclaimed. Ca- 
fhel is at prefent but fmall to what we may fuppofe it 
to have been in ancient days. The archbilhop’s pa- 
lace is a fine building. Here is a very handfome mar- 
ket houfe, a fefiions houfe, the county infirmary, a 
charter fchool for twenty boys and the fame number 
of girls, and a very good barrack for two companies of 
foot. The prefent archbifhop Dr Agar hath finifhed 
a very elegant church begun by his predeceffor. W. 
Long. 7. 36. N. Lat. 52. 16. 

CASHEW-nut. See Anacardium. 
CASHIER, the cafh-keeper ; he who is charged 

with the receiving and paying the debts of a fociety.-— 
In the generality of foundations, the cafhier is called 
treafurer. 

Cashiers of the Bank, are officers who fign the notes 
that are iffued out, examine and mark them when re- 
turned for payment, 

CASHMIRE, a province of Afia in the dominions 
of the Mogul. It is fituated at the extremity of Hin- 
doftan, northward of Lahore, and is bounded on the 
one fide by a ridge of the great Caucafus, and on the 
other by the little Tartarian Thibet and Moultan. 
The extent of it is not very confiderable ; but being 
girt in by a zone of hills, and elevated very confider- 
ably above an arid plain, which ftretches many miles 
around it, the fcenes which it exhibits are wild and 
piXurefque. Rivers, hills, and valleys, charmingly di- 
verfify the landfcape. Here, Mr Sullivanf informs us,f PhiUfa- 
a cafcade rufhes from a foaming precipice; there zphial 
tranquil ftream glides placidly along ; the tinkling rill, Rhaffi~ 
too, founds amidft the groves ; and the feathered c\vo-d 

rifters fing the long of love, clofe fheltered in the 
glade. 

At 
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At what time Cafhmire came under the 

of the Mogul government, and how long, and in what 
manner it was independent, before it was annexed to the 
territories of the houfe of Timur, are points that are 
beyond our prefent purpofe. Though inconfiderable as 
to its revenues, it was uniformly held in the higheft 
eflimation by the emperors of Hindoftan. Thither 
they repaired, in the plenitude of their greatnefs, when 
the affairs of Hate would admit of their abfence ; and 
there they divefted themfelves of form and all the op- 
prefilve ceremony of ftate. The royal manner of tra- 
velling to Cafhmire was grand, though tedious and un- 
wieldy, and fhowed, in an eminent degree, the fplen- 
dour "and magnificence of an eaftern potentate. Au- 
run<rzebe, we are told, feldom began his marcu to 
thaf country, for a march certainly it was to be cal- 
led, without an efcort of 80,000 or 100,000 fighting 
men, befides the gentlemen of his houfehold, the at- 
tendants of his feraglio, and moft of his officers of 
ftate. Thefe all continued with him during the time 
he was on the road, which generally was a month : 
but no fooner was he arrived at the entrance of thofe 
aerial regions, than, with a feled party of friends, he 
feparated from the reft of his retinue, and with them 
afcendcd the defiles which led him to his Eden. 

The temperature of the air of Cafhmire, elevated 
as it is fo much above the adjoining country, together 
with the ftreams which continually pour from its moun- 
tains, enables the hufbandman to cultivate with fuccefs 
the foil he appropriates to agriculture ; whilft the gar- 
dener’s labour is amply repaid in the abundant produce 
of his fruit. In fhort, nature wears her gayeft cloath- 
ing in this enchanting fpot. The rivers fupply the in- 
habitants with almoft every fpecies of fifh; the hills 
yield fweet herbage for the cattle ; the plains are co- 
vered with grain of different denominations ; and the 
woods are ftored with variety of game. The Cafh- 
mireans, according to our author, feem a race diftindt 
from all others in the Eaft : their perfons are more 
elegant, and their complexions more delicate and more 
tinged with red. 

On the decadence of the Mogul power in Hindo- 
ftan, Cafhmire felt fome of the ravages of war. It is 
now however in peace } and the inhabitants are defi- 
rous of keeping it fo. They are fprightly and inge- 
nious ; and have feveral curious manufattures much 
valued in India. They are all Mahometans or Idolaters. 
Cafhmire is the capital town. 

CASIMIR, the name of feveral kings of Poland. 
See (Hijlory of) Poland. 

Casimir (Matthias Sorbiewfki), a Polifh Jefuit, 
born in 1597. He was a moft excellent poet; and 
is, lays M. Baillet, an exception to the general rule 
of Ariftotle and the other ancients, which teaches us 
to expedt nothing ingenious and delicate from northern 
climates. His odes, epodes, and epigrams, have been 
thought not inferior to thofe of the fineft wits of 
Greece and Rome. Dr Watts has tranflated one or 
two of his fmall pieces, which are added to his Lyric 
Poems. He died at Warfaw in 1640, aged 43. There 
have been many editions of his poems, the beft of which 
is that of Paris, 1759. 

CASING of Timber-work, among builders, is 
the plaftering the houfe all over the outfide with mor- 
tar, and then ftriking it while wet by a ruler, with 
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dominion the corner of a trowel, to make it refemble the joints 

of free-ftone. Some diredt it to be done upon heart- 
laths, becaufe the mortar would, in a little time, de- , 
cay the fap-laths; and to lay on the mortar in two 
thickneffes, viz. a fecond before the firft is dry. 

CASK, a piece of defenfive armour wherewith to 
cover the head and neck ; otherwife called the head- 
piece and helmet*. The word is French, cafque, from 
caficum or caficus, a diminutive of cafis a helmet. Le HelmeU 
Gendre obferves, that anciently, in France, the gens 
d’arms all wore cajhs. The king wore a cafk gilt; the 
dukes and counts filvered ; gentlemen of extradtion 
poliihed fteel ; and .the reft plain iron. 

The cafk is frequently feen on ancient medals, where 
we may obferve great varieties in the form and fafhion 
thereof; as the Greek fafhion, the Roman fafhion, dffr. 
F. Joubert makes it the moft ancient of all the co- 
verings of the head, as well as the moft univerfaK 
Kings, emperors, and even gods themfelves, are feen 
therewith. That which covers the head of Rome has 
ufually two wings like thofe of Mercury : and that of 
fome kings is furnifhed with horns like thofe of Jupiter 
Ammon; and fometimes barely bulls or rams horns, to 
exprefs uncommon force. 

Cask, in heraldry, the fame with helmet. See 
Heraldry, n° 45. 

Cask, a veffel of capacity, for preferving liquors of 
divers kinds ; and fometimes alfo dry goods, as fugar, 
almonds, life.—A cafk of fugar is a barrel of that 
commodity, containing from eight to eleven hundred 
weight. A cafk of almonds is about three hundred 
weight. 

CASKET, in a general fenfe, a little coffer or ca- 
binet. See Cabinet. 

Caskets, in the fea language, are fmall ropes made 
of finnet, and fattened to gromets, or little rings upon 
the yards; their ufe is to make fall the fail to the yard 
when it is to be furled. 

CASLON (William), eminent in an art of the Biog. Brit. 
greateft confequence to literature, the art of letter- ^ 
founding, was born in 1692, in that part of the town g^yer, 
of Hales Owen which is fituated in Shropfhire. Tho’ by Ni- 
he juftly attained the chara&er of being the Coryphae- chols. 
us in that employment, he was not brought up to the 
bufinefs ; and it is obferved by Mr Mores, that this 
handy-work is fo concealed among the artificers of it, 
that he could not difeover that any one had taught it 
to another, but every perfon who had ufed it had 
learned it of his own genuine inclination. Mr Caflon 
ferved a regular apprenticeflnp to an engraver of orna- 
ments on gun-barrels ; and after the expiration of his 
term, carried on this trade in Vine-ftreet, near the 
Minories. He did not, however, folely confine his 
ingenuity to that inftrument; but employed himfelf 
likewife in making tools for the book-binders, and for 
the chafing of filver plate. Whilft he was engaged in 
this bufinefs, the elder Mr Bovvyer accidentally faw, in 
a bookfeller’s fliop, the lettering of a book uncom- 
monly neat; and inquiring who the artift was by whom 
the letters were made, was hence induced to feek an 
acquaintance with Mr Caflon. Not long after, Mr 
Bowyer took Mr Gallon to Mr James’s foundery, in 
Bartholomew-clofe. Caflon had never before that time 
feen any part of the bufinefs; and being afked by his 
friend, if he thought he could undertake to cut types, 
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Caflon, he-requeued a fingle day to confider the matter, and portion of its inexhanllible (tores. But the animals Cafpijin. 

Cafp'un. then replied that he had no doubt but he could. Upon which this lake nourifhes multiply to fuch a degree, 
this anfwer, Mr Bowyer, Mr Bettenham, and Mr Watts that the Ruffians, who alone are in condition to make 
had fych a confidence in his abilities, that they lent them turn to account, jultly confider them as a never 
him 500I. to begin the undertaking, and he applied failing fource of profit and wealth. It will be under- 
himfelf to it with equal affiduity and fuccefs. In 1 720, ftood that we fpeak of the fifh of the Cafpian and of 
the fociety for promoting Chriftian knowledge, in con- its fiffieries, which make the foie occupation and priu- 
fequence of a reprefentation from Mr Solomon Negri, cipal trade of the people inhabiting the banks of the 
a native of Damafcus in Syria, who was W’ell (killed in Wolga and of the Jaik. This bufinefs is didinguiffieti 
the Oriental tongues, and had been profeffor of Ara- into the great and leffer filheries. The fifh compre- 
bic in places of note, deemed it expedient to print, for bended under the firft divifion, fuch as the durgeon and 
the ufe of the Eaftern churches, the New Teftament others, abound in all parts of the Cafpian as well as in 
and Pfalter in the Arabic language. Thefe were in- the rivers that communicate with it, and which they 
tended for the benefit of the poor Chriftians in Palef- afcend at fpawning-time. The fmall fifiies, fuch as the 
tine, Syria, Mefopotamia, Arabia, and Egypt, the falmon and many others, obferve the general law of 
conftitution of which countries did not permit the ex- quitting the fait waters for the frefh, nor is there an 
ercife of the art of printing. Upon this occafion Mr inftance of one of them remaining conllantly in the 
Caflon was pitched upon to cut the fount ; in his fpe- fea. 
cimens of which he diftinguifhed it by the name of Seals are the only quadrupeds that inhabit the Caf- 
Engliflr Arabic. Under the farther encouragement of pian; but they are there in fuch numbers as to afford 
Mr Bowyer, Mr Bettenham, and Mr Watts, he pro- the means of fubfiftence to many people in that coun- 
ceeded with vigour in his employment; and he arri- try as well as in Greenland. The varieties of the fpe- 
ved at length to fuch perfedlion, that he not only cies are numerous, diverfified, however, only by the 
freed us from the neceffity of importing types from colour. Some are quite black, others quite white ; 
Holland, but in the beauty and elegance, of thofe made there are fome whitifh, fome yellowiflr, feme of a moufe- 
by him he fo far exceeded the productions of the bed colour, and fome (Ireaked like a tiger. They crawl by 
artificers, that his workmanfhip was frequently export- means of their fore-feet upon the iflands, where they 
ed to the Continent. In (hort, his foundery became, become the prey of the fifhermen, who kill them with 
in procefs of time, the mod capital one that exids in long clubs. As foon as one is difpatched, he is fuc- 
this or in foreign countries. Having acquired opu- ceeded by feveral who come to the affidance of their 
lence in the courfe of his employment, he was put into unhappy companion, but come only to (hare his fate, 
the commiffion of the peace for the county of Middle- They are exceedingly tenacious of life, and endure 
fex. Towards the latter end of his life, his elded fon more than thirty hard blows before they die. They 
being in partnerfhip with him, he retired in a great wall even live for feveral days after having received 
meafure from the a&ive execution of bufinefs. His many mortal wounds. They are mod terrified by fire 
death happened in January 1766. and fmoke ; and as foon as they perceive them, retreat 

CASPIAN sea, a large lake of falt-water in Afia, with the utmod expedition to the fea. Thefe animals 
bounded by the province of Adrakan on the north, grow fo very fat, that they look rather like oil-bags 
and byr part of Perfia on the fouth, ead, and well, than animals. At Adrakan is made a fort of grey foap 
It is upwards of 400 miles long from fouth to north, with their fat mixed with pot-afhes, which is much va- 
and 300 broad from ead to wed. This fea forms fe- lued for its property of cleanfing and taking greafe 
veral gulfs, and embraces between Adrakan and A- from woollen duffs. The greated numbers of them are 
drabad an incredible number of fmall iflands. Its bot- killed in fpring and autumn. Many fmall veffels go 
tom is mud, but fometimes mixed with (hells. At the from Adrakan merely to catch feals. 
didance of fome German miles from land it is 500 fa- If the Cafpian has few quadrupeds, it has in pro- 
thoms deep ; but on approaching the fliore it is every portion dill fewrer of thofe natural produftions which 
where fo (hallow, that the fmalled veffels, if loaded, are looked upon as proper only to the fea. There 
are obliged to remain at a didance. have never been found in it any zoophytes, nor any 

When wre confider that the Cafpian is inclofed on animal of the order of molufea. The fame may al- 
all fides by land, and that its banks are in the neigh- mod be faid of (hells; the only ones found being three 
bourhood of very high mountains, we eafily fee why or four fpecies of cockle, the common mufcle, fome 
the navigation in it (hould be perfectly diderent from fpecies of fnails, and one or two others, 
that in every other fea. There are certain winds that But to compenfate this derility, it abounds in birds 
domineer over it with fuch abfolute fway, that veffels of different kinds. Of thofe that frequent the (hores 
are often deprived of every refource ; and in the whole there are many fpecies of the goofe and duck kind, 
extent of it there is not a port that can truly be called of the dork and heron, and many others of the wader 
fafe. The north, north-ead, and ead wands, blow mod tribe. Of birds properly aquatic, it contains the 
frequently, and occafion the mod violent tempeds. A- grebe, the creded diver, the pelican, the cormorant, 
long the eadern (hore the ead winds prevail ; for which and almod every fpecies of gull. Crows are fo fond 
reafon veffels bound from Perfia to Adrakan always di- of fi(h, that they haunt the (hores of the Cafpian in 
reft their courfe along this (hore. prodigious multitudes. 

Although the extent of the Cafpian Sea is immenfe, The waters of this lake are very impure, the great 
the variety of its produftions is exceedingly fmall. number of rivers that run into it, and the nature of its 
This undoubtedly proceeds from its want of communi- bottom, affefting it greatly. It is true, that in general 
cation with the ocean, which cannot impart to it any the waters are fait; but though the whole wedern (hore 
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CffpEan. extends from the 46th to the 35th degree of north lati- 

tude, and though one might conclude from analogy 
that thefe waters would contain a great deal of fait, 
yet experiments prove the contrary: and it is certain 
that the faltnefs of this fea is diminiEhed by the north, 
north-eaft, and north-well winds; although we may 
with equal reafon conclude, that it owes its faltnefs to 
the mines of fait which lie along its two banks, and 
which are either already known or will be known to 
pofterity. The depth of thefe waters alfo diminifhes 
gradually as you approach the fhores, and their faltnefs 
in the fame way grows lefs in proportion to their proxi- 
mity to the land, the north winds not unfrequehtly 
caufing the rivers to difcharge into it vaft quantities of 
troubled water impregnated with clay. Thefe varia- 
tions which the fea is expofed to are more or lefs con- 
fiderable according to the nature of the winds ; they 
affe& the colour of the river waters to a certain dift- 
ance from the Ihore, till thefe mixing with thofe of the 
fea, which then refume the afcendency, the fine green 
colour appears, which is natural to the ocean, and to 
all thofe bodies of water that communicate with it. 

It is well known, that befides its fait tafie, all fea- 
water has a fenfible bitternefs, which mull be attri- 
buted not only to the fait itfelf, but to the mixture of 
different fubftances that unite with it, particularly to 
different forts of alum, the ordinary effedt of different 
combinations of acids. Befides this, the waters of the 
Cafpian have another tafte, bitter too, but quite di- 
llindt, which affe&s the tongue with an impreffion 
fimilar to that made by the bile of animals ; a property 
which is peculiar to this fea, though not equally fen- 
fible at all feafons. When the north and north-well 
winds have raged for a confiderable time, this bitter 
tafie is fenfibly felt; but when the wind has been fouth, 
very imperfedlly. We fhall endeavour to account for 
this phenomenon. 

The Cafpian is furrounded on its weflern fide by the 
mountains of Caucafus, which extend from Derbent 
to the Black Sea. Thefe mountains make a curve 
near Aflrakan, and dire&ing their cotirfe towards the 
eaflern fhore of the Cafpian, lofe themfelves near the 
mouth of the Ja'ik, where they become fecondary 
mountains, being dilpofed in flrata. As Caucafus is 
an inexhauflible magazine of combuflible fubflances, it 
confequently lodges an aftonifhing quantity of metals 
in its bowels. Accordingly, along the foot of this im- 
menfe chain of mountains, we fometimes meet with 
warm fprings, fometimes fprings of naphtha of dif- 
ferent quality; fometimes we find native fulphur, 
mines of vitriol, or lakes heated by internal fires. Now 
the foot of mount Caucafus forming the immediate 
weftern fhore of the Cafpian Sea, it is very eafy to 
imagine that a great quantity of the conftituent parts 
of the former mufl be communicated to the latter: 
but it is chiefly to the naphtha, which abounds fo much 
in the countries which furround this fea, that we mufl 
attribute the true caufe of the bitternefs peculiar 
to its waters; for it is certain that this bitumen flows 
from the mountains, fometimes in all its purity, and 
fometimes mixed with other fubftances which it ac- 
quires in its paflage through fubterranean channels, 
from the moft interior parts of thefe mountains to the 
fea, where it falls to the bottom by its fpecific gravity. 
It is certain too, that the north and north-well winds 
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detach the greateft: quantities of this naphtha ; whence 
it is evident that the bitter tafie mufl be moil fenfible 
when thefe winds prevail. We may alfo comprehend 
why this tafie is not fo flrottg at the furface or in the 
neighbourhood of the fhore, the waters there being 
lefs impregnated with fait, and the naphtha which iff 
united with the water by the fait, being then either 
carried to a diftance by the winds or precipitated to the 
bottom. 

But it is not a bitter tafie alone that the naphtha 
communicates to the waters of the Cafpian : thefe wa- 
ters were analyfed by M. Gmelian, and found to con- 
tain, befides the common fea-falt, a confiderable pro- 
portion of Glauber-falt, intimately united with the 
former, and which is evidently a produdlion of the 
naphtha. 

As the waters of the Cafpian have no outlet, they 
are difcharged by fubterranean canals through the 
earth, where they depbfit beds of fait ; the furface of 
which correfponds with that of the level of the fea. 
The two great defarts which extend from it to the eaft 
and weft are chiefly compofed of a faline earth, in 
which the fait is formed by efflorefcence into regular 
cryflals ; for which reafon fait fhowers and dews are 
exceedingly common in that neigboiirhood. The fait 
of the marfhes at Aftrakan, and that found in efflore- 
fcence in the defarts, is by no means pure fea-falt, but 
much debafed by the bitter Glauber fait we mentioned 
above. In many places indeedit is found with cryflals 
of a lozenge fliape, which is peculiar to it, without 
any cubical appearance, the form peculiar to cryftals of 
fea-falt. 

A great deal has been written on the fucceffive aug- 
mentation and decreafe of the Cafpian fea, but with 
little truth. There is indeed to be perceived in it a 
certain rife and fall of its waters ; in which, however, 
no obfervation has ever difcovered any regularity. 

Many fuppofe (and there are flrong prefumptions in 
favour of the fuppofition), that the fhores of the Caf- 
pian were much more extenfive in ancient times than 
they are at prefent, and that it once communicated 
with the Black Sea. It is probable too, that the level 
of this lafl fea was once much higher than it is at j>re« 
fent. If then it be allowed, that the waters of the 
Black Sea, before it procured an exit by the Straits of 
Conftantinople, rofe feveral fathoms above their pre- 
fent level, which from many concurring circumflances 
may eafily be admitted; it will follow, that all the 
plains, of the Crimea, of the Kuman, of the Wolga, 
and of the Jai'k, and thofe of Great Tartary beyond 
the lake of Aral, in ancient times formed but one fea, 
which embraced the northern extremity of Caucafus 
by a narrow ftrait of little depth ; the vefliges of which 
are Hill obvious in the river Mantyfch. 

CASSADA. SeejATROPHA 
CASSANA (Nicolo), called Nicoletto, an emi- 

nent Italian painter, was born at Venice in 1659, and 
became a difciple of his father Giovanni Francefco 
Caffano, a Genoefe, who had been taught the art of 
painting by Bernardino Strozzi. He foon diftinguifh- 
ed himfelf not only by the beauty of his colouring, 
but by the gracefulnefs of his figures in hiftorical com- 
pofitions, as well as in portrait. The moft eminent 
perfonages folicited him to enrich their cabinets with 
fome of his performances; and were more particularly 
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Caflana. defirous to obtain their portraits, becaufe in that branch munificence 

~--y  he excelled beyond competition. <tThe Grand Duke of 
Tufcany, who was an excellent judge of merit in all 
profefiions, and asdiberal an encourager of it, invited 
Nicoletto to his court ; and he there pamted the por- 
traits of that prince and the princefs Violante his con- 
fort. Thofe performances procured him uncommon 
applaufe, as well as a noble gratuity, and he was em- 
ployed and carelfed by the principal nobility of Flo- 
rence. Befide feveral hiftorical fubje&s painted by 
this mailer while he refided in that city, one was a 
very capital defign : The fubjedl of it was the Confp'i- 
racy of Catiline ; it confilled of nine figures as large as 
lifej down to the knees; and the two principal figures 
were reprefented as with one hand joined in the pre- 
fence of their companions, and in their othex hand hold- 
ing a cup of blood. Some of the Englifh nobility on 
their travels fat to him for their portraits; which being 
fent to London, and highly admired, Nicoletto was 
invited to England, with ftrong aflurances of a ge- 
nerous reception ; and on his arrival he experienced 
the kindnefs, the refpeft, and the liberality, fo peculiar 
to the natives of that kingdom. He had the honour 
of being introduced to the prefence of queen Anne, 
and to paint her portrait; in which he fucceeded fo 
happily, that the queen diilinguilhed him by many 
marks of favour and honour ; but he had not the hap- 
pinefs to enjoy his good fortune for any length of 
time, dying in London, univerfally regretted, in the 
year 1713. 

Cassana (Giovanni Agollino), called L’Abate Caf- 
fana, was brother to the preceding, and born in 
1664. He was educated along with him by their fa- 
ther Francefco Cafiana ; and he finilhed his ftudies at 
Venice, where his brother Nicolo refided for fome time. 
Although he compofed and defigned hillorical fubjedls 
with expertnefs, and with a correftnefs of outline equal 
to his brother ; yet from prudence and fraternal affec- 
tion, he declined to interfere with him, and chofe 
therefore to defign and paint all forts of animals and 
fruits. In that ftyle he arrived at a high degree of 
excellence, imitating nature with exa6lnefs, beauty, 
and truth; expreffmg the various plumage of his birds, 
and the hairs of the different animals with fuch tender- 
nefs and delicacy as rendered them eftimable to all 

' judges and lovers of the art. His works were admit- 
ted into the collections of thofe of the firft rank, and 
accounted ornaments of thole repofitories of what is 
curious or valuable. He alfo painted fruits of thofe 
kinds which were the moft uncommon, or naturally of 
odd and Angular colours ; and fuch filhes as feemed 
worthy to excite admiration by their unufual form, 
colour, or appearance. But befides thofe fubjedts, he 
fometimes painted the portraits of particular perfons 
of diftindtion, which he defigned, coloured, and touch- 
ed, with the fame degree of merit that was vifible. in all 
his other performances. At laft he determined to 
vifit Genoa, where his family had lived in efteem; and 
took with him feveral pictures which he had already 
fmifhed. Llis intention was to difplay his generofity, 
and to appear as a perfon of more wealth and of great- 
er confequence than he really was; and to fupport that 
character, he beftowed his pictures to feveral of the 
principal nobility of that city. But, unhappily, he 
experienced no grateful return for all that prodigal 
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he reduced himfelf by that vain liberality CafTandei 
to the moft necellitous circumftances ; was deprived of 
the means to procure for himfelf even the common ne- 
ceffaries of life ; and wafted away the remainder of his 
days in the bitternefs of poverty, mifery, and negledl. 

CASSANDER, king of Macedon after Alexander 
the Great, was the fon of Antipater. He made fe^ 
veral conquefts in Greece, abolifhed democracy at 
Athens, and gave the government of that ftate to 
the orator Demetrius. Olympias, the mother of Alex- 
ander, having caufed Aridaeus and his wife Euridyce, 
with others of Caffander’s party, to be put to death ; 
he befieged Pydne, whither the queen had retired, took 
it by a ftratagem, and caufed her to be put to death. 
He married Theffalonica the After of Alexander the 
Great ; and killed Roxana and Alexander, the wife 
and fon of that conqueror. At length he entered into 
an alliance with Seleucus and Lyfimachus, agaihft An- 
tigonus and Demetrius ; over whom he obtained a O # / # 
great victory near Ipfus in Phrygia, 301 years before 
the Chriftian asra, and died three years after, in the 19th 
year of his reign. 

CASSANDRA, in fabulous hiftory, the daughter 
of Priam and Hecuba, was beloved of Apollo, who 
promifed to beftow on her the fpirit of prophecy, pro- 
vided fhe would confent to his love. Caffandra feemed 
to accept the propofal; but had no fooner obtained 
that gift, than Hie laughed at the tempter, and broke 
her word. Apollo, being enraged, revenged himfelf 
by caufing no credit be given to her predidlions; 
hence fhe in vain prophefied the ruin of Troy. Ajax, 
the fon of Oileus, having ravifhed her in the temple of • 
Minerva, he was ftruck with thunder. She fell into, 
the hands of Agamemnon, who loved her to diftrac- . 
tion ; but in vain did (lie predict that he would be af- 
faffinated in his own country. He was killed, with 
her, by the intrigues of Clytemneftra; but their death 
was avenged by Oreftes. 

CASSANO, a town of Italy in the duchy of Milan, 
rendered remarkable by an obftinate battle fought 
there between the Germans and French in 1705. It 
is fubjedt to the Houfe of Auftria, and is feated on the 
river Adda,-in E. Long. 10. o. N. Lat. 45. 20. 

CASSANO, a town of Italy in Calabria citerior, in 
the kingdom of Naples, with a bifhop’s fee. E. Long. 
16. 30. N. Lat. 39. 55. 

CASSAVI, or Cassada. See Jatropha. 
CASSEL, a town of French Flanders, and capital 

of a chatellany of the fame name : It is feated on a 
mountain, where the terrace of the caftle is ftill to 
be feen ; and from whence there is one of the fineft 
profpedts in the world ; for one may fee no lefs than 
32 towns, with a great extent of the fea, from whence 
it is diftant 15 miles. E. Long. 2. 27. N. Lat. 50. 48. 

Cassel, the capital city of the landgravate of 
Heffe-caffel, in the circle of the Upper Rhine in Ger- 
many ; (fee Hesse-cassel). It is divided into the 
Old, New, and High towns. The New Town is beft 
built, the houfes being of ftone, and the ftreets broad. 
The houfes of the Old Town, which is within the 
walls, are moftly of timber ; but the ftreets are broad, 
and the market-places fpacious. The place is ftrongly 
fortified, but the fortifications are not regular. It con- 
tains about 32,000 inhabitants, of whom a great pro- 
portion are French Proteftants. Thefe have eftablilh- 
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'Caffia. ed feveral mauufa&ories in the place, particularly in 
—v 1 the woollen branch. It is feated on the declivity of a 

hill near the river Fulva, in E. Long. 9. 20. N. Lat. 

CASSIA, in botany: A genus of the monogyma 
order, belonging to the decandria clafs of plants ; and 
in the natural method ranking under the 33d or- 
der, Lomentacee. The calyx is pentaphyllous ; petals 
five; antherse upper, three barren; lower,three-beaked: 
a leguminous plant. There are 30 fpecies, all of them 
natives of warm climates. The moft remarkable are, 

1 The fi ftula or purging cafiia of Alexandria. It 
is a native of Egypt and both Indies, where it rifes to 
the height of 40 or 50 feet, with a large, trunk, di- 
viding into many branches, garnifhed with winged 
leaves, compofed of five pair of fpear-fhaped lobes, 
which are fmooth, having many tranfverfe nerves from 
the midrib to the border. The flowers are produced 
in long fpikes at the end of the branches, each handing 
upon a pretty long foot-lblk ; thefe are compofed, 
like the former, of fine yellow concave petals, which 
are fucceeded by cylindrical pods from one to two 
feet long, with a dark brown woody fhell, having a 
longitudinal feam on one fide, divided into many cells 
bv tranfverfe partitions, each containing one or two 
oval, fmooth, comprefled feeds, lodged in a blackilh 
pulp, which is ufed in medicine. There are two forts 
of this drug in the (hops ; one brought from the Ealt 
Indies, the other from the Weft : the canes or pods ot 
the latter are generally large, rough, thick-rinded, and 
the pulp naufeous; thofe of the former are lets, 
fmoother, the pulp blacker, and of a fweetertafte ; 

* this fort is preferred to the other. Such pods ihould 
be chofen as are weighty, new, and do not make a 
rattling noife (from the feeds being loole within them) 
when fliaken. The pulp fliould be of a bright (hming 
black colour, and a fweet tafte; not harfh, which hap- 
pens from the fruit being gathered before it has grown 
fully ripe, or fourilh, which it is apt to turn upon keep 
ing: it Ihould neither be very dry nor very moift, nor 
at all mouldy ; which, from its being kept m damp 
cellars or moiftened, in order to increafe its weight, it 
is very fubjeft to be. Greateft part of the pulp dif- 
lolves both in water and in refbfied fpirit; and may 
be extracted from the cane by either. The fliops em- 
ploy water, boiling the bruifed pod therein, and after- 
wards evaporating the folution to a due confiftence. 
This pulp is a gentle laxative medicine*, and frequently 
given, in a dofe of fome drams, in coftive habits. Some 
direft a dofe of two ounces or more as a cathartic, in 
inflammatory cafes, where the more acrid purgatives 
have no place ; but in thefe large quantities it gene- 
rally naufeates the ftomach, produces flatulencies, and 
fometimes gripings of the bowels, efpecially if the callia 
be not of a very good kind : thefe effecfs maybe pre- 
vented by the addition of aromatics, and exhibiting it 
in a liquid form. Geoffrey fays, it does excellent fer- 
vice in the painful tenfion of the belly, which fome- 
times follows the imprudent ufe of antimonials ; and 
that it may be advantageoufly acuated with the more 
acrid purgatives, or antimonial emetics, or employed to 
abate their force, \ allifnieri relates, that the purga- 
tive virtue of this medicine is remarkably piomotei 
by manna ; that a mixture of four drams of caffia and 
two of manna, purges as much as twelve drams of cafua 
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or thirty-two of manna alone. Sennerttts obferves, 
that the urine is apt to be turned of a green colour _ 
by the ufe of caffia: and fometimes, where a large 
quantity has been taken, blackifli. This drug gives 
name to an officinal electuary, and is an ingredient alfo 
in another. 

2. The caffia fenna is a flmibby plant cultivated in 
Perfia, Syria, and Arabia, for the leaves, which forma 
confiderable article of commerce. They are of an ob- 
long figure, (harp-pointed at the ends, about a quarter 
of an inch broad, and not a full inch in length, of a 
lively yellowifh green colour, a faint not \eiy diiagree- 
ble frnell, and a fubacrid, bitte iff, naufeous tafte. 
They are brought from the above places, dried and 
picked from the (talks, to Alexandria in Egypt, and 
thence imported into Europe. Some interior foits are 
brought from Tripoli and other places; thefe may 
eafily be diftinguilhed by their being either narrower, 
longer, and (harper pointed; or larger, broader, and 
round pointed, with fmall prominent veins ; or large 
and obtufe, of a freffi green colour, without any yellow 
call. Senna is a very ufeful cathartic, operating mild- 
ly, and yet effe&ually ; and, if judicioufly dofed and 
managed, rarely occafioning the ill confequences which 
too frequently follow the exhibition of the ftronger 
purges. The only inconveniences complained of in 
this0drug are, its being apt to gripe, and its naufeous 
flavour. The griping quality depends upon a refinous 
fubftartce, which, like the other bodies of this clafs, is 
naturally difpofed to adhere to the coats of the intef- 
tines. The more this refm is divided by fuch matters 
as take off its tenacity, the lefs adhefive, and confe- 
quently the lefs irritating and griping it will prove ; 
and the lefs it is divided, the more griping : hence 
fenna given by itfelf, or infufions made in a very fmall 
quantity of fluid, gripe feverely, and purge lefs than 
when diluted by a large portion of fuitable menftruum, 
or divided by mixing the infufion with oily emulfions. 
The ill flavour of this drug is faid to be abated by the 
greater water-figwort : but we cannot conceive that 
this plant, whofe fmell is manifeftly fetid and its tafte 
naufeous and bitter, can at all improve thofe of fenna : 
others recommend bohea tea, though neither h o this 
any confiderable effea. The fmell of fenna refides in 
its more volatile parts, and may be ddcharged by 
lightly boiling infufions of it made in water : the li- 
quor thus freed irom the peculiar flavour of the fenna, 
may be eafily rendered grateful to the taile, by the 
addition of any proper aromatic tinaure or diftilled 
water. The colleges both of London and Edinburgh 
have given feveral formula: for the exhibition of this 
article, fuch as thofe of infufion, powder, tinaure, and 
elettuary. The dofe of fenna in fubftance, is from a 
fcruple to a dram : in infufion, from one to three or 
four drams. It has been cuftomary to rejea the pe- 
dicles of the leaves of fenna as of little or no ufe: 
Geoffrey however obferves, that they are not much in- 
ferior in efficacy to the leaves themielves. The pods 
or feed-veffels met with among the fenna brought to 
us, are by the college of Bruffels preferred to the leaves: 
they are lefs apt to gripe, but proportionably lefs pur- 
gative. 

CASSiA-Llgnea. See Laurus. 
CASSIDA, in botany. Scutellaria. 
Cassida, in zoology, a genus of infeds belonging 
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to the order of coleoptera. The feelers are like threads, 
but thicker on the outfide; the elytra are marginated; 
and the head is hid under the thorax ; from which laft 
circumftance is derived the name of the genus. Fo- 
reign countries afford many fine fpecies of them. 
Thofe we meet with in thefe parts have fomething 
fingular. Their larva, by the help of the two prongs 
which are to be found at its hinder extremity, makes 
itfelf, with its own excrements, a kind of umbrella, 
that fhelters it from the fun and rain. When this 
umbrella grows over-dry, it parts with it for a new one. 
This larva cafts its flough feveral times. Thirties and 
verticillated plants are inhabited by thefe infedfs. There 
is one fpecies, of which the remarkable chryfalis re- 
fembles an armorial efcutcheon. It is that which pro- 
duces our variegated caffida, and is a very fingular one. 
Numbers of them are found on the fide of ponds, up- 
on the wild elecampane. 

CASSIMER, or Casimer, the name of a thin tweel- 
ed woollen cloth, much in fafhion for fummer ufe. 

CASSIMIRE or Cashmire. See Cashmire. 
CASSINE, in botany: A genus of the trigynia or- 

der, belonging to the pentandria clafs of plants ; and 
in the natural method ranking under the 23d order, 
Dumof<e. The calyx is quinquepartite ; the petals are 
five ; and the fruit is a trifpermous berry. There are 
three fpecies, all of them natives of warm climates. 

Of thefe the moft remarkable is the yapon, which is 
a native of the maritime parts of Virginia and Caroli- 
na. It rifes to the height of ten or twelve feet, fend- 
ing out branches from the ground upward, garniihed 
with fpear-lhaped leaves placed alternately, which con- 
tinue green through the year. The flowers are pro- 
duced in clofe whorls round the branches, at the foot- 
ftalks of the leaves j they are white, and divided into 
five parts, almoft to the bottom. The berries are of 
a beautiful red colour, and as they continue moft part 
of the winter upon the plants without being touched 
by the birds, we may reafonably conclude that they are 
poffeffed of a poifonous quality ; as few of the whole- 
fome innocent fruits efcape their depredations. The 
Indians, however, have a great veneration for this 
plant, and at certain feafons of the year come in great 
numbers to fetch away the leaves. On fuch occafions 
their ufual cuftom, fays Miller, is to make a fire upon 
the ground, and, putting on it a great kettle full of 
water, they throw in a large quantity of yapon leaves; 
and when the water has boiled fufficiently, they drink 
large draughts of the decoftion out of the kettle; 
which feldom fails to vomit them very feverely. In 
this manner, however, they continue drinking and vo- 
miting for three days together, until they imagine 
themfelves fufficiently cleanfed ; they then gather eve- 
ry one a bundle of the fhrub, and carry it home with 
them.— In the operation of thefe leaves by vomiting, 
thofe who have tafted of them fay, that there is no 
tmeafy fenfation or pain. The matter difcharged 
comes away in a full ftream by the mouth, without 
any violence, or fo much as. dhpofing the patient to 
reach, .or decline his head. The Spaniards who , live 
near the gold mines of Peru, are frequently obliged tq 
drink an infufion of this herb in order to moiften their 
breafts; without which they arc-liable to a fort of 
fuifocation, . from the ftrong metallic exhalations that 
arc continually proceeding from the mines. In Para- 
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guay, the Jefuits make a great revenue by importing Chffini 
the leaves of this plant into many countries under the p (Jl . . 
name of Paraguay or South-fea tea, which is there 11 i°‘'eia‘f 
drank in the fame manner as that of China or Japan 
is with us. It is with difficulty preferved in England. 

CASSINI (Johannes Dominicus), a moft excellent 
aftronomer, born at Piedmont in 1635. His early 
proficiency in aftronomy procured him an invitation 
to be mathematical profeffor at Bologna when he was 
no more than 15 years of age: and a comet appear- 
ing in 1652, he difeovered that comets were not ac- 
cidental meteors, but of the fame nature, and proba- 
bly governed by the fame laws, as the planets. In 
the fame year he folved a problem given up by Kep- 
ler and Bullialdus as infolvable, which was, to deter- 
mine geometrically the apogee and eccentricity of a 
planet from its true and mean place. In 1663, he 
was appointed infpedtor-general of the fortifications of 
the caftle of Urbino, and had afterwards the care of 
all the rivers in the ecclefiaftical ftate : he ftill however 
profecuted his aftronomical ftudies, by difeovering the 
revolution of Mars round his own axis ; and, in 1666, 
publifhed his theory of Jupiter’s fatellites. Caffini 
was invited into France by Louis XIV. in 1669, where 
he fettled as the firft profeffor in the royal obferva- 
tory. In 1677 he demonftrated the line of Jupiter’s 
diurnal rotation ; and in 1684 difeovered four more 
fatellites belonging to Saturn, Huygens having found 
cme before. Fit inhabited the royal obfervatory at 
Paris more than forty years ; and when he died in 
17x2, was fucceeded by his only fon James Caffini. 

CASSIODORUS (Marcus Aurelius), fecretary of , 
ftate to Theodoric king of the Goths, was born at SquiL- 
lace, in the kingdom of Naples, about the year 470. 
He was conful in 514, and was in great credit under 
the reigns of Athalaric and Vitiges ; but at feventy 
years of age retired into a monaftery in Calabria, where 
he amufed himfelf in making fun-dials, water hour- 
glaffes, and perpetual lamps. Fie alfo formed a libra- 
ry ; and compofed feveral works, the heft edition of 
which is that of father Caret, printed at Rouen in 
1679.. Thofe moft efteemed are his Divine Inftitu- 
tions, and his treatife on the Soul. He died about the, 
year 562. 

CASSIOPEIA, ia fabulous hiftory, wife to Cef 
pheus king of Ethiopia, and. mother of Andromeda, 
She thought herfelf more beautiful than the Nereides, . 
who defired Neptune to revenge the affront ; fo that 
he fent a fea-monfter into the country, which did much 
harm. To appeafe the god, her daughter Androme- 
da was expofed to the monfter, but was, refeued by 
Perfe.ua; who obtained of Jupiter, that Caffiopeia 
might be placed after his.death among the,liars: hence 
the ccnftellation of that name. 

Cassiopeia, in aftronomy, one of the conftellations 
of the northern hemjfphere, IRuated next, to Cepheus, 
In 1572, there appeared a new liar in this cqnftella- 
tion, which at firft furpaffed in magnitude and bright- 
nefs Jupiter bimfelf,; bift it diminiflied by degrees, and 
at laft difappeared, at the end of eighteen months.. It 
alarmed all the aftronomers of that age, many.of whotp 
wtote differtations on it; among the reft Tycho .Brahe, 
Kepler, Maurolycus, Lycetus, Gramineus, See. Beza, 
the landgrave of Heffe, Rofa, &c. wrote to prove it a 
comet, and the fame which appeared to the Magi at 
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the birth of Jefus Chri'l, and that it came to declare 
his fecond coining : they were anfwered on this iub- 
iea by Tycho, The {tars in the conllellation Caffio- 
peia, in Ptolemy’s Catalogue, are thirteen in Heve- 
lius’s thirtyr-feven; in Tycho’s, forty-fix; but in the Bri- 
tannic Catalogue, Mr Flamftead makes them fifty-five. 

CASSIS, in antiquity, a plated or metallineBtlmet; 
different from the ga/ea, which was of leather. 

CASSITERIA, in the hiftory of fofiils, a genus 
of cryftals, the figures of which are influenced by an 
admixture of fome particles of tin. _ 

The cafliteria are of twro kinds; the whitish pellu- 
cid cafiitenon, and the brown cafliterion. t ne firfl 
is a tolerably bright and p liucld cryftal, and feidom 
fubjeft to the common blemiihcs of cryftal: it is of a 
per fed and regular form, in the figure of a quadrila- 
teral pyramid; and is found in T)evonfnire and Cornwall 
principally. The brown caffitenon is like the former in 
figure : it is of a very fmooth and gloffy lurface, and is 
alfo found in great plenty in Devonftiire and Cornwall. 

CASSITERIDES (anc.geog.), a duller of iflands 
to the weft of the Land’s End ; opposite to Celtiberia, 
(Pliny); famous for their tin, which he cans candulum 
plumbum} formerly open to none but tlie Phoenicians; 
who alone carried on this commerce from Gades, con- 
cealing the navigation from the reft of the world, 
(Strabo). The appellation is from Cajiteros, the 
name for tin in Greek. Now thought to be the Scn- 
ly 1 flands, or Sorlings, (Camden). 

CASSIUS (Spurius), a renowned. Roman general 
and conful, whole enemies acculing him of afpiring to 
royalty, he was thrown down from the iarptian rock, 
485 years before Chrift ; after having thrice enjoyed 
the confular dignity, been once general of the horie 
under the firft didator that was created at Rome, anu 
twice received the honour of a triumph. 

Cassius (Longinus), a celebrated Roman lawyer, 
flouriflied 113 years before Chrift. Hs was fo in- 
flexible a judge, that his tribunal was called the Rock 
cf the impeached. It is from the judicial feverity of 
this Caffius, that very fevere judges have been called 
CaJJiani. 

Cassius (Caius), one of the murderers of Julius 
Ca;far ; after his defeat by Mark Anthony at the bat- 
tle cf Philippi, he ordered one of his freed-men to put 
him to death with his own fwasrd, 41 years before 
Chrift See Rome. 

CASSOCK, or Cassula, a kind of robe or gown, 
wore over the reft of tne habit, particularly by the 
clergy. The word caffock comes from the French 
cafaque, an horfeman’s coat. 

CASSONADE, in commerce, cafic fugar, or fugar 
put into cafks or chefts, after the.firft purification, but 
which has not been refined. It is fold either in pow- 
der or in lumps; the whiteft, and that of which, the 
lumps are largcft, is the beft. Many imagine it to 
fweetemmore than loaf fugar ; but it is certain that it 
yields a great deal more fc-m. 

CASSOWARY, in ornithology. See Struthio. 
CASSUMAR, in the Materia Medica, a root ap- 

proaching to that of zedoary. 
It is cardiac and fudorific, and famous in nervous 

cafes ; it is alfo an ingredient in many compofitions, 
and is preferibed in piowders, bolufes, and ir.fufions. 
Its dofe is from five to fifteen grains. 
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CASSUMBAZAR, a town of India, in Afia, L 

tuated on the river Ganges, in the province of Bengal. 
E. Long. 37. and N. Lat. 24. 

CAST is peculiarly ufed to denote a figure or fmall 
fiatue of bronze. See Bronze. 

Cast, among founders, is applied to tubes of wax 
fitted in divers parts of a mould of the fame matter ; 
by means of which, when the wax of the mould is re- 
moved, the melted metal is conveyed into all the parts 
which the wax before poffeffed. 

Cast, alfo denotes a cylindrical piece of brafs or 
copper, flit in two, lengthwife, tiled by the foundas 
in land, to form a canal or conduit in their moulds, 
whereby the metal may be conveyed to the different 
pieces intended to be caft. 

Cast, among plumbers, denotes a little brazen fun- 
nel at one end of a mould, for cafting pipes without 
foldering, by means of which the melted metal is pour- 
ed into the mould. 

Cast, or Cajlh, in fpeaking of the eaftern affairs,, 
denotes a tribe, or number of families, of the fame 
rank and profeflion. The divifion of a nation into 
calls chiefly obtains in the dominions of the Great 
Mogul, kingdom of Bengal, ifiand of Ceylon, and the 
great penintula oppofite thereto. In each of theie 
there are, according to father Martin, four principal 
caffs, viz. the caft of the bramins, which is the firft, 
and moll noble ; the caft of the rajas> cr princes, who 
pretend to be defeended from divers royal families ; 
the caft of the choutres, which comprehends all the 
artificers ; and that of the parias, the lowed: and moll 
contemptible of all : though Henry Lord, it mull be 
obferved, divides the Indians about Surat into four cafes, 
fomewhat differently from Martin, viz. into bramins, 
or priefts ; cutlery, or foldiers ; Jhuddery, which we call 
banians, or merchants; and ivyfe, the mechanics or 
artificers. Every art and trade is confined to its pro- 
per cajl, nor is allowed to be exercifed by any but thofe 
whofe fathers profeffed the fame. So that, a taylor’s 
fon can never rife to be a painter, nor a painter’s fon 
fall to be a taylor ; though there are fome employ- 
ments that are proper to all the cafts, e. g. every body- 
may be a foldier, or a merchant. There are alfo di- 
vers cafts which are allowed to till the ground, but not 
all. The caft of parias is held infamous, in fo much 
that it is a difgrace to have any dealings or converfa- 
tion with them ; and there are fome trades in the call 
of choutres, which debafe their profeffors almoft to the 
fame rank. Thus fhoemakers, and all artificers in lea- 
ther, as alfo filhermen, and even fhepherds, are reputed 
no better than parias. 

CASTAGNO (Andrea Dal), hiftorical painter, was 
born at a fmall village called Caftagno, belonging to 
the territory of Tufcany, 'in 1409; and being depri- 
ved of his parents, was employed by his uncle to at- 
tend the herds of cattle in the fields ; but, having ac- 
cidentally feen an ordinary painter at work in the 
country, he obferved him for fome time with furprife 
and attention, and afterwards made fuch efforts to imi- 
tate him, as aftoniftied all who faw bis produ&ions. 
The extraordinary genius of Andrea became at laft a . 
common topic cf difeourfe in Florence; and fo far 
excited the curiofity of Bernardetto de Medici, that 
he fent for Andrea ; and perceiving that he had pro 
rnifinsr talents, he ulaced him under the care of the - 
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CAtb’juio, ’>e(l mailers who were at that time in Florence. An- 

1 ' 1>>' drea diligently purfued his {Indies, devoted hirnfelf en- 
tirely to praAice under the direftion of his inftruclors, 
became particularly eminent in defign, and in a few 
years made fo great a progrefs, that he found as much 
employment as he could poflibly execute. He painted 
only in diflemper, and frefco, with a manner of colour- 
ing that was not very agreeable, being rather dry and 

'hard ; till he learned the fecret of painting in oil from 
Domenico Venetiano, who had derived his knowledge 
of that new difcovery from Antonello da Meffina. An- 
drea was the firil of the Florentine artifts who painted 
in oil; but although he was in the higheft degree in- 
debted to Domenico for difclofmg the fecret, yet 'lie 
fecretly envied the merit of the man who taught him 
the art ; and becaufe his own works feemed to be 
much lefs admired than thofe of Domenico, he deter- 
mined to alfaffinate his friend and benefactor. He 
executed his dehgn with the utmofl: ingratitude and 
treachery (for Domenico at that time lived with him, 
and painted in partnerfhip with him), and he ftnbhed 
him at a corner of a ftreet fo fecretly, that he efcaped 
vmobferved, and unfufpected, to his own houfe, where 
he compofedly fat down to work ; and thither Dome- 
nico was foon after conveyed, to die in the arms of his 
murderer. The real author of fo inhuman a tranfac- 
tion was never difeovered, till Andrea, through re- 
morfe of confcience, difclofed it on his death-bed, in 
1480. He fmilhed feveral confiderable works at Flo- 
rence, by which he gained great riches, and as great a 
reputation; but when his villanous mifeonduft became 
public, his memory was ever after held in the utmofl 
dctellation. The moil noted work of this matter is 
in the hall of juilice at Florence, reprefenting the 
execution of the confpirators againft the houfe of 
Medici. 

CAST ALIO (Sebaftian), was born at Chetillon, 
on the Rhone, in the year 1515. Calvin conceived 
fuch an etteem and friendfhip for him, during the ftay 
he made at Strafburg in 1540 and 1541, that he lodg- 
ed him fome days at his houfe, and procured him a re- 
gent’s place in the college of Geneva. - Caftalio, after 
continuing in this office near three years, was forced 
to quit it in the year 1544, on account of fome parti- 
cular opinions which he held concerning Solomon’s 
fong, and Chrift’s defeent into hell. Fie retired to 
Bafil, where he was made Greek profeflbr, and died 
in that place in 1564, aged 48. He incurred the 
high difpleafure of Calvin and Theodore Beza, for 
differing with them concerning predettination and the 
punifhment of heretics. His works are very confide- 
rable, both on account of their quality and number. 
In I54j» he printed at Balil four books of dialogues, 
containing the principal hiftories of the bible in ele- 
gant Latin ; fo that youth might thereby make a pro- 
ficiency in piety and in the Latin tongue at the fame 
time. But his principal work is a Latin and French 
franflation of the feriptures. He began the Latin 
tranflation at Geneva in 1542, and finifhed it at Bafil 
in 1550. It was printed at Bafil in 1551, and dedi- 
cated by the author to Edward VI. king of England. 
The French verfion was dedicated to Henry II. of 
France, and printed at Bafil in 1555. The fault which 
has been moft generally condemned in his Latin trani- 
iatiou, is the affectation of ufirg only cluffical terms. 

CASTALIUS fons, (Strabo, Paufanias) ; Cafta- Cafhliu* 
I'm, (Pindar, Virgil) : A fountain at the foot of mount ^ 
Parnaffus, in Phocis, near the temple of Apollo, or cl^<> ^ 
near Delphi ; facred to the Mufes, thence called 
Itdes. Its murmurs were thought prophetic, (Nonnus, 
Lucian.) 

CASTANEA, in botany. See Fagus. 
CASTANETS, Castagnettes, or Castanet- 

tas, a kind of mufical inilrument, wherewith the 
Moors, Spaniards, and Bohemians, accompany their 
dances, farabands, and guittars. It confifts of two 
little round pieces of wood dried, and hollowed in 
manner of a fpoon, the concavities whereof are placed 
on one another, fattened to the thumb, and beat from 
time to time with the middle finger, to direCt their 
motion and cadences. The cnjlanets may be beat eight 
or nine times in the fpace of one meafure, or fecond 
of a minute. 

CAST AN O VITZ, a town of Croatia, fituated on 
the river Unna, which divides Chriftendom from 
Turkey. E. Long. 17. 20. N. Lat. 45. 40. It is 
fubjecl to the Houfe of Auftria. 

CASTEL (Lewis Betrand), a learned Jefuit, was 
born at Montpellier in 1688, and entered among the 
Jefuits in 1703. He ftudied polite literature in his 
youth ; and at length applied himfelf entirely to the 
ttudy of mathematics and natural philofophy. He 
dittinguifhed himfelf by writing on gravity ; the ma- 
thematics; and on the mufic of colours, a very whim- 
fical idea, which he took great pains to reduce to 
practice. His piece on gravity, entitled Traite de la, 
Penjateur vnmerfelle, was printed at Paris, in 1724. 
He afterwards publifiled his Mathematique uni-verfdk ; 
which occafioncd his being unanimoufiy chofen a fel- 
low of the Royal Society of London, without the 
leaft felicitation. He was alfo a member of the aca- 
demies of Bourdeaux and Rouen : but his Clavecin 
oculaire made the moft noife ; and he fpent much 
time and expence in making an harpfichord for the 
eye, but without fuccefs. He alfo wrote for and a- 
gainft Sir Ifaac Newton, and publifhed feveral other 
works ; the principal of which are, Le Plan du Ma- 
thematique alregee, and a treatife entitled Optique des 
Colours. He led a very exemplary life, and died in 
I757- 

CASTELAMARA, a town of Italy, in the king- 
dom of Naples, and in the hither Principato, with a 
biihop’s fee, and a good harbour. E. Long. 14. 25. 
N. Lat. 41. 4 0. 

CASTEL-aragonese, a ftrong town of Italy, in 
the ifiand of Sardinia, with a bifiiop’s fee, and a good 
harbour. It is feated on the N. W. coaft of the ifiand, 
in E. Long. 8. 57. N. Lat. 40. 56. 

Castel-Branco, a town of Portugal, and capital 
of the province of Beira ; feated on the river Lyra, 
35 mile N. W. of Alcantara. W. Long. 8.0. N. Lat. 
39- 35- 

CASTEL-Franco, a very fmall, but well-fortified fron- 
tier town of the Bolognefe, in Italy, belonging to 
the Pope. 

CastF.i.-de-Vide, a fmall ftrong town of Alentejo. 
It was taken by Philip V. W. Long. 6. 25. N. Lat. 
39* 1 '>• 

CASTRL-Folit, a town of Spain, in Catalonia, feat- 
ed on an inaceffible eminence, between Gtronne and 

Campredon, 



1 

CAS [ 23* 1 CAS 

Cartel Gan- Campredon, about 15 miles from each, and near the 
dolpho rjVer Fulva. 

II . Cast el- Gandolpho, a town of Italy, in the terri- Cafte atin>
tnr^ g£ t|ie churiCh, with a caftle, to which the Pope 

retires in the fummer feafon ; 10 miles S. by E. of 
Rome. E. Long. 12. 46. N. Lat. 41. 44. 

Castel-Novo, a itrong town of Dalmatia, fubjeft 
to the Venetians; feated on the gulph of Cataio, in 
E. Long. 18. 45. N. Lat. 42. 25. 

Castel-Rodrigoy a town of Portugal, in the pro* 
vince of Tra-los-Montes, in W. Long. 7. I. N.41.. o. 

Cas tel -Novo-dc- Carfagnana., a town of Italy, in the 
Modenefe, with a ftrong fortrefs. It is the capital of 
the valley of Carfagnana ; and feated on the river Ser- 
chio, 17 miles above Lucca. 

Castel del Ovo, a fmall ifland in the Tufcan Sea, 
in the gulph of Naples, near a town of that name, to 
which it is joined by a done bridge. The fortrefs is 
called Caftel del Ovo, in which there is always a good 
garrifon. 

CASTELBAR, a town of Ireland, in the county 
of Mayo, „and province of Connaught, 35 miles N. of 
Galway. W. Long. 9. 25. N. Lat. 53. 45. 

CASTELL (Edmund) D. D. a learned Englirtr di- 
vine of the 17th century, diftinguiftied by his fkill in 
the eaftern languages. He was educated at Cam- 
bridge ; where he was mailer of Catharine hall, and 
Arabic profeifor ; and was at length canon of Canter- 
bury. He had the greateil iliare in the Polyglott bible 
of London; and wrote the Heptaglotton pro feptem Orien- 
talibus, &c. On this excellent work, which occupied 
a great part of his life, he bellowed incredible pains 
and expence, even to the breaking of his conilitution, 
and exhauiling of his fortune, having expended no 
Lfs than 12,090/. upon that work. . At length, when 
it was printed, the copies remained unfold upon his 
hands. He died in 1685 ; and lies buried in the 
church-yard of Higham Gobyon in Bedfordihire, of 
which he was reftor. It appears from the infcription 
on his monument, which he erefted in his lifetime, 
that he was chaplain to Charles II. He bequeathed 
all his oriental manufcripts to the univerfity of Cam- 
bridge, on condition that his name fhould be written 
i>n every copy in the collection. 

CASTELL A, a town of the Mantuan, in Italy, 
about five miles nprth-eaft of the city of Mantua. E. 
Long. 11.1 y. N. Lat. 45. 30. 

CASTELLAN, the name of a dignity or charge 
in Poland : The cailellans are fenators of the king- 
dom, but fenators only of the lower clafs, who, in 
diets, fit on low feats, behind the palatines, or great 
fenators. They are a kind of lieutenants of provin- 
ces, and command a part of the palatinate under the 
palatine. 

CASTELLANY, the territory belonging to any 
city or town, chiefly ufed in France and Flanders : 
Thus we fay, the caftellany of Lifle, Ypres, &c. 

CASTELL A RIUS, the keeper, or curator, of a 
cailellum. Gruter gives an ancient fepulchral infcrip- 
tion in memory of a cajlellarius. 

CASTELLATIO, in middle age writers, the 
aft of building a caftle, or of fortifying a houfe, 
and rendering it a caftle.—By the ancient Englifh 
laws, caftellatioh was prohibited without the king’s 
cfpecial licence.,. 

CASTELLI (Bernard), an Italian painter, was Cafieili 
born at Genoa in 1557; and excelled in colouring andp 
in portraits. He was the intimate friend of Taflb, ^ 
and took upon himfelf the talk of defigning and etch- 
ing the figures of his Jerufalem Delivered. He died 
at Genoa in 1629. 

Valerio Caftelli, one of his fons, was born at Ge- 
noa in 1625, and furpaffed his father. He particu- 
larly excelled in painting battles ; which he compofed 
with fpirit, and executed them with fo pleafing a va- 
riety, and fo great freedom of hand, as gained him - • 
univerfal applaufe. His horfes are admirably drawn, 
thrown into attitudes that are natural and becoming, 
full of motion, aflion, and life. In that ftyle of- 
painting he (bowed all the fire of Tintoretto, united 
with the fine tafte of compofition of Paolo Veronefe. 
He died in 1659. The works of this mafter are not 
very frequent; but they are defervedly held in very 
high efteein. It is believed that a greater number of 
his eafel pictures are in the colledtions of the nobility 
and gentry of England, than in any other part of 
Europe. 

CASTELLORUM opejr.atio, caftle-work, or fer- 
vice and labour done by inferior tenants for the build- 
ing and upholding of caftles of defence; toward which 
fome gave perfonal afliftance, and others paid their 
contributions. This was one of the three neceffary 
charges to which all lands among the Anglo-Saxons 
were exprefsly fubjedl. 

CASTELVETRO (Lewis), a native of Modena, 
of the 16th century, famous for his Comment on Ari- 

Jlotle's Poetics. He was profecuted by the inquifition 
for a certain book of Melandlhon, which he had tranf- 
lated into Italian.. He retired to Bafil, where he 
died. 

CASTIGATION, among the Romans, thepunifliT 
merit of an offender by blows, or beating with a wand 1 

or fvvitch. Caftigation was chiefly a military punifh- 
ment; the power of inflidling which on the foldiery 
was given to the tribunes. Some.make it of two kinds; 
one with a (lick or cane called fujligatio; the other 
with rods, called fiagellatio : the latter was the mod 
difhonourable. 

CASTIGATORY yir Scolds. A woman indic- 
ted for being a common fcold, if convi&ed, (hall be 
placed in a certain engine of corredlion, called the 
trelucket, cajligatory, or cuchng-Jlool; which, in the 
Saxon language, fignifies the fcoldmg-Jlool; though now 
it is frequently corrupted into the ducking-Jlool; be- 
caufe the refidue of the judgment is, that, when (he 
is placed therein, (he (hall be plunged in water for her 
punifhment. 

CASTIGLIONE (Giovanni Benedetto), a cele- 
brated painter, was born at Genoa in 1616. His 
firft mafter was Gio-Battifta Paggi. Afterwards he 
ftudied under Andrea Ferrari; and laftly perfected him- 
felf from the inftrudlions of Anthony Vandyck, who 
at that time refided at Genoa. He painted portraits, 
hiftorical pieces, landfcapes, and caftles: In the latter of 
which he is faid chiefly to have excelled; as alfo in fairs, 
markets, and all kinds of rural fcenes. By this mafter 
we have alfo a great number of etchings, which are all 
fpirited, free, and full of tafte. The effedl is, in general, 
powerful and pleafing ; and many of them have a more 
harmonised and finilhed appearance, than is ufual from 
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C'aftsgKone the point, fo little affitted by the graver. His dravv- 

Caft'le Jc t^ie na^-e^ figure, though by no means correid, q1^ is notwithftanding managed in a ftyle that indicates 
■.nnr- the hand of the mafter* 

His fon, Francefcoy was bred under himfelf, and 
excelled in the fame fubjetts; and it is thought that many 
good paintings which are aferibed to Benedetto, and 
are frequently feen at fales, or in modern collections, 
are copies after him by his fon Francelco, or perhaps 
originals of the younger Caftiglione. 

Castiglione, a fmall, but ftrong town of Italy, 
in Mantua, with a caftle. It was taken by the Ger- 
mans in 1701, and the French defeated the Im- 
perialilts near it in 1706. E. Long. 10. 29. N. LaU 
43- 23- 

CASTIGLIONI (Balthazar), an eminent Italian 
nobleman, defeended from an illuftrious and ancient 
family, and born at his own villa at Cafalico in the 
duchy of Mdan in 1478. He ftudied painting, fculp- 
ture, and architedture, as appears from a book he 
wrote in favour of thefe arts ; and excelled fo much 
in them, that Raphael Urbino, and Buonaroti, though 
incomparable artiils, never thought their works com- 
plete without the approbation of Count Caftiglioni. 
When he was 26 years of age, Guido Ubaldo, Duke 
of Urbino, fent him ambaffador to Pope Julius II. 
He was fent upon a fecond embaffy to Louis XII. of 
France, and upon a third to Henry VII. of England. 
After he had difpatched his bufmefs here, he return- 
ed, and began his celebrated work intitled thz Cour- 
tier; which he completed at Rome in 1516. This 
work is full of moral and political inftruction ; and if 
we feek for the Italian tongue in perfedlion, it is faid 
to be nowhere better found than in this performance. 
A verfion of this work, together with the original I- 
talian, was publihed at London in 1727, by A. P. 
Caftiglioni, a gentleman of the fame family, who re- 
fided there under the patronage of Dr Gibfon bifhop 
of London. CountCaftiglioni was fent byClementVII. 
to the court ef the Emperor Charles V. in quality of 
legate, and died at Toledo in I529* 

CASTILE (New),or The Kingdom of Toledo, 
a province of Spain, bounded on the north by Old 
Caftile, on the eaft by the kingdoms of Arragon and 
Valencia, on the fouth by that of Murcia and Anda- 
lufia, and on the weft by the kingdom of Leon. It 
is divided into three parts; Argaria to the north, 
Mancha to the eaft, and Sierra to the fouth. Madrid 
is the capital. Both thefe provinces are very well wa- 
tered with rivers, and the air is generally pure and 
healthy ; but the land is mountainous, dry, and uncul- 
tivated, through the lazinefs of the inhabitants. The 
north part produces fruits and wine, and the fouth 
good paftures and fine wool. Thefe provinces are di- 
vided by a long chain of mountains, which run from 
eaft to weft. 

Castile (Old), a province of Spain, with the title of 
a kingdom. It is about 192 miles in length, and 115 
in breadth ; bounded on the fouth by New Caftile, 
on the eaft by Arragon and Navarre, on the north by 
Bifcay and Afturia, and on the weft by the kingdom 
of Leon. Burgos is the capital town. 

CASTiLE-de-Oro, a large and fertile country in 
South America, lying to the weft of Oroonoko. It 
comprehends eight governments} viz. Terra Firma, 
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Proper Carthagena, St Martha, Rio de la Hachi, CaftiHaft 
Venifuela, New Andalufia,Popayan, and the new king* 
dom of Granada.   

CASTILLAN, or Castillane, a gold coin, cur» 
rent in Spain, and Worth fourteen rials and fixteeri 
deniers. 

Castillan is alfo a weight ufed in Spain for weigh* 
ing gold. It is the hundredth part of a pound Spa* 
nifh weight What they commonly call a weight of 
gold in Spain, is always underftood of the caftillan. 

CASTILLARA, a town of the Mantuan in Italy, 
fituated fix miles north-eaft of the city of Mantua, 
E. Long. 11. 25. N. Lat. 45. 20. 

CASTILLON, a town of Perigort, in the pro- 
vince of Guienne in France, fituated on the river Dor- 
donne, 16 mile* eaft of Bourdeaux. W. Long. 2.40. 
N. Lat. 44. 50. 

CASTING, in foundery, the runriing a metal into 
a mould, prepared for that purpofe. 

Casting of Metals, of Letters, Bells, &e. See the 
article Foundery. 

Casting in Sand or Earth is the running of metals be- 
tween two frames, or molds,- filled with fand or earth, 
wherein the figure that the metal is to take has been- 
impreffed en creux, by means of the pattern, 

Casting, among fdulptors, implies the taking of 
cafts and impreffions of figures, bufts, medals, leaves, &c. 

The method of taking of calls of figures and bulls 
is moft generally by the ufe of plafter of Paris, i. e. 
alabafter calcined by a gentle heat. The advantage of 
ufing this fubftance preferably to others, is, that not- 
withftanding a flight calcination reduces it to a pul- 
verine ftate, it becomes again a tenacious and cohering 
body, by being moiftened with water, and afterwards 
fuffered to dry ; by which means either a concave or 
a convex figure may be given by a proper mold or 
model to it when Wet, and retained by the hardnefs 
it acquires when dry : and from thefe qualities, it is 
fitted for the double purpofe of making both calls, and 
molds for forming thofe cafts. The particular manner 
of making cafts depends on the form of the fubje£l to 
be taken. Where there are no projefhing parts, it is 
very fimple and eafy ; as likewife where there are fuch 
as form only a right or any greater angle with the • 
principal furface of the body : but where parts projecl 
in Idler angles, or form a curve inclined towards the 
principal furface of the body, the work is more difficult. 

The firft ftep to be taken is the forming the mold. 
In order to this, if the original or model be a bafs re- 
lief, or any other piece, of a flat form, having its fur- 
face firft well greafed, it mult be placed on a proper 
table, and furrounded by a frame, the fides of which 
mult be at fuch a diftance from it as will allow a pro- 
per thicknefs for the fides of the mold. As much 
plafter as will be fufficient to cover and rife to fuch a 
thicknefs as may give fufficient ftrength to the mold, 
as alfo to fill the hollow betwixt the frame and the 
model, mull be moiftened with water, till it be juft 
of fuch conliitence as will allow it to be poured upon 
the model. This mull be done as foon as poffible ; 
or the plafter would concrete or fet, fo as to become 
more troublefome in the working, or unfit to be ufed. 
The whole muft then be fuffered to remain in this 
condition, till the plafter has attained its hardnefs; 
and then the frame being taken away, the preparatory 
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Caftbfr* cafi: or mold thus formed may be taken off fiom the 
u—v  fubjeft entire. , . , 

Where .the model or original fubject is or a round 
or ere& form, a different method mull be purfued ; 
and the mold mud be divided into feveral pieces: or 
If the fubjeft confifls of detached and projeaing parts, 
it is frequently moil expedient to call fuch parts lepa- 
rately, and afterwards join them together. 

Where the original fubjecl or mold forms a round, 
or fpheroid, or any part of fuch round or fpheroid, 
more than one half the plafter mull be uled without 
any frame to keep it round the model; and mull be 
tempered with water to fuch a confidence, that it may 
be wrought with the hand like very foft pade ; but 
though it mud not be fo fluid as when piepared for 
flat figured models, it mud yet be as moill as is com- 
patible with its cohering fufficiently to hold together : 
and being thus prepared, it mud be put upon the mo- 
del, and comprefied with the hand, or any flat indru- 
ment, that the parts of it may adapt themfelves, in the 
mod perfedl manner, to thofe of the fubjedl, as wrell 
as be compadt with refpedl to themfelves. _ When the 
model is fo covered to a convenient thicknefs, the 
whole mud be left at red till the plader be fet and 
firm, fo as to bear dividing without falling to pieces, 
or being liable te be put out of its form by flight vio- 
lence ; and it mud then he divided into pieces, in or- 
der to its being taken off from the model, by cutting 
it with-a knife with a very thin blade ; and being di- 
vided, mud be cautioufly taken off, and kept till dry : 
but it mud be always carefully obferved, before the 
feparation of the parts be made, to notch them crofs 
the joints, or lines of the divilion, at proper didances, 
that they may with eafe and certainty be property con- 
joined again ; which would be much more precarious 
and troublefome without fuch dire£tive marks. I he 
art of properly dividing the molds, in oidei to make 
them feparate from the model, requires more dexterity 
and fkill than any other thing in the art of cading ; 
and does not admit of rules for the mod advantageous 
conduct of it in every cafe. Where the fubje£t is of 
a round or fpheroidal form, it is bed to onide the 
mold into three parts, which will then eafily come off 
from the model; and the fame will hold good of a 
cylinder or any regular curve figure. 

The mold being thus formed, and dry, and the 
parts put together, it muff be fivlt greafed, and placed 
in fuch a pofition that the hollow may lie upwards, 
and then filled with plafter mixed with water, in the 
fame proportion and manner as w’as directed j.or th^. 
cading the mold : and when the cad is perfectly fet 
and dry, it mud be taken out of the mold, and re- 
paired where it is neceffary ; which fnnfties the ope- 
ration. _ 

This is all that is required with refpedl to fubjects 
where the furfaces have the regularity^ above men- 
tioned : but where they form curves which into feet 
each other, the^ conduct of the operation mud be va- 
ried with refpedt to the manner of taking the cad of 
the mold from off the fubjedt or model; and where 
there are long projecting parts, fuch as legs or arms, 
they diould be wrought in feparate calls. I he operatoi 
may eafily judge from the original fubjedts, what parts 
will come off together, and wrhat require to be fepa- 
rated : the principle of the whole confids only in this, 
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\iiat where under-workings, as they arc called, occur, ^ 
that is, wherever a llraight line drawn from the bails 
or infertion of any projection, would be cut or crofted 
by any part of fuch projeftion, fuch part cannot be 
taken off without a divifion ; which mud be made ei- 
ther in the place where the projection would crofs the 
draight line ; or, as that is frequently difficult, the 
whole projection mult be feparated from the mam 
body, and divided alfo lengthwife into two parts : and 
where there are no projections from the principal fur- 
faces, but the body is fo formed as to render the fur- 
face a compofition of fuch curves, that a lltaight hn 
being drawn parallel to the furface of one part would 
be cut by the outline, in one or more places, of ano- 
ther part, a divifion of the whole Ihould be made, fo 
as to reduce the parts of it into regular curves, which 
mull then be treated as fuch. j 

In larger maffes, where there would otherwife be a 
great thicknefs of the plaller, a corps or body may be 
put within the mold, in order to produce a hollow in 
the call ] winch both faves the expence of the pladei, 
and renders the cad lighter. 

This corps may be of wood, where the forming^ a 
hollow of a llraight figure, or a conical one with the 
balls outward, will aniwer the end : but if the cavity 
require to be round, or of any curve figure, the corps 
cannot be then drawn while entire ; and confequently 
Ihould be of fuch matter as may be taken out piece- 
meal. In this cafe, the corps is bed formed of clay; 
which mud be worked upon wires to give it tenacity, 
and fufpended in the hollow of the mold, by crofs 
wires lying over the mouth , and when the plader is 
fafficiently fet to bear handling, the clay mud be 
picked out by a proper indrument. 

Where it is defired to render the plader harder, the 
water with which it is tempered Ihould be mixed with 
parchment fr/c properly prepared, which will make it 
very firm and tenacious. 

In the fame manner, figures, buds, iffc. may be 
cad of lead, or any other metal, in the molds of pla- 
der : only the expence of plader, and the tedioufnefs 
of its becoming fufficiently dry, when in a very large 
mafs, to bear the heat of melted metal, render the life 
of clay, compounded with fome other proper materials, 
preferable where large fubjedls are in quedion. The 
clay, in this cafe, fhould be w a died over till it he per- 
fectly free from gravel or dones ; and then mixed with 
a third or more of tine fand to prevent its.cracking; 
or, indead of fand, coal-afhes lifted fine may be ufed. 
Whether plader or clay be employed for the cading in 
metal, it is extremely neceffaiy to have the mold per- 
fectly dry ; otherwife the moidure, being rarified, will 
make an explofion that will blow the metal out of the 
mold, and endanger the operator, or at lead crack the 
mold in fuch a manner as to frudrate the operation. 
Where the parts of a mold are larger, or projedl much, 
and confequently require a greater tenacity of the 
matter they are formed of to keep them together, 
flocks of cloth, prepared like thofe defigned for pa- 
per-hangings, or fine cotton plucked or cut till it is 
very fhort, Ihould be mixed with the allies or fand be- 
fore they are added to the clay to make the compofi- 
tion for the mold. The proportion fhould be accord- 
ing to the degree of cohelion required : but a Imall 
quantity will anfwer the end, if the other ingredients 
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Cafting. of the compofition be good, and the parts of the mold 

v properly linked together by means of the wires above 
dire&ed. 

There is a method of taking calls in metals from 
fmall animals, and the parts of vegetables, which may 
be pra&ifed for fome purpofes with advantage : par- 
ticularly for the decorating grottoes or rock-woik, 
where nature is imitated. The proper kinds of animals 
are lizards, fnakes, frogs, birds, or infedls ; the calls 
of which, if properly coloured, will be exacl reprefen- 
tations of the originals. 

This is to be performed by the following method. 
A coffin or proper cheft for forming the mold being 
prepared of clay, or four pieces of boards fixed toge- 
ther, the animal or parts of vegetables mull be fufpend- 
ed in it by a firing; and the leaves, tendrils, or other 
detached parts of the vegetables, or the legs, wings, 
(jfc. of the animals, properly leparated and adjufted 
in their right pofition by a fmall pair of pincers : a due 
quantity of plaller of Paris and calcined talc, in equal 
quantities, with fome alumen plumofum, mull then 
be tempered with water to the proper confillence for 
calling ; and the fubjed from whence the call is to 
be taken, as alfo the fides of the coffin, moillened 
with fpirit of wine. The coffin or chell mull then be 
filled with the tempered compofition of the plaller 
and talc, putting at the fame time a piece of llraight 
flick or wood to the principal part of the body of the 
fubjed, and pieces of thick wire to the extremities of 
the other parts, in order that they may form, when 
drawn out after the matter of the mold is properly 
fet and firm, a channel for pouring in the melted me- 
tal, and vents for the air ; which otherwife, by the 
rarefadion it would undergo from the heat of the me- 
tal, would blow it out or burtl the mold. In a fhort 
time the plaller and talc will fet and become hard, 
when the Hick and wires may be drawn out, and the 
frame or coffin in which the mold was call taken away: 
and the mold mud then be put firft into a moderate 
heat, and afterwards, when it is as dry as can be ren- 
dered by that degree, removed into a greater; which 
may be gradually increafed till the whole be red-hot. 
The animal, or part of any vegetable, which was in- 
cluded in the mold, will then be burnt to a coal; and 
may be totally calcined to alhes, by blowing for fome 
time gently into the channel and paflages made for 
pouring in the metal, and giving vent to the air, which 
will, at the fame time that it deftroys the remainder 
of the animal or vegetable matter, blow out the alhes. 
The mold mud then be fullered to cool gently; and 
will be perfefl; the dedru£lion of the fubdance of the 
ainimal or vegetable having produced a hollow of a 
figure correfpondent to it: but it may be neverthelefs 
proper to lhake the mold, and turn it upfide down, 
as alfo to blow with the bellows into each of the air- 
vents, in order to free it wholly from any remainder of 
the alhes ; or, where there may be an opportunity of 
filling the hollow with qutckfilver without expence, it 
will be found a very effeflual method of clearing the 
cavity, as all dud, alhes, or fmall detached bodies will 
neceflarily rife to the furface of the quickfilver, and be 
poured out with it. The mold being thus prepared, it 
mud be heated very hot when ufed, if the cad be made 
with copper or brafs : but a lefs degree will ferve for 
lead or tin: and the matter being poured in, the mold 
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mud be gently druck : and then fuffered to red till it Calling, 
be cold : at which time it mull be carefully taken from y-*-* 
the cad, but without the lead force ; for fuch parts of 
the matter as appear to adhere more llrongly, mud be 
foftened by foaking in water, till they be entirely loofen- 
ed, that none of the more delicate parts of the cad may 
be broken off or bent. 

Where the alumen plumofum, or talc, cannot eaii- 
ly be procured, the plader may be ufed alone ; but it 
is apt to be calcined by the heat ufed in burning the ani- 
mal or vegetable from w’hence the cad is taken, and to 
become of too incohering and crumbly a texture : or, 
for cheapnefs, Sturbridge or any other good clay, waffl- 
ed over till it be perfeAly fine, and mixed with an equal 
part of fand, and fome flocks cut fmall, may be employ- 
ed. Pounded pumice-done and plader of Paris, taken 
in equal quantities, and mixed with waffled clay in ths 
fame proportion, is laid to make excellent molds for this 
and parallel ufes. 

Calls of metals, or fuch fmall pieces as are of a fimi- 
lar form, may be made in platter by the method dire&ed 
for bafs relievos. 

Indeed there is nothing more required than to form 
a mold by laying them on a proper board ; and having 
furrounded them by a rim made of a piece of a card, or 
any other padeboard, to fill the rim with foft tempered 
plader of Paris ; which mold, when dry, will ferve for 
feveral cads. It is neverthdefs a better method to form 
the mold of melted fulphur; which will produce a 
lharper impreffion in the cad, and be more durable than 
thole made of plader. 

The cads are likewife frequently made of fulphur, 
which being melted mud be treated exa&ly in the lame 
manner as the plader. 

For taking cads from medals, Dr Lewis recom 
mends a mixture of flowers of brimllone and red Commerce 
lead: equal parts of thefe are to be put over the Cir&o/ Arts. 
in a laddie, till they foften to the confidence of pap ; 
then they are kindled with a piece of paper, and tlir- 
red for fome time. The velfcl being afterwards co- 
vered clofe. and continued on the fire, the mixture 
grows fluid in a few minutes. It is then to be poured 
on the metal, previoully oiled and wiped clean. The 
cads are very neat; their colour fometimes a pretty 
deep black, fometimes a dark grey : they are very du- 
rable ; and when foiled, may be walhed clean in fpirits 
of wine. 

Dr Letfom recommends tin-foil for taking off czAiNaturaliffs 
from medals. The thinned kind is to be ufed. hCompanton. 
Ihould be laid over the fubjed from which the impref- 
fion Is to be taken, and then rubbed with a brulh, the 
point of a Ikewer, or a pin, till it has perfe&ly re- 
ceived the impreffion. The tin foil Ihould now be 
pared clofe to the edge of the medal, till it is brought 
to the fame circumference : the medal mud then be 
reverfed, and the tin-foil will drop off into a chip-box 
or mold placed ready to receive it. Thus the coh- 
cave fide of the foil will be uppermod, and upon this 
plader of Pairs, prepared in the ufual manner, may 
be poured. When dry, the whole is to be taken 
out, and the tin-foil dicking on the plader will give 
a perfed reprefentation of the medal, almod equal in 
beauty to filver. If the box or mold is a little larger 
than the medal, the plader running round the tin-foil 
will give the appearance of a white frame or circular 
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Ccfting- border; whence the new made medal will appear more 
*—v  neat and beautiful. 

Calls may be made likewife with iron, prepared 
in the following manner: “Take any iron-bar, or 
piece of a fimilar form; and having heated it red- 
hot, hold it over a velfel containing water, and 

*' t0uch it very (lightly with a roll of fulphur, which 
will immediately diffolve it, and make it fall in drops 
into the water. As much iron as may be wanted 
being thus dilfolved, pour the water out of the vef- 
fel; and pick out the drops formed by the melted 
iron from thofe of the fulphur, which contain little 
or no iron, and wilj be dillinguilhable from the other 
by their colour and weight.” The iron will, by 
this means, be rendered fo fufiblc, that it will run 
with lefs heat than is required to melt lead; and may 
be employed for making calls of medals, and many 
other fuch purpofes, with great convenience and ad- 
vantage. _ 

Imprefiions of medals, having the fame effect as 
cads, may be made alfo of ifinglafs glue, by the fol- 
lowing means. Melt the ifinglafs, beaten, as ■when 
commonly ufed, in an earthen pipkin, with the ad- 
dition of as much water as will cover it, dining it 
gently till the whole is dilfolved: then with a brudi 
of camel’s hair, cover the medal, w’hich Ihould be 
previoully well cleanfed and warmed, and tuen laid 
horizontally on a board or table, greafed in the part 
around the medal. Let them ted afterwards till the 
glue be properly hardened ; and then, with a pin, 
raifethe edge of it; and feparate it carefully from 
the medal : the cad will be thus formed by the glue 
as hard as horn ; and fo light, that a thoufand will 
fcarcely weigh an ounce. In order to render the re- 
lief of the medal more apparent, a fmall quantity of 
carmine may be mixed with the melted ilinglafs ; or 
the medal may be previoully coated with leaf-gold 
by breathing on it, and then laying it-on the leaf, 
which will by that means adhere to it : but the ufe of 
leaf-gold is apt to impair a little the lharpnefs of the 
imprefiion. 

Impreffions of medals may be likewife taken in 
putty ; but it diould be the true kind made of calx of 
tin, and drying oil. Thefe may be formed in the 
molds, previoully taken in plalter or fulphur; or 
molds may be made in its own fubdance, in the man- 
ner diiedled for thofe of the plader. Thefe impref- 
fions will be very lharp and hard ; but the greated 
difadvantage that attends them, is their drying very 
flowly. and being liable in the mean time to be da- 
maged. 

Imprefiions of prints, or other engravings, may be 
taken from copper-plates, by cleanfing them thorough- 
ly, and pouring plader upon them: but the effedl in 
this way is not llrong enough for the eye ; and there- 
fore the following method is preferable, where fuch 
impreffions on plailer are defired. 

Take vermilion, or any other cedoured pigment, fine- 
ly powdered, and rub it over the plate : then pafs a 
folded piece of paper, or the flat part of the hand, over 
the plate, to take oft the colour from the lights or parts 
where there is no engraving : the proceeding mud then 
be the fame as vdiere no colour is uled. "Ibis lad 
method is alfo applicable to the making of impreffions 
of copper-plates on paper with dry colours: for the 
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plate being prepared as here dire&ed, and laid on the Calling, 
paper properly moidened, and either palfed under the ——v—« 
rolling-prefs, or any other way drongly forced down 
on the paper, an impreffion of the engraving will be ob- 
tained. 

Impreffions may be likewife taken from cop- 
per-plates, either on plader or paper, by means of 
the fmoke of a candle or lamp : if, indead of rub- 
bing them with any colour, the plate be held over 
the candle or lamp till the whole furface become 
black, and then wiped off by the flat of the hand, or 
paper. 

Thefe methods are not, however, of great ufe in the 
cafe of copper-plates, except where impreffions may 
be defired on occafions where printing-ink cannot be 
procured: but as they may be applied likewife to the 
taking impreffions from fnuff-boxes, or other engraved 
fubjefts, by which means defigns may be inftantly bor- 
rowed by artids or curious perfons, they may in fuch 
indances be very ufeful. 

The expedient of taking impreffions by the fmoke 
of a candle or lamp may be employed alfo for bota- 
nical purpofes in the cafe of leaves, as a perfect and 
durable reprefentation of not only the general figure, 
but the contexture and difpolition of the larger fibres, 
may be extemporaneoully obtained at any time. I he 
fame may be neverthelefs done in a more perfect man- 
ner, by the ufe of linfeed oil, either alone, or mixed 
with a fmall proportion of colour, where the oil can be 
conveniently procured : but the other method is valu- 
able on account of its being pra&icable at almod all fea- 
fons, and in all places, within the time that the leaves 
will keep frelh and plump. In taking thefe impreffions, 
it is proper to bruile the leaves, fo as to take off the 
projections of the large ribs, which might prevent the 
other parts from plying to the paper. 

Leaves, as alfo the petals, or flower-leaves, of 
plants, may themfelves be preferved on paper, with 
their original appearance, for a confiderable length of 
time, by the following means.—Take a piece of paper, 
and rub it over with ilinglafs glue treated as above di- 
rected for taking impreffions from medals; and then 
lay the leaves in a proper pofition on the paper. The 
glue laid on the paper being fet, brulh over the leaves 
with more of the fame ; and that being dry hkewife, 
the operation will be finilhed, and the leaves fo fecured 
from the air and moillure, that they will retain their 
figure and colour much longer than by any other treat- 
ment. 

Butterflies, or other fmall animals of a flat figure, 
may alfo be preferved in the fame manner. 

Casting is alfo fometimes ufed for the quitting, 
laying, or throwing afide any thing ; thus deer call 
their horns, fnakes their Ikins, lobfters their (hells, 
hawks their feathers, &c. annually. 

Cajling of feathers is more properly called moulting or 
mewing. 

A horfe cajls his hair, or coat, at lead once a-year, 
viz. in the fpring when he cads his winter coat ; and 
fometimes, at the clofe of autumn, he calls his fummer 

’ coat, in cafe he has been ill kept. Horfes alfo fome- 
times cajl their hoofs, which happens frequently to 
coach-horfes brought from Holland : thefe, being bred 
in a moid marlhy country, have their hoofs too flabby : 
fo that coming into a drier foil, and kfs juicy proven- 
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der, their hoofs fall off, and others that are firmer fuc- 
ceed. 

Casting a Colt, denotes a mare’s proving abor- 
tive. 

Casting-NcI, a fort of fiflhng-net fo called, becaufe 
it is to be ctijl, or thrown out; which when exadtiy 
done, nothing efcapes it, but weeds and every thing 
within its extent are brought away.. 

CASTLE, a fortrefs, or place rendered deienhble 
either by nature or art. It frequently fignifies with 
us the principal manfion ot noblemen. In the time 
of Henry II. there were no lefs than 1J ' 5 cahles in 
England, each of which contained a manor. 

Castles, walled with done, and defigned for refi- 
dence as well as defence, are, for the moil part, ac- 
cording to Mr Grofe, of no higher antiquity than the 
conqueft: for although the Saxons. Romans, and even, 
according to fome writers on antiquity, the ancient 
Britons, had caftles built with done; yet thefe were 
both few in number, and, at that period, through ne- 
gleft or invafions, either deftroyed, or fo much decayed, 
that little more than their ruins were remaining. This 
is afierted by many of our hidorians and antiquaries, 
and afligned as a reafon for the facility with which 
William made himfelf mader of this country. 

This circumdance was not overlooked by fo good 
a general as the Conqueror ; who, effectually to guard 
againd invafions from without, as well as to awe his 
newly acquired fubjeas, immediately began to ereft 
cadles all over the kingdom, and likewife to repair and 
augment the old ones. Befidcs, as he had paicell'd 
out the lands of the Englidi amongd his followers, 
they, to protea themfelves from the refentment ot 
thole fo defpoiled, built, drong-holds and^ cadles on 
their edates. This likewiie caufed a confiderable in- 
creafe of thife fortreffes ; and the turbulent and un- 
fettled {late of the kingdom in the fucceeding reigns, 
ferved to multiply them prodigioufly, every baron or 
leader of a party building cables imomuch, that to- 
wards the latter end of the reign of king Stephen, 
they amounted to the almoit incredible number of 
1115. 

As the feudal fyftem gathered drength, thefe cadles 
became the heads of baronies. Each cable was a ma- 
nor : and its cadelain, owner, or governor, the lord of 
that manor. Markets and fairs were direaed to be 
held there; not only to prevent frauds in the king’s 
duties or cudoms, but alfo as they were edeemed places 
where the laws of the land were obferved, and as fuch 
had a very particular privilege. But this good order did 
not long la It: for the lords of caftles began to arrogate 
to themfelves a royal power, not only within their 
caftles, but likewife its environs ; exercifing judicature 
both civil and criminal, coining of money, and arbitra- 
rily feizing forage and provifion for the fubliftence of 
their garrifons, wtiich they afterwards demanded as a 
right : at length their infolence and oppreffion grew 
to fuch a pitch, that, according to William of New- 
bury, “ tbeie were in England as many kings, or ra- 
ther tyrants, as lords of caftles and Matthew Paris 
ftyles them, very nefts of devils and dens of thieves. 
Caftles were not folely in the podeffion of the crown 
and the lay barons,but even bifliops had thefe fortreffes ; 
though it feems to have been contrary to the canons, 
from a plea made ufe of in a general council, in favour 

of king Stephen, who had feized upon the drong 
cadles of the biihops of Lincoln and Salifbury. This 
prohibition (if fuch exihed) was however very little 
regarded ; as in the following reigns many drong 
places were held, and even defended, by the eccleiia- 
ilics: neither was more obedience afterwards paid to 
a decree made by the Pope at Viterbo, the fifth of 
the kalends of June 1220, wherein it was ordained, 
that no perfon in England fhould keep in his hands 
more than two of the king’s cables. 

The licentious behaviour of the garrifons of thefe 
places becoming intolerable, in the treaty between king 
Stephen and Henry II. when only duke of Normandy, 
it was agreed, that all the cadles built within a certain 
period fhould be demoliihed ; in confequence of which 
many were a&ually razed, but not the number dipu- 

The few cadles in being under the Saxon govern- 
ment, were probably, on occaiion of war or invafions, 
garrifoned by the national militia, and at other times 
flightly guarded by the domeflics of the princes or 
great pei fonages who redded therein ; but after the 
conqucd, when all the edates were converted into ba- 
rontes held by knight’s fervice, cable-guard coming 
under that denomination, was among the duties to 
which particular tenants were liable. From thefe 
fervices the bifhops and abbots, who till the time of 
the Normans had held their lands in frank almoign, 
or free alms, were, by this new regulation, not exempt- 
ed ; they were not indeed, like the laity, obliged to 
perfonal fervice, it being fufficient that they provided fit 
and able perfons to officiate in their dead. Thiswashow- 
ever at firft ftoutly oppoftd by Anfelm archbiihop of 
Canterbury ; who being obliged to find fome knights to 
attend king William Rufus in Iris wars in Wales, com- 
plained of it as an innovation and infringement of the 
rights and immunities of the church. 

It was no uncommon thing for the Conqueror and 
the kings of thofe days, to grant eflates to men of ap- 
proved fidelity and valour, on condition that they 
Ihould perform cable-guard in the royal cadles, with a 
certain number of men, for fome fpecified time ; and 
fometimes they were likewife bound by their tenures 
to keep in repair and guard fome particular tower or 
bulwark, as was the cafe at Dover cable. 

In procefs of time thefe fervices were commuted for 
annual rents, fometimes dyled tuard-fenny, and wayt- 
fee, but commonly cajlle-guard rents, payable on fixed 
days, under prodigious penalties called furj'i%es. At 
Rocheder, if a man failed in the payment of his rent of 
cable-guard on the feaft of St Andrew, his debt was 
doubled every tide during the time for which the pay- 
ment was delayed. Thefe were afterwards redrained 
by an aft of parliament made in the reign of king 
Henry VIII. and finally annihilated, with the tenures 
by knight’s fervice, in the time of Charles II. Such 
cables as were private property were guarded either by 
mercenary foldiers, or the tenants of the lord or owner. 

Cadles which belonged to the crown, or fell to it 
either by forfeiture or efeheat (circumbances that fre- 
quently happened in the didrafted reigns of the feudal 
times), were generally committed to the cudody of fome 
trudy perfon, who feems to have been indifferently dyled 
governor and condahle. Sometimes alfo they were 
put into the poireffion of die ffieriff of the county, who 
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often converted them into prifons. 
then accountable at the exchequer, for the farm or 
produce of the lands belonging to the places entruded r   11 *11 otVi,-*- nrnfits : he was lute- tohis care, as well as all other profits: he was like 
wife, in cafe of war or invafion, obliged to victual and 
fumifh them with munition out of the ifiues ot his 
county ; to which he was directed by writ of privy 

The materials of which caftles were, built, varied 
according to the places of their erection ; but the 
manner of their Conitru&ion feems to have been pietty 
uniform. The outfides of the walls were generally 
built with the ftones neartft at hand, laid as regll*ar ) 
as their Ihapes would admit ; the infides were filled up 
with the like materials, mixed with a great quantity 
of fluid mortar, which was called by the workmen 

g The general fhape or plan of thefe caflles depended 
entirely on the caprice of the architefts, or the form 
of the ground intended to be occupied : neither do 
they feem to have confined themfelves to any particular 
fio-ure in their towers; fquare, round, and pohgonal, 
oftentimes occurring in the original parts of the fame 

^Thelituation of the caftles of the Anglo-Norman 
kings and barons, was moll commonly on an eminence, 
and near a river ; a fituation on feveral accounts eli- 
gible. The whole fite of the caftle (which was fre- 
quently of great extent and irregular figure) was ur- 
rounded by a deep and broad ditch, fomet.mea filled 
with water, and fometimes dry, called the /#• be- 
fore the great gate was an outwork, called a barbacan, 
or antemuraU which was a ftrong and high wall, with 
turrets upon it, defigned for the defence of the gate 
and draw-bridge. On the infide of the ditch ftocd the 
wall of the caftle, about eight or ten feet thick, and 
between 20 and 30 feet high, with a parapet, and a 
kind of embrafures, called crenutls, on the top. Un 
this wall at proper diftances fquare towers of two or 
three ftories high were built, which ferved .tor lodging 
fome of the principal officers of the proprietor of the 
caftle, and for other purpoi'es ; and on the infide were 
ere&ed lodgings for the common fervants or retainers, 
granaries, fforehoufes, and other necefiary offices. Un 
the top of this wall, and on the flat roots of thefe 
buildings, flood the defenders of the caftle, when it 
was belieged, and from thence difcharged arrows, darts, 
and ftones, on the bcfiegers. The great gate of the 
caftie flood in the courfe of this wall, and was ttrongly 
fortified with a tower on each fide,, and rooms over the 
paffage, which was clofed with thick folding-doors of 
oak, often plated with iron, and with an iron portcullis 
or grate let down from above. Within this outward 
wall was a large open fpace or court, called, in the 
large ft and rnoft perfect caftles, the outer bay/e, or bai- 
litm, in which flood commonly a church or chapel. 
On the infide of this outer bayle was.another ditch, 
wall, gate, and towers, inclofing the inner bayle or 
court, within which the chief tower or hep was built. 
This was a very large fquare fabric, four or five ftories 
high, having fmall windows in prodigious thick walls, 
which rendered the apartments within it dark and 
gloomy. This great tower was the palace of the prince, 
prelate, or baron, to whom the caftle belonged, and the 
rdidence of the ccnftable or governor. Under groun 
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That officer was were difmal dark vaults, for the confinement of pnfon- ^ 

ers, which made it fometimes be called the dungeon. w 

In this building alfo was the great hall, in which the 
owner difpkyed his hofpitality, by entertaining his 
numerous friends and followers. At one end of the 
great halls of caftles, palaces, and monafteries, there 
was a place raifed a little above the reft of the floor, 
called the deis^ where the chief table flood, at which 
perlons of the lugheft rank dined. T. hough there was 
unciueftionably great variations in the itinature of 
caftles, yet the moll perfedt and magnificent of them 
feem to have been conflrudled nearly on the abov^ plan. 
Such, to give one example, was the famous caftie of 
Bedford, as appears from the following account of the 
manner in which it was taken by Ilemy III. A. D. 
1224. The caftle was taken by four afiaults. “ In 
the firft was taken the barbican ; in the fecond the 
outer ballia ; at the third attack, the wall by the old 
tower was thrown down by the mmeis, whcie, with 
great danger, they pofTefled themfelves of the inner ba- 
lia, through a clunk ; at the fourth aftault the miners 
fet fire to the tower, fo that the fmoke burft out, and 
the tower itfelf was cloven to that degree, as to fhow 
vifibly fome broad chinks : whereupon the enemy fur- 
rendered.” See a reprefentation of a caftle in Plate 
CXXVII. where 1 is the barbacan, 2 the ditch or 
moat, 3 the wall of the outer ballium, 4 the outer 
limn, 5 the artificial mount, 6 the wall of the inner bal- 
lium, 7 the inner ballium, 8 the keep or dungeon. 

Before the acceffion of James VI. to the throne of 
England, the fituation of Scotland was fuch, that eve- 
ry baron’s houfe was more or lefs fortified, according 
to the power and confequence of its lord, or according 
to the fituation of the caftle. Near Edinburgh or 
Stirling, where the inhabitants weie moie poliiiud in 
their manners, and overawed by the teat of government, 
no more was necefiary than towers capable of refifting 
the curfory attack of robbers and thieves, who never 
durft flop to make a regular inveftment, but plundered 
by furprife, and, if repulfed, inflantly fled away. Such 
was Melville Caftle. It anciently confuted of a ftrong 
built tower of three Hones, embattled at the top, and 
was fufficiently itrong to refift a fudden attack, unaid- 
ed by artillery, or other engines, of war. But, when 
further removed, as in Perthfhire, Invernefofhi.e, or 
Aberdeenfhire,then it was neceffary to be better defend- 
ed, and the aids of a peel or dungeon, with outer walls, 
moat, and wet ditch, barnakin, &c. added to enable 
the powerful lord to refift the formidable attack ■ of 
his powerful adverfary. The hiftory of Scotland, 
fo late as the reign of the Stuart family, aftords a num- 
ber of melancholy inftances of inveterate feuds among 
the greater and leffer barons of that period ; by which 
every mode of fortification then in ufe was feldom ad- 
equate to the defence of the caftle againft the florin 
or blockade of the enraged chieftain. The .caftle ot 
Doun feems to anfwer this defeription of fortification, 
and has made feveral gallant defences, in the annals.of 
Scotland. The third kind of fortreffes we meet with 
in Scotland are thofe fituated on the borders of Eng- 
land, or on the fea-coafts of the kingdom, and in the 
weftern ifles, and very remote places. Many of the old 
caftles in Scotland were fituated on an ifland, in a deep 
lake, or on a peniniula, which by a broad deep cut was 
made an ifland. Of this kind was Lochmaben, in the 

ftewartry 
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Cattle. flew?.rtry of Annandale, the caflle of Clofeburn in the 
’““v (hire of Nithfdale, the caftle of the Rive, fituated on 

the river Dee, in the /hire of Galloway, Lochleven 
caftle, and many others. 

This kind of fortrefs was only accefiible in a hard 
froft, or by boats which were not eafily tranfported, 
by a people deftitute of good roads and wheel-carriages. 
In fa£t, they could only be taken byfurprife or block- 
ade ; the firtt very difficult, the fecund very tedious ; 
fo that, before the ufe of artillery, they might be deem- 
ed almofl impregnable. On that account, their fitua- 
tion was very defirable in the inland parts of Scotland. 

On the fea-coafts of Scotland wc generally find the 
ftrongeft and moll ancient, as well as the moft impreg- 
nable cattles. Thefe had to defend themfelves from 
the invafion of the foreign enemy, as well as the at- 
tacks of the domeftic foe. Thus we find the barons, 
whofe lands extended to the fea-coft, perched, like the 
eagle, on the moft inaccelfible rocks that lay within 
their pofteffions. Of this kind were Slains caftle, Tan- 
tallon, an'd Dunotter on the eaftcoatt, and Dunvegan in 
the ifle of Sky, with Dunolly on the weft coaft. Thefe 
muft have been moft uncomfortable retreats, except to 
a barbarous people, or when a prelfing danger forced 
the baron to feek his fafety in the only poflible retreat 
left him. 

Castle, in ancient writers, denotes a town or vil- 
lage furrounded with a ditch and wall, furnifhed with 
towers at intervals, and guarded by a body of troops. 
The word is originally Latin, cajlellum, a diminutive 
from caflrum. Cajlellum originally feems to have ligni- 
iied a fmaller fort for a little garrifon : though Sueto- 
nius ufes the word where the fortification was large 
enough to contain a cohort. The cajlella, according 
to Vegetius, were often like towns, built on the bor- 
ders of the empire, and where there were conftant 
guards and fences againft the enemy. Horfley takes 
them for much the fame wuh what were otherwife 
denominated Jlations. 

Castle, or CaJlle-Jieed, is alfo an appellation given 
by the country-people in the north to the Roman caf- 
tella, as diftinguiftied from the cafira Jlativa which 
they ufua'.ly call chefters. Horfley feprefents this as 
an ufeful criterion, whereby to difeover or diftinguifli 
a Roman camp or ftation. There are feveral of thefe 
caftella on Severus’s wrall : they are generally 60 feet 
fquare ; their north fide is. formed by the wall itfelf 
which falls in with them ; the intervals between them 
are from fix furlongs and an half to feven ; they feem 
to have flood clofeft where the ftat.ons are wideft. 
The neighbouring people call them cajlles or cajlle- 

Jieeds, by which it feems probable that their ancient 
Latin name had been cajlellum. Some modern writers 
call them mile-cajlles, or military caJlelU: Horfiey 
fume times exploratory cajlles. ‘ In thefe cajlella tiie a- 
reans had the r ftations, who were an order of men 
whofe bufinefs was to make incurfions into the ene- 
mies country, and give intelligence of their motions. 

Castle, in the fea language, is a part of the /hip, 
of which there are two : the forecaftle, being the ele- 
vation at the prow, or the uppermoft deck towards the 
mizen, the place where the kitchens are. Hindcaftle 
is the elevation which reigns on the ftern, over the 
laft deck, where the officers cabins and places of af- 
fembly are. 6 

Castle (Edmund). See Castel. 
CASTLE-fiar, a borough and market-town, capital || 

of the county of Mayo in Ireland, is a well-inhabited Caftor. 
place, and carries on a bri/k trade : it has a barrack 
fora troop of horfe ; and there is here a charter-fchool 
capable of receiving fifty children, and endowed with 
two acres of land, rent-free, by the Right Honour- 
able Lord Lucan, \vho has alio granted a leafe of 
twenty acres more at a pepper-corn yearly. 

CASTLE-Cary, a remarkable Roman ftation about 
four miles weft from Falkirk on the borders of Stir- 
ling/hire in Scotland. It comprehends feveral acres 
of ground, is of a fquare form, and is furrounded 
with a wall of ftone and mortar: all the fpace within 
the walls has been occupied by buildings, the ruins of 
which have raifed the earth eight or ten feet above 
its natural furface; fo that the fort now feems like an 
hill-top furrounded with a funk fence. In 1770, fome 
v/orkmen employed in fearclung for ftones for the 
great canal which pafles very near it, difeovered fe- 
veral apartments of ftone; and in one of them a great 
number of ftones about two feet in length, and /land- 
ing ereft, with marks of fire upon them, as if they 
had been employed in fuppovting fome veflel under 
which fire was put. In a hollow of the rock near thi* 
place, in 1771, a coniiderable quantity of wheat quite 
black with age was found, with fome wedges and ham- 
mers fuppofed to be Roman. 

CASTLE-RJtng, a borough-town of Norfolk in Eng- 
land, which fends two members to parliament. E. 
Long. o. 40. N. Lat. 52. 46. 

CASTLE-work, fervice or labour done by inferior te- 
nants, for the building and upholding caftles of de- 
fence, toward which fome gave their perfonai afliil- 
ance, and others paid their contributions. This was 
one of the three neceflary charges to which the Anglo- 
Saxons were exprefsly fubjedl. 

CASTLETOWN, the capital of the ifle of Man, 
feated on the fouth-weft part of the ifland. It has a 
ftrong caftle ; but of no great importance, on account 
of its diftance from the rocky and /hallow- harbour. 
W. Long. 4. 39. N. Lat. 53. 30. 

CAS I OR, the Beaver, in zoology, a genus of 
quadrupeds belonging to the order of glires. The 
fore-teeth of the upper jaw are truncated, and hollow- 
ed in a tranfverfe angular direction. The tops of 
the fore-teeth of the lower jaw lie in a tranfve’-le di- 
rection; and the tail is depreffed. There are three 
fpecies of caftor, viz. 

1. The fiber, or common beaver, with a plain ovated 
tail, is fouiKi on the banks of the rivers in Europe, Afia, 
and America. It has/hort ears hid in the fur; a blunt 
nofe ; the fore-feet fmall, the hinder large : its length 
from nofe to tail about three feet, tail about one foot. It pj lc 
is from the inguinal glands of this animal that the caf- CaXXI. 
tor is obtained; it is contained in cods or pouches re- 
fembling a dog’s tefticles. Nothing equals the art 
with which thefe animals conftruCl their dwellings. 
They choofe a level piece of ground, with a fmall ri- 
vulet running through it. This they form into a 
pond, by making 5 ciam acrois ; iirft by driving into 
the ground hakes of five o iixTeet in length, placed 
in rows, wattling each row with pliant twigs, and fil- 
ling the interftices with clay, ramming it down clofe. 
1 he fide next the water is /loped, the other perpendi- 
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cuTar; the bottom is from ten to twelve feet thick . 
but the thicknefs gradually diminifhes to the top, 
which is about two or three : the length of thefe dams 
is fometimes not lefs than 100 feet. 

Their houfes are made in the water collc£ted by 
means of the dam, and are placed near the edge of 
the fhore. They are built on piles ; are either round 
or oval; but their tops are vaulted, fo that their in- 
fjde refembles an oven, the top a dome. The walls 
are two feet thick, made of earth, ftones, aiid fticks, 
groft artificially laid together ; and the walls within 
as neatly plaftered as if with a trowl. In each houfe 
are two openings, the one into the water, the other 
towards the land. The height of thefe houfes above 
the water is eight feet. They often make two or 
three ilories in each dwelling, for the convenience of 
change in cafe of floods. Each houfe contains from 
20 to 30 beavers; and the number of houfes in each 
pond is from xo to 25. Each beaver forms its bed 
of mofs ; and each family forms its magazine of win- 
ter provifions, which confill of bark and boughs of 
trees. Thofe they lodge under water, and fetch in- 
to their apartments as occafion requires. Lawfon 
fays, they are fondeft of the faffafras, afh, and fweet 
gum. Their fummer food is leaves, fruits, and fome- 
times crabs and craw fifh; but they are not fond of fifh. 

To effeft thefe works, a community of two or 
three hundred alfembles ; each bears his fhare in the 
labour ; fome fall to gnawing with their teeth trees 
of great fize, to form beams or piles;, others roll'the 
pieces along to the water; others dive, and with 
their feet icrape holes in order to place them in ; 
while others exert their efforts to rear them in their 
proper places: another party is employed in collec- 
ting twigs to wattle the piles with ; a third in collec- 
ting earth, ftones, and clay ; a fourth is bufied in 
beating and tempering the mortar ; others in carry- 
ing it on their broad tails to proper places, and with 
the fame inftrument ram it between the piles, or plaf- 
ter the inftde of their houfes. A certain number of 
fmart ftrokes given with their tails, is a fignal made 
by the overfeer for repairing to fuch and fuch places, 
either for mending any defeats, or at the approach of 
an enemy ; and the whole fociety attend to it witn 
the utmoft affiduity. Their time of building is early 
in fummer; for in winter they never ftir but to their 
magazines of provifions, and during that feafon are very 
fat. They breed once a-year, and bring forth at the 
latter end of the winter two or three young at a birth. 

Befxdes thefe affociated beavers, is another fort ca\\- 
ed terriers, which either want induftry or fagacity to 
form houfes like the others. They burrow in the 
banks of rivers, making their holes beneath the 
freezing depth of the water, and work up for a great 
number of feet. Thefe alfo form their winter flock 
of provifion. 

Beavers vary in their colours; the fineft are black, 
but the general colour is a chefjiut brown, more or 
lefs dark : fome have been found, but very rarely, 
white. The fkins are a prodigious article of trade, 
being the foundation of the hat-manufa&ory. In 1763 
were fold, in a Angle fale of the Hudfon’s bay com- 
pany, 54,670 Ikins. They are diftinguifhed by dif- 
ferent names. Coat-beaver is what has been worn as 
coverlets by the Indians; Parckmer.t-beavcr, be^aufe 

the lower fide refembles it: Stage-Leaver is the worft, Caftor. 
and is that which the Indians kill out of feafon, on • 
their ftages or journeys. 

In hunting the beavers, the favages fometimes fhoot 
thent, always getting on the contrary fide of the wind; 
for they are very fhy, quick in hearing, and of a keen 
fcent. This is generally done when the beavers are at 
work, or on fhore feeding on poplar bark. If they 
hear any noife when at work, they immediately jump 
into the water, and continue there fome time ; and 
when they rife, it is at a diftaiice from the place where 
they went in. 

They fometimes are taken with traps : thefe are n •- 
thing but poplar fticks laid in a path near the wa- 
ter ; which when the beaver begins to feed upon, they 
caufe a large log of wood to fail upon their necks, 
wh'ch is put in motion by their moving of the fticks, 
and confequently requires an ingenious contrivance. 
The favages generally prefer this way of taking them, 
becaufe it does not damage their fkins. 

In the winter-time they break the ice in two pla- 
ces at a diflance from the houfe, the one behind the 
other. Then they take away the broken ice with a 
kind of racket, the better to fee where to place their 
flakes. They fallen their nets to thefe, which have 
large meflies, and fometimes are eighteen or twenty 
yards in length. When thefe are fixed, they pro- 
ceed to demolifh the houfe, and turn a dog therein ; 
which terrifying the beaver, he immediately leaves it, 
and takes to the water; after which* he is foon en- 
tangled by the net. 

2. The mofehatus, with a long, compreffed, lan- 
ceolated tail, and palmated feet- It has a long flen- 
der nofe like that of a fhrew-moufe ; no external 
ears, and very fmall eyes. Length from nofe to 
tail, feven inches; of the tail, eight. It is the water- 
rat of Clufius; and inhabits Lapland, Ruffia, the 
banks of the rivers Wolga and the Yaick. It never 
wanders far from the fides; is very flow in its pace ; 
makes holes in the cliffs, with the entrance far be- 
neath the loweft fall of the water ; works upwards, but 
never to the furface, only high enough to be beyond 
the higheft flow of the river: feeds on fifh; is devour- 
ed by the pikes and filuri, and gives thofe fifh fo ftrong 
a flavour of mufk as to render them not eatable ; has 
the fame fcent as the former, efpecially about the 
tail, out of which is expreffed a fort of mufk very 
much refembling the genuine kind. The fkins are 
put into chefts among clothes, to drive away moths. 
At Orenburgh the fkins and tails fell for 15 or 20 co- 
pees per hundred. They are fo common near Niz- 
ney Novogorod, that the peafants bring 500 a-piece 
to market, where they are fold for one ruble per hun- 
dred. The German name for thefe animals is biefem- 
rat-ze ; the Ruffian, tuycho-zhol. 

3. The zibethicus, or mufle rat, with a long, com- 
preffed, lanceolated tail, and the toes of the feet fepa- 
rated from each other. Length from nofe to tail, 
one foot; of the tail, nine inches. This fpecies in- 
habits North America, breeds three or four times in 
a year, and brings from three to fix young ones at a 
time: during fummer the male and female confort 
together : at the approach of winter they unite in 
families, and retire into fmall round edifices covered, 
with a dome,, formed of herbs and reeds cemented 

with 
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with clay : at the bottom are fcveral pipes through 
which they pafs in fearch of food; for they do not 
form magazines like the beavers : during winter their 
habitations are covered many feet deep with fnow 
and ice ; but they creep out and feed on the roots be- 
neath : they quit their old habitations annually, and 
form new ones: the fur is foft and much eheemed : 
the whole animal, during fummer, has a moll exqui- 
fite fmell of mufk, which it lofes in winter: perhaps 
the fcent is derived from the calamus aromaticus, a 
favourite food of this animal. Lefcarbot fays they 
are very good to eat. 

CASTOR, in aftronomy, a moiety of the conflel- 
lation Gemini ; called alfo Apollo. Its latitude 
northwards, for the year 1700, according to Hevelius, 
was io° 4 23"; and its longitude, of Cancer, 160 4' 
14". It is alfo called Rafalgenze, Apollo, Aphellan, 
Avellar, and Anelar. 

Castor and Pollux, in Pagan mythology. Jupiter 
having an amour with Leda, the wife of Tyndarus 
king of Sparta, in the form of a fwan, (he brought 
fortli two eggs, each containing twins. From that 
impregnated by Jupiter proceeded Pollux and Helena, 
who were both immortal; from the other Caftor and 
Clytemneftra, who being begot by Tyndarus were 
both mortal. They were all, however, called by the 
common name of Pyndarida. Thefe two brothers en- 
tered into an inviolable friendflifp : they went with the 
other noble youths of Greece in the expedition to 
Colchis, and, on feveral occafions, ixgnalized them- 
felves by their courage ; but Callor being at length 
killed, Pollux obtained leave to fhare his own immor- 
tality with him ; fo that they are faid to live and die 
alternately every day : for, being tranflated into the 
(kies, they form the conftellation of gemini, one of 
which liars rifes as the other fets. 

A martial dance, called the Pyrrhic or Cajlorian 
dance, was invented in honour of thofe deities whom 
the Cephelenfes placed among the Dii Magni, and of- 
fered to them white lambs. The Romans alio paid 
them particular honours on account of the afihlance 
they are faid to have given them in an engagement 
againft the Latins ; in which, appearing mounted on 
white horfes, they turned the fcale of victory in their 
favour, for which a temple was ere fled to them in 
the forum. 

Castor and Pollux, a fiery meteor, which at fea ap- 
pears fometimes fticking to a part of the fliip, in form 
of one, two, or even three or four fire-balls : when 
one is feen alone, it is more properly called Helena; 
two are denominated Caftor and Pollux, and fometimes 
Tyndaridse. Caftor and Pollux are called by the Spa- 
niards, San Elmo; by the French, St Elme, St Ni- 
cholas, St Clare, St Helene; by the Italians, Her- 
mo ; by the Dutch, Vree Vuuren. 

Caftor and Pollux are commonly judged to portend 
a cefiation of the ftorm, and a future calm ; being 
rarely feen till the tempeft is nigh fpent. Helena 
alone portends ill, and wltneffes the fevereft part of 
the ftorm yet behind. When the meteor fticks to the 
mafts, yards, &c. they conclude, from the air’s not 
having motion enough to dilfipate this flame, that a 
profound calm is at hand ; if it flutter about, it indi- 
cates a ftorm. 

N° 66. 

d 1 CAR 
CASTOREUM, in the Materia Medica, castor ; Cafta-rurn, 

the inguinal glands of the beaver. The‘ancients had 
a notion that it was lodged in the tefticles ; and that "" J 

the animals, when hard preffed, would bite them oft, 
and leave them to its purfuers, as if confcious of what 
they wanted to deftroy him for. The heft fort of 
caftor is what comes from Ruflia. So much is Ruf- 
fian caftor fuperior to the American, that two gui- 
neas per pound is paid for the former, and only 8s. 6d. 
for the latter. The Ruffian caftor is in large hard 
round cods, which appear, when cut, full of a brittle, 
red, liver-coloured fubftance, interfperfed with mem- 
branes and fibres exquifitely interwoven. An inferior 
fort is brought from Dantzic, and is generally fat and 
moift. The American caftor, which is the worft of 
all, is in longifh thin cods. Ruffia caftor has a ilrong 
difagreeable finch ; and an acrid, bitterifh, and naufe- 
ons tafte. Water extradls the naufeous part, with 
little of the finer bitter; rectified fpirit extraCls this 
laft without much of the naufeous ; proof-fpirit both : 
water elevates the whole of its flavour in diftillatiou ; 
rectified fpirit brings over nothing. Caftor is looked 
upon as one of the capital nervine and antihyfteric 
medicines: fome celebrated pradlitioners, neverthe- 
lefs, have doubted its virtues ; and Newman and Stahl 
declare it infignificant. Experience, however, has 
fhown that the virtues of caftor are confiderable, tho’ 
lefs than they have been generally fuppofed. 

CASTRATION, in furgery, the operation of 
gelding, i. e. of cutting off the tefticles, and putting 
a male animal out of a capacity of generation. 

Caftration is much in ufe in Alia, efpecially among 
the Turks, who pradlife it on their flaves, to prevent 
any commerce with their women. The Turks often 
make a general amputation. 

Caftration alfo obtains in Italy, where it is ufed with a 
view to preferve the voice for finging. See Eunuch. 

The Perfians, and other eaftern nations, have di- 
vers methods of making eunuchs, different from thofe 
which obtain in Europe : we fay, of making eunuchs, 
for it is not always done among them by cutting, or 
even collifion. Cicuta and other poifonous herbs do 
the fame office, as is fhewn by Paulus iEgineta. Thofe 
eunuchifed in this manner are called thlib'ue. Befides 
which there is another fort named thlafix, in whom the 
genitals are left entire, and only the veins which fliould 
feed them are cut; by which means the parts do in- 
deed remain, but fo lax and weak, as to be of no ufe. 

Caftration was for fome time the punifhment of 
adultery. By the laws of the Vifigoths, fodomites 
underwent the fame punifhment. 

By the civil law, it is made penal in phyficians and 
furgeons to caftvate, even with confent of the party, 
who is himfelf included in the fame penalty, and his 
effects forfeited. The offence of Mayhem by caftra- 
tion is, according to all our old writers, felony ; tho’ 
committed upon the highell provocation. See a re- 
cord to this purpofe of Henry III. tranferibed by Sir 
Edward Coke, 3 Inft. 62. or Blackftone’s Com. vol. 
iv. p. 206. 

Caftration is fometimes found neceffary on medicinal 
conliderations, as in mortifications, and fome other 
difeafes of the tefticles, efpecially the farcocele and va- 
ricocele. Some have alfo ufed it in maniac cafes. 
5 Cas- 
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Caftratlon Castration Is alfo in feme fort praaifed on wo- 
Cailruccio. men. Atlienasus mentions, that king Andramytes 

,  was the fir ft. who caftrated women. Hefychius and 
Suidas fay Gyges did the fame thing. Galen obferves, 
that women cannot be Caftrated without danger of 
life : and Dalechampius, on the forementioned paffage 
of Athenaeus, holds, that it is only to be underftood 
of fimple padlocking. # 

Castration, in refpeft of brutes, is called Geld- 
ing and Spaying. 

Castration alfo denotes the art of retrenching, or 
cutting away any part of a thing from its whole. Caf- 
trating a book, among bookfellers, is the taking out 
fome leaf, fiieet, or the like, which renders it imper- 
fed and unfit for fale. The term is alfo applied to 
•the taking away particular paflages, on account of 
their obfeenity, too great freedom with refped to go- 
vernment, &c. _ . 

Castration, among botanifts, a term derived from 
the fancied analogy betwixt plants and animals, ft he 
tiaftration of plants confifts in cutting off the anther a > 
or tops of the ftamina, before they have attained ma- 
turity, and difperfed the pollen or fine duft contained 
within their fubftance. This operation has been fre- 
quently pradifed by the moderns, with a view to efta- 
blilh or confute the dodrine of the fexes of plants; the 

. ‘ anthers or tops being confidered by the fexuahfts as 
the male organs of generation. T he experiment, of 
caftration fucceeds principally on plants which, like 
the melon, have their male flowers detached from the 
female. In fuch as have both male and female flowers 
contained within the fame covers, this operation can- 
not be eafily performed without endangering the neigh- 
bouring organs. TThe refult of experiments on this 
fubjed by Linnaeus, Alfton, and other eminent bota- 
nifts, may be feen under the article Botany, led. iii. 

CAS'TREL, a kind of hawk refembling the lanner 
in fhape, but the hobby in fize. The caftrel is alfo 
called keftrel, and is of a flow and cowardly kind ; her 
game is the grous, though fhe will kill a partridge. 

CASTRES, a city of Languedoc in France, about 
miles eaft of Thouloufe. E Long. 2. and N. Lat. 

43. 40. It is a bilhop’s fee. 
CAS'TRO, the capital of the ifland of Chiloe, on 

the coaft of Chili in South America. W. Long. 82. 
S. Lat. 43. 

Castro is alfo the capital of a duchy of the fame 
name in the Pope’s territories in Italy, fituated on the 
confines of Tufcany. E. Long, 12. 35. N. Lat. 
42. 30, 

Castro (Pietro de), a celebrated painter, who 
fiouriftied about the middle of the 17th century. The 
fubjeds which this great artift chofe to paint, were what 
are diftmguilhed by the name of ftill life ; \ afes, (hells, 
mufical inftruments, gems, veffels of gold, fiber, and 
cryftal, books, and rich bracelets ; and in thofe fub- 
jeds his choice and difpofition were elegant, and his 
•execution admirable. 

CASTRUCCIO (Caftracani), a celebrated Italian 
general, was born (nobody knows of whom) at Luc- 
ca in Florence in 1284, and left in a vineyard cover- 
ed with leaves, where he was found by Lianora a 
widow lady, the fifter of Antonio, a canon of bt Mi- 
-chael in Lucca, who was defeended from the illuftri- 

Vol. IV. Part I. 

i ] CAS 
ous family of the Caftracani. The lady having no Caftniccio. 
children, they refolved to bring him up, and educated ‘ 
him as carefully as he had been their own. They in- 
tended him for a prieft ; but he was fcarcely 14 years 
old when he began to devote himfelf to military fports, 
and thofe violent exercifes which fuited his great 
(Length of body. The fa&ions named the Guelfs and 
Gibelines then (hared all Italy between them ; divided 
the popes and the emperors ; and engaged in their dif- 
ferent interefts not only the members of the fame town, 
but even thofe of the fame family. Francifco, a con- 
fiderable perfon on the fide of the Gibelines, obfer- 
ving Caftruccio’s uncommon fpirit and great qualities, 
prevailed with Antonio to let him turn foldier ; on 
which Caftruccio foon became acquainted with every- 
thing belonging to .that profefflon, and was made a 
lieutenant of a company of foot by Francifco Guinigi. 
In his firft campaign he gave fuch proofs of his cou- 
rage and conduct as fpread his fame all over Lombardy; 
and Guinigi, dying foon after, committed to him the 
care of his fon and the management of his eftate. Still 
diftinguiftiing himfelf by his exploits, he filled his com- 
mander in chief with fuch jealoufy and envy, that he 
was imprifoned by ftratagem in order to be put to 
death. But the people of Lucca foon releafed him, 
and afterwards chofe him for their fovereign prince. 
The Gibelines cortfidered him as the chief of their 
party; and thofe who had been baniflied from their 
country fled to him for protection, and unanimoufly 
promifed, that if he could reftore them to their eftates, 
they would ferve him fo effeCtually that the fovereign- 
ty of their country ftiould be his reward. Flattered 
by thefe promifes, he entered into a league with the 
prince of Milan. He kept his army conftantly on 
foot, employing it as beft fuited his own defigns. For 
fervices he had done the pope, he was made fenator of 
Rome with more than ordinary ceremony' ; but while 
there, received news which obliged him to haften back 
to Lucca. The Florentines entered into a war with 
him, but Caftruccio fought his way through them ; 
and the fupreme authority of Tufcany was ready to 
fall into his hands, when a period was put to his life. 
In May 1328, he gained a complete viftory over his 
enemies, who amounted to 30,000 foot and 10,000 
horfe ; in which 22,000 of them were (lain, with the 
lofs of not quite 16,000 of his own men : but as he 
was returning from the field of battle, tired with the 
aCfion, and covered with fweat, he halted a little, in 
order to thank and carefs his foldiers as they paffed ; 
when, the north wind blowing upon him, he was im- 
mediately feized with an ague, which he at firft ne- 
glefted, but it carried him off in a few days, in the 
44th yrear of his age. 

Machiavel, who has written the life of Caftruccio, 
fays, that he was not only an extraordinary man in his 
own age, but would have been fo in any other. He 
was of a noble afpeft, and of the mod winning addrefs. 
He had all the qualities that make a man great; was 
grateful to his friends, juft to his fubjects, terrible to 
his enemies. No man was more forward to encounter 
dangers; no man more careful to efcape them. He 
had an uncommon prefence of mind, and often made 
rapartees with great fmartnefs. Some of them are re- 
corded, which difeover a Angular turn of humour; 

H h and* 



CAS [ M2 

and, for a fpecimen, we fhall mention three or four of by 
them Palling one day through a ttreet where there 
was a houfe of bad fame, he furprifed a young man, 
who wasjoft coming out, and who, upon feeing him, 
was all over blufhes and confufion : “ Friend, you 
Ihould not be aihamed when you come out, but when 
you go in.” — One afking a favour of him with a thou- 
fand impertinent and fuperfluous words : “ Hark you, 
friend ; when you would have any thing-with me for 
the future, fend another man to alk it. ’—Another 
great talker having tired him with a tedious difcourfe, 
excufed himfelf at kill, by faying, he was afraid he had 
been troublefome. “ No indeed, (replied he), for I 
did not mind one word you faid.”-—'He was forced to 
put a citizen of Lucca to death, who had formerly 
been a great inilrument of his advancement; and being 
reproached by fomebody^for having dealt fo feverely 
with an old friend, replied, “ No, you are midaken, 
it was with a new foe.”—One of his courtiers, defi- 
rous to regale him, made a ball and invited him to it. 
Caltruccio came, entertained himfelf among tne ladies, 
danced, and did other things which did not feem to 
comport with the dignity of his ranks One of his 
friends intimating that fuch freedoms might diminifh 
the reverence that ought to be paid him : “ I thank 
you for your caution ; but he who is reckoned wife all 
the day, will never be reckoned a fool at night.” 

CASTRUM doloris, in middle-aged writers, 
denotes a catafalco, or a lofty tomb of Hate, eredted 
in honour of fome perfon of eminence, ufually in the 
church where his body is interred; and decorated with 
arms, emblems, lights, and the like. 

Ecelefiailical writers fpeak of a ceremony of confe- 
crating a caftrum doloris ; the edifice was to be made 
to reprefent the body of the deceafed, and the prieit 
and deacon were to take their polls, and fay the pray- 
ers after the fame manner as if the corpfe were adluahy 
prefent. 

CASTS. See Casting. 
CASU consimili, in law, a writ of entry granted 

where a tenant, by courtefy or for life, aliens either 
in fee, in tail, or for the term of another’s life.^ It is 
brought by him in revevfion again!! the perlon to 
whom fuch tenant does fo alien to the prejudice of the 
reverfioner in the tenant’s life-time. 

CAsu-Provifo, in law, a writ of entry founded on the 
ftatute of Gloucefter, where a tenant in aower aliens 
the lands fhe fo holds in fee, or for life ; and lies for 
the party in reverfion againft the alienee, 

CASUAL, fomethung that happens fortuitoufly, 
without any defign, or any meafures taken to bring it 
to pafs. >. 

Casual-Revenues* are thofe which anfe from for- 
feitures, confifeations, deaths, attainders, CSV 

CAT 
reddendo of his charter upon certain caiual Cafualty 

II 
Cat-gut. 

1 
the 

events. 
Casualty, in Metallurgy. See Causalty. 
CASUIST, a perfon who propofes to refolve cafes 

of confeience. Efeobar has made a colledtion of the 
opinions of all the cafuills before him. M. Le Feore, 
preceptor of Louis XIII. called the books of the ca- 
fuiils the art of tpiibbling with God ; which does not 
feem far from truth, by reafon of the multitude of di- 
llindtions and fubtleties they abound withal. Mayer 
has publilhed a bibliotheca of cafuiils, containing an 
account of all the writers on cafes of confeience, ran- 
ged under three heads, the firft comprehending the 
Lutheran, the fecond the Calvinift, and the third the 
Romifh, cafuiils. 

CASUISTRY, the do&rine and fcience of con- 
feience and its cafes, with the rules and principles of 
refolving the fame ; drawn partly from natural reafon 
or equity ; partly from authority of feripture, the ca* 
non law, councils, fathers, &c. To cafuiflxy belongs 
the decifion of all difficulties arifing about what a man 
may lawfully do or not do ; what is fin or not fin ; 
what things a man is obliged to do in order to dil- 
charge his duty, and what he may let alone without 
breach of it. i 

CASUS amissionis, in Scots law, in aftions pro- 
ving the tenor of obligations inextinguiihable by the 
debtors retiring or cancelling them, it is neceffary for 
the pmfuer, before he is allowed a proof of the tenor, 
to condefeend upon fuch a enfus amiflioMs, or accident 
by which the writing was deftroyed, as ffiows it was 
loll while in the writer’s polfefiion. 

CAT, in zpology. See Felis, 
Cat, in fea-aftairs, a (hip employed in the coal- 

trade, formed from the Norwegian model. It is dif- 
tinguiffied by a narrow Hern, projecting quarters, a 
deep waffle, and by having ornamental figures on the 
prow. Thefe velfels are generally built remarkably 
ilrong, and carry from four to fix hundred tons, or, 
in the language of their own mariners, from 20 to 30 
reels of coals. 

Cat, is alfo a fort of ftrong tackle, or combination 
of pullies, to hook and draw the anchor perpendicu- 
larly up to the cat-head. Soe CAT-Heads. 

Cat’s Rye, or Smjbone of the Turks, a kind of gem 
found chiefly in Siberia. Cat’s-eye is by the Latins 
called occulus cati, and fometimes onycopalus, as having 
white zones or rings like the onyx ; and its colours 
variable like opal, from which lalt it differs chiefly by 
its fuperior hardnefs. It is very bard, and femitranf- 
parent, and has different points, from whence the light 
is reflected with a kind of yeliowiih radiation fome- 
what fimilar to the eyes of cats, from whence it had 
its name. The bell of them are very fearce, and cures, euiniu-aciuiio, uvcn-uo, -   n. j 

CASUAL-Theology, a denomination given to what is jewellers cut them round to the greateft advantage. 
mere frequently called Casuistry. 

CASUALTY, in a general fenfe, denotes an acci- 
dent, or a thing happening by chance, not defign. It 
is particularly tifed for an accident producing unna- 
tural death. 

Casualty, in. Scot’s law. Casualties of a fuperior, 
are thofe duties and emoluments which a fuperi- 
or has rifffit to demand out of h's vaffal’s tflate, over 
and befijdes the conftant yearly duties eftabliffied 

One of thefe Hones, an inch in diameter, was in the 
poffeffion of the duke of Tufeany. 

Cat-F'iJIj, in ichthyology. See Squalus. 
CAT-Gut, a denomination given to fmall Hrings for 

fiddles, and other inflruments, made of the inteHines 
of fheep or lambs, dried and twilled together, either 
fingly, or feveral together. Thefe are fometimes co- 
loured red, fometimes blue, but are commonly left 
whitifh or browniih, the natural colour of the gut. 

They, 
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They are alfo ufed by watch-makers, cutlers, turners, 
and other artificers.' Great quantities are imported 
into England, and other northern countries, from Ly- 
ons and Italy. 

Cjt- Harping!t a purchafe of ropes employed to 
brace in the Ihrowds of the lower malts behind their 
yards, for the double purpofe of making the Ihrowds 
more tight, and of affording room to draw in the 
yards more obliquely, to trim the lails for a lide-wind, 
when they are faid to be dole hauled. 

Cat-Heads, two ftrong Ihort beams of timber, which 
projed almoit horizontally over the {hip’s bows on 
each fide of the bow-fprit ; being like two radii which 
extend from a centre taken in the dire&ion of the 
bow-fprit. That part of the cat-head which refts upon 
the forecallle, is fecurely bolted to the beams: the 
other part proje&s like a crane as above deferibed, and 
carries in its extremity two or three fmall wheels or 
[heaves of brafs or ftrong wood, about which a rope 
called the cat-fall paffes, and communicates with the 
cat-block, which alfo contains three fheaves.. The 
machine formed by this combination of pullies is called 
the Cat, which ferves to pull the anchor up to the cat- 
head, without tearing the {trip’s fides with its flukes. 
The cat-head aJfo ferves to fufpend the anchor clear of 
the bow, when it is neceffary to let it go : it is fup- 
ported by a fort of knee, which is generally ornament- 
ed with fculpture. See Plate CXXVIII. 

The cat-block is filled with ft large ami ftrong hood, 
which catches the ring of the anchor when it is to be 
drawn up. 

CAT-Mint, See Mentha. 
CAT-Salt, a name given by our falt-workers to a 

very beautifully granulated kind of common fait. It 
is formed out of the bittern, or leach-brine, which runs 
from the fait when taken out of the pan. When they 
-draw out the common fait from the boiling pans, they 
put it into long wooden troughs, with holes bored at 
the bottom for the brine to drain out; undet thefe 
troughs are placed veffels to receive this brine, and m- 
crofs them fmall fticks to which the cat-falt affixes it- 
felf in very large and beautiful cryftals. This fait 
contains fome portion of the bitter purging fait, is 
very {harp and pungent, and is white when powder- 
ed, though pellucid in the mafs. It is ufed by fome 
for the table, but the greateft part of what is made 
of it is ufed by the makers of hard-foap. 

CAT-Silver. See Mica. 
CATACAUSTIC curves, in the higher geometry, 

that fpecies of cauftic curves which are formed by re- 
fie&km. See Fluxions. 

CATACHRESIS, in rhetoric, a trope whichjior- 
-rows the name of one thing to exprefs another. Thus 
Milton, deferibing Raphael’s defeent from the empy- 
real heaven to paradife, fays, 

“ Down thither prone in flight, 
*< He fpeeds, and through the vaft etherial Iky 
44 Sails between worlds and worlds.” 

CATACOMB, a grotto, or fubterraneous place for 
the burial of the dead. 

Some derive the word catacomb from the place where 
{hips are laid up, which the modern Latins and Greeks 
call cumba. Others fay, that cata was ufed^ for ad, and 
tulacumbas for adtumbat: accordingly, Dadrn fays, they 
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anciently wrote catatumbas. Others fetch the ■word Ca a'.om'b . 
from the Greek xara, and a hollow, cavity, or 
the like. 

Anciently the word catacomb was only underftood 
of the tombs of St Peter and St Paul; and M. Chafte- 
lain obferves, that, among the more knowing of tne 
people of Rome, the word catacomb is never applied to 
the fubterraneous burying-places hereafter mentioned, 
but only to a chapel m St Sebaftian, one of the feven 
ftational Churches ; where the ancient Ronian- kulen- 
dars fay the body of St Peter was depofited, under 
the confulate of Pufcus and Baffus, in 258. 

Catacombs of Italy ; a vaft affemblage of fubter- 
raneous fepuichres about Rome, chiefly at about three 
miles from that city in the Via Appia; fuppofed to 
be the fepuichres of the martyrs ; and which are vifi- 
ted accordingly out of devotion, and relics thence ta- 
ken and difperfed throughout the catholic countries, 
after having been firft baptized by the pope under the 
name of fome faint. Thefe catacombs are faid by^rna- 
ny to be caves or cells wherein the primitive Chri- 
ftians hid and affembled themlelves together, and where 
they interred fuch among them as were martyred. 
Each catacomb is three feet broad, and eight or ten 
high ; running in form of an alley or gallery, and 
communicating with others : in many places they ex- 
tend within a league of Rome. There is no mafonry 
or vaulting therein, but each fupports itfelf: the two 
fides, which we may look on as the parietes or .walls, 
were the places where the dead were depofited ; which 
were laid lengthwife, three or four rows, over one an- 
other, in the fame catacomb, parallel to the alley, i hey 
were commonly doled with large thick tyles, and, 
fometimes pieces of marble, cemented in a manner in- 
imitable by the moderns. Sometimes, though very 
rarely, the name of the deceafed is found on the tyle t 
frequently a palm is feen, painted or engraven, or the 
cipher Xp, which is commonly read pro Chriflo. The 
opinion held by many Proteftant authors is, that the 
catacombs are heathen fepuichres, and the fame with the 
puticuli mentioned by Feftus Pompeius; maintaining-, 
that whereas it was the pradice of the ancient Ro- 
mans to burn their dead, the cuftoin was, to avoid 
expence, to throw the bodies of their fiaves to rot 
in holes of the ground ; and that the Roman Chri- 
ftians, obferving, at length, the great veneration paid 
to relics, refolved to have a ftock of their own : entei- 
incr therefore the catacombs, they added what ciphers 
and inferiptions they pleafed ; and then ihut them up 
a-’-ain, to be opened on a favourable occafion. Thole 
in the fecret, add they, dying or removing, the con- 
trivance was forgot, till chance opened them at laft. But 
this opinion has even lefs of probability than the former. 
Mr Monro, in the Philofophical Tranfaflions, fuppofes 
the catacombs to have been originally the common fe- 
puichres of the firft Romans, and dug in confequence 
of thefe two opinions, vise. That {hades hate the light; 
and that they love to hover about the places where the 
bodies are laid. 

Though the catacombs of Rome have made the 
greateft noife of any in the world, there are fuch • be- 
longing to many other cities. Thofe of Naples, ac- 
cording to hi {hop Burnet, are much more noble and 
fpacious than the catacombs of Rome. Catacomb? 
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Catacombs, have alfo been difcovered at Syracufe, and Catanea in the mummies are found in tombs, round the apart-Catacomto. 
  Sicily, and in the ifland of Malta. The Roman cata- ment hollowed out in the rock. _ Catakpfis 

combs take particular names from the churches in their The Egyptians feem. to have excelled in the art of 
neio-hbourhood, and feem to divide the circumference embalming and preferving their dead bodies; as the 
of the city without the walls between them, extending 
their galleries every where under, and a vail way from 
it ; fo that all the ground under Rome, and for many 
miles about it, fume fay 20, is hollow. The largeft, 
and thofe commonly (hown to ftrangers, are the cata- 
combs of San Sebaftiano, thofe of Saint Agnefe, and 
the others in the fields a little off Saint Agnefe. Wo- 
men are only allowed to go into the catacombs in the 
church-yard of the Vatican on Whitfun-Monday, un- 
der pain of excommunication. There are men kept 
eonllantly at work in the catacombs. As foon as thefe 

" labourers difcover a grave with any of the fuppofed 
marks of a faint upon it, intimation is given to the 
cardinal Comerlingo, who immediately fends men of 
reputation to the place, where finding the palm, the 
monogram, the coloured glafs, the remains of the 
body are taken up with great refpecl, and tranflated to 
Rome. After the labourers have examined a gallery, 
they Hop up the entry that leads to it; fo that moll 
of them remain thus clofed up ; only a few being 
left open to keep up the trade of flowing them to 
ilrangers. This they fay is done to prevent people 
from lofmg themfelves in thefe fubterraneous labyrinths, 
which indeed has often happened ; but more probably 
to deprive the public of the means of knowing whither 
and how far the catacombs are carried. 

The method of preferving the dead in catacombs 
feems to have been common to a number of the ancient 
nations. The catacombs of Egypt are Hill extant 
about nine leagues from the city of Grand Cairo, and 
two miles from the city of Zaccara. They extend 
from thence to the pyramids of Pharaoh, which are 
about eight miles diftant. They lie in a field covered 
with a fine running fand, of a yellowilh colour. The 
country is dry and hilly ; the entrance of the tomb is 
choaked up with fand ; there are many open, but more 
that are ftill concealed. 

The bodies found in catacombs, efpecially thofe of 
Egypt, are called mummies ; and as their fleih was for- 
merly reckoned an efficacious medicine, they were much 
fought after. In this work the labourers were often 
obliged to clear away the fand for weeks together, 
without finding what they wanted. Upon coming to 
a little fquare opening of about 18 feet in depth, they 
defcend into it by holes for the feet, placed at proper 
intervals ; and there they are fure of finding a mummy. 
Thefe caves, or ’wells as they call them there, are hol- 
lowed out of a white free-llone, which is found in all 
this country a few feet below the covering of fand. 
When one gets to the bottom of thefe, which are 
fometimes 40 feet below the furface, there are feveral 
fquare openings on each fide into palfages of 10 or 15 
feet wide ; and thefe lead to chambers of 15 or 20 feet 
fquare. Thefe are all hewn out in the rock ; and 
in each of the catacombs are to be found feveral of 
thefe apartments communicating with one another. 
They extend a great way under ground, fo as to be 
under the city of Memphis, and in a manner to under- 
mine its invirons. In fome of the chambers the walls 
w« adorned with figures and hieroglyphics j in others 

mummies found in the Egyptian catacombs are in a 
better ftate than the bodies found either in the Italian 
catacombs or thofe of any other part of the world. See 
Embalming and Mummy. 

Laying up the bodies in caves, is certainly the ori- 
ginal way of difpofing of the dead ; and appears to 
have been propagated by the Phoenicians throughout 
the countries to which they fent colonies: the inter- 
ring as we now do in the open air or in temples was 
firtt introduced by the Chriftians- When an ancient 
hero died or was killed in a foreign expedition, as his. 
body was liable to corruption, and for that reafon un- 
fit to be transported entire, they fell on the expedient 
of burning, in order to bring home the allies, to oblige 
the manes to follow ; that fo his country might not be 
deftitute of the benefit of bis tutelage. It was thus 
burning feems to have had its orighfnl; and by degrees 
it became common to all who could bear the expences 
of it, and took place of the ancient burying : thus 
catacombs became difufed among the Romans, after" 
they had borrowed the manner of burning from the 
Greeks, and then none but Haves were laid in the 
ground. See Burial,.£sfr. 

CATAI.AUNI, called alfo Durocatalauni, a town 
of Gallia Belgica: Catalauni, the people. A name 
rather of the lower age than of clallical antiquity. 
Now Chalons Jur Marne., in Champaign. E. Long. 
4. 35. N. Lat. 48. 55., 

CATADROMUS (from *<*7* and I run), in' 
antiquity, a ftretched Hoping rope in the theatres, down 
which the funambuli walked to Ihow their fitill. 

Some have taken the word to fignify the hippodrome 
or decurforium wherein the Roman knights ufed to 
exercife themfelves in running and fighting on horfe- 
back. But the moll natural meaning is that of a rope 
fallened at one end to the top of the theatre, and at 
the other to the bottom, to walk or run down, which 
was the highell glory of the ancient fchanobates or fu~ 
nambuli. Elephants were alfo taught to run down the 
catadromus. Suetonius fpeaks of the exploit of a Ro- 
man knight, who palled down the catadromus mounted 
on an elephant’s back. 

CATAGOGION, a heathen feltival. at Ephefus, 
celebrated on the 22d of January, in which the devo- 
tees run about the llreets, drelled in divers antic and 
unfeemly manners, with huge cudgels in their hands, 
and carrying with them the images of their gods; 
in which guife they ravilhed the women they met 
with, abufed and often killed the men, and committed 
many other diforders, to which the religion of the day 
gave a fantSlion. 

CATAGRAPHA, in antiquity, denote oblique 
figures or views of mens faces; anfwering to-what 
the moderns call profiles. 

Catagrapha are laid to be the invention of Simon 
Cleonjeus, who firll taught painters to vary the looks 
of their figures, and fometimes direfl them upwards, 
fometimes downwards, and fometimes fidewards or 
backwards. 

CATALEPoIS, or Catalepsy, in medicine, a 
♦ kind 
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Catalogue, kind of apoplexy or a drowfy difeafe wherein the patient 
u—v is taken fpeechlefs, fenfelefs, and fixed, in the fame 

pofture wherein the difeafe firft feized him ; his eyes 
open, without feeing or underftanding. See Medi- 
ci NE-TWex. 

CATALOGUE, a lift or enumeration of the names 
of feveral books, men, or other things, dilpofed ac- 
cording to a certain order. 

Catalogues of books are digefted in different man- 
ners, fome according to the order of the times when 
the books were printed, as that of Mattaire ; others 
according to their form and fize, as the common book- 
fellers-catalogues; others according to the alphabetical 
order of the authors names, as Hyde’s catalogue of 
the Bodleian library ; others according to the alpha- 
betical order of matters or fubjecfts, which are called real 
or claffical catalogues, as thofe of Lipenius and Draudius; 
laftly, others are digefted in a mixed method, partaking 
of feveral of the former, asde Seine’s catalogue of cardi- 
nal Slufius’s library, which is firft divided according to 
the fubje&s or fcience*, and afterwards the books in 
each are recited alphabetically. 

The moft applauded of all catalogues is that of Thu- 
anus’s library, in which are united the advantages of 
all the reft. It was firft drawn up by the two Puteani 
in the alphabetical order, then digefted according to 
the fciences and fubje&s by lihm. Bullialdus, and 
publidied by F. Quefnel at Paris in 1679; and re- 
printed, though incorrectly, at Hamburg, in 1704. 
The books are here ranged with juftnefs under their 
feveral fciences and fubjedts, regard being ftill had to 
the nation, fedt, age, &c. of every writer. Add, that 
only the bell and choiceft books in every fubjedl 
are found here, and the moft valuable editions. Yet 
the catalogue of M. le Telliers archbiihop of Rheim’s 
library, made by M. Clement, is not inferior to any 
published in our age, either on account of the number 
and choice of the books, or the method of its difpo- 
fition. One advantage peculiar to this catalogue is, 
the multitude of anonymous and pfeudonymous authors 
detected in it, fcarce to be met with elfewhere. . Some 
even prefer it to Thuanus’s catalogue, as containing a 
greater variety of claffes and books on particular fub- 
jedts. 

The conditions required in a catalogue are, that it 
indicate at the fame time the order of the authors and 
of the matters, the form of the book, the number 
of volumes, the chronological order of the editions, 
the language it is written in, and its place in the li- 
brary 5 fo as that all thefe circumftances may appear at 
once in the fliorteft, cleareft, and exadteft manner pof- 
fible. In this view, all the catalogues yet made will 
be found to be defedlive. 

An anonymous French writer has laid down a new 
plan of a catalogue,' which fiiall unite all the advan- 
tages, and avoid all the inconveniences of the reft. 

The Jefuits of Antwerp has given us a catalogue of 
the popes; which makes what they call their PropyUum. 

Catalogue of the Stars, is a lift of the fixed ftars, 
difpofed in their feveral conftellations ; with the lon- 
gitudes, latitudes, &c. of each.. 

The firft who undertook to reduce the fixed ftars 
into a catalogue was Hipparchus Rhodius, about 120 
years before Chrift; in which he made life of the ob- 

fervations of Timocharis and Ariftyllus for about 180 Catalogue, 
years before him. Ptolemy retained Hipparchus’s ca- ( 

ata uma' 
talogue, containing 1026 fixed ftars ; though he him- 
felf made abundance of obfervations, with a view to a 
new catalogue, A. D. 140. About the year of Chrift 
880, Albategni, a Syrian, brought down the fame to 
his time. Anno 1437, Ulugh Beigh, king of Parthia 
and India, made a new catalogue of 1022 fixed ftars, 
fince tranflated out of Perfian into Latin by Dr Hyde. 
The third who made a catalogue from his own obfer- 
vations was Tycho Brahe, who determined the places 
of 777 ftars for the year 1600, which Kepler from 
other obfervations of Tycho afterwards increafed to 
the number of 1000 in the Rudolphine tables; adding 
thofe of Ptolemy omitted by Tycho, and of other au- 
thors, fo that his catalogue amounts to above 1160. 
At the fame time, William landgrave of Heffe, with 
his mathematicians Chriftopher Rothmannus and Ju- 
lius Byrgius, determined the places of 400 fixed ftars 
by his own obfervations, with their places reftified lor 
the year 1593 ; which Hevelius prefers to thofe of 
Tycho’s. Ricciolus, in his AJlronomla Reformata, de- 
termined the places of 101 ftars for the year 1700, 
from his own obfervations : for the reft he followed 
Tycho’s catalogue ; altering it where he thought fit. 
Anno 1667, Dr Halley, in the illand of St Helena, 
obferved 350 fouthern ftars not vifible in our horizon. 
The fame labour was repeated by F. Noel in 1710, 
who publi fired a new catalogue of the fame ftars con- 
ftrudled for the year 1687. 

Bayer, in his JJranometrla, publifired a catalogue of 
1160 ftars, compiled chiefly from Ptolemy and Tycho, 
in which every liar is marked with fome letter of the 
Greek alphabet ; the biggeft liar in any conftellation 
being denoted by the firlt letter, the next by the fe- 
cond, &c. and if the number exceeds the Greek alpha- 
bet, the remaining ftars are marked by letters of the 
Roman alphabet, which letters are preferved by Flam- 
ftead, and by Senex on his globes. The celebrated 
Hevelius compofed a catalogue of 1888 ftars, 1553 of 
which, were obferved by himfelf; and their places 
were computed for the year 1660. 

The laft and greateft is the Britannic catalogue,, 
compiled from the obfervations of the accurate Mr 
Flamftead; who for a long feries of years devoted 
himfelf wholly thereto. As there was nothing want- 
ing either in the obferver or apparatus, we may 
look on this as a perfeft work fo far as it goes. It is 
to be regretted .the impreflion had not palled through 
his own hands : that now extant, was publilhed by 
authority, but without the author’s confent : it con- 
tains 2734 ftars. There was another publilhed in 
1725, purfuant to his teftament ; containing no lefs 
than 3000 ftars, with their places redlified for the year 
1689 : to which is added Mr Sharp’s catalogue of the 
fouthern ftars not vifible in our hemifphere, adapted to 
the year 1726. 

CATALONIA, a province of Spain, bounded on 
the north by the Pyrenean mountains, which divide 
it from France ; by the kingdom of Arragon and Va- 
lencia on the weft; and by the Mediterranean fea on 
the fouth and eaft. It is 155 miles in length, and 100 
in breadth. It is watered by a great number of rivers; 
the principal of which are the Lobregat, the Ter, and' 

the. 
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Caf-anan- 

Chtalor ia the Segra. The air is temperate and healthy; but 
the land is mountainous, except in a few places. It 
produces, however, corn, wine, oil, pulfe, flax, and 
hemp, fufficient for the inhabitants. The mountains 
are covered with large fbrefts of tall trees, fuch as the 
oak, the evef-green oak, the beech, the pine, the fir, 
the chefnut, and many others; with cork-trees, fhrubs, 
and medicinal plants. There are feveral quarries of 
marble of all colours, cryftal, alabafter, amethyfts, and 
lapis lazuli. Gold dull lias been found among the 
fands of one or two of the rivers ; and there are mines 
of tin, iron, lead, alum, vitriol, and fait. They like- 
wife flfh for coral on the eaflern coaft. The inhabi- 
tants are hardy, courageous, atlive, vigorous, and good 
foldiers, but apt to be difcontented. The miqUeletS 
are a fort of foldiers which guard the palfes over the 
•mountains, and ought to protect travellers; but if they 
are not paid to their minds, they feldom fail to pay 
themfelves. The river Lobregat divides Catalonia in- 
to two parts, the eaft and weft, according to their fi- 
tuatioil. This province comprehends 17 vigueries or 
territories ; two of which are in Rouiillon, and belong 
to the French. The reft are fubj'etft to the Spaniards. 
The principal towns are Barcelona the capital, Tarra- 
gona, Tortofa, Lemhi, Solfonia, Cardona Vich, Gi- 
rona, Seu d’Urgel, Pui Cerda, and Cervera. Cata- 
lonia was the laft province in Spain which fubmitted 
to Philip in the fucceffion-war. 

CATAMENIA, in medicine. See Menses. 
CATAMITE, a boy kept for fcdomitical prac- 

tices. 
CAT ANA, or Catina (anc. geog.), a town of Si- 

cily, lituated oppoflte to JEtna, to the fouth-eaft ; one 
of the five Roman colonies : anciently built by the 
people of Naxus feyen years after the building of Sy- 
racufe, 728 years before Chrift. It was the country of 
Charondas, the famous lawgiver. The town is ftill called 
Catanea. See Catanea. 

CATANANCHE, Candia lions-foot: A genus 
of the polygamia aequalis order, belonging to the fyn- 
genefia clafs of plants ; and in the natural method 
ranking under the 49th order, Compofte. The recep- 
tacle is paleaceous; the calyx imbricated ; the pappus 
furniftied with awns by a caliculus of five ftiff hairs. 
There are three fpecies, of which the cerulea is the 
moft remarkable. This fends out many long, narrow, 
hairy leaves, which are jagged on their edges like thole 
of the buckfhorn plantain, but broader; the jags are 
deeper, and at greater diftances : thefe lie flat on the 
ground, turning their points upwards. Between the 
leaves come out the flower ftalks, which ?.re in num- 
fcer proportionable to the fize of the plants ; for, from 
an old thriving root, there are frequently eight or ten, 
while young plants do not fend out above two or three. 
Thefe ftalks rile near two feet high, dividing into 
macy fmall branches upward, garnilhed with leaves 
'like thofe below, but fmaller, and without jags on their 
edges ; each of thefe fmaller branches are terminated 
By ftngle heads of flowers, of a fine blue colour. This 
is a perennial plant, and may be propagated by feeds 
or Hips. The feeds may be fown in the fpring on a 
bed of common earth; and in the autumn following 
the plants may be removed to the places where they 
we to remain. The feeds ripen in Auguft. This 

3 

plant is a pretty ornament in gardens, and is eafily Cats 
kept within bounds. 

CATANEA, or Catania, a city of Sicily, feated 
on a gulph of the fame name, near the foot of Mount 
fEtna or Gibe!. It was founded by the Chalcidians 
foon after the fettlement of Syracufe, and enjoyed 
great tranquillity till Hiero I. expelled the whole body 
of citizens; and after repleniftiing the town with a new 
{lock of inhabitants, gave it the name of JEtna : im- 
mediately after his deceafe, it regained its ancient 
name, and its citizens returned to their abodes. Ca- 
tania fell into the hands of. the Romans, among their 
earlieft acquifitions in Sicily, and became the refidence 
of a prxtoi. To make it worthy of fuch an honour, 
it was adorned with fumptuous buildings of all kinds, 
and every convenience was procured to fupply the na- 
tural and artificial wants of life. It was deftroyed by 
Pompey’s fon, but reftored with fuperior magnificence 
by Auguftus. The reign of Decius is famous in the 
hiftory of this city for the martyrdom of its patronefs 
St Agatha. On every emerg-acy her intercelfion is 
implored. She is pioufly believed to have preferved 
Catania from being overwhelmed by torrents of lava, 
or fhaken to pieces by earthquakes ; yet its ancient 
edifices are covered by repeated ftreams of volcanic 
matter; and almoft every houfe, even her own church, 
has been thrown to the ground. In the reign of Wil- 
liam the Good, 20,000 Catanians, with their paftor at 
their head, were deftroyed before the facred veil could 
be properly placed to check the flames. In the laft 
century the eruptions and earthquakes raged with re- 
doubled violence, and Catania was twice demolilhed. 
See /Etna. 

The prefent prince of Bifcari has been at infinite 
pains, and fpent a large fum of money, in working 
down to the ancient town, which on account of the 
•numerous, torrents of lava that have flowed out of 
Mount iEtna for thefe laft thoufand years, is now to be 
fought for in dark caverns many feet below the pre- 
fent furface of the earth. Mr Swinburne informs us 
that he defeended into baths, fepulchres, an amphithe- 
atre, and a theatre, all very much injured by the va- 
rious cataftrophes that have befallen them. They were 
eredted upon old beds of lava, and even built with 
fquare pieces of the fame fubftance, which in no in- 
ftance appears to have been fufed by the contadl of 
new lavas : The feiarra or {tones of cold lava, have 
conftantly proved as ftrong a barrier againft the flow- 
ing torrent of fire as any other ftone could have been, 
though fome authors were of opinion that the hot 
matter would melt the old mafs and incorporate with it. 

This jcity has been frequently defended from the 
burning ftreams by the folid mafs of its own ramparts, 
and by the air comprefled between them and the lava ; 
as appears by the torrent having ftopt within a fmall 
diftance of the walls, and taken another direftion. 
But when the walls were broken or low, the lava col- 
lefted itfelf till it rofe to a great height, and then 
poured over in a curve. A fimilar inftanev is feen at 
the Torre del Greco near Naples, where the llream of 
liquid fire fromVefuvius divided itfelf into two branch- 
es, and left a church untouched in the middle. There 
is a well at the foot of the old walls of Catania where 
the lava, after running along the parapet, and then 
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produced a very complete lofty tlfy or arm), in the ancient military art, apiece of C-itaplirae- 

.'ataphrac 
ta. 

Catanea falling forwards, ha 
11 arch over the fpring. 

YJie church here is a noble fabric. It is accounted 
the largeft in Sicily, though neither a porch nor cu- 
pola has been eredted, from a doubt of the folidity of 
the foundations, which are no other than tne bed of 
lava that ran out’of JEtna in 1669, and is fuppofed to 
be full of cavities. The organ is much efteemed by 
connoiffeurs in mufical inftruments. 

Catania, according to Mr Swinburne’s account, is 
reviving with great Iplendor. ii it nas alreauy (ne 
fays) much more the features of a metropolis and 
royal re fide nee than Palermo; the principal ftreets are 
wide, ftraight, and well paved with lava. An obehik 
of red granite, placed on tne back of an antique ek- 
pliant of touchitone Hands in tne centre of tne great 
fquare, which is formed by the town-hall, fe mi nary, 
and cathedral. The cathedral ere&ed by the abbot 
Angerius in the year 1094? was endowed by earl Roger 
with the territories of Catania and aEtna, for tue 
fin all acknowledgment of a glafs of wine and a loaf 
of bread offered once a-year. It has fuffered fo much 
by earthquakes, that little of the original ftru&ure re- 
mains, and the modern parts have hardly any thing ex- 
cept their materials to recommend them. The other re- 
ligious edifices of the city are profufely ornamented, but 
in a had tafte. The fpirit of building feems to have feized 
upon this people, and the prince of Bifcari’s example 
adds frefli vigour. It were natural to fuppofe men would 
be backwardin ereciing newhabitations, efpecially with 
any degree of luxury, on ground lo often (haken to its. 
centre,'and fo often buried under the afhes of a volca- 
no ; but finch is their attachment to their native foil, 
and their contempt of dangers they are habituated to, 
that they rebuild their houfes on the warm cinders of 
Vefuvius, the quaking plains of Calabria, ancithe black 
mountains of Sciarra at Catania; it is however furprifing 
to fee fuch embellifhmcnts lavifiled in fo dangerous a 
fituation. There is a great deal of aedivity in the 
difpofition of this people : they know by ti*adition 
that their anceftors carried on a flourifiiing commerce; 
and that, before the fiery river filled it up, they had a 
fpacious convenient harbour, where they ndw have 
fcaree a creek for a felucca : they therefore wifh to 
reft n-e thofe advantages to Catania, and have often ap- 
plied to government for affiftance towards forming a 
mole and port, an undertaking their ftrength alone is 
unequal to ; but whether the. refufal originates in the 
deficiencies of the public treafury or the jealoufy of 
other cities, all their projects have ended in fruitkfs 
applications. The number of mnabitants dwelling 111 
Catania amounts to 30,000 ; the Catanians make it 
double : A confiderabfe portion of this number apper- 
tains to the univerfity, the only one in the ifiand, and 
the nurfery of all the lawyers.” E. Long. 15- t9* 
N. Lat. 37. 30. 

CATANZARO, a city in the kingdom of Naples, 
the capital of Calabria Ulterior, with a bifiiop s lee. 
It is the ufual* refidence of the governor of the pro- 
vince, and is feated on a mountain, in E. Long. 18. 20. 
N. Lat. 38. 58. 

CATAPHONICS, the fciencc which confidersthe 
properties of refle&ed founds. See Acoustics. 

CATAPHORA, in medicine, the fame as Coma. 
CATAPHRAQTA (from and //«'- 

heavy deftnfive armour, formed of cloth or leather, * 
fortified with iron feales or links, wherewith fume- Cataplaf- 
times only the breaft, fometimes the whole body, and nia. 
fometimes the horfe too, was covered. It was in ufe 1—~v—“■ 
among the Sarmatians, Perlians, and other Barbarians. 
The Romans alfo adopted it early for their foot; and, 
according to Vegetius, kept to it till the time of Gra- 
tian, when the military difeipline growing remifs, and 
field exercifes and labour difeontinued, the Roman 
foot thought the cataphrada as well as the helmet to>3 
great a load to bear, and therefore threw both by, 
choofing rather to march againft the enemy bare- 
breaited ; by which, in the war with the Goths, mul- 
titudes were deltroyed. 

Cataphrac-tje Naves, (hips armed and covered fn 
fight, fo that they could not be eaiily damaged by the 
enemy. They were covered over with boards or 
planks, on which the foldiers were placed to defend 
them ; the rowers fitting underneath, thus fereeued 
from the enemy’s weapons. 

CAT A PH R ACT US, denotes a thing defended or 
covered on all Tides with armour. 

Cataphractus, or Cataphradarius, more particu- 
larly denotes a horfeman, or even horfe, armed with a 
catapli acta. The cotaphraSa equites were a fort cf 
cuirafilers, not only fortified with armour themfelves, 
but having their horfes guarded with lolid plates of 
brafs or other metals, ufually lined with fkins and 
wrought into plumes or other forms. Their ufe was 
to bear down all before them, to break in upon the 
enemies ranks, and fpread terror and havock wherever 
they came, as being themfelves invulnerable and fecure 
from danger. But their difadvantage was their un- 
wieldinefs, by which, if once unhorfed or on the 
ground, they were unable to rife, and thus fell a prey 
to the enemv. 

CAT A PHRYGIANS, a left in the fecond cen- 
tury, fo called as being of the country of Phrygia.. 
They were orthodox in every thing, fetting afide this, 
that they took Montanus for a prophet, and Prifcilla- 
and Maximilla for true propheteffes, to be confulted in 
everything relating to religion ; as fuppofing the Holy 
fpirit had abandoned the church. See Montanist. 

CATAPLASM A, a poultice ; from xuU‘ar\x<T<Tar 

illino, to fpread like a plafter. Cataplafms take their 
name fometimes from the part to which they are ap- 
plied, or effects they produce ; fo are called anacollema, 
front ale, ep'icarpmv, epfpaficum, veficatorium ; and when, 
milliard is an ingredient, they are calledfmap'fms. 

Thefe kind of applications are fofter and more eafy 
than platters or ointments. They are formed of fame 
vegetable fubfiances, and applied of fuch a confidence 
as neither to adhere nor run : they are alio more ufe- 
ful when the intention is effedted by the perpetuity of 
the heat or cold which they contain, for they retain 
them longer than any other kind of compofition. 

When defigned to relax, or to promote fuppura- 
tion, they fhould be applied warm. Their warmth, 
moitturc, and the obftrudlion they give to perfpira- 
tion, is the method cf their anfwering that end. The 
proper heat, when applied warm, is no more than to 
promote a kindly pieafant fenfation ; for great heat 
prevents the defign for which they are uied. They 
fhould be renewed as often as they cool.. For relaxing 
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G^;ap'*l« and fuppurating, none excel the white-bread poultice, pinion the wheel of the capital is made to turn for Catapults. 
' made with the crumb of an old loaf, a fufficient quan- ftraining the cordage with the key 15. The capital 
tity of milk to boil the bread in until it is foft, and wheel has a ftrong catch 16, and another Ot the fame 
a little oil; which laft ingredient, befides preventing kind may be added to prevent any thing from giving 
the poultice from drying and flicking to the fkin, way through the extreme and violent force of the 
alfo retains the heat longer than the bread and milk drained cordage. 
alone would do. To preferve the heat longer, the The capital-piece of the machine is a nut or crofs- 
poultice, when applied, may be covered with a drong pin of iron, 17, feen at C, and hammered cold into 
ox’s bladder. its f°rm- 11 divides the bore of the capitals exa&ly in 

When deflgned to repel, they fhould be applied cold, two equal parts, and fixed in groves about an inch 
and ought to°be renewed as oft as they become warm. deep. This piece, or nut, ought to be about two in- 
A proper compoiition for this end is a mixture of oat- ches and one-third thick at the top 18, as reprefented 
meal and vinegar. in the fetlion at B ; and rounded off and polifhed as 

CATAFULTA, in antiquity, a military engine much as poflible, that the cords folded over it may not 
contrived for the throwing of arrows, darts, and ftones be hurt or cut by the roughnefs or edges of the iron, 
upon the enemy.—Some of thefe engines were of fuch Its height ought to be eight inches, decreafing gra- 
force that they would throw ftones of an hundred dually in thicknefs to the bottom, where it ought to be 
weight. Jofephus takes notice of the furprifing effeas only one inch. It muft be very exadly inferted in the 
of thefe engines, and fays, that the ftones thrown out capitals. 
of them beat down the battlements, knocked off the After placing the two capitals in the holes of the 
angles of the towers, and would level a whole file of two beams in a right line with each other, and fixing 
men from one end to the other, was the phalanx ever the two crofs diametrical nuts or pieces over which 
fo deep. This was called the the cordage is to wind, one end of the cord is reeved 

Battering Catapult a, and is reprefented on Plate through a hole in one of the capitals in the bafe, and 
CXXVII. This catapulta is fuppofed to carry made fall to a nail within-fide of the beam. The 
a ftone, i?fc. of an hundred weight, and therefore other fide of the cord is then carried through the hole 
a defcription of it will be fufficient to explain the in the oppofite beam and capital, and fo wound over 
do&tine of all the reft; for fuch as threw ftones of the crofs pieces of iron in the centre of the two capi* 
500 and upwards were conftrufted on the fame prin- tals, till they are full, the cordage forming a large 
cjples> fkain. The tenfion or ftraining of the cordage ought 

The bafe is compofed of two large beams 2, 3. The to be exactly equal, that is, the feveral foldings of the 
length of thofe beams is fifteen diameters of the bore cord over the capital-pieces (hould be equally (trained, 
of the capitals 9. At the two extremities of each and fo near each other as not to leave the lead fpace 
beam, two double mortifes are cut to receive the between them. As foon as the firft folding or (kain of 
eight tenons of two crofs beams, each of them four of cord has filled up one whole fpace or breadth of the 
the diameters in length. In the centre of each of capital pieces, another muft be carried over it; and fo 
the beams of the bafe, and near two thirds of their on, always equally ftraining the end till no more will 
length, a hole, perfectly round, and 16 inches in diame- pafs through the capitals, and the {kain of cordage en- 
ter, {hould be bored ; thefe holes muft be exadly op- tirely fills them, obferving to rub it from time to time 
polite to each other, and {hould increafe gradually to with foap. 
the infide of the beams, fo that each of them, being At three or four inches behind the cordage, thus 
16 inches on the outfide towards the capitals 9, wound over the capital pieces, two very ftrong upright 
{hould be 174- at the opening on the infide, and the beams 21 are raifed; thefe are polls of oak 14 inches 
edges carefully rounded off. The capitals 9 are, in thick, crofted over at top by another of the fame foli- 
a manner, the foul of the machine, and ferve to twift dity. The height of the upright beams is 74- diame- 
and ftrain the cordage, which forms its principle or ters ; each fupporied behind with very ftrong props 
power of motion. 2?> fixed at bottom in the extremities of the bafe 2,3. 

The capitals are either of caft brafs or iron ; each The crofs beam .24 is fupported in the fame manner by 
•confifting of a wheel with teeth, C 10, of 2^ inches a prop in the centre. 
thick. The hollow or bore of thefe wheels ftiould be The tree, arm, or ftylus 22, {hould be of found 
11 1 inches in diameter, perfe&ly round, and the edges afh. Its length is from 15 to 16 diameters of the bore 
fmoothed down. As the fridlion would be too great, of the capitals. The end at the bottom, or that fixed 
if the capitals rubbed againft the beams, by the extreme in the middle of the {kain, is 10 inches thick, and 14 
ftraining of the cordage, which draws them towards broad. To ftrengthen the arm or tree, it {hould be 
thefe beams, that inconvenience is remedied by the wrapped round with a cloth dipped in ftrong glue like 
means of eight fri&ion-wheels, or cylinders of brafs, the tree of a faddle, and bound very hard with waxed 
about the 13th of an inch in diameter, and an inch thread of the fixth of an inch in diameter from the 
and one fixth in length, placed circularly, and turning large end at bottom, almoft to the top, as reprefented 
upon axes, as reprefented at D 13, B 12. One of in the figure. 
thefe friftion-wheels at large with its fcrew, by which At the top of the arm, juft under the iron-hand or 
it is faftened into the beam, is reprefented at A. receiver 27, a ftrong cord is faftened, with two loops 

Upon this number of cylindrical wheels the capitals twifted one within another, for the greater ftrength. 
q muft be placed in the beams, 2, 3, fo that the cylin- Into thefe two loops the hook of a brafs pulley 28 is 
ders do not extend to the teeth of the wheels, which put. The cord 29 is then reeved through the pulley, 
muft receive a ftrong pinion 14. By the means of this and faftened to the roll 30. The cock or trigger 3-T > 
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It 
Catarrh. 

Fig. a. 

and 

madeVaft by its hook'to the extremity of the hand 
zi\ in which the body to be difeharged is placed. 
The pulley at the neck of the arm is then unhooked ; 
and when the trigger is to let it off, a Itroke mull be 
irjven upon it with an iron-bar or crow of about an 
inch in diameter; on which the arm flits up with a 
fo’-ce almoft equal to that of a modern mortar. I he 
cufhion or ftomacher i<, placed exadly in the middle 
of the crofs beam 24, fhould be covered with tanned 
ox-hide, and Huffed with hair, the arm linking againlt 
it with inconceivable force. It is to be obferved, that 
the tree or dtm 22 deferibes an angle of 90 degiees, 
beginning at the cock, and ending at the flomachtr or 
cufhion. c r 

Catapvlta for Arrows, Spears, or Darti. borne of 
the fpears, &V. thrown by thefe engines, are laid to 
have been 18 feet long, and to have been thrown with 
fuch velocity as to take fire in their courfe. 

ABCD is the frame that holds the darts or ar- 
rows, which may be of different numbers, and placed 
in different direftions; E F is a large and ilrong 
iron fpring, which is bent by a rope that goes over- 
three pullies, I, K, L ; and is drawn by one or feveral 
men ; this rope may he faftened to a pm at M. The 
rope, therefore, being fet at liberty, the ipnng mull 
ftrike the darts with great violence, and fend them, 
with furprlfme velocity, to a great dillance. inis in- 
ftrument differs in fome particulars from the defcription 
we.have of that of the ancients; principally m the 
throwing of feveral darts at the fame time, one only 
being thrown by theirs. , . . 

CATARACT, in hydrography, a precipice in the 
channel of a river, caufed by rocks, or other obftacles, 
flopping the courfe of the ftream, from whence t.ie 
water falls with a greater node and impetuofity. i -ie 
WOrd comes from “ I tumble down with 
violence compounded ©f “ down,” and 
Ajicio “ I throw down.”—Such are the cataraas of 
the Nik, the Danube, Rhine, &c. In that of Niagara, 
the perpendicular fall of the water is 137 feet: and 
in that of Pitlill Rhaiadr, in North Wales, the fall 
of water is near 240 feet from the mountain to the 
lower pool. 

Strabo calls that a cataraB which we call a cajcade; 
and what we call a cataraB, the ancients ufually called 
a catadupa. Herminius has an exprefs difiertation, 
“ De admirandis mundi Cataradlis lupra et fubter- 
faneiswhere he ufes the word in a new fenfe ; 
fignifying, by cataraft, ■ any violent motion of the 
elements. ,-r j 

Cataract, in medicine and furgery, a ddorder 
of the humours of the eye, by which the pupilla, 
that ought to appear trail parent and black, looks 
opaque, blue, grey, brown, &c. by which vifion is 
varioufly impeded, or totally deftroyed. See bua- 
G E R Y • 

CATARO, a town of Dalmatia, and capital of the 
territory of the fame name, with a ftrong callle, and 
a biihop’s fee. It is fubjecl to Venice, and feated on 
a gulph of the fame name. E. Long. 19. 19- N. Lat. 

CATARACTES, in ornithology, the trivial name 
of a fpecies of Lards. 

CATARRH, in medicine, a diilillation or deduxion 
Vou IV. Part L v 

CataHafis from the head upon the mouth and afpera arteria, and 
through them upon the lungs. See (the Index lub- Catcchsli*. 
joined to) Medicine. * 

CATASTASIS, in poetry, the third part of the 
ancient drama; being that wherein the intrigue, or 
adlion, fet forth in the epitafis, is fupported, carried on, 
and heightened, till it be ripe for the unravelling in 
the catallrophe. Scaliger defines it, the full growth of 
the fable, while things are at a Hand in that confufion 
to which the poet has hi ought them. 

CATASTROPHE, in dramatic poetry, the fourth 
and lall part in the ancient drama ; or that immediate** 
ly fucceeding the catallafis: or, according to others, 
the third only 5 the whole drama being divided into 
protafis, epitafis, and cataftrophe ; or in the terms of 
Arillotle, prologue, epilogue, and exode. 

The cataftrophe clears up every thing, and is nothing 
elfe but the dilcovery or winding up of the plot. It 
has its peculiar place 1 for it ought entirely to be con- 
tained, not only in the lail ad, but in the very conclu- 
fion of it; and when the plot is finifhed, the play 
fliould be fo alio. The cataftrophe ought to turn upon 
a fingle point, orftart up on a hidden. 

The great art in the cataftrophe is, that the clear* - 
ing up of all difficulties may appear wonderful, and yet 
eafy, Hmple, and natural. 

It is a very prepofterous artifice of fome writers to 
(how the cataftrophe in the very title of the play. Mr 
Dryden thinks that a cataftrophe refulting from a mere 
change in the fendments and refolutions of a perfon, 
without any other machinery, may be fo managed as to 
be exceedingly beautiful. 

It is a difpute among the critics, whether the cata- 
ftrophe (hould always fall out favourably on the fide of 
virtue or not. The reafons on the negative fide feem 
the ftrongeft. Ariftotle prefers a (hocking cataftrophe to 
a happy one.—The cataftrophe is either fimple or com- 
plex. The firft is that in which there is no change in 
the (late of the principal perfons, nor any difeovery 
or unravelling, the plot being only a mere pafiage out 
of agitation into quiet repofe. In the fecond, the 
principal perfons undergo a change of fortune, in the 
manner already defined. 

CATCH, in the mufical fenfe of the word, a fugue 
in the imifon, wherein, to humour fome conceit in the 
words, the melody is broken, and the fenfe interrupted 
in one part, and caught again or fupported by another; as 
in the catch in Shakefpeare’s play of theTwelfth-night, 
where there is a catch fung by three perfons, in which the 
humour is, that each who fings, calls and is called knave 
in turn : Or, as defined by Mr Jackfon, “ a catch is a 
piece for three or more voices, one of which leads, and 
the others follow in the fame notes. It mull be fo 
contrived, that reds (which are made for thatpurpofe) 
in the mufic of one line be filled up with a word or 
twm from another line ; thefe form a crofs purpofe, or 
catch, from whence the name.” 

Catch-Fly, in botany. See Lychnis. 
GATCH-Pole, (qtiafi one that c-atehes by the pole'), * 

term ufed, by way of reproach, for the bailifPs follow- 
er or affiftant. 

CATCH-JVord, among printers, that placed at the bot- 
tom of each page, being always the full word of the fob* 
lowing page. 

-CAT-ECHESIS, in a general fenfe, denotes an in* 
I i ftrudion 
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Catechetic fttuaion given any perfon in the firft rudiments of an eft order of Chriftians in the primitive church. They Categorical 

art or fcience ; but more particularly of the Chriftian had fome title to the common name of Chniban, being u 

f • t .1 •  u  on o Af'irrrf* sjV»nvp nnorans and heretics, thoucrh not con- religion. In the ancient church, catechefis was an 
inftruAion given viva voce, either to children, or adult 
heathens, preparatory to their receiving of baptifm. In 
this fenfe, catechejis Hands contradiftinguifned from 
mvflagogica, which were a higher part of inftruction 
given to thofe already initiated, and containing the 
myfteries of faith. Thofe who give fuch inftrudlions 
are called catechijls ; and thofe who receive them, cate- 
chumens. 

CATECHETIC, or Catechetical, fomething 
that relates to oral inftru&ion in the rudiments of Chn 
flianity.—Catechetic fchools were buildings appointed 
for the office of the eatechift, adjoining to the church, 
and called catechumena : fuch was that in which Ongcn 
and many other famous men read catechetical ledtures 
at Alexandria. See Catechumen. 

CATECHISM, in its primary fenfe, an inftruc- 
tion, or inftitution, in the principles of the Chriftian 
religion, delivered viva voce, and fo as to require fre- 
quent repetitions, from the difciple or hearer, of what 
has been faid. The word is formed from a 
compound of * andcircunifono, alluding 
to the noife or din made in this fort of exercife, or U> 
the zeal and earneilnefs wherewith things are to be in- 
culcated over and over on the learners.—Anciently the 
candidates for baptifm were only to be inftruaed in 
the fecrets of their religion by tradition viva voce, 
without writing; as had alfo been the cafe among the 
Egyptian priefts, and the Britilh and Gaulifh druids, 
who only communicated the myfteries of their theo- 
Icgy by word of mouth. 

Catechism is more frequently ufedin modern times 
for an elementary book, wherein the principal articles 
of religion are fummarily delivered in the way of quef- 
tion and anfwer. 

CATECHIST, xzTtx‘r»(, catecheta, he that cate- 
chifes, i. e. he that inftru&s novices in the principles 
of religion. 

Catechist more particularly denotes a perfon ap- 
pointed by the church to inftruft thofe intended for 
baptifm, by word of mouth, in the fundamental ar- 
ticles of the Chriftian faith.—The catechifts of churches 
were minifters ufually diftinft from the bifhops and 
prefbyters, and had their auditories or catechumena 
apart. Their bufinefs was to inftruft the catechu- 
mens, and prepare them for the reception of baptifm. 
But the catechifts did not conftitute any diftind or- 
der of the clergy, but were chofen out of any other 
order. The bilhop himfelf fometimes performed the 
office ; at other times prefbyters, or. even readers or 
deacons, were the catechifts. Origen feems to have 
had no higher degree in the church than reader, when 
he was made catechift at Alexandria, being only 18 
years of age, and confequently incapable of the deacon- 
fhip. 

CATECHU, in the .materia medica, the name of a 
troche confifting of Japan earth and gum arable, each 
two ounces, and of fugar of rofes ftxteen ounces, 
beat together with a little water. It is recommended 
as a mild reftringent, &c. 

CATECEIUMEN, a candidate for baptifm, or one 
who prepares himfelf for the receiving thereof. 

The catechumens, in ckurch-hiftory, were the low- 

a degree above pagans and heretics, though not con- 
fummated by baptifm. They were admitted to the 
ftate of catechumens by the impofttion of hands, and 
the fign of the crofs. The children of believing pa- 
rents were admitted catechumens, as foon as ever 
they were capable of inftruiiion : but at what age 
thofe of heathen parents might be admitted, is not fo 
clear. As to the time of their continuance in this 
ftate, there were no general rules fixed about it; but 
the practice varied according to the difference of times 
and places, and the readinefs and proficiency of the 
catechumens themfelves. 

There were four orders or degrees of catechumens; 
the firft were thofe inftrudted privately without the 
church, and kept at a diftance for fome time from the 
privilege of entering the church, to make them the 
more eager and defirous of it. The next degree were 
the auditntes, fo called from their being admitted to 
hear fermons, and the feriptures read in the church, 
but were not allowed to partake of the prayers. The 
third fort of catechumens were the genu-fleBentes, fo 
called becaufe they received impolition of hands kneel- 
ing. The fourth order was the competentes & elefti, de- 
noting the immediate candidates for baptifm, or fuch 
as were appointed to be baptized the next approach- 
ing feftival; before which, ftricl examination was 
made into their proficiency under the feveral ftages of 
catehetical exercifes. 

After examination, they were exercifed for twen- 
ty days together, and wrere obliged to falling and 
confeffion : fome days before baptifm they went veil- 
ed ; and it was cuftomary to touch their ears, fay- 
ing, Ephatha, i. e. Be opened; as alfo to anoint their 
eyes with clay; both ceremonies being in imitation of 
our Saviour’s praftice, and intended to ftiadow out to 
the catechumens their condition both before and after 
their admiffion into the Chriftian church. 

CATEGORICAL, in a general fenfe, is applied 
to thofe things ranged under a Category. 

Categorical alfo imports a thing to be abfolute, 
and not relative ; in which fenfe it Hands oppofed to 
hypothetical. We fay* a categorical propofition, a ca- 
tegorical fyllogifm, Iff.c. 

A categorical anfwer denotes an exprefs and per- 
tinent anfwer made to any queftion or objedlion pro- 
pofed. 

CATEGORY, in logic, a feries or order of all the 
predicates or attributes contained under any genus. 

The fchool-philofophers diftribute all the objects of 
our thoughts and ideas into certain genera or claftes, 
not fo much, fay they, to learn what they do not 
know, as to communicate a diftinft notion of what 
they do know ; and thefe claffes the Greeks called 
categories, and the Latins predicaments. 

Ariftotle made ten categories, viz. quantity, qua- 
lity, relation, aftion, paffion, time, place, fituation, 
and habit, which are ufually exprefled by the follow- 
ing technical diftich: 

Arbor, fex, fervos, archore, refrigerat, ujlos, 
Eure eras Jlabo, nec tunic at us era. 
CATEK. See Bengal, no 15. 
CATENARIA, -n the higher geometry, the name 

of a curve-line formed by a rope hanging freely from 
6 two 
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Caterpillar two points of fufpenfion, whether the points be hori- 
w—y   zontal or not. See Fluxions. 

CATERPILLAR, in zoology, the name of all 
winged infects when in their reptile or worm-ftate. 
See Eruca. 

Method of Defraying CATERriLURS on Trees.— 
Take a chafing diih with lighted charcoal, and pla- 
cing it under the branches that are loaded with ca- 
terpillars, thi'ow fome pinches of brimftone upon the 
coals. The vapour of the fulphur, which is mortal 
to thefe infects, will not only deftroy all that are on 
the tree, but prevent it from being infefted with 
them afterwards. A pound of fulphur will clear as 
many trees as grow on feveral acres. This method 
has been fucceisfully tried in France. In the Journal 
Oecononiique, the following is faid to be infallible a- 
gainll the caterpillars feeding on cabbage, and per- 
haps may be equally ferviceable againit thofe that in- 
feft other vegetables. Sow with hemp all the bor- 
ders of the ground where you mean to plant your 
cabbage ; and, although the neighbourhood is infelled 
with caterpillars, the fpace inclofed by the hemp will 
be perfectly free, not one of the vermin will approach 
it. 

CATERFiLLAR-Eaters, a name given by fome au- 
thors to a fpecies of worms bred in the body of the 
caterpillar, and which eat its flefh : thefe are owing 
to a certain kind of fly that lodges her eggs in the 
body of this animal, and they, after their proper 
changes, become flies like their parents. 

Mr Reaumur has given us, in his hiltory of infers, 
fome very curious particulars in regard to thefe little 
worms. Every one of them, he obferves, fpins itfelf 
a very beautiful cafe of a cylindric figure, made of a 
very llrong fort of filk ; thefe are the cafes in which 
this animal fpends its Hate of chryfalis ; and they have 
a mark by which they may be known from all other 
animal productions of this kind, which is, that they 
have always a broad ftripe or band furrounding their 
middle, which is black when the reft of the cafe is 
white, and white when that is black. Mr Reaumur 
has had the pains and patience to find out the reafon 
of this Angularity, which is this: the whole flrell is 
fpun of a filk produced out of the creature’s body ; 
tliis at firft runs all white, and towards the end of 
the fpinning turns black. The outlide of the cafe 
muft necefiarily be formed firft, as the creature works 
from within : confequently this is truly white all over, 
but it is tranfparent, and (hows the laft fpun or black 
lilk through it. It might be fuppofed that the whole 
infide of the Ihell ftiould be black ; but this is not the 
cafe: the whole is fafliioned before this black filk 
comes; and this is employed by the creature, not to 
line the whole, but to fortify certain parts only ; and 
therefore is all applied either to the middle, or to the 
two ends omitting the middle ; and fo gives either a 
black band in the middle, or a blacknefs at both ends, 
leaving the wdiite in the middle to appear. It is not 
unfrequent to find a fort of fmall cafes, lying about 
garden-walks, which move of themfelves; w hen thefe 
are opened, they are found to contain a fmall living 
wrorm. This is one of the fpecies of thefe caterpillar- 
eaters ; which, as foon as it comes out of the body of 
that animal, fpins itfelf a cafe for its transformation 
long before that happens, and lives in it without food 
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till that change comes on ; and it becomes a fly like Cateev* 
that to which it owed its birth. _ Cathartics 

CATERVA, in ancient military writers, a term 
ufed in fpeaking of the Gaulifh or Celtiberian armies, 
denoting a body of 6000 armed men. The word ca- 
terva, or catervarius, is alfo frequently ufed by ancient 
writers to denote a party or corps of foldiers in difor- 
der or difarray : by which it ftands diftingrtiihed from 
cohort or turma, which were in good order. 

CATES1LEA, the lily-thorn : A genus of tlm 
monogynia order, belonging to the tetrandria clafs ot 
plants ; and in the natural method ranking under the 
28th order, Lurida:. The corolla is monopetalous, fun- 
nel-fhaped, very long above the receptacle of the fruit j 
the ftamina are within its throat ; the fruit a polyfper- 
mous berry. There is only one fpecies, viz. the ipinofa, 
which wras difeovered in the illand of Providence by 
Mr Catefby, who gathered the feeds, and brought 
them to England. It rifes to the height of ten or 
twelve feet, and is covered with a pale ruffet bark ; 
the branches come out alternately, and are garniftied 
with fmall leaves refembling thofe of the box-tree, 
coming out in clufters all round the branches at cer- 
tain diftances ; the flowers hang dowmward, and come 
out from the fide of the branches: they are tubulous 
and near fix inches long, very narrow at their bafe, 
but widening upwrards towards the top, where it is 
divided into four parts which fpread open, and are re- 
flexed backward. They are of a dull yellow colour. 
This plant is propagated by feeds wrhich muft be pro- 
cured from the country where it grows. The feeds 
muft be fown on a hot-bed, and are to be treated in 
the fame manner as other tender exotics. 

CATFLERETICS, in pharmacy, medicines of a 
cauftic nature, ferving to eat off proud flefh. 

CATHARINE, Knights of St Catharine of Mount 
Sinaiy an ancient military order, erected for the affift- 
ance and prote&ion of pilgrims going to pay their 
devotions to the body of St Catharine, a virgin of A- 
lexandria, diftinguiihed for her learning, and laid to 
have fuffered martyrdom under Maximin. The body 
of the martyr having been difeovered on mount Sinai, 
caufed a great concourle of pilgrims, and travelling 
being very dangerous, by reaion of the Arabs, an or- 
der of knighthood was eredted in 1063, on the mo- 
del of that of the holy fepulchre, and under the pa- 
tronage of St Catharine : the knights of which ob- 
liged themfelves by oath to guard the body of the 
faint, keep the roads fecure, obferve the rule of St 
Bafil, and obey their grand mafter. Their habit w'as^ 
white, and on it were reprefented the inttruments of 
martyrdom whereby the faint had fuffered ; viz. a hall- 
wheel armed with fpikes, and traverfed with a fword 
ftained with blood. 

Catharine, Fraternity of St Catharine at Sienna, a 
fort of religious fociety inftituted in that city, in 
honour of St Catharine, a faint famous for her re- 
velations, and for her marriage with Jefus Chrift, 
whofe wedding ring is ftill preferved as a valuable re- 
lick. This fraternity yearly endows a certain num- 
ber of deftitute virgins, and has the privilege of re- 
deeming annually two criminals condemned for mur- 
der, and the fame number of debtors, by paying their 

CATHARTICS, in medicine, remedies which pro- 
I i 2 mote 
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Cathecu mote evacmtion by ftool. See Materia Medica. 

i. CATHECU, in botany. SccAreca. at ermz. CATHEDRA, in a general fenfe, a chair.—The 

word is more particularly ufed for a profeifor’s chair, 
and a preacher’s pulpit. 

Cathedra is alfo ufed for the bishop’s fee, or 
throne, in a church. 

CATHEDRAL, a church wherein is a hi (hop’s 
fee or feat: See Chl’rch, and Bishop. The word 
comes from the Greek ><»9sJfoc, chair,” of x«8ip^a<, 
ftcleo, “ I fit.” The denomination cathedral feems to 
have taken its rife from the manner of fitting in the 
ancient churches, or ailemblies of primitive Chriilians: 
in thefe, the council, i. e. the elders and priefts, was 
called Prejbyterium ; at their head was the bifhop, who 
held the place of chairman, Cathedralis, or Cathedra- 
ticus ; and the p re (by ter s, who fat on either fide, were 
alfo called by the ancient fathers, Jljfejfnres Epifcoporum. 
The epifcopal authority did not relide in the bifhop 
alone ; but in all the prefbyters, whereof the bifhop 
was prefident. A cathedral therefore, originally, was 
different from what it is now ; the Chriltians, till the 
time of Conllantine, having no liberty to build any 
temple : by their churches they only meant their affem- 
blies; and by ca hedrals, nothing more than confiflories. 

CATHERINE Parr. See Parr. 
Catherine L Emprefs of Riiffia, a mofl extraor- 

dinary perfonage, whofe hiftory deferves to be given 
in detail. She was the natural daughter of a country 
girl; and was born at Ringen, a fmall village upon the 
lake Virtcherve, near Dorpt, in Livonia. The year 
of her birth is uncertain; but, according to her own 
account, fhe came into the world on the 5th of April, 
1687. Her original name was Martha, which fhe 
changed for Catherine when fhe embraced the Greek 
religion. Count Rofen, a lieutenant-colonel in the 
Swedifh fervice, who owned the village of Pvingen, 
fupported, according to the cuftom of the country, 
both the mother and the child ; and was, for that rea- 
fon, fuppofed by many perfons to have been her fa- 
ther. She loft her mother when fhe was but three 
years old; and, as count Rofen died about the fame 
time, fhe was left in fo deftitute a fituation, that the 
parifh-clerk of the village received her into his htmfe. 
Soon afterwards Gluck, Lutheran minifter of Marien- 
burgh, happening, in a journey through thofe parts, 
to fee the foundling, took her under his protetftion, 
brought her up in his family, and employed her in at- 
tending his children. In 1701, and about the 14th 
year of her age, fhe efpoufed a dragoon of the Swediih 
•garrifon of Marienburgh. Many different accounts 
are given of this tranfa&ion : one author of great ere*- 
dit affirms that the bride and bridegroom remained to- 
gether eight days after their marriage ; another, of 
no lefs authority, afferts, on the contrary, that on the 
morning of the nuptials her hufband being fent with a 
detachment for Riga, the marriage was never con- 
fummated. Thus much is certain, that the dragoon 
was abfent when Marienburgh furrendered to the Ruf- 
fians ; and Catherine, who was referved for a higher 
fortune, never faw him more. 

General Bauer, upon the taking of Marienburgh, 
faw Catherine among the prifoners ; and, being fmit- 
ten with her youth and beauty, took her to his houfe. 

CAT 
where file fupenntended his domeftic affairs, and was Catherine 
fuppofed to be his miftrefs. Soon afterwards fhe was ” 
removed into the family of prince Menzikof, who was 
no lefs ftruck with the attrattions of the fair captive. 
With him fhe lived until 1704 ; when, in the 17th 
year of her age, fhe became the miftrefs of Peter the 
Great, and won fo much upon his affections, that he 
efpoufed her on the 29th of May 1711. The cere- 
mony was fecretly performed at Jawerof in Poland, 
in the prefence of General Bruce ; and on the 20th of 
February 1712, it was publicly folemnized with 
great pomp at Peterfburgh. 

Catherine, by the moft unwearied affiduity and un- 
remittrd attention, by the foftnefs and complacency 
of her difpofition, but above all by an extraordinary 
livelinefs and gaiety of temper, acquired a wonderful 
afcendency over the mind of Peter. The latter was 
fubjeft to occafional horrors, which at times rendered 
him gloomy and fufpicious, and raifed his paffions to 
fuch an height as to produce a temporary madnefs. 
In thefe dreadful moments Catherine was the only per- 
fon who durft venture to approach him ; and fuch was 
the kind of fafeination fhe had acquired over his fenfes, 
that her prefence had an inftantaneous effeeft, and the 
firft found of her voice compofed his mind and calmed- 
his agonies. From thefe circumftances fhe feemed ne-:- 
ceffary, not only to his comfort, but even to his very 
exiftence ; fhe became his infeparable companion on 
his journeys into foreign countries, and even in all his • 
military expeditions. 

The peace of Pruth, by which the Ruffian army 
was refeued from certain deftruCtion, has been wholly 
attributed to Catherine, though fhe was little more 
than an inftrument in procuring the confent of, Peter. 
The latter, in his campaign of 1711 againft the Turks, 
having imprudently led his troops into a difadvantage- 
ous fituation, took the defperate refoluticn of cutting 
his way through the Turkifh army in the night. With 
this refolution he retired to his tent in an agony of 
defpair, and gave pofitive orders that no one ihould be 
admitted under pain of death. In this important 
juncture the principal officers and the vice-chancellor. 
Shaffirof affembled in the prefence of Catherine, and 
drew up certain preliminaries in order to obtain a truce 
from the grand vizir. In confequence of this de- 
termination, plenipotentiaries were immediately dif- 
patched, without the knowledge of Peter, to the grand 
vizir, and a peace obtained upon more reafonable 
conditions than could have been expe&ed. W ith thefe 
conditions Catherine, notwithllanding the orders if- 
fued by Peter, entered his tent, and prevailed upon 
him to fign them. Catherine, by her conduct on this 
occafiou, acquired great popularity ; and the emperor 
particularly fpecifies her behaviour at Pruth as one of 
the reafons which induced him to crown her publicly 
at- Mofcow with his own hand. This ceremony was 
performed in 1724; and although deiigned by Peter 
only-as a proof of his affection, was the principal caufe./ 
of her fubfequent elevation. 

Pier influence continued undiminifhed until a fhort 
time before thedeathof the emperor, when fume cireum-- 
ftances happened which occafioned fuch a coolnefs be- 
tween them as would probably have ended in a total rup- 
ture, if his death had not fortunately intervened. The 
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ei,h. i»c. onfftnal ««fc of this mifantkrftandlng arofe torn the which you (hall approve m my name ” Baffevttz, (md- 
fimr— folhiwintc difco.ery of a fecret conneCti™ between Ca- ing Menz.kof adeep, awakened and informed h,m of 

thcrioe and her ;Vft chamberlain, whofe name was the preffing danger which threatened the emprds and 
Mons. The emperor, who was fuipicious of this con- 
nection, quitted Peter lb urgh under pretence of remo- 
.-jng to a villa for a few days,_ but privately returned 
to his winter palace in the capital, from thence he 
occaiionally fent one of his confidential pages with a 
complimentary mefiage to the emprefs, as if he nad 
been in the country, and with fecret orders to obferve 
her motions. From the page’s information thw em- 
peror, on the third night, furprized Catherine in an 
arbour of the garden with her favourite Mona ; while 
his lifter, Madame Bailee, who was iirft lady of the 
bed-chamber to the emprefs, was, in company with a 
page, upon the watch without the arbour. 

Peter, whofe violent temper was inflamed by this 
difeovery, ftruck Catherine with his cane, as well as 
the mire. wrho endeavoured to prevent him from en- ...... r.^..  -- . . > , . 
taring the arbour, and then retired without uttering jewels, produced the denied effect: at the dole ot tms 
a finale word either to Mons or his filter. A few days meeting the remainder of tire mg 

Catherine. 

after° this tranfaction thefe perfons were taken into 
cuitody,, and Mons was carried to the winter palace, 
where no one had admiffion to him but Peter, wdio 
himfelf brought him his proviiions. A report was at 
the fame time circulated, that they were imprifoned 
for having received bribes, and making their influence 
over the emprefs fubfervient to their own mercenary 
view's. Mons being examined by Peter, in the pre- 
fence of major-general Ufchakof, and threatened with 
the torture, confeffed the corruption which was laid 
■to his charge. He was beheaded ; his fitter received 
five ftrokes of the knout, and was hanilhed into Libe- 
ria ; two of her fons, who were chamberlains, were 
aifo degraded, and fent as common foldiers-among the 
Ruffian'troops in Perfia. On the day fubfequent to 
the execution of the fentence, Peter conveyed Cathe- 
rine in an .open carriage under the gallows, to which 
was nailed the head of Mons. The emprefs, w ithout 
phanging colour at this dreadful fight, exclaimed, 
« What a pity it is that there is fo much corruption 
among courtiers 1” 

This event happened in the latter end of the year 
1724; and as it .was foon followed by Peter’s death, 
and Catherine: upon her acceffon recalled Madame 
Ralke, it has been fufpeaed that fhe (hortened the 
days of her hufband by poifon. But notvvithftandiug 
the critical iituation. for Catherine in whicn he died, 
and her fubfequent elevation, this charge is totally de- 
ftitute.of the leaft fhadowr of proof: for the circum- 
ftances of Peter’s diibrder were too well known, and 

her party. As no time remained for long deliberation, 
the prince inftantly feized the treafure, fecured the 
forcrefs, gained the officers of the. guards by bribes 
and promifes, alfo a few' of the nobility, and the prin- 
cipal clergy. Thefe partizans being convened in the 
palace, Catherine made her appearance : (he claimed 
the throne in right of her coronation at Mofcow ; ihe 
expofed the ill effefts of a minority ; and promifed, 
that, “ fo far from depriving the great-duke of the 
crown, fhe would receive it only as a facred depoiit, . 
to be reftored to him when fhe fhould be united, in a- 
nother world, to an adored hufband, wdiom fhe wTas 
now upon the point of loiing.” 

The pathetic manner with which fhe uttered this 
addrefs, and the tears which accompanied it, added to 
the previous diftribution of large fums of money and 
jew'els, produced the denied effect: at tire dole of tms 
meeting the remainder of the night wTas employed in 
making the neceffary preparations to infure her accef- 
fion in cafe of the emperor’s death. - _ 

Peter at length expired in the morning of the 28th 
fff January 1725" Phis event being made known, 
the fenate, the generals, the principal nobility and 
cler-ry, battened to the palace to proclaim the new fo- 
vereign. The adherents of the great- duke feemed fe- 
cure of fuccefs, and the friends of Cather ne were 
avoided as perions doomed to deftiudion. A.u tins 
juncture Baffevitz whifpered one of the oppolite 
party, “ The emprefs is miftrefs of the treafure 
and the fortrefs; fhe has gained over the guards and 
the fynod, and many of the chief nobility ; even here 
fine has more followers than you imagine; advife there- 
fore your friends to make no oppoiition as they value 
their heads.” This information being rapidly circu- 
lated, Baffevitz gave the appointed fignal, and the two 
regiments .of guards, who had been gained by a laigcfi 
to declare for Catherine, and had already funounded 
the palace, beat to arms. “ Who has dared (ex- 
claimed prince Repnin, the commander in chief) to 
order out the troops without my knowledge f “ R 
(returned general Butterlin), without pretending to 
difpute your authority, in obedience to the commands 
of my moft gracious miftrefs.” This ffort reply was 
followed by a dead filence. In .this moment of fuf- 
pence and anxiety MenziKof entered, preceding Ca- 
therine, fupported by the duke of Ilolitein.- bhe at- 
tempted to fpeak, but was prevented by fighs and tears 
from crivinsr utterance to her words: at length, reco- . o. st,-..-. /n r. • 1  1:  Itances ot reter s anorcer were iuu ncn . -ri n ,• 

the peculiar fymptoms of his laft iUnefs fufficiently ac- vermg herfelr, I come (ffe ffid), notwith-.andmg r r 1 .1 .01 » w^nm'ncr the trrtef which now overwhelms me, to affure you, that. count for his death, without the neceifity of recurring 
to poifon. 

While Peter was yet lying in the agonies of death, 
feveral oppolite parties were caballing to dnpofe of the 
crown. At a confideiable meeting of many among 
the principal nubility, it was fecretly determined, on 
the moment of his diffolution, to arreft Catherine, and 
to place Peter Alexievitch upon the throne. Baffevitz, 
apprized of this refolution, repaired in perfon to the 
emprefs, although it was already night. “ My grief and 
confternation,” replied Catherine, “ render me inca 

the grief which now overwhelms me, to affure you, that, 
fubmiffive to the will of my departed hufband, whofe 
memory will be ever dear to me, I am ready to devote , 
my days to the painful occupations of government un- 
til Providence fliall fummon me to follow him*” Then, 
after a fhort paufe, fhe artfully added, “ If the great- 
duke will profit by my initruftions, perhaps' I dial! 
have the confolation, during my wretched widowhood, 
of forming for you an emperor worthy of the blood 
and the name of him whom you.have now irretrievably 
loft.” “ As this crifis (replied Menzikof) is a .mo- comternauon, repuea v-aineunc, _ . , . ' . i r li ™ 

pableofaaingm-rfelf: do you and prince Menzikof ment of fuch mrportance to the good of the erapne,, 
confult together.'and I tviil embrace the meafures and requires the moil mature deliberation, your ■ 
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Catherine, jdty will permit us to confer, without reftraint, that 

'"' v  this whole affair may be tranfafted without reproach, 
as well in the opinion of the prefent age as in that of 

.poR:erity.,, “ Acting as I do (anfwered Catherine), 
more for the public good than for my own advantage, 
I am not afraid to fubmit all my concerns to the judg- 
ment of fuch an enlightened affembly : you have not 
only my permiffion to confer with freedom ; but I lay 
my commands upon you all to deliberate maturely on 
this important fubjeft, and I promife to adopt what- 
ever may be the refult of your decilions.” At the 
concluiion of thefe words the affembly retired into 
another apartment, and the doors were locked. 

It was previoufly fettled by Menzikof and his party 
that Catherine fhould be emprefs ; and the guards, 
who furrounded the palace wiai drums beating and 
colours flying, effedlually vanquifhed all oppofition. 
The only circumflance, therefore, which remained, 
was to give a juft colour to her title, by perfuading the 
affembiy that Peter intended to have named her his 
fucceffor. For this purpofe Menzikof demanded of 
that emperor’s fecretary, whether his late mailer had 
left any written declaration of his intentions? The fe- 
cretary replied, “ That a little before his laft journey 
to Mofcow he had deftroyed a will; and that he had 
frequently expreffed his deflgn of making another, 
but had always been prevented by the refletlion, that 
if he thought his people, whom he had railed from a 
ftate of barbarifm to an high degree of power and 
glory, could be ungrateful, he would not expofe his 
flnal inclinations to the infult of a refufal ; and that 
if they recollected what they owed to his labours, they 
would regulate their conduct by his intentions, which 
he had difclofed with more folemnity than could be 
manifefted by any writing.” An altercation now be- 
gan in the aifembly ; and fome of the nobles having 
the courage to oppofe the acceiEon of Catherine, 
Theophanes archbifhop of Plefcof called to their re- 
collection the oath which they had all taken in 1722 
to acknowledge the fucceffor appointed by Peter ; and 
added, that the fentiments of that emperor delivered 
by the fecretary were in effect an appointment of Ca- 
therine. The oppoflte party, however, denied thefe 
fentiments to be fo clear as the fecretary chofe to in- 
fmuate ; and infilled, that as their late monarch had 
failed to nominate his heir, the eledtion of the new 
•fovereign Ihould revert to the ftate. Upon this the 
archbilhop farther teilifled, that the evening before 
the coronation of the emprefs at Mofcow, Peter had 
declared, in the houfe of an Englith merchant, that 
he Ihould place the crown upon her head with no other 
view than to leave her miftrefs of the empire after his 
dtctaie. This atteftation being confirmed by many 
perfons prefent, Menzikof cried out, “ What need 
have we of any teftament! A refufal to conform to 
the inclination of our great fovereign, thus authenti- 
cated, would be both unjuft and criminal. Long live 
the emprefs Catherine!” Thefe woids being inftan* 
taneoully repeated by the great eft part of thofe who 
were prefent, Menzikof, fainting Catherine by the 
title of emprefs, paid his firlt obeifance by killing her 
hand ; and his example was followed by the whole af- 
fembly. She next piefented herfelf at the window to 
the guards, and to the people, who fliouted acclama- 
tions of “ Long live Catherine !” while Menzikof 

fcattered amongft them handfuls of money. Thus Catherine, 
(fays a contemporary) the emprefs was railed to the 
throne by the guards, in the fame manner as the Ro- 
man emperors by the pnetorian cohorts, without ei- 
ther the appointment of the people or of the legions. 

The reign of Catherine may be conlidered as the 
reign of Menzikof, that emprefs having neither incli- 
nation or abilities to diredt the helm of government; 
and Are placed the molt implicit confidence in a man 
who had been the original author of her good for- 
tune, and the 1’ole inftrument of her elevation to the 
throne. 

During her fhort reign her life was very irregular ; 
Ihe was extremely averfe to bulinefs ; would frequently, 
when the weather was line, pafs whole nights in the 
open air ; and was particularly intemperate in the ufe 
ol tokay-wine. Theft irregularities, joined to a cancer 
and a dropfy, battened her end ; and file expired oh 
the 17th of May 1727, a little more than two years 
after her accelfion to the throne, and in about the 
40th year of her age. 

As the deaths of fovereigns in defpotic countries are 
feldom imputed to natural caufts, that of Catherine 
has alfo been attributed to poifon ; as if the diforders 
which preyed upon her frame were not fufficient to 
bring her to her grave. Some affert, that Ihe was 
poifoned in a glafs of fpirituous liquor; others, by a 
pear given her by general Diever. Sufpicions alfo 
fell upon prince Menzikof, who, a ftiort time before 
her deceafe, had a trifling mifunderftanding with her, 
and who was accuftd of haltening her death, that he 
might reign with ftill more abfolute power during the 
minority of Peter II. But thefe reports deftrve not 
the leaft credit, and were merely dictated by the fpi- 
rit of party or by popular rumour. 

Catherine was in her perfon under the middle-fize, 
and in her youth delicate and well-formed, but incli- 
ned to corpulency as flie advanced in years. She had 
a fair complexion, dark eyes, and light hair, which 
(he was always accultomed to dye with a black colour. 
She could neither read nor write : her daughter Eli- 
zabeth ufually iigned her name for her, and particu- 
larly to her laft will and teftament; and count Ofter- 
man generally put her fignature to the public decrees 
and difpatches. Her abilities have been greatly ex- 
aggerated by her panegyriits. Gordon, who had fre- 
quently teen her, feems, of all writers, to have repre- 
fented her character with the greateft juftnefs, when 
he fays, “ She was a very pretty weil-look’d woman, 
of good ftnfe, but not of that fublimity of wit, or 
rather that quicknefs of imagination, which fome peo- 
ple have believed. The great reafon why the czar was 
fo fond of her, was her exceeding good tamper ; (he 
never was feen peevifh or out of humour ; obliging 
and civil to all, and never forgetful of her former con- 
dition ; withal, mighty grateful.” Catherine main- 
tained the pomp of majeity with an air of eafe and 
grandeur united ; and Peter uftd frequently to exprefs 
his admiration at the propriety with which fhe fup- 
ported her high ftation, without forgetting that fhe 
was not born to that dignity. 

The following anecdotes will prove that fhe bore 
her elevation meekly ; and, as Gordon afferts, was 
never forgetful of her former condition. When 
Wurmb, who had been tutor to Gluck’s children at 
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was a domeftic in that ckr- drawn from the eye perpendicular to the reflefting 
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the time that Catherine _  
gyman’s family, prefented himfelf before her after her 
marriage with Peter had been publicly folemnized, 
jfhe recolle&ed and addreffed him with great compla- 
cency, “ What, thou good man, art thou ftill alive ! 
I will provide for thee.” And fhe accordingly fettled 
upon him a penfion. She was no lefs attentive to the 
family of her benefactor Gluck, who died a prifoner 
at Mofcow: the penfioned his widow ; made his fon 
a page ; portioned the two eldeft daughters ; and ad- 
vanced the youngeft to be one of her maids of honour. 
If we may believe Weber, the frequently enquired af- 
ter her firft hufband ; and, when fne lived with prince 
Menzikof, ufed fecretly to fend him fmall fums of mo- 
ney, until, in 1705, he was killed in a Ikirmifh with 
the enemy. 

But the moft noble part of her character was her 
peculiar humanity and eompaffion for the unfortunate. 
Motraye has paid an handfome tribute to this excel- 
lence. ' “ She had, in fume fort, the government of 
all his (Peter’s) paflions ; and even faved the lives of 
a great many more perfons than Be fort was able to 
do : die infpired him with that humanity, which, in 
the opinion of his fubje&s, nature feemed to have de- 
nied him. A word from her mouth in favour of a 
wretch, juft going to be facrificed to his anger, would 
difarm him ; but if he was fully refolved to fatisfy that 
paffion, he would give orders for the execution when 
die was abfent, for fear die diould plead for the victim.” 
In a word, to ufe the expreffion of the celebrated Mu- 
nich, “ Elk etoit proprement la mediatrice entre k mo- 
narque et fes fujetsE 

Catherine (Order of St), in modern bidory, belongs 
to ladies of the lird quality in the Ruffian court. It 
was indituted in 1714 by Catherine wife of Peter the 
Great, in memory of his fignal efcape from the Turks 
in 1711. The emblems of this order are a red crofs, 
fupported by a figure of St Catherine, and fadened to 
a icarlet dring edged with filver, on which are inferi- 
bed the name of St Catherine, and the motto, Pro fide 
et patria. 

CATHERLOUGH, atown of Ireland, in the coun- 
ty of Catherlough, and province of Leinder ; feated 
on the river Barrow, 16 miles N. E. of Kilkenny. 
W. Long. 7. 1. N Lat. 52. 45. 

Catherlough, a county of Ireland, about 28 miles 
in length, and eight in breadth ; bounded on the ead 
by Wicklow and Wexford, on the well by Queen’s- 
county, on the north by Kildare, and on the louth and 
iouth-weft by Wexford. It contains 56CO houfes, 42 
parifhes, five baronies or boroughs, and fends fix mem- 
bers to parliament, *u/2i. two for the county, two for 
Catherlough, and two for Old JLeighlen. 

CATHETER, in furgery, a fidulous indrument, 
ufually made of filver, to be introduced into the blad- 
der, in order to fearch for the done, or diicharge the 
urine when fuppreded. See Surgery. 

CATHETUS, in geometry, a line or radius falling 
perpendicularly on another line or furface ; thus the 
catheti of a right-angled triangle, are the two fides 
that include the right angle. 

Cathetus of Incidence, in catoptrics, a right line 
drawn from a point of the objedl, perpendicular to 
the reflefting line. 

Cathetus of P.flexion, or of the Eye, a right line 

Cathetus 
plane. .... Cato. 

Cathetus of Olliquation, a right line drawn perpen-    
dicular to the fpeculum, in the point of incidence or 
reflexion. 

Cathetus, in architedfure, a perpendicular line, 
fuppofed to pafs through the middle of a cylindrical 
body, as a balluder, column, Idc. 

CATHNESS. See Caithness. 
CATHOLIC, in a general fenfe, denotes any thing 

that is univerlal or general. 
Catholic Church. The rife of herefies induced the 

primitive Chndian church to affume to itlclf the appel- 
lation of catholic, being a chara&eridic to diflinguifh it- 
felf from all feds, who, though they had party names, 
fometimes flickered themfelves under the name of 
Chridians. 

The Roniifh church didinguidies itfelf now by the 
name of catholic, in oppolition to all thofe who have 
feparated Iram her communion, and whom die confi- 
ders as heretics and fchifmatics, and herfelf only as the 
true and Chridian church. In the drift fenfe of the 
word, there is no catholic church in being, that is, no- 
univevfal Chridian communion. 

Catholic King, is a title which has been long here- 
ditary to the king of Spain. Mariana pretends, that 
Reccarede firfl received this title after he had deflroy- 
ed Arianilm in his kingdom, and that it is found in 
the council of Toledo for the year 589. Vafce afenbes 
the origin of it to Alphonfus in 738. Some allege 
that it has been ufed only fince the time of Ferdinand 
and Ifabella. Colombiere fays, it was given them on 
occafion of the expulfion of the Moors. The Bollan- 
difls pretend it had been borne by their predeceflbrs 
the Vifigoth kings of Spain ; and that Alexander VI. 
only renewed it to Ferdinand and Ifabella. Others ■ 
fay, that Philip de Valois firfl bore the title; which 
was given him after his death by the eccledadics, on 
account of his favouring their intereds. 

In fome epidles of the ancient popes, the title catho- 
lic is given to the kings of France and of Jeruialem, 
as well as co feveral patriarchs md primates. 

CATHOLICON, in pharmacy, a kind of foft pur- 
gative eleftuary, fo called, as being fuppofed an uni- 
verfal purger of all humours. 

CATILINE (Lucius), a Roman of a noble family, 
who having fpent his whole fortune in debauchery, 
formed the defign of oppreffing his country, dedroy- 
ing the fenate, feizing the public treafury, fetting 
Rome on fire, and ufurping a fovereign power over his 
fellow-citizens. In order to fucceed in this defigu, he 
drew fome young noblemen into his plot; whom he 
prevailed upon,- it is laid, to drink human blood as a 
pledge of their union. His confpiracy, however, was 
difeovered by the vigilance of Cicero, who was then 
conful. Upon which, retiring from Rome, he put 
himfelf at the head of an. army, with feveral of the 
confuirators,. and fought wuh incredible valour agaioft 
Petrcius, lieutenant to Anthony, who was colleague 
with Cicero in the con fulfil ip ; but was defeated and 
killed in battle. See (Ipfiory of) Rome.;—Sallutt has 
given an excellent hifiory ot this confpiracy.. 

CATO (Marcus PortiusJ, the Cenlor, one of the 
greatefl men among tire ancients, was born at Tulcu- 
lum in the year of Rome 519, about the 2-32d before 
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Cato. He began to bear arms at f 7 5 an^» on oc' 
cafions, (howed extraordinat }r courage. He was a man 
of great fobriety, and reckoned no bodily exercife un- 
worthy of him. He had but one horfe for htmfelf and 
his baggage, and he looked after and drefled it him*. 
felf. At his return from his campaigns, he betook 
himfelf to plough his ground ; not that he was with- 
out flaves to do it, but it was his inclination. Ho 
dreffed alfo like his flaves, fat down at the fame table 
with them, and partook of the fame fare. ^He did 
not in the mean while negleft to cultivate his mind, 
efpecially in regard to the art of fpeaking ; and he em- 
ployed his talents, which were very great,, in gene- 
roufly pleading caufes in the neighbouring cities with- 
out fee or reward. Valerius I'laccus, who had a coun- 
try-feat near Cato, conceiving an efteem for him, pcr- 
fuaded him to come to Rome ; where Cato, by his own 
merit, and the influence of fo powerful a patron, was 
foon taken notice of, and promoted. He was firft of 
all eledled tribune of the foldiers for the province of 
Sicily. He was next made queftor in Africa under 
Scipio. Having in this iaft office reproved him for his 
profufenefs to his foldiers, the general anfwered, that 
“ he did not want fo exaft a queftor, but would make 
war at what expence he pleafcd; nor was he to give 
an account to the Roman people of the money he 
fpent, but of his enterprifes, and the execution of 
them.” Cato, provoked at this anfwer, left Sicily, and 
returned to Rome. 

Afterwards Cato was made praetor, when he fulfilled 
-the duties of his office with the ftri&eft juflice. He 
conquered Sardinia, governed with admirable modera* 
tion, and was created conful. Being tribune in the 
war of Syria, he gave diftinguifhed proofs of his va- 
lour againft Antiochus the Great 5 and at his return 
flood candidate for the office of cenfor. But the no- 
bles, who not only envied him as a new man, but 
dreaded his feverity, fet up againft him feven. power- 
ful competitors. Valerius Flaccus, who had introdu- 
ced him into public life, and had been his colleague in 
the confulftiip, was a ninth candidate, and thefe two 
united their interefts. On this occafion Cato, far from 
employing foft words to the people, or giving hopes of 
gentlenefs or complaifance in the execution of his of- 
fice, loudly declared from the roftra, with a threaten- 
ing look and voice, “ That the times required firm 
and vigorous magiftiates to put a flop to that growing 
luxury which menaced the republic with ruin ; cenfors 
•who would cut up the evil by the roots, and reftore 
the rigour of ancient difcipline ” It is to the honour 
of the people of Rome, that, notwithftanding thefe ter- 
rible intimations, they preferred him to all his com- 
petitors, who courted them by promifes of a mild 
and eafy adminiftration : the comitia alfo appointed 
his friend Valerius to be his colleague, without whom 
be had declared that he could not hope to compafs the 
reformations he had in view. Cato’s merit, upon the 
whole, was fuperior to that of any of the great men 
who flood againft him. He was temperate, brave, and 
indefatigable ; frugal of the public money, and not to 
be corrupted. There is fcarce any talent requifite for 
public or private life which he had not received from 
mature, or acquired by induftry. He was a great fol- 
dier, an able ftatefman, an eloquent orator, a learned 
hiftorian, and very knowing in rural affairs. Yet, with 
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all thefe accomplifnments, he had very great faints. ^ 
His ambition being poifoned with envy, difturbed both "" 
his own peace and that of the whole city as long as he 
lived. Though he would not take bribes, he was un- 
merciful and unconfcionabie in amaffing wealth by all 
fuch means as the law did not punifti. 

The firft a& of Cato in his new office, was naming 
his colleague to be prince of the fenate: after which 
the ccnfors ftrack out of the lift of the fenators the 
names of feven perfons ; among whom was Lucius the 
brother of T. Flaminius. Lucius, when conful, and 
commanding in Gaul, had with his owil hand mur- 
dered a Boian of diftiixftion, a deferter to the Romans; 
and he had committed this murder purely to gratify 
the curiofity of his pathic, a young Carthaginian, who 
longing to fee fome body die a violent death, had re* 
proached the general for bringing him away from 
Rome juft when there was going to be a fight of gla- 
diators. Titus Flaminius, full of indignation at the 
diftionour done to bis brother, brought the affair be- 
fore the people ; and infilled upon Cato’s giving the 
reafon of his proceeding. The cenfot related the fto- 
ry ; and when Lucius denied the fa6l, put him to h 9 
oath. The accufed, refuting to fwear, was deemed 
rruilty ; and Cato’s cenfure was approved. But no 
part of the cenfor s conduct feemed fo cruel to the 
nobles and their wives as the taxes he laid upon luxu« 
rv in all its branches ; drefs, houfehold furniture, wo* 
mens toilets,' chariots, fiaves, and equipage. Thefe 
articles were all taxed at three per cent, of the real va- 
lue. The people, however, in general, were pkafed 
with his regulations ; infamuch that they ordered a 
llatue to be erefted to his honour in the temple of 
Health, with an infeription that mentioned nothing of 
his victories or triumph, but imported only that by InS 
wife ordinances in h s cenforfhip he had reformed the 
manners of the republic. Plutarch relates, that be- 
fore this, upon fome of Cato’s friends expreffing tneir 
furpnfe, that while many perfons without merit of 
reputation had ftatues, he had none ; he anfwered, 
“ I had much rather it fhould be afked why tne people 
have not erected a ilatue to Cato, than why they 
have.” Cato was the occafion cf the third Punic war. 
Being di{patched to Africa to terminate a di: r-nee 
between the Carthaginians and the king of Numidia, 
on his return to Rome he reported, that Carthage was 
grown exceftively rich and populous, and he warmly 
exhorted the fenatc to deftroy a city and republic, du- 
ring the exiftence of which, Rome could never be fafe* 
Having brought from Africa lome very large figs, he 
fhovved them to the confcript fathers in one of the lap- 
pets of his gown. “ The country (fays he) where 
this fine fruit grows, is but a three days voyage from 
Rome.” We are told, that from this tirhe he never 
fpoke in the fenate upon any fubjedt, without conclu- 
ding with thefe words, “ I am alfo of opinion, that 
Carthage ought to be deftroyed.” He judged, that, 
for a people debauched by profperity, nothing was 
more to be feared than a rival ftate, always powerful, 
and now from its misfortunes grown wife and circum- 
fpedft. He held t neceffary to remove all dangers that 
could be apprehended from without, when the republic 
had within fo many di {tempers threatening her deftruc- 
tion. 

From the cenfor dignified and fevere, the reader 
will 
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will not perhaps be dii'pleafed to turn his view upon 

1 Cato fociable and relaxed. For we fhould have a falfe 
notion of him, if we imagined that nothing but a fad 
aufterity prevailed in his fpeech and behaviour. On 
the contrary, he was extremely free ; and often with 
his friends at table intermixed the converfation with 
lively difcourfes and witty fayings. Of thefe Plutarch 
has colle&ed a pretty large number ; we lhall relate 
but one, and make ufe of Balzae’s paraphrafe, and the 

•preface with which he introduces it. “ The very 
cenfors, though fadnefs feerped to be one of the func- 
tions of their office, did not altogether lay afide rail- 
lery. They were not always bent upon feverity ; and 
the fir ft Cato, that troublefome and intolerable honeft 
man, ceafed fometimes to be troublefome and intole- 
rable. He had fome glimpfes of mirth, and fome in- 
tervals of good humour. He dropped now and then 
fome words that were not unpleafant, and you may 
judge of the reft by this. He had married a very hand- 
fome wife ; and hiftory tells us that fire was extremely 
afraid of the thunder, and loved her hulband well. 
Thefe two paffions prompted her to the fame thing ; 
{he always pitched upon her hufband as a fanctuary a- 
gainft thunder, and threw herfelf into 1ns arms at the 
firft noife {he fancied ffie heard in the Iky. Cato, who 
was well pleafed with the ftorm, and very willing to 
be careffed, could not conceal his joy. Pie revealed 
that domeftic fecret to his friends ; and told them one 
day, fpeaking of his wife, “ that ffie had found out 
a way to make him love bad weather ; and that he ne- 
ver was fo happy as when Jupiter was angry.” It is 
worth obferving, that this was during, his cenforffiip j 
when he degraded the fenator Manlius, who would 
probably have been conful the year after, only for gi- 
ving a kifs to his wife in the day-time, and in the pie- 
fence of his daughter. 

Cato died in the year of Rome 604, aged 85. He 
wrote feveral works. I. A Roman Hiftory. 2. Con- 
cerning the art of war. 3. Of rhetoric. 4. A trea- 
tife of huffiandry. Of thefe, the laft only is extant 

Cato (Marcus Fortius), commonly called Cato/A- 
nnr, or Cato of Utica, was great grandfon of Cato 
the Cenfor. It is faid, that from his infancy he diico- 
vered by his fpeech, by his countenance, and even his 
ehildiffi fports and recreations, an inflexibility ot mmd ; 
for he would force himfelf to go through with what- 
ever he had undertaken, though the talk was ill fluted 
to his ftrength. He was rough towards thofe that 
flattered him, and quite intraftable when tnreatened; 
was rarely feen to laugh, or even to imile 5 was not 
eafilv provoked to anger ; but if once mcenfed, hard 
to be pacified. Sylla having had a fnendffiip for the 
father of Cato, fent often for him and his brother, 
and talked familiarly with them. Cato, who was then 
about 14 years of age, feeing the heads of great men 
brought there, and obferving the fighs of thofe that 
were prefent, aiked his preceptor, “ Why does no body 
kill this man ?” Becaufe, faid the other, he is more 
feared than he is hated. The boy replied, Why then 
did you not give me a fword when, you brought me 
hither, that I might have ftabbed him, and freed my 
country from this flavery? _ 

He learned the principles of the Stoic pmlofoplry, 
which fo well fuited his charader, under Antipater or 
Tvre, and applied himfelf diligently to toe ftudy o 
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it. Eloquence he likewife ftudied, as a neceffary means 
to defend the caufe of jultice, and he made , a very 
confiderable proficiency in that fcience. To increafe 
his bodily ftrength, he inured himfelf to fuffer the ex- 
tremes of heat and cold ; and ufed to make journeys 
on foot, and bare-headed in all feafons. When he was 
fick, patience and abftinence were his only remedies : 
he ffiut himfelf up, and would fee no body till he was 
well. Though remarkably fober in the beginning of 
his life, making it a rule to drink but once after j up- 
per, and then retire, he infenfibly contracted a habit 
of drinking more freely, and of fitting at table tiu 
morning. His friends endeavoured to excufe this, by 
faying that the affairs of the public engroffed his at- 
tention all the day ; and that, being ambitious or 
knowledge, he paffed the night in the converfation of 
philofophers. Csefar wrote that Cato was once found 
dead drunk at the corner of a ftre&t, early in the moi n- 
ing, by a great number of people who were going to 
the levee of fome great man ; and that when, by un- 
covering his face, they perceived who it was, they 
bluffied for ffiame : “You would have thought (added 
Cxfar), that Cato had found them drunk, not they 
him.” Pliny obferves, that by this reflexion Caffar 
praifes his enemy at the fame time that he blames him. 
And Seneca, his extravagant panegyrift, ventures to 
affert, that it is eafier to prove drunkennefs to be a 
virtue, than Cato to be vicious. He affeclxd fingu- 
larity, and, in things indifferent, to aft dire&ly con- 
trary to the tafte and faffiioas of the age. Magnani- 
mity and conftancy are generally afcribed to him ; and 
Seneca would fam make that haughtinefs and contempt 
for others which, in Cato, accompanied thofe virtues, a 
matter of praile. Cato, fays Seneca, having received a 
blow in the face, neither took revenge nor was angry ; he 
did not even pardon the affront, but denied that he had recei- 
ved it. His virtue railed him fo high, that injury could 
not reach him. He is reputed to have been chafle in 
his youth. His firft love was Lep.ida ; but when the 
marriage was upon the point of being concluded,. Me- 
tellus Scipio, to whom ffie had. been ptomifed, inter- 
fered, and the preference was given to hiim This af- 
front extremely exafperated our Stoic. He. was fci 
goimr to law with Scipio ; and when his friends had 
diverted him from that defign, by ffiowing him the ri- 
dicule of it, he revenged himfelf by making verles up- 
on his rival. When this firft flame fubfided, he. mar- 
ried Attilia the daughter of Serranus, had two childi.en 
by her, and afterwards divorced her for her very in- 
difcreet conduft. . 

Pie ferved as a volunteer under Galhus in the war 
of Spartacus; and when military rewards were offered 
him by the commander, he refufed them, becaufe he 
thought he had no right to them. Some years after, 
he went a legionary tribune into Macedonia under the 
praetor Rubrius : in which ftation he appeared, in his 
drefs, and during a march, more like a private foldier 
than an officer : but the dignity of his manners, the 
elevation of his fentiments, and the fuperiority of his 
views, fet him far above thofe who bore the.titles of 
generals and proconfuls. It is faid, that Cato’s defign 
in all his behaviour was to engage the foldiers to the 
love of virtue ; whole affections he engaged thereby to 
himfelf, without his having that in his intention. 
“ For the fincere love of virtue, (adds Plutarch), im- 
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plies an affe&ion far the virtuous. Thofe who praife fued 
the worthy without loving them, pay homage to their 
glory ; but are neither admirers nor imitators of their 
virtues.” When the time of his fervice expired, and 
he was leaving the army, the foldiers were all in tears ; 
fo effectually had he gained their hearts by his conde- 
fcending manners, and {haring in their labours. After 
his return home, he was chofen to the queftorfhip ; 
and had fcarce entered on his charge, when he made a 
great reformation in the queftor’s office, and particu- 
larly with regard to the regillers. Thefe regifters, 
whofe places were for life, and through whofe hands 
paffed inceffantly all the public accounts, being to aft 
under young magiftrates unexperienced in bufmefs, af- 
firmed an air of importance ; and, inftead of afking or- 
ders from the queftors, pretended to direft and govern 
as if they themfelves were the queftors. Cato redu- 
ced them to their proper fphere. 

One thing by which Cato extremely pleafed the 
people, was his making the aflaffins to whom Sylla had 
given confiderable rewards out of the treafury, for 
murdering the profcribed, difgorge their gains. Plu- 
tarch tells us, that Cato was fo exaft in difcharging 
the duties of a fenator, as to be always the lirft who 
came to the houfe, and the laft who left it; and that 
he never quitteft Rome during thofe days when the 
fenate was to lit. Nor did he fail to be prefent at 
every aflemfely of the people, that he might awe thofe 
who, by an^ill-judged facility, bellowed the public mo- 
ney in largefies, and frequently, through mere favour, 
granted remiffion of debts due to the ftate. At firft 
his aufterity and ftiffnefs difpleafed his colleagues ; 
but afterwards they were glad to have his name to 
oppofe to all the unjuft folicitations, againft which 
they would have found it difficult to defend them- 
felves. Cato very readily took upon him the talk of 
refufing. 

Cato, to keep out a very bad man, ptit in for the 
tribunate. He fided with Cicero againft: Catiline, 
and oppofed Csefar on that occafion. His enemies 
fent him to recover Cyprus, which Ptolemy had for- 
feited, thinking to hurt his reputation by .fo difficult 
an undertaking ; yet none could find fault with his 
conduft. 

Cato laboured to bring about an agreement between 
Ciefar and Pompey ; but feeing it in vain, he fided 
with the latter. When Pompey was flain, he fled to 
Utica ; and being purfued by Crefar, advifed his 
friends to be gone, and throw themfelves on Cselar’s 
clemency. His fon, however, remained with him ; 
and Statilius, a young man, remarkable for his hatred 
to Cffifar. 

The evening before the execution of the purpofe 
he had formed with regard to himfelf, after bathing, 
he fupped with his friends and the magiftrates of the 
city. They fat late at table, and the converfation 
was lively. The difcourfe falling upon this maxim of 
the Stoics, that “ the wife man alone is free, and that 
the vicious are Haves;” Demetrius, who was a Peripa- 
tetic, undertook to confute it from the maxims of his 
fchool. Cato, in anfwer, treated the matter very am- 
ply ; and with fo much earneftnefs and vehemence of 
voice, that he betrayed himfelf, and confirmed the fu- 
fpicions of his friends, that he defigned to kill himfelf. 
When he had done fpeaking, a melancholy filence en- 
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  , and Cato perceiving it, turned the difcourfe to 
the prefent fituation of affairs, expreffing his concern *“ 
for thofe who had been obliged to put to fea, as well 
as for thofe who had determined to make their efcapC 
by land, and had a dry and landy defart to pafs. After 
flipper, the company being diimiffed, he walked for 
fome time with a few friends, and gave his orders to 
the officers of the guard : and going into his chamber, 
he embraced his fon and his friends with more than 
uflial tendernefs, which farther confirmed the fitfpi- 
cions of the refolution he had taken. Then laying 
himfelf down on his bed, he took up Plato’s Dialogue 
on the immortality of the Soul. Having read for fome 
time, he looked up, and miffing his fword, which his 
fon had removed while he was at lupper, he called a 
flave, and aflced who had taken it away ; and receiving 
no pertinent anTwer, he refumed his reading. Some 
time after, he afked again for his fword ; and, without 
{bowing any impatience, ordered it to be brought to 
him : but, having read out the book, and finding no- 
body had brought him his fword, he called for all his 
fervants, fell into a rage, and ftruck one of them on the 
mouth with fo much violence, that he very much hurt 
his ownhand,cryingoutin a paffionate manner, “What! 
do my own fon and family confpire to betray me, 
and deliver me up naked and unarmed to the enemy ?” 
Immediately his fon and friends rufhed into the room ; 
and began to lament, and to befeech him to change 
his refolution. Cato raifing himfelf, and looking fierce- 
ly at them, “ How long is it,” faid he, “ fince I have loft: 
my fenfes, and my fon is become my keeper ? Brave 
and generous fon, why do you not bind your father’s 
hands, that when Ctefar comes, he may find me un- 
able to defend myfelf ? Do you imagine that without 
a fword I cannot end my life ? Cannot I deftroy my- 
felf by holding my breath for fome moments, or by 
linking my head againft the wall . His fon anfwer- 
ed with his tears, and retired. Apollonides and De- 
metrius remained with him, and to them he addrefled 
himfelf in the following words : “ Is it to watch over 
me that ye fit filent here ? Do you pretend to force 
a man of my years to live ? or can you bring any 
reafon to prove, that it is not bafe and unworthy of 
Cato to beg his fafety of an enemy ? or why do you 
not perfuade me to unlearn what I have been taughtj 
that, rejefting all the opinions I have hitherto de- 
fended, I may now, by Caefar’s means, grow wifer, 
and be yet more obliged to him than for life alone ? 
Not that I have determined any thing concerning my- 
felf ; but I would have it in my power to perform 
what I lhall think fit to refolve upon : and I (hall not 
fail to afk your counfel, when I have occafion to aft 
up to the principles which your philolophy teaches. 
Go tell my fon, that he fliould not compel his father 
to what he cannot perfuade him.” They withdrew, 
and the fword was brought by a young flave. Cato 
drew it, and finding the point to be {harp; “ Now, 
(faid he), I am my own mailer:” And, laying it 
down, he' took up his book again, which, it is re- 
ported, he read twice over. After this he flept fo 
foundly that he was heard to fnore by thofe who were 
near him. About midnight he called two of his freed- 
men, Cleanthes his phytician, and Butas whom he 
chiefly employed in the management of his affairs. 
The laii he fent to the port, to fee whether all the 
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Romans wets gone ; to the phyfictan he gave his 
hand to be dreffed, which was fwelled by the blow he 
had given his (lave. This being an intimation that 
he intended to live, gave great joy to his family. Bu- 
tas foon returned, and brought word that they were 
all gone except Craffus, who had ftaid upon fome bu- 
finefs, but was juft ready to depart. He added, that 
the wind was high, and the fea rough. Thefe words 
drew a figtd from Cato. He fent Butas again to the 
port, to know whether there might not be fome one, 
who, in the hurry of embarkation, had forgot fome 
neceffary provitions, and had been obliged to put back 
to Utica. It was now break of day, and Cato flept 
yet a little more, till Butas returned to tell him, that 
■all was perfectly quiet. He then ordered him to. {hut 
his door ; and he flung himfelf upon his bed, as if he 
meant to finifti his night’s reft ; but immediately he 
took his fword, and ftabbed himfelf a little below his 
cheft ; yet not being able to ufe his hand fo well by 
icafon of the fwelling, the blow did not kill him. It 
threw him into a convulfton, in which he fell from his 
bed, and overturned a table near it. I he noife gave 
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CAtoptrics is that part of optics which explains 
the properties of refiedted light, and particuiaily 

that which is refledted from mirrors. 
As this and the other branches of Optics are fully 

treated under the colledtive word, we (hall, in the pre- 
fent article, \Jl, Juft give a fummary of the principles 
of the branch, in a few plain aphonfms, with tome pre- 
liminary definitions; and, zdly, Infert a fet of enter- 
taining experiments founded upon them. 

Sect. I. Definitions. 
I 

Definitions, j. Every poliftied body that refledts the rays of 
light is called a mirror, whether its furface be plane, 
fpherical, conical, cylindric, or of any other form 
whatever. 

Plate 2* mirrors there are three principally ufed in 
CXXVI1I. optical experiments: The plane mirror, GH I, (fig. 

I.); the fpherical convex mirror, GHI, (fig. 2.); 
and the fpherical concave mirror, GHI, (fig. 3.) 

3. The point K, (fig. 2, 3.) round which the re- 
fledting furface of a fpherical mirror is defcribed, is 
called its centre. The line KH, drawn from its cen- 
tre perpendicular to its two furfaces, is the axis of the 
mirror ; and the point H, to which that line is drawn, 
is its vortex. 

4. The diftance between the lines AG and BG, 
(fig. 1.) is called the angle of incidence, and the di- 
ftance between BG and CG is the angle of refledtion. 

Sect. II. Aphorifms. 

I. In a plain . X' The VnaSe 1)7 ’ 1') wil! aPPear aS far be' 
miiior, hind the mirror, as the objeft AC is before it. 

2. The image will appear of the fame fize, and in 
the fame pofition as the objedf. 

3. Every fuch mirror will refledt the image of an 
objedt of twice its own length and breadth. 

4. If the chjedt be an opaque body, and its rays fall 

TRIGS. 
the alarm ; and his fon, and the reft of the family, 
entering the room, found him weltering in his blood, 
and his bowels half out of his body. The furgeon, 
upon examination, found that his bowels were not cut; 
and was preparing to replace them, and bind up the 
wound, when Cato, recovering his fenfes, thruft the 
furgeon from him, and, tearing out his bowels, imme- 
diately expired, in the 48th year of his age. 

By this rafh adt, independent of all moral or reli- 
gious confiderations, he carried his patriotifm to the 
higheft degree of political frenzy: for Cato, dead, 
could be of no ufe to his country ; but had he prefer- 
ved his life, his counfel might have moderated Caefar’s 
ambition, and (as Montefquieu obferves) have given a 
different turn to public affairs. 

CATOCHE, or Catochus, a difeafe, by which 
the patient is rendered in an inftant as immoveable as 
a ftatue, without either fenfe or motion, and continues 
in the fame pofture he was in at the moment of his 
being feized. See (the Index fubjoined to) Medi- 
cine. 

TRIGS. 

on the mirror nearly in diredt lines, there will be only 
one image vifible, which will be refledted by the inner 
furface of the glafs. But, 

5. If the objedl be a luminous body, and its rays 
fall very obliquely on the mirror, there will appear, to 
an eye placed in a proper pofition, feveral images; the 
firft of which, refle&ed from the outer furface of the 
glafs, will not be fo bright as the fecond, reflefted from 
the inner furface. The following images, that are pro- 
duced by the repeated refledtions of the rays between 
the two furfaces of the glafs, will be in proportion lefs 
vivid, to the eighth or tenth, which will be fcarce vi- 
fible. 3 

1. The image DF, (fig. 2.) will always appear be-n. in a 
hind it. . fpherical 

2. The image will be in the fame pofition as the c,,.nvex 

object. 
3. It will be lefs than the objedt. 
4. It will be curved, but not, as the mirror, fpheri- 

cal. 
5. Parallel rays falling on this mirror will have the 

focus or image at half the diftance of the centre K, 
from the mirror. 

6. In converging rays, the diftance of the objedt 
muft be equal to half the diftance of the centre, to 
make the image appear behind the mirror. 

7. Diverging rays will have their image at lefs than 
half the diftance of the centre. If the objedt be placed 
in the centre of the mirror, its image will appear at 
one-eighth of that diftance behind it. 

x. That point where the image appears of the fame [If a 
dimenfions as the objedt, is the centre of that mirror, fpherical 

2. Parallel rays will have their focus at one half the concave 
diftance of the centre. mirror. 

3. Converging rays will form an image before the 
mirror. 

4. In diverging rays, if the objedt be at lefs than 
one half the diftance of the centre, the image will be 
behind the mirror, eredt, curved, and magnified, as 
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DEF, (fig. 3.) but if the diftance of the object be 
greater, the image will be before the mirror, inverted 
and diminilhed, as DEF, (fig. 4’) 

5. The fun’s rays falling on a concave mirror, and 
being parallel, will be collected in a tocus at half the 
diilance of its centre, where their beat will be aug- 
mented in proportion of the furface ol the muror to 
that of the focal tpot. 

6. if a luminous body be placed in the focus of a 
concave mirror, its rays being reflected in parallel lines 
will ftrongly enlighten a ipace of the lame dimenfion 
with the mirror, at a great diflance. It the luminous 
objeft be placed nearer than the focus, its rays will di- 
verge, and coidequently enlighten a larger ipace. It 
is on this principle that reverberators are conitruc- 
ted. 

IV. In all plane and fpherical mirrors the angle of 
incidence is equal to the angle of reflection. 

Sect. III. Entertaining Experiments. 

I. Of all our fenfes the fight is certainly fubjeft to 
the greateft illufion. The various writers on optics 
have defcribed a great number of inftancts in which 
it deceives us, and have conltantly endeavoured to in- 
veiligatc the caufes-, to explain their effects, and to re- 
concile appearance with reality. V e every day dif- 
cover ne\vr phenomena, and doubtlels many more are 
referved for pofterity. It frequently happens, more- 
over, that a difcovery which at firlt feemed of little 
confequence, has led to matters of the higheft import- 
ance. 

Take a glafs bottle A (fig. 14.) and fill it with wa- 
ter to the point B ; leave the upper part BC empty, 
and cork it in the common manner. Place this bottle 
oppofite a concave mirror, and beyond its focus, that 
it may appear reverfed, and before the mirror (fee 
fed!, ii. aphor. 4. of a fpher. concave mirror,) place 
yourfelf ftill further diftant from the bottle, and it wall 
appear to you in the fituation, a, b, c, (fig. 15*) 

Now it is remarkable in this apparent bottle, that 
the water, which, according to all the laws of catop- 
trics, and all the experiments made on other objects, 
fhould appear at a b, appears on the contrary at b c, 
and confequently the part a b appears empty. 

If the bottle be inverted and placed before the mir- 
ror (as in fig. 16.), its image will appear in its natu- 
ral, eredt polition ; and the water, v/hich is in reality 
at BC, will appear at a b. 

If while the bottle is inverted it be uncorked, and 
the winter run gently out, it w ill appear, that while the 
part BC is emptying, that of « ^ in the image is fill- 
ing ; and wEat is likewfife very remarkable, as foon as 
the bottle is empty the illufion ceafes, the image alfo 
appeal ing entirely empty. If the bottle likewife be 
quite full there is no illufion. 

If while the bottle is held inverted, and partly emp- 
ty, fome drops of w'ater fall from the bottom A to- 
wards BC, it feems in the image as if there were form- 
ed at the bottom of the part a b, bubbles of air that 
rofe from a X.Q b ; which is the part that feems full of 
w'ater. All thefe phenomena conftantly appear. 

The remarkable circumftances in this experiment, 
are, firft, not only to fee an objedt where it is not, but 
alfo where its image is not; and fecondly, that of two 

objects which are really in the fame place, as the fur- 
face of the bottle and the water it contains, the one is 
feen at one place, and the other at another ; and to 
fee the bottle in the place of its image, and the wrater 
where neither it nor its image are. 5 

II. Conftrudt a box AB, of about a foot long, eight II. Appear- 
inches wide, and fix high ; or what other dimenfion ance of a 
you lhall think fit, provided it does not greatly vary 
from thefe proportions. _ 

On the infide of this box, and againft each of its b 

oppofite ends A and B, place a mirror of the fame 
fize. Take off the quickfilver from the mirror that 
you place at B, for about an inch and an half, at the 
part C, where you are to make a hole in the box of 
the fame fize, by which you may eafily view7 its infide. 
Cover the top of the box with a frame, in which muff 
be placed a tranfparent glafs, covered with gauze, on 
the iide next the inner part of the box. Eet there be 
two grooves at the parts E and F to receive the twm 
painted feenes hereafter mentioned. On two pieces of 
cut pafteboard let there be fkilfully painted on both 
lides (fee fig. 6. and 7.) any fubjedt you think pro- 
per ; as wroods, gardens, bowers, colonades, &c. and 
on twro other paiteboards, the fame fubjedls on one fide 
only ; obferving that there ought to be on one of them 
fome object relative to the lubjedt placed at A, that 
the mirror placed at D may not refledt the hole at C 
on the oppofite fide. 

Place the tw7o boards painted on both fides in the 
grooves E and F; and thofe that are painted on one 
fide only, againft the oppofite mirrors C and D ; and 
then cover the box w7ith its tranfparent top. This 
box Ihould be placed in a ftrong light to have a good 
effedl. 

When the eye is placed at C, and views the objedts 
on the infide of the box, of which fome, as we have 
faid, are painted on both fides, they are fucceflively 
refledled from one mirror to the other; and if, for 
example, the painting confifts of trees, they will ap- 
pear like a very long villa, of which the eye cannot 
difeern the end : for each of the mirrors repeating the 
objedts, continually more faintly, contribute greatly to 
augment the illufion. _ y 

III. Take a fquare box ABCD, of about fix inch-ni. of a 
es long, and twelve high ; cover the infide of it with fortification I 
four plane mirrors, which mull be placed perpendicu- °f imnrenfej 
lar to the bottom of the box CHFD. 

Place certain objedls in relief on the bottom of this 
box ; fuppofe, for example, a piece of fortification, 
(as fig. 9.) with tents, foldiers, fife, or any other fub- 
jedl that you judge will produce an agreeable effedl by 
its difpofition when repeatedly refledted by the mir- 
rors. 

On the top of this box place a frame of glafs, in 
form of the bottom part of a pyramid, whofe bale 
AGEB is equal to the fize of the box : its top IL.N, 
mull form a fquare of fix inches, and ffiould not be 
more than four or five inches higher tlxan the box. 
Cover the four fides of this frame with a gauze, that 
the infide may not be vifible but at the top 1LN, 
which fhould he covered with a tranfparent glafs. 

When you look into this box through the glafs 
ILN, the mirrors that are diametrically oppofite each 
other, mutually refledting the figures inclofed, the eye 
beholds a boundlefs extent, completely covered with 

theft 
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thefe obje&s; and if they are properly difpofed, the 
illulion will occafion no fmall lurprize> and afford gicut 
entertaiment. 

Note, The nearer the opening ILN is to the top of 
the box, the greater will be the apparent extent of the 
fubjed. The fame will happen if the four mirrors 
placed ©n the fides of the box be more elevated. The 
objeas, by either of thefe difpofitions will appear to be 
repeated nine, twenty-five, forty-nine times, &c. by 
taking always the fquare of tne odd numbers of the 
arithmetical progrellion 3, 5, 7, 9, CSV. as is very eaiy 
to conceive, if we remember that the fubjea enclofed 
in the box is always in the centre of a fquare, cqmpo- 
fed of feveral others, equal to that which forms the 
bottom of the box. 

Other pieces of the fame kind (that is viewed from 
above) may be contrived, in which mirrors may be 
placed perpendicular on a triangular, pentagon, or 
hexagon, (that is, a three, five, or fix-fided) plane. 
All thefe different difpofitions, properly directed, as 
well with regard to the choice as pofition of the ob- 
jetts, will conftantly produce very remarkable and 
plealing illufions. 

If inftead of placing the mirrors perpendicular, they 
were to incline equally, fo as to form part of a rever- 
fed pyramid, the fubjeft placed in the box would then 
have the appearance of a very extenfive globular or 
many-fided figure. 

IV. On the hexagonal or fix-fided plane ABCDEF 
I ng mufti- draw fix femi-diameters GA, GB, GC, GD, GE, 
plication of GF; and on each of thefe place perpendicularly two 
obje&s, plane mirrors, which mull join exa&ly at the centre 

IO’ G, and which placed back to back mult be as thin as 
pofiible. Decorate the exterior boundary of this piece 
(which is at the extremity of the angles of the hexa- 
gon) with fix columns, that at the fame time ferye to 
fupport the mil;© s, by grooves formed on their inner 
fides. (See the profile H). Add to thefe columns their 
entablatures, and cover the edifice in fuch manner" as 
j ou lhall think proper. 

In each one of thefe fix triangular fpaces, contained 
between two mirrors, place little figures of pafleboard, 
in relief, reprefenting fuch objetts as when feen in an 
hexagonal form will produce an agreeable effeA. To 
thefe add fmall figures of enamel ; and take particular 
care to conceal, by fome object that has relation to 
the fubje£t, the place where the mirrors join, which, 
as we have faid before, all meet in the common centre 
^"Te • r 

When you look into any one of the fix openings of 
this palace, the obje&s there contained being repeated 
fix times, will feem entirely to fill up the whole of 
the building. This ilhifion will appear very remark- 
able ; efpecially if the objc&s made choice of are pro- 
perly adapted to the effedl that is to be produced by 
the mirrors. 

Note, if you place between two of thefe mir- 
rors part of a fortification, as a curtain and two demi- 
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bailions, you will fee an entire citadel, with its fix ba- 
ftions. Or if you place part of a ball-room, ornament- 
ed with chandeliers and figures in enamel, all thofe ob- 
je&s being here multiplied, will afford a very pleafing 
profpedt. . 9 

■V. Within the cafe ABCD, place four mirrors, V. Opaque 
O, P, Q, R, fo difpofed that they may each of them bodies, 
make an angle of forty-five degrees, that is, that they 
may be half way inclined from the perpendicular, as tranfparent^ 
in the figure. In each of the two extremities AB,fig.n. 
make a circular overture, in one of which fix the tube 
GL, in the other the tube ME, and obferve that in 
each of thefe is to be inferted another tuoe, as II 
and'I (a). 

Furniih the firft of thefe tubes with an objedt-glais 
at G, and a concave eye-glafs at F. You are to ob- 
ferve, that in regulating the focus of theie giaffes, with 
regard to the length of the tube, you are to fuppofe 
it equal to the line G, or vifual pointed laj, which 
entering at the overture G, is refle&ed by the four 
mirrors, and goes out at the other overture F, where 
the ocular glais is placed. Put any glafs you will into 
the two ends of the moveable tubes H and I; and 
laftly place the machine on a Hand F, moveable at the 
point S, that it may be elevated or depreffed at plea- 
fur e. 

When the eye is placed at F, and you look through 
the tube, the rays of light that proceed from the objeep 
T, palling through the glafs G, are fucceffively reflect- 
ed by the mirrors, O, P, Q, and R, to the eye at F, 
and there paint the objedt T, in its proper fituation, 
and thefe rays appear to proceed diredtly from that 
objedt. 

The two moveable tubes H and I, at the extremi- 
ties of each of which a glafs is placed, ferve only the 
more to difguife the illufion, for they have no commu- 
nication with the interior part of the machine. This 
infirument being moveable on the Hand F, may be 
diredkd to any objedt; and if furnilhed with proper 
giaffes will anfwer the purpofe of a common perfpec- 
tive. 

The two moveable tubes H and I being brought 
together, the machine is diredled toward any objedt, 
and defiring a perfon to look in at the end F, you alk 
him if he lee diftindtly that objedt. You then fepa- 
rate the two moveable tubes, and leaving a fpaee be- 
tween them fufficient to place your hand, or any other 
folid body, you tell him that the machine has the pow- 
er of making objedts vifible through the molt opaque 
body ; and as a proof you defire him then to look at 
the fame objedt, when, to his great furprize, he will 
fee it as diltindt as when there was no folid body placed 
between the tubes. 

Note, This experiment is the more extraordinary, 
as it is very difficult to conceive how the effedt is pro- 
duced. The two arms of the cafe appearing to be 
made to fupport the perfpedtive glafs ; and to what- 
ever objedt it is diredted, the effedt is Hill the fame. 

VL 

f Thefe four tubes muft terminate in the fubftance of the cafe, and not enter the mftde, that they may not 
hinder the effeft of the mirrors. The fourfold refleftion of the rays of light from the mirrors, darkens m fome 
degree the brightnefs of the object; home light is alfo loft by the magnify,ng power of the perfpeaive; If, 
therefore, inftead of the objea-glafs at G, and concave eye-glafs at T plain glades were fublhtutcd; the mag- 
nifying power of the perfpeclive will be taken away, and the objedl will appear brighter. 
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io VI. In the partition AB, make two overtures, CD, 

Vl.Vtl Thean(j 0f a fort high, and ten inches wide, and 
mn^icnai s aj)0ut a foot Jiftant from each other. I^et them be 
llr I3t ’ at the common height of a man’s head ; and in each 

of them place a tranfparent glais, furrounded with a 
frame, like a common mirror. 

Behind this partition place two mirrors H and I, 
inclined to it in an angle of forty-five degrees: that 
is, half-way between a line drawn perpendicular to the 
ground and its furface : let them be both 18 inches 
fquare : let all the fpace between them be inclofed by 
boards or pafteboard painted black, and well clofed, that 
no light may enter: let there be alfo twm curtains to 
cover them, which may be drawn afide at pleafure. 

When a perfon looks into one of thefe fuppofed 
mirrors, inilead of feeing his own face, he will per- 
ceive the objeft that is in front of the other : fo that 
if two perfons prefent themfelves at the fame time 
before thefe mirrors, inftead of each one feeing himfelf, 
they wall reciprocally fee each other. 

Note, There fliould be a fconce with a candle placed 
on each fide of the two glafles in the wainfcot, to en- 
lighten the faces of the perfons wdro look in them, 
otherwife this experiment will have no remarkable ef- 
fea. 

This experiment may be confiderably improved by 
placing the two glades in the partition in adjoining 
rooms, and a number of perfons being previoufly pla- 
ced in one room, when a ftranger enters the other, 
you may tell him his face is dirty; and defire him to 
look in the glafs, which he will naturally do ; and on 
feeing a ftrange face he will draw back : but return- 
ing to it, and feeing another, another, and another, 
like the phantom kings in Macbeth, what his furprize 
will be is more eafy to conceive than exprefs. After 
this, a real mirror may be privately let down on the 
back of the glafs ; and if he can be prevailed to look 
in it once more, he will then, to his further aftonifh- 
ment, fee his own face ; and may be told, perhaps per- 
fuaded, that all he thought he faw before was mere 
imagination. 

How many tricks, lefs artful than this, have palfed 
in former times for forcery ; and pafs at this time, in 
fome countries, for apparitions ? 

Note, When a man looks in a mirror that is pla- 
ced perpendicular to another, his face will appear 
entirely deformed. If the mirror be a little inclined, 
fo as to make an angle of 80 degrees (that is, one- 
ninth parts from the perpendicular), he will then fee 
all the parts of his face, except the nofe and forehead. 
If it be inclined to 60 degrees (that is, one-third part), 
he will appear with three nofes and fix eyes: in fhort, 
the apparent deformity wdl vary at each degree of in- 
clination ; and when the glafs comes to 45 degrees 
(that is, half way down), the face will vaniftn If, in- 
Itead of placing the two mirrors in this fituation, they 
are fo difpofed that their jundtion may be vertical, 
their different inclinations will produce other effe&s; 
as the fituation of the objeft relative to thefe mirrors 
is quite different. The effedls of thefe mirrors, though 
remarkable enough, occafions but little furpnfe, as 
there is no method of concealing the caufe by which 
they are produced. 

VII. Make a box of wood, of a cubical figure, 
1J‘ ABCD, of about 15 inches every way. Let it be 
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fixed on the pedeftal P, at the ufual height ox a man’s 
head. In each fide of this box let there be an open- 
ing of an oval form, of ten inches high, and leven 
wide. 

In this box place two mirrors A, D, with their 
backs again!! each other ; let them crofs the box in a 
diagonal line, and in a vertical pofition. Decoiate 
the openings in the fides of this box with four oval 
frames and tranlparent glafles, and cover each of them 
with a curtain, io contrived that they may all draw 
up together. 

Place four perfons in front of the four fides, and at 
equal ditlances from the box, and then draw up the 
curtains that they may fee themfelves in the mirrors ; 
when each of them, initead of his own figure, will 
fee that of the perfon who is next him, and who, at 
the fame time, will feem to him to be placed on the 
oppofite fide. Their confufion will be the greater, as 
it will be very difficult for them to difeover the mirrors 
concealed in the box. Phe reafon of this phumome- 
non is evident; for though the rays of light may be 
turned afide by a mirror, yet, as we have before laid, 
they always appear to proceed in right lines. 

VIII. Provide a box ABCD of about two feet long, VIH. The 
15 inches wide, and 12 inches high. At the endpe'fpe&ivs 
AC place a concave mirror, the focus of whofe paral-jH™1’ 
lei rays is at 18 inches from the reflecting furface. At fa' ' 
IL place a pafteboard blacked, in which a hole is cut 
fufficiently large to fee on the mirror H the objeCt 
placed at BEFD. 

Cover the top of the box, from A to I, clofe, that 
the mirror H may be entirely darkened. Ti he other 
part IB, mufl be covered with a glafs, under which 
is placed a gauze. 

Make an aperture at G, near the top of the fide E B; 
beneath which, on the infide, place, in fucceffion, paint- 
ings of different fubjeCts, as viltas, Lndlcapes, Cfr. io 
that they may be in front of the mirror H. Eet the 
box be fo placed that the objeCt may be ftrongly illu- 
minated by the fun, or by wax lights placed under the 
enclofed part of the box AI. 

By this Ample conltruction the objeCts placed at GD 
will be thrown into their natural perfpeCtive ; and if 
the fubjects be properly chofen, the appearance will be 
altogether as pleafing as in optical machines of a much 
more complicated form. 

Note, A glafs mirror fhould be always here ufed, 
as thofe of metal do not reprefent the objeCts with 
equal vivacity, and are befide fubjeCt to tarnifh. It is 
alio neceflary that the box be iufficiently large, that 
you may not be obliged to ufe a mirror whole focus 
is too fhort; for in that cafe, the right lines near the 
border of the prCture will appear bent in the mirror, 
which will have a difagreeable effeCt, and cannot be 
avoided. 

IX. The rays of a luminous body placed in the f°*jX ^fet 
cus of a concave mirror being reflected in parallel lines, {jre t0 a 
if a fecond mirror be placed diametrically oppofite the combuftible 
firft, it will, by colledting thofe rays in its tocus, fet k°dy by the r* 1 n m i j reflection 01 fire to a combuftible body. twoconcave 

Place two concave mirrors, A and B, at about ma.rors> 
12 or 15 feet diltance from each other, and let Fig. 18, 
the axis of each of them be in the fame line. In 
the focus C of one of them, place a live coal, and 
in the focus D of the other, fome gun-powder. M ith 
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a pair of double bellows, which make a continual blaft, 
keep conftantly blowing the coal, and not with (tanking 
the diftance between them, the powder will prcfently 

^It ^ not neceffary that thefe mirrors be of metal 
or brafs, thofe made of wood or_ pafteboard, gild- 
ed, will produce the explofion, which has fometimes 
taken effeft at the diftance of 50 feet, when mirrors 
of 18 inches, or two feet diameter, have been 

This experiment fucceeds with more difficulty at 
great diftances ; which may proceed from the moi- 
fture in a large quantity of air. It would doubtlefs 
take effeA more readily, if a tin tube, of an equal dia- 
meter with the mirrors, were to be placed between 

M X. Behind the partition AB, place, in a pofition 
Therealap- fomet'hing oblique, the concave mirror EF, which mult 
paution, at iea{t ten inches in diameter, and its diftance fronr 

the partition equal to three-fourths of the diftance oi 
its centre. . 

In the partition make an opening of feyen or eight 
inches, either fquare or circular: it muft face the mir- 
ror, and be of the fame height with it. Behind this 
partition place a ftrong light, fo difpofed that it may 
not be feen at the opening, and may illumine an o > 
jea placed at C, without throwing any light on the 

Beneath the aperture in the partition place the ob- 
ieft C, that you intend ffiall appear on the outhde o 
the partition, in an inverted pofition ; and which we 
will fuppofe to be a flower. Before the partition, 
and beneath the aperture, place a little flower-pot 1), 
the top of which fhould be even with the bottom oi 
the aperture, that the eye, placed at G, may fee the 
flower in the fame pofition as if its ftalk came out oi 

th Take care to paint the fpace between the back part 
of the partition and the mirror black, to prevent any 
refleftions of light from being thown on the mirror ; 
in a word, fo difpofe the whole that it may be as little 
enlightened as poffible. . ~ , -n 

When a perfon is placed at the point G, he wi 
perceive the flower that is behind the partition, at the 
top of the pot at D, but on putting out his hand to 
pluck it, he will find that he attempts to grafp a Iha- 

d°If in the opening of the partition a large double 
convex lens of a fhort focus be placed, or, which is not 
quite fo well, a bottle of clear water, the image of the 
flower refleaed thereon will appear much more vivid, 
and diftina. 

Oi/nvation. The phenomena that may be produced by means 
of concave mirrors are highly curious and aftomfhing. 
By their aid, fpeares of various kinds may be exhi- 
bited. Suppofe, for example, a perfon with a drawn 
fwerd places himfelf before a large concave mirror, but 
farther from it than its focus ; he will then fee an in- 
verted image of himfelf in the air, between him and 
the mirror, of a lefs fize than himfelf. If he fteadily 
prefent the fword towards the centre of the mirror, 
an image of the fword will come out therefrom towar s 

the fword in his hand, point to point, as it were to 
fence with him ; and by his pnfhing the fword nearer, 
the image will appear to come nearer him, and aimolt 
to touch his breaft, having a ft. iking effea upon him. 
If the mirror be turned 45 degrees, or one eighth 
round, the reflefted image will go out perpendicular to 
the direction of the fword prefented, and apparently 
come to another perfon placed in the direaion of the 
motion of the image. If that perfon is unacquainted 
with the experiment, and does not fee the ongina 
fword, he will be much furprifed and alarmed.—1 his 
experiment may be another way diverfifie , y te ,nk 
any perfon, that at fuch an hour, and in fuch a place, 
he ffiould fee the apparition of an abfent or deceakd 
friend (of whofe portrait you are in poffeihonj. iu 
order to produce this phantom, mftead of the hole m 
the partition AB in the laft figure, there muft be a 
door which opens into an apartment to which there is 
a confiderable dtfcent. Under that door you are to 
place the portrait, which muft be inverted and itrongiy 
illuminated, that it may be lively reflefted by the mir- 
ror, which muft be large and well polifhed. i hen ha- 
ving introduced the incredulous fpeftator at anot wi 
door, and placed him in the proper point of view, you 
fuddenly throw open the door at AB, when, to his 
great aftoniffiment, he will immediately lee the appa- 
rition of his friend. . . 

It will be objected, perhaps, that this is not a per- 
feft apparition, becaufe it is only vifible at one point 
of view, and by one perfon. But it ffiould be remem- 
bered, that it was an eftabliffied maxim in the laft cen- 
turies, that a fpeftre might be vifible to one perfon and 
not to others. So Shakefpeare makes both Hamlet 
and Macbeth fee apparitions that were not vihbk to 
others, prefent at the fame time. It is not unlikely, 
moreover, that this maxim took its rife from certain ap- 
paritions of this kind that were raifed. by the monks, 
to ferve fome purpofes they called religious ; as t icy 
alone were in pofl’effion of what little learning there 
then was in the world. 

Opticians fometimes grind a glafs mirror concave in 
one direaion only, as it is faid longitudinally ; it is m 
fad a concave portion of a cylinder, the breadth of 
which may be confidered that of the mirror. A per- 
fon looking at his face in this mirror, in the direaion 
of its concavity, will fee it curioufly diftorted m a very 
lengthened appearance; and by turning the cylin- 
drical mirror a quarter round, his vifage will appear di- 
ftorted another way, by an apparent increafe in width 
only Another curious and lingular property attends 
this fort of mirrois : If in a very near fituation before 
it, you put your finger on the right-hand fide of 
your nofe, it will appear the fame in the mirror ; but 
if in a diftant firuation, fomewhat beyond the centre 
of concavity, you again look at your face in the mirror, 
your finger will appear to be removed to the other or 
left-hand’ fide of your note. This, though fomething 
extraordinary, will in its caute appear very evident from 
a fmall confideration of the properties of fphencal con- 
cave mirrors. 

CATOPTR OMANCYp 
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v.t.'jjtra* CATOPTROMANCT, K^roTTfi,a kind of 

n.ane)' divination among the ancients; fo called, becaufe con- 

Cattlvel- filing in the application of a mirror. The word is 
launi formed from *.«.Tox1pov, Jp£culum, “ mirror,” and ,««v- 

—  T^ai dm math, “ divination.” Paufanias fays, it was 
in ufe among the Achaians ; where thofe who were 
lick, and in danger of death, let down a mirror, or 
looking-glafs fattened by a thread, into a fountain be- 
fore the temple of Ceres; then, looking in the glafs, 
if they faw a ghaitly disfigured face, they took it as a 
fare fign of d"eath : on the contrary, if the flefh ap- 
peared frefh and healthy, it was a token of recovery. 
Sometimes glades were ufed without water, and the 
images of things future reprefented in them. See 
Gastromancy. 

CATROU (Francis), a famous Jefuit, born at Paris 
in 1659. He was engaged for 12 years in the 
Journal de ‘Trevoux, and applied himfelf at the fame 
time to other works, which diftingutfhed him among 
the learned. He wrote a general Hiflory of the 
Mogul empire, and a Roman hiftory, in which he was 
affiiled by Father Rouble a brother Jefuit. Catrou 
died in 1737 ; and this laft hiftory was continued by 
Rouille, w'ho died in 1740. 

CATTERTHUN, a remarkable Caledonian poll, 
a few miles north of the town of Brechin in the county 
of Angus in Scotland. Mr Pennant defcribes it as of 
uncommon ftrength. “ It is (fays he) of an oval 
form, made of a ftupenduous dike of loofe white ftones, 
whofe convexity, from the bafe within to that with- 
out, is 122 feet. On the outfide a hollow, made by 
tbe dirpofition of the ftones, furrouncls the whole. 
Round the bafe is a deep ditch, and below that about 
100 yards, are veftiges of another, that went round 
the hill. The area within the ftony mound is flat; 
the axis, or length of the oval, is 436 feet, the tranf- 
verfe diameter 200. Near the eaft fide is the foun- 
dation of a rectangular building; and on moft parts 
are the foundations of others fmall and circular : all 
which had once their fuperftruClures, the fhelter of the 
poflefibrs of the poll: : there is alfo a hollow, now al- 
moft filled with ftones, the well of the place.” There 
is another fortification, but of inferior ftrength, in the 
neighbourhood. It is called the Brown Catterthun, 
from the colour of the ramparts which are compofed 
only of earth. It is of a circular form, and confifts of 
yarious concentric dikes. On one fide of this rifes a 
fmall rill, which, running down the hill, has formed a 
deep gully. From the fide of the fortrefs is another 
rampart, which extends parallel to the rill, and then re- 
verts, forming an additional poll or retreat. The mean- 
ing of the word Catter-thun is Camp-town; and Mr 
Pennant thinks thefe might pro bably be the pofts occu- 
pied by the Caledonians before their engagement at the 
foot of the Grampian Mountains with the celebrated 
Agricola. See (Htflory of) Scotland. 

CATTI, a people of Germany, very widely fpread, 
on the eaft reaching to the river Sala, on the north to 
Weftphalia ; occupying, befides Heffe, the Wetterau, 
and part of the traA on the Rhine, and on the banks 
of the river Lohne. The Hercynian foreft began and 
ended in their country. 

CATTIVELLAUNI, anciently a people of Bri- 
tain, feated in the country which is now divided into 
the counties of Hertford, Bedford, and Bucks. The 
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name of this ancient Britifh people is written in feveral Cattle 
different ways by Greek and Roman authors, being Qaty,jU8 
fometimescalled Catti, Caffii, Catticuclani, Cattidudani, ‘ 
Catticludani, fife. That they were of Belgic origin 
cannot be doubted, and it is not improbable, that they 
derived their name of Catti from the Belgic word 
Katten, which fignifies illuftrious or noble, and that 
the addition of Vellauni, which means on the banks 
of rivers, might he given them after their arrival in 
Britain, as deferiptive of the fituation of their coun- 
try. However this may be, the Cattivellauni formed 
one of the moft brave and warlike of the ancient Bri- 
tifh nations when Ciefar invaded Britain, and long af- 
ter. Caffibelanus, their prince, was made commander 
in chief of the confederated Britons, not only on ac- 
count of his own perfonal qualities, but alfo becaufe he 
was at the head of one of their braveft and moll power- 
ful tribes. In the inverval between the departure of 
Caefar and the next invafion under Claudius, the Cat- 
tivellauni had reduced feveral of the neighbouring Hates 
under their obedience ; and they again took the lead 
in the oppofition to the Romans at their fecond inva- 
fion, under their brave but unfortunate prince Caracr 
tacus. The country of the Cattivellauni was much 
frequented and improved by the Romans, after it came 
undertheirobedience. Vernlarnium, their capital,which 
Hood near where St Alban’s now Hands, became a place 
of great confideration, was honoured with the name 
and pivileges of a municipium or free city, and had 
magiftrates after the model of the city of Rome. This 
place was taken and almoft deftroyed by the infurgents 
under Boadicia ; but it was afterwards rebuilt, reftored 
to its former fplendor, and furrounded with a ftrong 
wall, fome veftiges of which are Hill remaining. Du- 
rocobrivae and Magiavintum, in the fecond iter of An- 
toninus, were probably Dunftable and Fenny-Stratford, 
at which places there appear to have been Roman 
ftations. The Salente of Ptolemy, a town in the coun- 
try of the Cattivellauni, was perhaps fituated at Saludy, 
in Btdfordfhire, where feveral Roman antiquities have 
been found. There were, befides thefe, feverp.l other 
Roman forts, ftations, and towns in this country, which 
it would be tedious to enumerate. The territories of 
the Cattivellauni made a part of the Roman province 
called Britannia Prima. 

CATTLE, a colledtive word, which fignifies the 
fourfooted animals, which lerve either for tilling the 
ground, or for food to men. They are diftinguifhed 
into large, or black cattle ; and into fmall cattle : of 
the former are horfes, bulls, oxen, cows, and even 
calves and heifers ; among!! the latter are rams, ewes, 
fheep, lambs, goats, kids, l5c. Cattle are the chief 
ftock of a farm : they who deal in cattle are ftyled 
graziers. 

CATULLUS (Cains Valerius), a Latin poet, born 
at Vorona, in the year of Rome 666. The harmony 
of his numbers acquired him the efteem and friend- 
fhip of Cicero, and other great men of his time. Ma- 
ny of his poems, however, abound with grofs obfeeni- 
ties. He wrote fatirical verfes againft Caefar, under 
the name of Marmoro. Pie fpent his whole life in a 
(late of poverty ; and died in the flower of his age, and 
the height of his reputation. Jofeph Scaliger, Paf- 
ferat, Muret, and Ifaac Vofiius, have written learned 
notes on this poet. 
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CATZ (James), a great civilian, politician, and 

Dutch poet, was born at Browerfliaven, in Zealand, 
in the year 1577* After having made feveral voy- 
ages, he fixed at Middleburg; and. acquired by his 
pleadings fuch reputation, that the city of Doit chofe 
him for its penfionary ; as did aho, iome time after, 
that of Middleburg. In 1634, he was nominated pen- 
fionary of Holland and Weft Friefland ; and in 1648, 
he was elected keeper of the feal of the fame ftate, and 
lladtholder of the fiefs: but fome time after, he re- 
figned thefe employments, to enjoy the repofe which 
his advanced age demanded. As the poll of grand 
penfionary had been fatal to almoft all thofe who had 
enjoyed it, from the beginning of the republic till that 
time, Catz delivered up his charge on his knees, be- 
fore the whole affembly of the Hates, weeping for 
joy, and thanking God for having preferred him from 
the inconveniences that feemed attached to the duties 
of that office. But though he was refolved to fpend 
the reft of his days in repofe, the love of his country 
engaged him to comply with the defires of the ftate, 
who importuned him to go on an embaffy to England, 
in the delicate conjunfture in which the republic found 
itfelf during the protectorate of Cromwell. At his 
return, he retired to his fine country feat at Sorgvhet, 
where he lived in tranquillity till the year 1660, in 
which he died. He wrote a great number of poems 
Jn Dutch ; moft of which are on moral fubjedts, and 
fo efteemed, that they have been often printed in all 
the different fizes ; and next to the Bible, there is no 
work fo highly valued by the Dutch. 

CATZENELEIBOGEN, a town of Germany, in 
the lower part of the upper circle of the Rhine, with 
a ftrong caftle. It is capital of a county of the fame 

E. Long. 7. 38. N. Eat. 50. 20. name. — 0- , ^ ^ . 
CAVA, in anatomy, the name of a vein, the lar 

geft in the body, terminating in the right ventricle of 
the heart. "See Anatomy, p. 751. col. 2. 

Cava, a confiderable and populous town of Italy, 
in the kingdom of Naples, and in the Hither Princi- 
pato, with a bifhop’s fee. It is fituated at the foot 
of Mount Metelian, in E. Long. 15. 5. N. Lat. 40. 
40. . 

CAVAILLAN, a town of France in Cental Ve- 
naiffin, with a bifhop’s fee. It is fituated on the river 
Durance, in a fertile and pleafant country. E. Long. 
4. 17. N. Lat. 43. 52. 

CAVALCADE, a formal pompous march orpro- 
oeffion of horfemen, equipages, &c. by way of parade, 
or ceremony, as a grace to a triumph, public entry, 
or the like. 

CAY ALC ADO UR, or Cavalcadeur, ancient- 
ly denoted a riding-msfter; but at prefent is dinned 
in that fenfe, and only employed to denote a fort of 
equerries or officers who have the diredtion of princes 
{tables. The French fay, ta/yer cavalcadeur of the 
king, the duke of Orleans, &c. Menage writes it ca- 
fvalcadour, and derives it from the Spanifti cavaigador^ 
a horfeman. 

CAVALCANTE (Guido), a nobleman of Florence 
in the 13th century, v,ho having followed the party 
of the Guelfes, experienced the changeablenefs of for- 
tune. He fiiowed great ftrength oi mind in his mis- 
fortunes, and never negledted to improve his talents. 
He wrote a treatife in Italian concerning ftyle, and 
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fome verfes which are efteemed. His poem on the Cavitier 
love of this world, has been commented on by feve- 
ral learned men. — 

CAVALIER, a borfeman, or perfon mounted on 
horfeback ; efpecially if he be armed withal, and have 
a military appearance. 

Anciently, the word was reftrained to a knight* 
or miles. The French ftill ufe Chevalier in the fame 
fenfe. y 

Cavalier, confidered as a fadtion. See Britain, 
n° 109. 

Cavalier, in fortification, an elevation o. earth ot 
different flrapes, fituated ordinarily in the gorge of a 
baftion, bordered with a parapet, and cut into more 
or lefs embrafures, according to the capacity of the 
cavalier. Cavaliers are a double defence for the faces 
of the oppofite baftion : they defend the ditch, break 
the befiegers galleries, command the traverfes in dry 
moats, fcour the faliant angle of the counterfcarp, 
wdrere the befiegers have their counter-batteries, and 
enfilade the enemies trenches, or oblige them to mul- 
tiply their parallels: they are likewife very fervice- 
able in defending the breach and the retrenchments 
of the befieged, and can very much incommode the en- 
trenchments which the enemy maKe, being lodged in 
the baftion. 

Cavalier, in the manege, one that underftands 
horfes, and is pradtifed in the art of riding them. 

CAVALIERI (Bonaventure), an eminent mathe- 
matician in the 17th century, a native of Milan, and 
a friar of the order of the "jefuati St Jerome, was 
profeffor of mathematics at Bologna, where he pub- 
lifhed feveral mathematical books, particularly the 
Method of Indtvifibks. He was a fcholar of Galileo. 
His DireSorium generale Uranometricurn contains great 
variety of moft ufeful pradfices in trigonometry and 
aftronomy. His trigonometrical tables in that work 
are excellent. 

CAVALRY, a body of foldiers that charge on 
horfeback. The word comes from the French, ca- 
valerie, and that from the corrupt Latin, cab alius, a 
horfe. 

The Roman cavalry confifted wholly of thofe cal- 
led equites, or knights, who were a diftindt order in 
the diftribution of citizens.—The Grecian cavalry were 
divided into cataphraftx and non cataphraBa, i. e. into 
heavy and light armed.—Of all the Greeks, the Ihei- 
falians excelled moft in cavalry. I he Lacedemonians, 
inhabiting a mountainous country, were but meanly 
furni{hed°with cavalry, till, carrying their arms into 
other countries, they found great occafion for horfes 
to fupport and cover their foot. Fhe Athenian ca- 
valry, for a confiderable time, confifted only of 96 
horfemen : after expelling the Perfians out of Greece, 
they increafed the number to 300 ; and afterwards to^ 
1200, which was the higheft pitch of the Athenian 
cavalry. The Turkifh cavalry confifts partly of Spa- 
his, and partly of h»rfemen raifed and maintained by 
the Zaims and Timariots. 

The chief ufe of the cavalry is to make frequent 
excuriions to difturb fhe enemy, intercept his con- 
voys, and deftroy the country : in battle to fupport 
and cover the foot, and to break through and difor- 
der the enemy ; alfo to fecure the retreat of the foct • 
Formerly, the manner of the fighting of the cavafi y 
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Cavan was, after firing their piftols or carabines, to wheel off, 

to give opportunity for loading again. Guftavus A- 
CttuJex. (jolp^us Js faJtJ have firft taught the cavalry to charge 

through, to march ftraight up to the enemy, with the 
fword drawn in the bridlehand, and each man having 
fired his piece, at the proper dillance, to betake him- 
felf to his fword, and charge the enemy as was found 
moft advantageous. 

CAVAN, a town of Ireland, and capital of a coun- 
ty of the fame name, in the province of Ulfter, fitua- 
ted in W. Long. 7. 32. N. Lat. 5. 04. 

Cavan, a county of Ireland, 47 miles in length, 
and 23 in breadth; is bounded on the eafl by Monag- 
han, and on the fouth by Longford, Weft-Meath, 
and Eall-Meath. It has but two towns of any note, 
viz. Cavan and Kilmore. It fends five members to 
parliament; two for the county, two for Cavan, and 
one for Kilmore. It contains upwards of 8coo houfes, 
37parifhes, feven baronies, and two boroughs. 

CAUCA SUS, the name of a very high mountain of 
Afia, being one of that great ridge which runs between 
the Black and Cafpian feas. Sir John Charindin de- 
fcribes this as the higheft mountain, and the moll dif- 
ficult to pafs, of any he had feen. It has frightful 
precipices, and in many places the roads are cut out 
of the folid rock. At the time he paffed it, the moun- 
tain was entirely covered with fnow; fo that, in many 
places, his guides behoved to clear the way with flio- 
vels. The mountain is 36 leagues over, and the fum- 
mit of it eight leagues in breadth. The top is perpe- 
tually covered with fnow ; and our traveller relates, 
that the two laft days he feemed to be in the clouds, 
and was not able to fee 20 paces before him. Excep- 
ting the very top, however, all the parts of Mount 
Caucr.fus are extremely fruitful; abounding in honey, 
corn, fruits, hogs, and large cattle. The vines twine 
about the trees, and rife fo high, that the inhabitants 
cannot gather the fruit from the uppermoft branches. 
There are many firearm of excellent water, and a 
vaft number of villages. The inhabitants are for the 
moft part Chriftians of the Georgian Church. They 
have fine completions, and the women are very 
beautiful.—In the winter they wear -fnow-ftiows in 
the form of rackets, which prevent their finking in 
the fnow, and enable them to run upon it with great 
fwiftnefs. 

CAUDEBEC,a rich, populous, and trading town in 
Normandy, and capital of the territory of Caux. It 
is feated at the foot of a mountain near the river 
Seine, in E. Long. o. 46. N. Lat. 40. 30. 

CAUDEX, by Malphigi and other botanifts, is u- 
fed to fignify the ftein or trunk of a tree: by Linnae- 
us, the ftock or body of the root, part of which a- 
fcends, part defcends. The afcending part raifes it- 
felf gradually above ground, ferving frequently for, a 
trunk, and correfponds in fome meafure to the cauclex 
of former writers: the dcfcending part ftrikes gradu- 
ally downward into the ground, and puts forth ra- 
dicles or fmall fibres, which are the principal and ef- 
fential part of every root. The defcending caudex 
therefore correfponds to the radix of other botanifts. 
Agreeably to this idea, Linnaeus confiders trees and 
fhrubs as roots above ground; an opinion which is 
confirmed by a well-known faft, that trees, when in- 
verted, put forth leaves from the. dtfcending caudex. 
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and radicles or roots from the afcending. For the va- Oaudium, 
rieties in the defcending caudex, fee the article Ra- t-'ave- 
dix. ^ 

CAUDIUM (anc. geog.), a town of Samnium, on 
the Via Appia, between Calatia and Beneventum: 
Cnudinus, the epithet. The Caudinae Ftircae, or Fur- 
culae, were memorable by the difgrace of the Ro- 
mans ; being fpears difpofed in the form of a gallows 
under which prifoners of war were made to pafs, and 
gave name to a defile or narrow pafs near Caudiumy 
Livy; where the Sammies obliged the Roman army 
and the two confuls to lay down their arms and pafs 
under the gallows, or yoke, as a token of fubjec- 
tion. 

CAVE, any large fubterraneous hollow. Thefe 
were undoubtedly the primitive habitations, before, 
men began to build edifices above ground. The pri- 
mitive method of burial was alfo to repofite the bodies- 
in caves, which feems to have been the origin of cata- 
combs. They long continued the proper habitations 
of ftiepherds. Among the Romans, caves (antra 
ufed to be confecrated to nymphs, who were wor- 
fhipped in caves, as other gods were in temples. The 
Perfians alfo w7orfhipped their god Mithras in a na- 
tural cave confecrated for the purpofe by Zoroafter. 
The cave of the nymph Egeria is ftill fhown at 
Rome. Kircher, after Gaffarellus, enumerates divers 
fpecies of caves ; as divine, natural, &c.—Of natu- 
ral caves fome are poffefled of a medicinal virtue, as 
the Grotto de Serpente ; others are poifonous or me- 
phitical ; fome are replete with metalline exhalations, 
and others with waters. Divine caves were thofe 
faid to affect the human mind and paflions in various 
wrays, and ever to infpire with a knowledge of future 
events. Such were the facred caverns at Delphiwhich 
infpired the Pythia; the Sibyl’s cave at Cumae, ftill 
ftiown near the lake Avernus; the cave of Tropho- 
nius, See. 

Cave (Dr William), a learned Englilh divine born 
in 1637, educated in St John’s college Cambridge; 
and fucceffively minifter of Hafely in Oxfordfhire, All- 
hallows the Great in London, and of Iflington. He be- 
came chaplain to Charles II. and in 1684 wras inftalled 
a canon of Windfor. He compiled the Fives of the 
Primitive Fathers in the three frfi centuries of the churchy 
which is efteemed a very ufeful work; and Hijioria Li- 
teraria, &c. in which he gives an exa£t account of all 
who had written for or againft Chriftianity, from the 
time of Chrift to the 14th century : which works pro- 
duced a w'arm controverfy between Dr Cave and M. Le 
Clerc, who was then writing his Bibliotheque Univer- 

felle in Holland, and who charged the doltor with par- 
tiality. Dr Cave died in 1713. 

CAVE (Edward), printer, celebrated as the pro- 
jefior of the Gentleman’s Magazine^—the firft publi- 
cation of the fpecies, and fince 

The fruitful mother of a thoufand more, 
was born in 1691. Hisfather bhirig difappointed of fomc 
fmall family-expe<ftations,wasreduced to follow the trade 
of a fhoemaker at Rugby in Warwickfhire. The free 
fchool of this place, in which his fon had, by the rules 
of its foundation, a right to be inftrucled, was then in 
high reputation, under the Rev. Mr Holyock, to whofe 
care moft of the neighbouring families, even of the 
higheft rank, entrufted their foos. He kad. judgment 
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Cave, to difcovcr, ami for fome time generofity to encourage, 
—v the genius of young Cave ; and was fo well pleafed 

with his ouick progrefs in the fchool, that he declared 
his refolution to breed him for the univerhty, and re- 
commend him as a fervitor to fome of his fcholars ol 
high rank. But profperity which, depends upon the 
caprice of others-, is of Ihort duration. . Caye s mpe- 
riority in literature exalted him to an invidious fami- 
liarity with boys who were far above him in rank and 
expectations ; and, as in unequal affociations it always 
happens, whatever unlucky prank was played was im- 
puted to Cave. When any mifchief, great or fmall, 
was done, though perhaps others boafted of the urata- 
gem when it was fuccefsful, yet upon deteftion or mil- 
carriage, the fault was fure to fall upon poor Cave. 
The harfli treatment he experienced from this fource, 
and which he bore for a while, made him at laft leave 
the fchool, and the hope of a literary. education, to 
feek fome other means of gaining a livelihood. 

He was firft placed with a colle&or of the exciie: 
but the infolence of his miftrefs, who employed him in 
fervile drudgery, quickly difgufted him, and he went 
up to London in quell of more fuitable employment. 
He was recommended to a timber-merchant at the 
Bankfide : and while he was there on liking, is faid to 
have given hopes of great mercantile abilities: but 
this place he foon left, and was bound apprentice to 
Mr Collins, a printer of fome reputation, and deputy 
alderman. This was a trade for which men were for- 
merly qualified by a literary education, and which was 
pleafxng to Cave, becaufe it furnilhed fome employ- 
ment for hi, fcholaltic attainments. Here, therefore, 
he refolved to fettle, though his mailer and mifirefs 
lived in perpetual difcord, and their houfe was there- 
fore no comfortable habitation, brom the inconve- 
niences of thefe domellic tumults he was foon releafed, 
having in only two years attained fo much flail in his 
art, and gained fo much the confidence of his mallei, 
that he was fent without any. fuperintendant to con- 
dudl a printing-houle at Norwich, and pubhlh a weekly 
paper. In this undertaking he met with fome oppo- 
fition, which produced a public controverfy, and pro- 
cured young Cave the reputation of a writer. 

His mailer died before his apprenticelhip w'as ex- 
pired, and he was not able to bear the perverfenefs of 
his miftrefs. He therefore quitted her houfc upon a 
ftipulated allowance, and married a young widow with 
whom he lived at Bow. When his apprenticelhip was 
ever, he worked as a journeyman at the printing-houfe 
•of Mr Barber, a man much diftinguilhed and employ- 
ed by the Tories, w'hofe principles had at that time fo 
•much prevalence with Cave, that he was for fome 
years a writer in Mill’s journal. He afterwards ob- 
tained by bis wife’s intereft a fmall place in the poll- 
office ; but Hill continued, at his intervals of attend- 
ance, to exercife his trade or to employ himfelf with 
fome typographical bufmeis. He corrected the Gra- 
dvs ad Parnajfum : and was liberally rewarded by the 
company of ftationers. He wrote an Account of the 
Criminals, which had for fome time a confiderable fale; 
and publilhed many little pamphlets that accident 
brought into his hands, of which it would be very dif- 
ficult to recover the memory- By the correfpondence 
which his place in the poll-office facilitated, he pro- 
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cured a country news-paper, and fold their intelligence cave 
to a journalift in London for a guinea a week. He 
was afterwards raifed to the office of clerk of the Caveatiug. 
franks, in w hich he a&ed with great fpirit and firm-, v ' 
nefs; and often Hopped franks, which were given by 
members of parliament to their friends, becaufe he 
thought fuch extenfion of a peculiar right illegal. This 
raifed many complaints ; and the influence that w^as 
exerted againil him procured his ejectment iron Oifice. 
He had now, however, collected a fum fuificient for the 
purchafe of a fmall printing-office, and began the Gen- 
tleman’s Magazine; an undertaking to which he owed 
the affluence in wfiich he palled the laft 20 yeais of his 
life, and the large fortune which he left behind him. 
When he formed the projedl, he was far from expecting 
the fuccefs which he found ; and others had lo httie 
profpe6t of its confequence, that though he had for fe- 
veral years talked of his plan among printers and 
bookfellers, none of them thought it worth the trial. 
That they were not (fays Dr Johnfon) rellrained by 
their virtue from the execution of another man’s defign, 
was fufficiently apparent as foon as that, defign began 
to be gainful ; for 111 a few years a multitude ol maga- 
zines arofe, and perilhed: only the London Magazine, 
fupported by a powerful affociation of bookfellers, and 
circulated with all the art and all the cunning of trade, 
exempted itfelf from the general fate of Cave’s inva- 
ders, and obtained though not an equal yet a coniider- 
able fale. 

Cave now began to afpire to popularity ; and be- 
ing a greater lover of poetry than any otuer ait, he 
fometimes offered fubje&s for poems, and propofed 
prizes for the bell performers. The firft prize w^as 
col. for which, being but newdy acquainted with 
wealth, and thinking the influence of 50I. extremely 
great, he expe&ed the firft authors of the kingdom to 
appear as competitors; and offered tne allotment of 
the prize to the univerfities. But when the time came, 
no name was feen among the writers that had been ever 
feen before ; the univerfities and feveral private men 
rejected the province of afligning the prize. The de- 
termination wras then left to Dr Cromwell Mortimer 
and Dr Birch; and by the latter the award was made, 
which may be feen in Gent. Mag. Vol. VI. p. 59. 

Mr Cave continued to improve his Magazine, and 
had the fatisfadion of feeing its fuccefs proportionate 
to his diligence, till in 1751 his wife died of an afthma. 
He feemed not at firft much affedled by her death, but 
in a few days loft his fleep and his appetite, which 
he never recovered. After having lingered about 
twro years, wuth many viciffitudes of amendment and 
relapfe, he fell by drinking acid liquors into a diar* 
rhoea, and afterwards into a kind of lethargic infenfi- 
bility ; and died Jan. 10. 1754, having juft concluded 
the 23d annual collection. 

CAVEARE. See Caviare. 
CAVEAT, in law, a kind of procefs in the fpiri- 

tual courts, to Hop the proving of a will, the grant- 
ing tithes of adminiftration, &c. to the prejudice of 
another. It is alfo ufed to Hop the inftitution of a 
clerk to a benefice. 

CAVEATING, in fencing, is the fhifting the 
fwrord from one fide of that of your adverfary to the 
other. 
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CAVEDO, in commerce, a Portuguefe long mea- 

lurc, equal to 2 7 Englilh inches. 
CAVENDISH (Thomas), of Suffolk, the fecond 

Englilhman that failed round the globe, was defcended 
from a noble family in Devonlhire. Having diffipated 
his fortune, he refolved to repair it at the expence of 
the Spaniards. Tie failed from Plymouth with two 
fmall fliips in July 1586; palfed through the flraits of 
Magellan ; took many rich prizes along the coafts of 
Chili and Peru ; and near California poffeffed himfelf 
of the St Ann, an Acapulco fliip, with a cargo of im- 
menfe value. He completed the circumnavigation of 
the globe, by returning home round the Cape of Good 
Hope, and reached Plymouth again in September 
1588. On his arrival, it is faid, that his foldiers and 
failors were clothed in filk, his fails were damalk, and 
his topmall was covered with cloth of gold. His ac- 
quired riches did not laft long: he reduced himfelf, in 
1591, to the expedient of another voyage ; which was 
far from being fo fuccefsful as the former ; he went 
no farther than the ftraits of Magellan, where the 
weather obliging him to return, he died of grief on the 
coaft of Brazil. 

Cavendish (Sir William), defcended of an ancient 
and honourable family, was born about the year 1505, 
the fecond fon of Thomas Cavendifh, of Cavendifh in 
Suffolk, clerk of the pipe in the reign of Henry VIII. 
Plaving had a liberal education, he was taken into the 
family of the great cardinal Woolfey, whom he ferved 
in the capacity of gentleman-ufher of the chamber, 
when that fuperb prelate maintained the dignity of a 
prince. In 1527, he attended his mailer on hisfplen- 
did embaffy to France, returned with him to England, 
and was one of the few who continued faithful to him 
in his difgrace. Mr Cavendifh was with him when 
he died, and delayed going to court till he had per- 
formed the laft duty of a faithful fervant by feeing* his 
body decently interred. The king was fo far from 
difapproving of his condutt, that he immediately took 
him into his houfehold, made him treafurer of his 
chamber, a privy-counfellor, and afterwards conferred 
on him the order of knighthood. He was alfo ap- 
pointed one of the commiflioners for taking the fur- 
render of religious houfes. In 1540 he was nominated 
one of the auditors of the court of augmentations, and 
foon after obtained a grant of feveral confiderable 
lordfhips in Hertfordfhire. In the reign of Edward VI. 
his eftates were much increafed by royal grants in feven 
different counties; and he appears to have continued 
in high favour at court during the reign of queen 
Mary. He died in the year 1557. Pie was the foun- 
der of Chatfworth, and anceftor of the dukes of De- 
vonfhire. He wrote “ The life and death of cardinal 
Woolfey:” printed at London 1667; reprinted in 
1706, under the title of “ Memoirs of the great fa- 
vourite cardinal Woolfey.” 

Cavendish (William), duke of Newcaftle, grand- 
fon of Sir William Cavendifh, was born in 1592. In 
1610, he was made knight of the bath; in 1620, 
railed to the dignity of a peer, by the title of baron 
Ogle, and vifcount Mansfield ; and in the third year 
of king Charles I. created earl of Newcaftle upon 
Ty ne, and baron Cavendifh of Bolefover. He was 
after this made governor to the prince of Wales, af- 
terwards Charles II. When the firft troubles broke 

out in Scotland, and the king’s trcafury was but indif- Cavendilh. 
ferently provided, he contributed ten thoufand pounds ; > J 

and alfo raifed a troop of horfe, confifting of about 
two hundred knights and gentlemen, who ferved at 
their owrn charge, were commanded by the earl, and 
honoured with the title of /A prince’s troop. He had 
after this the command of the northern counties ; and 
was conftituted general and commander in chief of all 
the forces that might be raifed north of Trent, and of 
feveral counties fouth of that river. He afterwards' 
raifed an army of eight thoufand horfe, foot, and dra- 
goons ; with which he took fome towns, and gained' 
feveral important victories. On this he was advanced* 
to the dignity of marquis of Newcaftle : but his ma- 
jefty’s affairs being totally ruined by the rafhnefs of 
prince Rupert, he, with a few of the principal officers 
of the army, went abroad, and ftaid for fome time at 
Paris ; where, notwithftanding the vaft eftate he had‘ 
when the civil war broke out, bis circumftances were 
now fo bad, that himfelf and wife were reduced to the 
neceffity of pawning their clothes for a dinner. He 
afterwards removed to Antwerp, that he might be 
nearer his own country" ; and there, though under 
great difficulties, refided for feveral years: but, not- 
wkhftanding his diftreffes, he was treated, during an 
exile of eighteen years, with extraordinary marks of. 
diftindlion. On his return to England at the. reftora* 
tion, he was advanced to the dignity of earl of Ogle 
and duke of Newcaftle. He fpenthis time in a coun-» 
try retirement, and was the patron of men of merit.. 
His grace died in 1679, aged 84. He wrote a trea- 
tife on horfemanfhip, which.is efteemed; and fome co- 
medies, which, are not,, 

Mr Granger obferves, that he was mafter of many 
accomplifhments, and was much better qualified for a 
court than a camp : that he underftood horfemanfhip,. 
mufic, and poetry ; but was a better horfeman than 
mufician, and a better mufician than poet. 

Cavendish (Margaret), duchefs of Newcaftle, fa- 
mous for her voluminous productions, was born about 
the latter end of the reign of James I, and was the 
youngeft filter of Lord Lucas of Colchelter. She 
married the duke of Newcaftle abroad in 1645 ; and 
on their return after the reiteration, fpent the remain- 
der of her life in writing plays, poems, with the life 
of her hufband, to the amount of about a dozen of 
folios. “ What gives the belt idea of her unbounded 
paffion for fcribbling (fays Mr Walpole), was her felv 
dom reviling the copies of her works, left, as Ihe faid* 
it Ihould difturb her following conceptions.” Sho 
died in 1673. 

Cavendish (William), the firft duke of Devonfhire; 
and one of the moll diftinguifhed patriots in the Bri- - 
tilh annals, was born in 1640. In 1677, being then., 
member for Derby, he vigoroufly oppofed the venal 
meafures of the court ; and, the. following year, was 
one of the compnittee appointed to draw up articles of 
impeachment againft the lord treafurer Dauby, kn 
1679, being re-elefted to ferve for Derby in a new 
parliament, Charles II. thought fit to make him a 
privy counfellor; but he foon withdrew from the board; 
with his friend lord Ruffcl, when he found that popiffi 
intereft prevailed. He carried up the articles of imv 
peachment to the houfe of lords, agamft lord chief 
juftice Seroggs, for his arbitrary and illegal proceed- 
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’avmdlfli inrs in the court of king’s bench ; and when the king 
II declared his refolution not to fign the hll for exdud- 

Caviare. ^ the 0f York (afterwards James II.), he mo- 
?ed the houfe of commons, that a bill might be brought 
hi for the affociation of all his majefty’s protettant fub- 
ie£ls. He alfo openly named the king’s evil counfel- 
lors, and voted for an addrefs to remove them from 
his prefence and councils for ever. He nobly appear- 
ed at lord Rufiel’s trial, in defence of that great man, 
at a time when it was fcarce more criminal to be an 
accomplice than a witnefs for him. The lame forti- 
tude, aftivity, and love of his country, animated this 
illullrious patriot to oppofe the arbitrary proceedings 
®f James II.; and when he faw there was no other 
method of laving the nation from impending flavery, 
he was the foremoft in the affociation for inviting over 
the prince of Orange, and the firlt nobleman who ap- 
peared in arms to receive him at his landing. He 
was created Duke of Devonfhire in 1694, by William 
and Mary. His laft public fervice was in the union 
with Scotland, for concluding of which he was appoint- 
ed a commiffioner by queen Anne. He died in I7°7> 
and ordered the following mfcnption to be put on his 
monument. 

JV’Hit'lmus Dux Devon, 
Bonorum Principum JFidehs Subtlitus, 

Inhntcus et Invifus Tyrannis. 
William Duke of Devonihire, 

Of good Princes the faithful Subject, 
The Enemy and Averfion of Tyrants, 

Befides being thus eftimable for public virtues, his 
grace was diitinguilhed by his literary accomplifliments. 
He had a poetical genius, which Ihowed itfelf particu- 
larly in two pieces, written with equal fpirit, dignity, 
and delicacy : thefe are, an ode on the death of queen 
Ma^ ; and an allufion to the archbilhop of Cambray’s 
fupplement to Homer. He had great knowledge in 
the languages, was a true judge in hiffory, and a ciitic 
in poetryhe had a tine hand in mulic, an elegant 
tafte in painting,, and in architecture had a Ikill equal 
to any perfon of the age in which he lived. His pie- 
deceffor, Sir John Cavendilh, was the perfon who kill- 
ed the famous Watt Tyler in I 

CAVETTO, in architecture,, a hollow member, or 
round concave moulding, containing a quadiant of a 
circle, and having a quite contrary effeCt to that of a 
quarter round.: it is ufed.asan ornament in cornices. 

CAVEZON, in the manege, a forUof nofe-band* 
either of iron, leather, or wood, fometimes flat, and 
at other times hollow or twilled, clapt upon the nofe 
of a horfe to. wring it, and fo forward the fuppling 
and breaking of the horfe. 

CAVIARE, a kind of fcod lately introduced into 
. SeeA. Britain. It is made of the hard roes of Iturgeon*, 

-mfenfir. formed into, fmall cakes, about an-inch thick and three 
or four inches broad. I he method of making it is, 
by taking out of the fpawn all the nerves or Itrings, 
then waihing it in white-wine or vinegar, and fpread- 
ing it on a table. It is tlien falted and preffed in a 
fine bag ; after which it is cafed up in a veifel with a 
hole at the bottom, that if any mohture is left it may 
jam out. This kind of food is in great requelt among 
the Mofcovites, on account of their three lents, which 
they.keep with a fuperftitious exaCtnefs ; wherefore 

,/the Italians fettled at Mofcow drive a very great trade 
in.this.commodity throughout that empire, there being 
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a prodigious quantity of ffurgeon taken at the mouth Cavulcs 
of the Wolga and other rivers which fall into the Cal- Ca J{-ine, 
plan fea. A pretty large quantity of the commodity , 
is alfo confirmed in Italy and France. They get the 
caviare from Archangel, but commonly buy it at fe- 
cund hand of the.Engliih and Dutch.—According to 
Savary, the bell caviare brought from Mufcovy is pre- 
pared from the belluga, a filh eight or ten feet long, 
caught in the Cafpian fea, which is much preferable 
to that made of the fpawn of Iturgeon. A kind of 
caviare, or rather faufage, is alfo made from the {pawn 
of fome other fillies ; particularly a fort of mullet, 
caught in the Mediterranean. See Mugil and Bo- 
TARGO. 

fafed Caviare. See Axavacatl.- 
CAVIDOS. See Cabidos. 
CAVIL, ( cavdlatio), is defined by fome a fallacious 

kind of reafon, carrying fome refemblance of truth, 
which a perfon, knowing its falfehood, advances in dif- 
pute for the fake of victory. The art of framing fo- 
phifms or fallacies is called.by Boethius cavillatoria. 

CAUK, or Cawk. See Terra Ponderosa, and 
C H E M S T R. Y ,, Index* 

CAUKING, or Caulking, of a Jldp, is driving a 
quantity of oakum, or old ropes untwifted and drawn 
afunder, into the feams of the planks, or into the in- 
tervals where the planks are joined together in the 
{hip’s decks or fides, in order to prevent the entrance 
of water. After the oakum is driven very hard into 
thefe feams, it is covered with hot melted pitch or 
jrofm, to keep the water from rotting it. 

Among the ancients, the firlt who made ufe of pitch 
in caulking, were the inhabitants of Phoeacia, after- 
wards called Corfica. Wax and rofin appear to have 
been commonly ufed previous to that period ; and the 
Poles at this time ufe a fort of unbtuous clay for the 
fame purpofe,. on their navigable rivers. 

Caulking-Ivons, are iron chiffels for that purpofe. 
Some of thefe irons are broad, fome round, and others 
grooved. After the feams are Hopped with oakum, 
it is done over with a mixture of tallow, pitch, and tar, 
as low as the fliip draws water. 

CAUL, in anatomy, a membrane in the abdomen, 
covering the greateft part of the guts ; called, from its 
ftrudture, Reticulum, but moll frequently Omentum. See 
Anatomy, n<3 99. 

Caul is likewife a little membrane, found on fome 
children, encompalling the head when born. 

Drelincourt takes the caul to be only a fragment of 
the membranes of the foetus ; which ordinarily bieak 
at the birth of the child- Lampriduis tells us, that 
the midwives fold this caul at a good price to the ad- 
vocates and pleaders of his time ; it being an opinion, 
that while they had this about .them, they fliould carry 
with them a force of perfuafion which no judge could 
withttand; the canons forbid the ufe oi it ; becaufe 
fome witches and forcerers, it feems, had abufed it. 

CAULIFLOWERS, in gardening, a much efteem- 
ed fpecies of cabbage. See Brassica. 

CAURIS, in natural hiftory, a name given by fome 
to the genus of Ihells called, by the generality of wri- 
ters, porcellana, and concha venerea.. It is from a falie 
pronunciation of this word cauris that we call tlicie 
{hells %o-wries. • See PoRCEiAiN-Shell. 

CAURSINES, (Courfuh), were Italians that came 
into England about the year 1235, terming themfelves 

2. thff- 



C A U L 270 ] G A U 

Caufe. 

Can fa the Pope'- merchants, but driving no other trade than 
lettino- ont money ; and having great banks in Eng- 
land, ^hey differed little from Jews, fave (as hiflory 
fays) they were rather more mercilefs to their debtors. 
Some will have them called Courfines, quad Caufa Ur- 
fw.\, bearifh and cruel in their caufes; others^ Caorfmi 
or Corfint, as coming from the ifle of Corllca ; but 
Cowel fays, they have their name from Caorfium, Caorfi, 
a town in Lombardy, where they firffc prattiied their 
arts of ufury and extortion ; from whence, fpreading 
themfelves, they carried their infamous trade through 
mod parts of Europe, and were a common plague to 
everf nation where they came. The then bifhop of 
London excommunicated them ; and king Henry III. 

'-banifhed them from this kingdom in the year 1340. 
But, being the pope’s folicitors and money-changers, 
they were permitted to return in the year 1250 ; tho’ 
in a very fhort time they were again driven out of the 
kingdom on .account of their intolerable exabdions. 

CAUSA MATRraotfii fraclocuti, in common 
law', a writ that lies where a woman gives land to a man 
iri fee to the intent he fhall marry her, and he refufes 
to do it in areafonable time, being thereunto required 
:hy the woman.; and in fuch cafe, for not performing 
the condition, the entry of the woman into the lands, 
again has been adjudged lawful. 

The hufband and wife may fue this writ againft a- 
nother who ought to have married her. 

CAUSALITY, among metaphyiicians, the adtion 
or power of a caufe in producing its effeft. 

CAUSALTY, among miners, denotes the lighter, 
Sulphureous, earthy parts of ores, carried off in the o- 
peration of wafliing. This, in the mines, they throw 
in heaps upon banks, which rn fix or feven years they 
find it worth their while to work over again. 

CAUSE, that from whence any thing proceeds, or 
by virtue of which any thing is done : it Hands oppo- 
fed to effeft. We get the ideas of caufe and effedl 
from our obfervation of the vicilfitude of tilings, while 
we perceive fome qualities or fubitances begin to exift, 
and that they receive their exiilence from the due ap- 
plication and operation of other beings. That which 
produces, is the caufe ; and that which is produced, 
the effeft : thus, fluidity in wax is the effeft of a cer- 
tain degree of heat, which we cbferve to be conllantly 
produced by the application of fuch heat. 

Action the Ariftotle, and the fchoolmen after him, diftinguifli- 
slilivePoTv- ed four kinds of caufes ; the efficient, the material, the 
*rs of Man. formal5 an(l the final. This, like many of Ariftotle’s 

diftin&ions, is only a dhtindtion of the various mean- 
ings of an ambiguous word ; for the efficient, the mat- 
ter, the form and the end, have nothing common in 
‘their nature, by which they may be accounted fpecies 
•of the fame genus; but the Greek word, which we 
tranflate caufe, had thefe four different meanings in 
Ariftotle’s days, and we have added other meanings. 
We do not indeed call the matter or the form of a 
thing its caufe ; but we have final caufes, inftrumental 
Caufes, occafional caufes, and many others. Thus the 
-word caufe has been fo hackneyed, and made to have 
fo many different meanings in the writings of philo- 
fophers, and in the difeourfe of the vulgar, that its 
original and proper meaning is loft in the crowd. 

With regard to the phenomena of nature, the im- 
portant end of knowing their caufes, befides gratifying 

our curiofity, is, that we may know when to expeft 
them, or how to bring them about. This is very often * 
of real importance in life ; and this purpofe is ferved, 
by knowing what, by the courfe of nature, goes be- 
fore them and is connefted with them; and this, there- 
fore, w’e call the caufe of fuch a phenomenon. 

If a magnet be brought near to a mariner’s compafs, 
the needle, which was before at reft, immediately be- 
gins to move, and bends its courfe towards the magnet, 
or perhaps the contrary way. If an unlearned failor 
is afleed the caufe of this motion of the needle, he is at 
no lofs for an anfwer. He tells you it is the magnet; 
and the proof is clear; for, remove the magnet, and 
the effeft ceafes ; bring it near, and the effect is again 
produced. It is, therefore, evident to fenfe, that the 
magnet is the caufe of this effedl. 

A Cartefian philofopher enters deeper into the caufe 
of this phenomenon. He obferves, that the magnet 
does not touch the needle, and therefore can give it 
no impulfe. He pities the ignorance of the failor. The 
effedl is produced, fays he, by magnetic effluvia, or 
fubtile matter, which paffes from the magnet to the 
needle, and forces it from its place. He can even 
(how you, in a figure, where thefe magnetic effluvia 
ifliie from the magnet, what round they take, and 
what way they return home again. And thus he thinks 
he comprehends perfectly how, and by what caufe, 
the motion of the needle is produced. 

A Newtonian philofopher inquires what proof can 
be offered for the exiftence of magnetic effluvia, and 
can find none. He therefore holds it as a fiction, a 
hypothefis; and he has learned that hypothefes ought 
to have no place in the philofophy of nature. He 
confeffes his ignorance of the real caufe of this motion, 
and thinks that his bufinefs as a philofopher is only 
to find from experiment the laws by which it is regu- 
lated in all cafes. 

Thefe three perfons differ much in their fentiments 
with regard to the real caufe of this phenomenon ; and 
the man who knows moft is he who is fenfible that he 
knows nothing of the matter. Yet all the three fpeak 
the fame language, and acknowledge that the caufe 
of this motion is the attractive or repullive power of 
the magnet. 

What has been faid of this, may be applied to every 
phenomenon that falls within the compafs of natural 
philofophy. We deceive ourfelves, if we conceive 
that we can point out the real efficient caufe of any 
one of them. 

The grandeft difeovery ever made in natural philo- 
fophy, was that of the law of gravitation, which opens 
fuch a view of our planetary fyftem, that looks like 
fomething divine. But the author of this difeovery 
was perfectly aware that he difeovered no real caufe, 
but only the lawr or rule according to which the un- 
known caufe operates. 

Natural philofophers, who think accurately, have a 
precife meaning to the terms they ufe in the feience; 
and when they pretend to ffiow the caufe of any phe- 
nomenon of nature, they mean by the caufe, a law of 
nature of which that phenomenon is a necefifary con- 
fequence. 

The whole objeft of natural philofophy, as Newton 
exprefsly teaches, is reducible to thefe two heads: firft, 
by juft induction from experiment and obfervation, to 

a ■ >■ difeover 

Caufe. 
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Caufe, difcover the laws of nature ; and then to apply thofe 
^aufeway Ijiws to the folution of the phenomena o£ nature. his 
—v  was all that this great philofopher attempted, and all 

that he thought attainable. And this indeed he at- 
tained in a great meafure, with regard to the motions of 
our planetary fyftem, and with regard to the rays of 

^but fuppofing that all the phenomenawhich fall with- 
in the reach of our fenfes were accounted for from ge- 
neral laws of nature juitly deduced from experience ; 
that is, fuppofing natural philofophy brought to. its 
utmoft perfe&ion ; it does not difcover the efficient 
caufe of any one phenomenon in nature. 

The laws of nature are the rules according to which 
the effedbs are produced; but there mull be a caufe which 
operates according to thefe rules. The rulesof navigation 
never navigated a Ihip. The rules of architefture never 
built a houfe. 

Natural philofophers, by great attention to the courfe 
of nature, have difcovered many of her laws, and have 
very happily applied them to account for many pheno- 
mena: but they have never difcovered the efficient caufe 
of any one phenomenon; nor do thofe who have diftindl 
notions of the principles of the fcience make any fuch 
pretence. 

Upon the theatre of nature we fee innumerable ef- 
fe&s, which require an agent endowed with aftive 
power; but the agent is behind the fcene^ Whether 
it be the Supreme Caufe «lone, or a fubordinate caufe 
or caufes; and if fubordinate caufes be employed by 
the Almighty, what their nature, their number, and 
their different offices may be ; are things hid, for wife 
reafons, without doubt, from the human eye. 

Cause, among civilians, the fame with aftion. See 
Action. < 

Cause, among phyficians. The caufe of a difeafe 
Is defined by Galen to be that during the prefence cf 
which we are ill, and which being removed the difor- 
der immediately ceafes. The dodlrine of the caufes 
of difeafes is called Etiology. 

Phyficians divide caufes into procatardlic, antece- 
dent, and continent. „ 

Frocataraic Cause, «‘ria xpnctTapKTM, called alfo 
primitive and incipient caufe, is either an occanon which 
of its own nature does not beget a difeafe, but, hap- 
pening on a body inclined to difeafes, breeds a fever, 
gout,0£sA (fuch as are watching, failing, and the like); 
or an evident and manifeil caufe, which immediately 
produces the difeafe, as being fufficient thereto, fuch 
as is a fword in refpedl of a wound. 

Antecedent Cause, ecna nponyvtttvr, a latent oifpofition 
of the body, from whence fome difeafe may arife ; fuch 
as a plethora in refpedl of a fever, a cacochymia in re- 
fpedl of a fcurvy. 

Continent, Conjunct, or Proximate Cause, that princi- 
ple in the body, which immediately adheres to the 
difeafe, and which being prefent, the difeafe is alio 
prefent ; or, which being removed, the difeafe is tanen. 
away : fuch is the Hone in a nephritic patient. 

CAUSEWAY, or Causey, a maffive conftruaion 
of ftone, ftakes, and fafcines; or an elevation of fat, 
vifcous earth, well beaten ; ferving either as a road in 
wet marfhy places, or as a mole to retain the waters 
of a pond, or prevent a river from overflowing the 
lower grounds. See Road.—-The wmrd comes from 
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the French Chauffee, anciently wrote Chaulfee; and Caufeway, 
that from the Latin Calceata, or Calcata ; according Cauftiaty.^ 
to Somner and Spelman, a calcando. Bergier rather * 
takes the word to have had its rife a peditum calceis, 
qulbus teruntur. Some derive it from the Latin calx, 
or French chaux, as fuppofing it primarily to denote a 
way paved with chalk-ftones. 

Causeway, calcetum, or calcea, more ufually de- 
notes a common hard raifed way, maintained and re- 
paired with ftones and rubbifh. 

Devil's Causeway, a famous work of this kind, , 
which ranges through the county of Northumberland*. 
commonly fuppofed to be Roman, though Mr tnorfley 
fufpedls it to be of later times. 

Giant's Causeway, is a denomination given to a 
huge pile .of ftony columns in the diftrift of Coleraine 
in Ireland. See Giant's Caufeway. 

CAUSSIN (Nicholas), furnamed the Juft., a French 
Jefuit, was born at Troyes in Champagne, in the year 
1580 ; and entered into the Jefuits order when he was 
26 years of age. He taught rhetoiic in feveral of 
their colleges, and afterwards began to preach, by 
which he gained very great reputation. He increafed 
this reputation by publiffiing books, and in time was 
preferred to be confeflhr to the king. But he did not 
difeharge this office to the fatisfa&ion of Cardinal ■ 
Richelieu, though he difeharged it to the fatisfa&ion of 
every honeft man; and therefore, it is not to be won- 
dered at that he came at length to be removed. He 
died in the Jefuits convent at Paris in 1651. None of 
his works did him more honour than that which he 
entitled La Cour Sainte. It has been printed a great 
many times ; and tianflated into Latin, Italian, Spa- - 
niih, Portuguefe, German, and Engliffi. He publiffi- 
ed feveral other books both in Latin and French. 

CAUSTICITY, a quality belonging to feveral fub- 
ftances, by the acrimony of which the parts of living 
animals may be corroded and deilroyed. Bodies which * 
have this quality, when taken internally, are true poi- 
fons. The caufticity of fome of thefe, as of arfenic,. 
is fo deadly, that even their external ufe is proferibed 
by prudent phyficians. Several others, as nitrous acid, 
lapis infernaiis or lunar cauftic, common cauftic, butter ■ 
of antimony, are daily and fuccefsfully ufed to confume 
fungous flefh, to open iffues, &c. They fucceed very 
well when properly employed and fkilfully managed. 

The caufticity of bodies depends entirely on the- 
ftate of the faline, and chiefly of the acid, matters they - 
contain. When thefe acids happen to be at the fame 
time much concentrated, and flightly attached to the 
matters with which they are combined, they are then 
capable of a&ing, and are corrofive or cauftic. Thus; 
fixed and volatile alkalies, although they are themfelyeB 
cauftic, become much more fo by being treated with 
quicklime ; becaufe this fubftance deprives them of 
much fat and inflammable matter, and all their fixed 
air, w'hich binds and reftrains the a&ion of their faline 
principle. By this treatment, then, the faline prim 
ciple is more difengaged, and rendered more capable of 
aftion. Alfo all combinations of metallic matters with 
acids form falts more or lefs corrofive, becaufe thefe 
acids are deprived of all their fuperabundant water, 
and are befides but imperfe&ly faturated with the me- 
tallic matters. Neverthelefs, fome other ciicumftance 
is neceffary to conftitute the caufticity of thefe faline 

metalline 
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Oaufticky. metalline matters. For the fame quantity of marine 

—v——' acid, which, when pure and diluted with a certain 
quantity of water, would be prcdu&ive of no harm, 
thall, however, produce all the effe&s of a corrotive 
.poifon, when it is united with mercury in ccrrofive Jub- 
limate, although the fublimate thall be diffolved in fo 
much water that its caufticity cannot be attributed to 
the concentration of its acid. This effett is, by fome 
-rhemifts, attributed to the great weight of the metal- 
lic matters with which the acid is united: and this 
opinion is very probable, feeing its caufticity is nothing 
but its diffolving power, or its difpofition to combine 
with other bodies ; and this difpofition is nothing elfe 
than attraftion. 

On this fubjeft Dr Black obferves, that the com- 
pounds produced by the union of the metals with acids 
are in general corrofive. Many of them applied to the 
/kin deftroy it almoll as fall as the mineral acids; and 
fome of the moft powerful potential cauteries are made 
in this way. Some are reckoned more acrid than the 
pure acids themfelves ; and they have more powerful 
tffe&s when taken internally, or at leaft feem to have. 
Thus we can take 10 or l 2 drops of a folfil acid, dilu- 
ted with water, without being dillurbed by it; but 
the fame quantity of acid previoufly combined with 
lilver, quickfilver, copper, or regulus of antimony, 
will throw' the body into violent diforders, or even 
prove a poifon, if taken all at once. 

This increafed activity was, by the mechanical phi- 
lofophers, fuppofed to arife from the weight of the 
metallic particles. They imagined that the acid was 
compofed of minute particles of the ihape of needles or 
wedges ; by which means they v/ere capable of enter- 
ing the pores of other bodies, feparating their atoms 
from each other, and thus diflblving them. To thefe 
acid fpiculae the metallic particles gave more force; and 
the momentum of each particular needle or wedge was 
increafed in proportion to its increafe of gravity by the 
additional weight of the metallic particle. But this 
theory is entirely fanciful, and does not correfpond 
with fafts. The aflivity of the compound is not in pro- 
portion to the weight of the metal; nor are the com- 
pounds always poilefTed of any great degree of acri- 
mony : neither is it true that any of them have a 
greater power of dellroying animal fubftances than the 
pure acids have. 

There is a material difference between the powers 
called Jlimuli and corrofives. Let a ptrfon apply to 
any part of the ficin a fmall quantity of lunar caullic, 
and likewife a drop of llrong nitrous acid, and he will 
find that the acid ads with more violence than the 
cauftic ; and the diforders that are occafioned by the 
compounds of metals and acids do not proceed from a 
caujlicity in them, :but from the metal affeding and 
proving a ftimulus to the nerves : and that this is the 
cafe, appears from their affeding fome particular nerves 
of the body. Thus the compounds of regulus of 
antimony and mercury with the vegetable acids, do not 
ffiow the fmalleft degree of acrimony 5 but, taken inter- 
nally, they produce violent convullive motions over the 
whole body, which are occafioned by the metallic 
matter having a power of producing this effed ; and 
the acid is only the means of bringing it into a diffol- 
vtd fiate, and making it capable of ading on the ner- 
vous fyftem. In general, however, the compounds of 
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metallic fubRances with acids may be confidered as 
milder than the acids in a feparate Rate ; but the acid 
is not fo much neutralized as in other compounds, for s 
it is lefs powerfully attraded by the metal; fo that al- 
kaline falts, abforbent earths, or even heat alone, will 
decompound them ; and fome of the inflammable fub- 
ftances, as fpirit of wine, aromatic oils, &c. will at- 
trad the acid, and precipitate the metal in its metallic 
form ; and the metals can be employed to preci- 
pitate one another in their metallic form ; fo that the 
cohefion of thefe compounds is much weaker than 
thofe formed of the fame acids with alkaline falts or 
earths. 

CAUSTICS, in phyfics, an appellation given to me- 
dicines of fo hot and fiery a nature, that, being ap- 
plied, confume, and as it were burn, the texture of the 
parts, like hot iron. 

Cauftics are generally divided into four forts ; the 
common ftronger cauftic, the common milder cauftic, 
the antimonial cauftic, and the lunar cauftic. See 
Pharmacy and Chemistry. 

Cjustio Curve, in the higher geometry, a curve 
formed by the concourfe or coincidence of the rays of 
light refleded from fome other curve. 

CAUSUS, or Burning Fever, a fpecies of con- 
tinual fever, accompanied with a remarkable inflam- 
mation of the blood. 

CAUTERIZATION, the ad of burning or fear- 
ing fome morbid part, by the application of fire either 
adual or potential. In fome places they cauterize 
with burning tow, in others with cotton or moxa, in 
others with live coals; fome ufe Spanilh wax, others 
pyramidal pieces of linen, others gold or filver; Se- 
verinus recommends flame blown through a pipe ; but 
what is ufually preferred among us is a hot iron. 

Cauterizing irons are of various figures ; fome flat, 
others round, fome curved, &c. of all which we find 
draughts in Albucafis, Scultetus, Ferrara, and others. 
Sometimes a cautery is applied through a capfula, to 
prevent any terror from the fight of it. This method 
was invented by Placentinus, and is deferibed by Scul- 
tetus. In the ufe of all cauteries, care is to be taken 
to defend the neighbouring parts, either by a lamina, 
defenfive plafter, or lint moiftened in oxyerate. Some- 
times the hot iron is tranfmitted through a copper can- 
nula, for the greater fafety of the adjoining parts. 
The degrees and manners of cauterizing are varied 
according to the nature of the difeafe and the part 
afiedted. 

CAUTERY, in furgery, a medicine for burning, 
eating, or corroding any folid part of the body. 

Cauteries are dillinguilhed into two claffes; adlual 
and potential: by adtual cauteries are underftood red 
hot inftruments, ufually of iron ; and by potential cau- 
teries are underftood certain kinds of corroding medi- 
cines. See Pharmacy. 

CAUTION, in the civil and Scots law, denotes 
much the fame with what, in the law of England, is 
called Bail. 

CAUTIONER, in Scots law, that perfon who be- 
comes bound for another to the performance of any 
deed or obligation. As to the different kinds and ef- 
fedls of Cautionry, fee Law, Part III. Nu clxxv. 19. 

CAWK. See Cauk. 
CAXA, a little coin made of lead mixed with fome 

fcoria 

Cauftic*. 
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Caxamalca fcovia of copper, {truck in China, but current chiefly 
il at Bantam in the ifland of Java, and fome of the neigh- 

Cayennew bourjng i(]ands. See (the Talk fubjoined to) Money. 
U^v ' CAXAMALCA, the name of a town and diftrid 

of Peru in South America, where there was a moft 
fumptuous palace belonging to the Incas, and a mag- 
nificent temple dedicated to the fun. 

CAXTON (William), amercer of London, emi- 
nent by the works he publithed, and for being reputed 
the firft who introduced and pradifed the art of print- 
ing in England: as to which, fee {the Hjftory of) Print* 
JNG. 

CAYENNE, a rich town and ifland of South Ame- 
rica, and capital of the French fettlemCnts there, is 
bounded on the north by the Dutch colonies of Suri- 
nam, and fltuated in W. Long. 53. 10. N. Lat. 50. 

This fettlement was begun in 1635. A report had 
prevailed for fome time before, that, in the interior 
parts of Guiana, there was a country known by the 
iiame of del Dorado, which contained immenfe riches 
in gold and precious ftones; more than ever Cortez and 
Pizarro had found in Mexico and Peru ; and this fa- 
ble had fired the imagination of every nation in Eu- 
rope. It is fuppofed that this was the country in quell 
of which Sir Walter Raleigh went on his lalt voyage ; 
and, as the French were not behind their neighbours 
in their endeavours to find out fo defirable a country, 
fome attempts, for this purpofe, w-ere likewife made 
by that nation much about the fame time ; which at 
laft coming to nothing, the adventurers took up their 
refidence on the ifland of Cayenne, In 1643, fome 
merchants of Rouen united their flock, with a defign 
to fupport the new colony ; but, committing their af- 
fairs to one Poncet de Bretigny, a man of a ferocious 
difpoiition, he declared war both againfl the colonilts 
and favages, in confequence of which he was foon maf- 
facred. This cataftrophe entirely extinguilhed the ar- 
dour of thefe aflociates; and in 1651 a new company 
was eflabliflied. This promifed to be much more con- 
fiderable than the former; and,they let out with fuch 
a capital as enabled them to colledt 7°° or ^oc> co^°* 
nifts .in the city of Paris itfelf. Thefe embarked on 

- the Seine, in order to fail down to Havre de Grace 5 
but unfortunately the Abbe de Manvaldt, a man of 
great virtue, and the principal promoter of the under- 
taking, was-drowned as he was ftepping into his boat. 
Another gentleman, who was to have a£led as general, 
was aflaflinated on his paflage ; and 1 2 of the principal 
adventurers, who had promifed to put the colony into 
a fiourilhing fituation, not only were the principal per- 
petrators of this fail, but uniformly behaved in the 
fame atrocious manner. At laft they hanged one of 
their own number; two died ; three were banilhed to 
a defert ifland; and the reft abandoned themfelves to 
every kind of excels. The commandant of the citadel 
deferted to the Dutch with part of his garrifon. The 
favages, roufed by numbeilcfs provocations, fell upon 
the remainder ; fo that the few who were left thought 
themfelves happy in efcaping to the Leeward lllands 
in a boat and two canoes, abandoning the fort, am- 
munition, aims, and merchandife, fifteen months after 
they had landed on the ifland. 

In 1663, a new company was formed, wdiofe capital 
amounted only to L. 8750. By the affiftanee of the 
miniftry they expelled the Dutch, who had taken pof- 
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feflion of the illand, and fettled themfelves much more 
comfortably than their predecelTors. In 1667 the ifland 
was taken by the Englifh, and in 1676 by the Dutch, 
but afterwards reftored to the French ; and fince that 
time it has never been attacked. Soon after fome pi- 
rates, laden with the fpoils they had gathered in the 
South Seas, came and fixed their refidence at Cayenne; 
refolving to employ the treafures they had acquired in 
the cultivation of the lands. In 1688, Ducafle, an able 
feaman, arrived with fome ftups from France, and pro- 
poftd to them the plundering of Surinam. This pro* 
pofal exciting their natural turn for plunder, the pirates 
betook themfelves to their old trade, and almoft all the 
reft followed their example. The expedition, however, 
proved unfortunate. Many of the aflailants were kill- 
ed, and all the reft taken prifoners and fent to the 
Caribbee Iflands. This iofs the colony has never yet 
recovered. 

The ifland of Cayenne is about 16 leagues in cir- 
cumference, and is only parted from the continent by 
two rivers. By a particular formation, uncommon in 
iflands, the land is higheft near the water fide, and low 
in the middle. Hence the land is fo full of morafies, 
that all communication between the different parts of 
it is impoffible, without taking a great circuit. There 
are fome fmall trails of an excellent foil to be found 
here and there ; but the generality is dry, fandy, and 
foon exhaufted. The only town in the colony is de- 
fended by a covert way, a large ditch, a very good mud 
rampart, and five baftions. In the middle of the town 
is a pretty confiderable eminence, of which a redoubt 
has been made that is called the fort. The entrance 
into the harbour is through a narrow channel; and (hips 
can only get in at high water through the rocks and 
reefs that are fcattered about this pafs. 

The firft produce of Cayenne was the arnotto; from 
the produce of wEich, the colonifts proceeded to that 
of cotton, indigo, and laftly fugar. It was the firft of 
all the French colonies that attempted to cultivate 
coffee. The coffee-tree w^as brought from Surinam in 
1721, by fome deferters from Cayenne, who purchafed 
their pardon by fo doing. Ten or twelve years after 
they planted cocoa. In the year 1 752, there w^ere ex- 
ported from Cayenne 260,541 pounds of arnotto, 
$0,363 pounds of fugar, 17,919 pounds of cotton, 
26,881 pounds of coffee, 91,916 pounds of cocoa, 
618 trees for timber, and 104 planks. 

CAYLUS (Count de), Marquis de Sternay, Baron 
de Branfac, was born at Paris in 1692. He was the 
eld eft of the two fons of John count de Caylus, lieu- 
tenant-general of the armies of the king of I ranee, 
and of the Marchionefs de Villete. The count and 
countefs his father and mother, were very careful 
of the education of their fon. The former inllrufted 
him in the profeflion of arms, and in bodily exerciffs: 
the latter watched over and foftered the virtues of 
his mind 5 and this delicate talk fhe difeharged with 
Angular fuccefs. The countefs was the niece of 
Madam de Maintenon, and was remarkable both 
for the folidity of her underftanding and the charms 
of her wit. She was the author of that agreeable 
book intitled, “ The Recolle&ions of Madam de 
Caylus,” of which Voltaire lately publiflied an elegant 
edition. The amiable qualities of the mother appeared 
in the fon ; but they appeared with a bold and mi* 
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Caylus. litary air. In his natural temper he was gay and 
 v  fprightly, had a tafte for pleafure, a ftrong paffion for 

independence, and an invincible averfion to the fenu- 
tude of a court. Such were the inftru&ors o? the 
Count de Caylus. He was only twelve years of age 
when his father died at Brufftls in 1704. Alter fi- 
nifhing his exercifes, he entered into the corps of the 
Moufquetolres; and in his fir(l campaign in.the year 
1709, he diftinguiflied himfelf by his valour in fuch a 
manner, that Louis XIV. commended him before all 
the court, and rewarded him with an enfigney in the 
Gendarmerie. In 1711 he commanded a regiment of 
dragoons, which was called by his own name ; and 
he fignalixed himfelf at the head of it in Catalonia. In 
1713, he was at the fiege of Fribourg, where he was 
expofed to imminent danger in the bloody attack of 
the covered way. 1 he peace ot Ratlade having jtlt 
him in a date of inactivity ill-iuited to his natural tem- 
per, his vivacity foon carried him to travel into Italy ; 
and his curiofity was greatly excited by the wonders 
of that country, where antiquity is dill fruitful, and 
produces fo many objects to improve tade and to ex- 
cite admiration. The eyes of the count were not yet 
learned ; but he was druck with the fight of fo many 
beauties, and foon became acquainted with them. Af- 
ter a year’s abfence, he returned to Paris with fo 
drong a paffion for travelling, and for antiquities, as 
induced him to quit the army. _ 

He had no fooner quitted the fervice of Louis, than 
he fought for an opportunity to fet out for the Levant. 
When"he arrived at Smyrna, he vidted the ruins of 
Ephefus. From the Levant he was recalled in Fe- 
bruary 1717 by the tendernefs of his mother. From 
that time he left not France, but to make two excur- 
iions to London. The academy of painting'and fculp- 
ture adopted him an honorary member in the year 
1731 ; and the count, who loved to realize titles, ipa- 
red" neither his labour, nor his credit, nor his fortune, 
to indruft, affid, and animate, the artids. He wrote 
the lives of the mod celebrated painters and engra- 
vers that have done honour to this illudrious academy; 
and, in order to extend the limits of the art, which 
feemed to him to move in too narrow a circle, he col- 
leaed, in three different works, new fubjeas for the 
painter, which he had met with in the works of the 
ancients. _ _ 

Such was his paffion for antiquity, that he wnned 
to have had it in his power to bring the whole of it 
to life again. He faw with regret, that the works 
of the ancient painters, which have been difeovered 
in our times, are effaced and deftroyed almod as loon 
as they are drawn from the fubterraneous. manfions 
where they were buried. A fortunate accident fur- 
nifhed him with the means of diowing us the compo- 
fition and the colouiing of the pidures of ancient 
Rome. The coloured drawings which the famous 
Pietro Sante Bartoli had taken there from antique 
pi&ures, fell into his hands. He had them engraved ; 
and, before he enriched the king of France’s cabinet 
with them, he gave an edition of them at his own ex- 
pence. It is perhaps the molt extraordinary book of 
antiquities that ever will appear. The whole is paint- 
ed with a purity and a precifion that are inimitable : 
we fee the livelinefs and the freffmefs of the colouring 
that charmed the Ccefars. There were only 30 copies 
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publifhed ; and there is no reafon to exped that there ^ 
will hereafter be any more. 

Count de Caylus w’as engaged at the fame time in 
an enterprife ftill more favourable to Roman gran- 
deur, and more interefting to the French nation. 
Colbert had framed the defign of engraving the Ro- 
man antiquities that are ftill to be feen in the fouthern 
provinces of France. By bis orders Mignard the ar- 
chited had made drawings of them, which count de 
Caylus had the good fortune to recover. He refolved 
to finifh the work begun by Colbert, and to dedicate 
it to that great minifter; and fo much had he this en- 
terprife at heart, that he was employed in it during his 
Lift illnefs, and warmly recommended it to M. Ma- 
riette. 

In 1742, Count Caylus was admitted honorary 
member of the academy of belles lettres ; and then 
it was that he feemed to have found the place for 
which nature defigned him. The lludy of literature 
now became his ruling paffion ; he confecrated to it 
his time and his fortune ; he even renounced his plea- 
fures to give himfelf wholly up to that ol making tome 
difeovery in the field of antiquity. But amidft the 
fruits of his refearch and invention, nothing feemed 
more flattering to him than his difeovery of encauftic 
painting. A defeription of Pliny’s, but too concife a 
one to give him a clear view of the matter, fuggefted 
the idea of it. Pie availed himfelf of the friendihip 
and fkill of M. Magault, a phyfician in Paris, and an 
excellent chernift; and by repeated experiments found 
out the fecret of incorporating wax with divers tints 
and colours, and of making it obedient to the pencil. 
Pliny has made mention of two kinds of encauftic 
painting pradtifed by the ancients ; one of which was 
performed with wax, and tire other upon ivory, with 
hot punches of iron. It was the former that Count 
Caylus had the merit of reviving ; and M. Muntz af- 
terwaids made many experiments to carry it to per- 
fection. 

In the hands of Count Caylus, literature and the 
arts lent each other a mutual aid. But it would be 
endlefs to give an account of all his works.. He pu- 
blifhed above 40 differtations in the Memoirs of the 
Academy of Belles Lettres. The artifts he was parti- 
cularly attentive to ; and to prevent their falling into 
miftakes from an ignorance of coftume, which the 
ableft of them have fometimes done, he founded, a 
prize of 500 livres, the objeCft of which is to explain, 
by means of authors and monuments, the ufages of an- 
cient nations. In order that he might enjoy with the 
whole world the treafures he had colle&ed, he caufed 
them to be engraved, and gave a learned defeription 
of them in a work which he embellifhed with 800 cop- 
perplates. N 

The ftrength of his conftitulion feemed to .give him 
hopes of a long life : but a humour fettling in one ot 
his legs, which entirely deftroyed his health, he expi- 
red on the 5th of September 1765, and by his death 
his family is extind. The tomb ere&ed to the ho- 
nour of Count Caylus is to be feen in the chapel of 
St Germain-l’Auxerrois, and deferves to be remark- 
ed- It is perfectly the tomb of an antiquary. This 
monument was an ancient fepulchra! antique, of the 
moil beautiful porphyry, with ornaments in the E- 
gyptian taftc. From the moment he procured it, he 

had 
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had deftined it to grace the place of his _ _ 
While he availed the fatal hour, he placed it in his 
garden, where he ufed to look upon it with a tranquil 
but thoughtful eye, and pointed it out to the inspec- 
tion of his friends. . , , . 

The charaaer of Count Caylmis to be traced in 
the different occupations which divided his cares and 
his life. In fociety, he had all the franknefs. of a lol- 
dier, and a politenefs which had nothing in it of de- 
ceit or circumvention. Born independent, app ie 
to (Indies which fuited his tafte. His heart was yet 
better than his abilities. In Ills walks he ufed fre- 
quently to try the honefty of the poor, by fending 
them with a piece of money to get change for him. 
In thefe cafes he enjoyed their confufion at not find- 
ing him ; and then prefenting himfelf, ufed to com- 
mend their honefty, and give them double the fum. 
He faid frequently to his friends, “ I have this day 
loft a crown ; but I was forry that I had not an op- 
portunity of giving a fecond. The beggar ought not 
to want integrity.” . 

CAYSTER, or Caystrus, (anc. geog.), a river of 
Iqnia, whofe mouth Ptolemy places between Colophon 
and Ephefus ; commended by the poets for its fwans, 
which it had in great numbers. Its fource was in the 
Montes Cilbiani, (Pliny). Cayjlrim Campus was a 
part of the territory of Ephefus.. Campi Cayjtnani oi 
Lydia, were plains lying in the middle between the in- 
land parts and mount ff molus. _ > 

CAZEROM, or Cazeron, a city of Afia in Per- 
fia, fituated in E. Long. 70. N. Lat. 29. 15.^ _ 

CAZIC,or Cazique, a title given by the Spaniards 
to the petty kings, princes, and chiefs, of the feveral 
countries of America, excepting thofe of Peru, which 
are called curatas. The French call them cafiques, a 
denomination which they always give to the aaita- 
j-ian hords.—The cazics, in fome places, do the office 
of phyficians, and in others of priefts, as well as oi 
captains. The dignity of cazic among the Ciiutts, 
a people of South America, does not dctcend to chil- 
dren, but muft be acquired by valour and merit. One 
of the prerogatives annexed to it is, that the cazic 
may have three wives, while the othei people aie sl- 
lovved only one. Mexico comprehended a great num- 
ber of provinces and iflands, which were _ governed 
by lords called caziques, dependent on and tributary to 
the emperor. Thirty of thefe vaflals are faid to have 
been fo powerful, that they were able, each of them, 
to bring an army of 100,000 men into the field. 

CAZIMIR, a handfome town of Poland, in the 
palatinate of Lublin, fituated on a hill covered with 
trees, in E. Long. 3- Hat. 51, 5’ 

CEA. See Ceos. 
CEANOTHUS, New-Jersey Tea, in botany: 

A genus of the monogynia order, belonging to the 
pentandria clafs of plants ; and in the natural method 
ranking under the 47^. order, Dumojts- I here ar^ 
five petals, pouched and arched. I ne fruit is a diy, 
trilocular and triipermous berry. There are three ipe- 
cies, of which the moit remarkable is the American us, 
a native of moit parts of Eorth America, from whence 
great plenty of the feeds have been impot ted into Eu- 
rope. In England, this plant feldora rifes more than 
three feet high. The ftem, which is of a pale-brown 
colour, i'uids out branches from the bottom. • ihefe 
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interment, are thin, flexible, and of a reddiffi colour, which may Ceanothus 

have occaiioned this tree to go by the name of Red 
Twig. The leaves which ornament thefe branches u_ 
ftand on reddifh pedicles, about half an inch in length. 
They are oval, ferrated, pointed, about two inches and 
a half long, are proportionably broad, and have three, 
nerves running lengthwife. brom the footftalk to th_ 
point they are of a light green colour, grovv irregular- 
ly on the branches, and not oppofite by pairs, as has 
been afferted. They are late in the fpring before they 
ffioot. The flowers grow at the ends of the twigs m 
clufters: They are of a white colour, and when in 
blow give the fhrub a moft beautiful appearance. In- 
deed, it feems to be almoft covered with them, as there 
is ufually a clufter at the end of nearly every twig ; 
and the leaves which appear among them ferve as or- 
naments only, like myrtle in a diftant nofegay nature 
however has denied them fmell. This tree will be in 
blow in July ; and the flowers are fucceeded by final! 
browmfh fruit, in which the feeds will fomstimes ri- 
pen in England. 

This plant is propagated by layering ; or from feeds 
fown in pots of compoft, confiding of two parts virgin 
earth well tempered and one part fand, about a quar- 
ter of an inch deep ; being equally careful to defend 
the young feedlings from an extremity of cold in win- 
ter, as from the parching drought of the fummer 
months. The bed time of layering them is in the 
fummer, juft before they begin to flower : At that 
time lay the tender twigs of the fpring ihoots in the 
earth, and nip off the end which would produce the 
flowers. By the autumn twelvemonth fome of them, 
will be rooted. At the ftools, however, the plants 
ffiould remain until the fpring, when they fhould be 
taken off, and the bed rooted and the ftrongeft may 
be planted in the nurfery-way, or in a dry foil and well 
fheltered place, where they are to remain ; while the, 
bad-rooted ones and the weakeft fhould be planted in 
pots ; and if thefe are plunged into a moderate warmth 
of dung, it will promote their growth, and make them 
good plants before autumn. In the winter they fhould 
be guarded againft the frofts ; and in the fpring they 
may be planted out where they .are to remain. 

CEBES, of Thebes, a Socratic philofopher, author 
of the admired Table of Cebes ; or “ Dialogues on the 
birth, life, and death of Mankind.” Pie flourifhed 
about 405 years before Chrift.—The above piece is 
mentioned by fome of the ancient writers, by Lucian, 
D. Laertius, Tertullian, and Suidas : but of Cebes 
himfelf we have no account, lave that he is once men- 
tioned by Plato, and once by Xenophon. The for- 
mer fays of him, in his “ Phasdo,” that he was a fa- 
gacious inveftigator of truth, and never affenttd with- 
out the moft convincing reafons: the latter, in his 
“ Memorabilia,” ranks him among the few intimates 
of Socrates, \\ ho excelled the reft in the innoceucy of 
their lives. Celxs’s Tabula is ufually printed with 
EpEPetus’s Manuals. 

CECIL (William), Lord Burleigh, treafurer of 
England in the reign of queen Elizabeth, was the fou 
of Richard Cecil, Efq; matter of the robes to king 
Henry VT11. He was born in the houfe of his grand 
father, David Cecil, Efq; at Bourn in Lincolnfhirc, 
in the year 1520 ; and received the rudiments of his 
education in the grammar-fehool at Grantham. Front 
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Cecil- thence he was removed to Stamford j and 

v~—year 1535, was entered of St John’s College, Cam- 
bridge. Here he began his ftudies with a degree of 
enthufiaftic application very uncommon in young gentle- 
men of family. At the age of 16 he read a fophif- 
try ledlure, and at 19 a voluntary Greek lefture, 
which was the more extraordinary as being at a time 
when the Greek language was by no means univer- 
fally underftood. In 1541 he went to London, and 
became a member of the fociety of Gray’s-Inn, with 
an intention to ftudy the law; but he had not been 
long in that fituation, before an accident introduced 
him to king Henry, and gave a new bias to his pur- 
fuits. O’Neil, a famous Irifh chief, coming to court, 
had brought with him two Irifh chaplains, violent bi- 
gots to the Romifli faith ; with thefe Mr Cecil, vifit- 
ing his father, happened to have a w’arm difpute in 
Latin, in which he difplayed uncommon abilities. 
The king, being informed of it, ordered the young 
man into his prefence, and was fo pleafed with his 
converfation, that he commanded his father to find a 
place for him. He accordingly requelled the rtver- 
fion of the cujlos breviumy which Mr Cecd afterwards 
poffefTed. About this time he married the filler of 
Sir John Cheke, by whom he was recommended to 
the earl of Hertford, afterwards duke of Somerfet and 
protedlor. 

Soon after king Edward’s accefiion, Mr Cecil came 
into the poflelfion of his office of cujlos brcvium, worth 
about L. 240 a-year. His firft lady dying in 1543, 
lie married the daughter of Sir Anthony Cook, direc- 
tor of the king’s ftudies. In 1547, he was appointed 
by the proteflor, mailer of requells; and foon after, 
attended his noble patron on his expedition againlt 
the Scots, and was prefent at the battle of MulTd- 
burgh. In this battle, -which was fought on the 10th 
of September 1547, Mr Cecil’s life was miraculoufly 
preferved by a friend, who in pulhing him out of the 
level of a cannon, had his arm fhattered to pieces. 
The fight and judgment of his friend mull have been 
as extraordinary as his friendlhip, to perceive the pre- 
cife dire£lion of a cannon Ihot ; unlefs we fuppofe, 
that the ball was almoll quite fpent; in which cafe 
the thing is not impoffible. The llory is told in his 
life by a domellic. In the year 1548, Mr Cecil was 
made" fecretary of Hate ; but in the following year, 
the duke of Northumberland’s faction prevailing, he 
fuffered in the difgrace of the protector Somerfet, and 
was fent prifoner to the Tower. After three months 
confinerqent he was releafed ; in 1551 rellored to 
his office ; and foon after knighted, and fworn of 
the privy council. In 1553 he was made chancellor 
of the Order of the Garter, with an annual fee of 
ico merks. 

On the death of Edward VL Mr Cecil prudently 
refufed to have any concern in Northumberland’s at- 
tempt in favour of the unfortunate Lady Jane Grey ; 
and when queen Mary acceded to the throne, be was 
gracioufly received at Court; but,, not choofing to 
change his religion, was difmiffed from his employ- 
ments. During this reign-, he was twice ele&ed.knight 
of the lb ire for the county of Lincoln; and often fpoke 
in the houfe of commons, with great freedom and 
firmnefs, in oppofition to the miniftry. Neverthelefs, 
though a proteilant and a patriot (that is, a courtier 
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about the out of place), he had the addrefs to fleer through a 

very dangerous fea without Ihipwreck. 
Queen Elizabeth’s acceffion in the year 1558 im- 

mediately difpelled the cloud which had obfcured his 
fortunes and minillerial capacity. During the horrid 
reign of her filler, he had conllantly cbrrefponded 
with the princefs Elizabeth. On the very day of her 
acceffion, he prefented her with a paper containing 
twelve articles necelfary for her immediate difpatch ; 
and, in a few days after, was fworn of the privy- 
council, and made fecrctary of Hate. His firll ,advice 
to the queen was, to call a parliament; and the firll 
bufinefs he propofed after it was alfembled, was the 
eftablilhment of a national church. A plan of refor- 
mation was accordingly drawn up under his imme- 
diate infpeftion, and the legal eilabliihment of the 
church of England was the confequence. Sir Wil- 
liam Cecil’s next important concern, was to rellore 
the value of the coin, which had in the preceding 
reigns been confiderably debafed. In 1561, he was 

Cecil. 

appointed matter of the wards; and, in created 
baron of Burleigh, as a reward for his fervices, par- 
ticularly in having lately flitted a formidable rebellion 
in the north. Tne following year he was honoured 
with the garter, and raifed to the office of Lord High 
Treafurer of England. From this period we find him 
the prhnum mobile of every material traafaction during 
the glorious reign of Queen Elizabeth. Notwith- 
llanding the temporary influence of other favourites, 
Lord Burleigh was, in fafit, her prime minitter, and the 
perfon in whom (he chiefly confided in matters of real 
importance. Having filled the highelt and moll im- 
portant offices of the Hate for 40 years, and guided 
the helm of government during the moll glorious pe- 
riod of Englifh hillory, he departed this life on the 
4th of Augufl 1598, in the 78th year of his age. 
His body was removed to Stamford, and there depo- 
fited in the family vault, where a magnificent tomb 
was creeled to his memory. — -Notwithftanding his 
long enjoyment of fuch lucrative employments, he left 
only an eftate of L* 4000/>rr annumy L.i 1,000 in 
money, and effeixs worth about L. 14,000. He lived, 
indeed, in a manner fuitable to his high rank and im- 
portance. He had four places of relidence, viz. his 
lodgings at court, his houfe in the Strand, his feat 
at Burleigh-Park near Stamford, and his feat at 
Theobalds. The lait of thefe was his favourite place 
of retirement, where he frequently entertained the 
queen at a vaft expence. 

Lord Burleigh was doubtlefs a man of lingular abi- • 
lities and prudence ; amiable in his private charaitter, 
and one of the moll able, upright, and indefatigable 
minillers ever recorded in the annals of this king- 
dom. Elis principal works are, 1. La Complalnie de, 
Painepecherejfe, or the Complaint of a finful Soul, in 
French verle, in the king’s library. 2, Materials for 
Patten’s Blarlum exped. Scoilcce, London 1541, i2mo. . 
3. Slanders and lies maliciqully, grofsly, and impu- 
dently vomited out, in certain trajterous books and 
pamphlets, againtt two counfellors, Sir Francis Ba- 
con and Sir William Cecil. 4. A fpeech in parlia- 
ment, 1562, Strype’s Mem. vol. xv. p. 107. 5. Pre- 
cepts or directions for the well ordering of a man’s 
life, 1637, Harl. Cat. vol. ii. p. 755. 6. Meditations 
on the death of his lady, Ballard’s Mem. p. 184. 7. . 
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Meditations on the date of England during the ieign gal in her hand? ; and Domenichino and Mignard, Ceerops 
of queen Elizabeth, manurcript. 8. The execution linging and playing on the harp. Ce'Lx. 
of juft ice in England for the maintenance of pubic CECROPS, the founder and firft king of Athens, 
and Chriftian peace, &c. Lond. 1581, 1583, Somer’s about the time of Mofes the lawgiver of the He- 
tra&s, 4th colleft. vol. i. p. 5. 9. Adv,ce to queen brews. He was the firft who eftablilhed civil govern- 
Elizabeth in matters of religion and ftate, ib. p. 101. ment, religious rites, and marriage among the Greeks; 
16. 10. A great number of letters. See Peck’s and died after a reign oi 50 years. See Attica, 
Defidtrata Curlofa, Howard’s colle&ions, &c. II. n° 4. 
Several pedigrees, fome of which are preserved in the CEDAR, in botany. See Juniperus andPiNUs.. 
archbiftiop of Canterbury’s library at Lambeth, n° 299, The Ipecies of cedar famous for its duration, is 

that popularly called by us the liedar of Lebanon 
CECILIA (St), the patronefs of mufic, has been (Pinus cedrus), by the ancients rrriruj or the great 

honoured as a martyr ever 'fince the fifth century, cedar; alfo ccdrclate, See the article Pin us. 
Her ftary as delivered by the notaries of the Roman CEDRENUS (George), a Grecian monk, lived. 
church, and from them tranfcribed into the Golden in the nth age, and wrote “ Annals, or an abridged 
Legend and other books of the like kind, fays, that Hiftory, from the Beginning of the World to the 
{lie was a Roman lady born of noble parents, about Reign of Ifaac Comnenus emperor of Con ftantinople, 
the year 225. That, notwithftanding fhe had been who lucceeded Michael IV. in 10.57* Phis work is no 
converted to Chriftianity, her parents married her to more than an extra£f from feveral hiftorians. fiiere 
a young pagan nobleman named Valerianus ; who go- is an edition of it, printed at Paris in 1647, with the 
Jno- to bed to her on the wedding night, as the cujiom Latin verfion of Xylander, and the notes of father 
is, fays the book, was given to underftand by his Goar a Dominican. 
fpoufe, that (he was nightly vifited by an angel, and CEDRUS, the cedar-tree, mahogany, &c. 
that he muft forbear to approach her, otherwife the See Juniperus, Pinus, and Swietenia. 
angel would deftroy him. Valerianus, fomewhat trou- CEILING, in architeaure, the top or roof of. a 
bled at thefe words, defired that he might fee his ri- lower room ; or a covering of plafter, oyer laths nail- 
val the angel; but his fpoufe told him that was impof- ed on the bottom of the joifts that bear the floor of 
fible, unlefs he would confent to be baptized and be- the upper room; or where tliere is no upper room, on 
come a Chriftian. This he confented to; after which, joifts for the purppfe ; hence called ceiling jnijls.. The 
returning to his wife, he found her in her clofet at word ceiling anfwers pretty accurately to the Latin lacu~ 
prayer, and by her fide, in the ftiape of a beautiful nar, “ every thing over head.” 
young man, the angel clothed with brightnefs. After Plaftered ceiling, are much ufed in Britain, more- 
feme converfation with the angel, Valerianus told him than in any other country: nor are they without their 
that he had a brother named Tiburtius, whom he advantages, as they make the room lightfome ; are 
greatly wiflied to fee a partaker of the grace which he good in cafe of fire ; ftop the pafiage of the (lull ; lef- 
himfelf had received. The angel told him that his fen the noife over head; and, in iummer, make the 
defire was granted, and that they fliouldbe both crown- air cooler. 
ed with martyrdom in a ftiort time. Upon this the Ceiling, in fea-Ianguage, denotes the infide planks 
angel vanifhed, and was not long* in fhowing himfelf of-a (hip. 
as good as his word ; Tiburtius was converted, and CEIMELIA, from “ to be laid up,” in anti- 
both he and his brother Valerianus were beheaded, quity, denotes choice or precious pieces of furni- 
Cecilia was offered her life upon condition that ffie ture or ornaments, refenred or laid up for extraordi- 
would facrifice to the deities of the Romans; but fhe nary occafions and ufes ; in which fenie, facred gar- 
refufed : upon which fiie was thrown into a caldron ments, veffels, and the like, are reputed of the cei- 
of boiling water,- and fealded to deaths others fay melia of a church. Medals, antique ftones, figures,, 
that file was ftifled in a dty bath, i. e. an inclofure, from manuferipts, records, &c. are the ceimelia of men of 
whence thfe air was excluded, having a flow. fire un- letters. 
derneath iC; which kind of death was fometimes-in- CEIMELIARCHIUM, the repofitory or place : 
Aided by the Romans upon women of quality who where .ceimelia are preferved 
were criminals. Upon the fpot where her houfe flood; CEIMELIOPHYLAX, (from xn/^x.*v and 
is a church faid to have been built by pope Urban I. 1 keep), the keeper or curator of a colledion of cei- 
who adminiftered baptifm to her hufhand and his bro- melia; fometimes alfo denominated ceimeliarcha. The 
ther: it is the church of St Cecilia at Traftevere; ceimeliarcha, or ceimeliophylax, was an officer in the 
within is a moft curious painting of the faint, as alfo ancient churches or monafleries, anfwering to what 
a {lately monument with a curnbent ftatue of her with was otherwife denominated chartaphylax, and cujlos ar- 
her face downwards. There is a tradition of St Ce- chivorum. 
cilia, that fhe excelled in mufic; aud that the angel CELzENiE (anc, geog.), the capital of Phrygia, 
who was thus enamoured of her, was drawn from the Magna, fituated on a cognominal mountain, at the. 
celeftial regions by the charms of her melody : this has common tources of the Mssander and Marfyas. The 
been deemed authority fufficient for making her the king of Perfia had a ftrong palace beneath the citadel, 
patronefs of mufic and muficians. The legend of St by the fprings of the Marfyas, which rofe in the mar- 
Cecilia has given frequent occafion to painters and ket-place, not lefs in fize than the Maeander, and 
feulptors to exercife their genius in reprefentations of flowed through the city. Cyrus the younger had alfo :> 
her, playing on the organ, and fometimes on the a palace there, but by the fprings of the Masander, , 
harp. Raphael has painted her finging with a re- which river puffed like wile through the city. He 
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Celendire had, moreover, an extenfive paradife or park, full of 

ij, wild beads, which he hunted on horfeback ior exer- 
i eaitl'J3', cjfe or amufement ; and watered by the Meander, 

which ran through the middle. Xerxes was faid to 
have built thefe palaces and the citadel after his return 
from his expedition into Greece. 

Antiochus Soter removed the inhabitants of Celrstiaj 
into a city, which he named from his mother, Apa- 
mea ; and which became afterwards a mart inferior 
only to Ephefus.. See Apamea. 

CELANDINE, in botany. See Chelidonium. 
CELANO, a town of Italy, in the kingdom of 

Naples, in Earther Abruzzo. It is feated a mile from 
the lake Celano, anciently called Fucinus. E. Lon. 
13. 39. N. Lat. 41. 56. 

CEL AREN'T, among logicians, a mode of fyllo- 
gifm, wherein the major and conclufion are univerfal 
negative propofitions, and the minor an univerial af- 
firmative. 
E. gr. cE Nona whofe underllanding is limited can 

be omnifcient. 
IA Every man’s underdanding is limited. 

rE'.J Therefore no man is omnifcient. 
CELASTRUS, in botany : A genus of the mo- 

noyynia order, belonging to the pentandria clafs of 
plants ; and in the natural method ranking under the 
43d order, Eumofa. The corolla is pentapetalous and 
patent; the capfule quinquangular and trilocular ; the 
feeds veiled. There are 1 x fpecies ; two of which are 
enured to our climate. 

1. The bullatus, an .uncertain deciduous fnrub, is 
a native of Virginia. It is about four feet in growth, 
rifing from the ground with feveral Italics, whtch di- 
vide into many branches, and are covered with a 
browmilh bark. The leaves are of a fine green colour, 
and grow alternately on the branches. They are of 
an oval figure, and have their edges undivided. The 
flowers are produced in July, at the ends of the 
branches, in loofe fpikes. They are of a white co- 
lour, and in their native countries are fuceeedcd by 
verv ornamental fcarlet fruit; but witn us this feldom 
happens. It is eafily propagated from feeds fown, a- 
bout an inch deep, in beds of good frefh mould made 
fine. They feldom come up until the fecond, and 
fometimes not before the third fpring. It is alio pro- 
pagated by layers ; which work mull be performed on 
the young" wood, in the autumn, by a flit at the joint. 
Thefe layers may be expefted to Ilrike root by the 
autumn following ; wnen they may be taken up and 
planted in the nurfery-ground. This flirub mull have 
a well-Iheltered fituation, otherwife the leaves are apt 
to Tall olF at the approach of frofty weather. And 
Millar fays, that, growing naturally in moilt places, 
it will not thrive well in a dry foil. 

2. The fcandens, or bailard euonymus, with woody, 
twining (talks, riling by the help of neighbouring trees 
or bullies to the height of 12 feet. The leaves are ob- 
long, ferrated, of a pleafant green colour, pale, and 
veined underneath, and grow alternately on the branches. 
The flowers are produced in f.nail bunches, from the 
lides of the branches, near the ends. T hey are of a 
greenifh colour, appear in June ; and are fucceeded by 
Toundilh, red, three-cornered. capfules, containing 
.ripe feeds, in the autumn. This fpecies is exceeding 
hardy, and makes a beautiful appearance among oilier 

SI CEL . J 
trees in the autumn, by their beautiful red berries, CeLfhus, 
which much rcfemble thofe of the Spinule-tree, and f 
will be produced in vail profufion on the tops of other 
trees, to the height of which thefe plants by their 
twilling property afpire. They fhould not be planted 
near weak or tender trees, to climb on ; for they em- 
brace the Italics fo clofely as to bring on death to any 
but the hardieit trees and flirubs. It is propagated, 
1. By laying down the young flnoots in the fpring.. 
By the autumn they will have llruck root, and may 
then be taken off and fet in the places where they are 
defigned to remain. 2. By feeds ; which fliould be 
foon fown after they are ripe, otherwife they will be 
two and fometimes three years before they come up. 
When they make their appearance, nothing more need 
be done than keeping them clear from weeds all fum- 
mer and the winter following ; and in thp fpring the 
itrongeft plants may be drawn out, and fet in the nur- 
ferv for a year, and then removed to the places where 
they are defigned to remain ; whillt the weakeft, be- 
ing* left in the feed-bed one year more, may undergo 
the fame difeipline. 

In Senegal the negroes ufe the powder of the root 
as a fpecific againft gonorrhoeas, which it is faid to 
cure in eight or fometimes in three days. An infu- 
fion of the bark of a fpecies of fiaft-tree, which grows 
in the Me of France, is faid to poffefs the fame vir- 
tues. 

CELEBES, an ifland in the Indian fea, feated 
under the equator, and called by fome Macajfar. The 
length and breadth has not been accurately computed; 
but the circumference, at a medium, is about 800 
miles. It had formerly fix kingdoms, which are re- 
duced to one. The air is hot and moiil ; and fubjecl 
to great rains during the north-weft winds, which blow 
from November to March, at which time the country 
is overflowed, and for this reafon they build their 
houfes on piles of wood 10 feet high. The moft health- 
ful time is during the northern monfoons, which fel- 
dom fail blowing regularly in one part of the year. 
The chief vegetables are rice and cocoas; but they 
have ebony, fanders, &c. Their fruits and flowers 
are much the fame as in the neighbouring parts of the 
Indies. They have pepper, fugar, betel, areca, the 
fineft cotton, and opium. The natives have bright 
<ftive comple&ions, and the women have Ihining black 
hair. They are thought to be very handfome by the 
Dutch and Chinefe, who often purchafe them for bed- 
fellows. The men are induftiious, robuft, and make 
excellent foldiers. Their arms are fabres, and trunks, 
from whence they blow poifoned darts, which are 
pointed with the tooth 'of a fea-fifli. Some likewife 
ufe poifoned daggers. They were the laft of the In- 
dian nations that were enflaved by the Dutch, which 
could not be effedted till after a long war. They teach 
their children to read and write, and their chara&ers 
have fome refemblance ot the Arabic. Their religion 
being Mahometan, the men indulge themfelves in many 
wives and concubines. 'The employment of the wo- 
men is fpinning, cookery, and making their own and 
their hulbands cldatlis. The men wear jewels in their 
ears, and the women gold chains about their necks. 
The inhabitants in general go half naked, without any 
thing on. their head, legs, or feet, and fome have no- 
thing but a cloth about their middle. The ftretts of 
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Celeres, the town Macafiar are fpacious, and planted wit»h trees 
Cekri. on every fide. It Hands by the fide of the only large 
—*  river they have in the ifland. The Dutch have a fort 

here, mounted with 40 guns, and garrifoned with 700 
men. There is only one other town of note, called 
Jampandam, where they alfo have a fort. The illand 
is not near fo populous as when the Dutch conquered 
it; the men being hired for foldiers in moil of the 
neighbouring countries. 

The religion of thefe 1 (lands was formerly idolatry. 
They worihipped the fun and moon. They facriiiced 
to them in the public fquares, having no materials 
which they thought valuable enough to be employed 
in railing temples. About two centuries ago, feme 
Chrillians and Mahometans having brought their opi- 
nions to Celebes, the principal king of the country 
took a difiike to the national worihip. Having con- 
vened a general affembly, he-afeended an eminence, 
when, fpreading out his lianas towards heaven, he 
toldjdie Deity, that he would acknowledge for truth 
that dotlrine whofe minifters fhould firlt arrive in his 
dominions, and, as the winds and waves were at his 
command, the Almighty would have himfelf to blame 
if he embraced a falfehood. The affembly broke up, 
determined to wait the orders of heaven, and to obey 
the fir ft miffionaries that ftiould arrive. The maho- 
metans were the moft adtive, and their religion ac- 
cordingly prevailed. 

CELERES, in Roman antiquity, a regiment of 
body-guards belonging to the Roman kings, eftablifhed 
by Romulus, and compofed of 300 young men, cho- 
fen out of the moft illuftrious Roman families, and ap- 
proved by the fuffrages of the curias of the people, 
each of which furnilhed ten. The name comes from 
celer, “ quick, ready and was given them becaufe of 
their promptnefs to obey the king. 

Tire celeres always attended near the king’s perfon, 
to guard him, to be ready to carry his orders, and to 
execute them. In w7ar, they made the van-guard in 
the engagement, which they always began firft; in 
retreats, they m^ide the rear-guard. 

Though the celeres w7ere a body of horfe, yet they 
ufually difmounted, and fought on foot; their com- 
mander w7as called tribune, or prefttft of the celeres. 
They w^ere divided into three troops, of 100 each, 
commanded by a captain called centurio : their tribune 
was the fecond perfon in the kingdom. 

Plutarch fays, Numa broke the celeres ; if this be 
true, they were foon re-eftabliiked ; for wre find them 
under moft of the fucceeding kings : witnefs the 
great Brutus, who expelled the Tarquins, and who 
was the tribune of the celeres. 

CELERI, in botany, the Englifh name of a va- 
riety of the Apium Graveolens. 

The feed of celeri ftiould be fown at two or three 
different times, the better to continue it for ufe thro’ 
the whole feafon without running up to feed. The 
firft fowing fhould be in the beginning of March, up- 
on a gentle hot-bed ; the fecond may be at the end of 
the fame month, wdiich ought to be in an open fpot 
of light earth, where /t may enjoy the benefit of the 
fun ; the third time of fowing fhould be in the latter 
end of April, or beginning of May, on a moift foil ; 
and if expofed to the morning-fun only, it will be fo 
much the better, but it fhould not be under the drip 
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of trees. The middle of May, fome of the plants of 
the firft fowing wrill be lit to tranfplant for blanch- 
ing. 

The manner of tranfplanting it is as follows : after 
having cleared the ground of weeds, you muft dig a 
trench by a line about 10 inches wide, and 8 or 9 
inches deep, loofening the earth in the bottom, and 
laying it level; and the earth that comes out of the 
trench fhould be equally laid on each fide the trench, 
to be ready to draw in again to earth the celeri as it 
advances in height. Thefe trenches fhould be made at 
three feet diftance from each other ; then plant your 
plants in the middle of the trench, at about four or 
five inches diftance, in one ftraight row, having before 
trimmed the plants, and cut oft' the tops of the long 
leaves : and as tj^ey are planted, yrou muft obferve to 
clofe the earth well to their roots with your feet, and 
to water them plentifully until they have taken new 
root. As thefe plants advance in height, you muft 
obferve to draw the earth on each fide ciofe to .them, 
being careful not to bury their hearts, nor ever to do 
it but in dryr weather; otherwife the plants will rot. 
When your plants have advanced a co’nfiderable height 
above the trenches, and all the earth, which was laid 
on the Tides thereof, hath been employed in earthing 
them up, you muft then make life of a fpade to dig 
up the earth between the trenches, which muft alfo be 
made ule of for the fame purpofe, continuing from 
time to time to earth it up until it is fit for ufe. The 
laft crop fhould be planted in a drier foil, to prevent 
its being rotted with too much wet in the winter. 
You will do well to cover your ridges of celeri with 
fome peafe-haulm, or fome fuch light covering, 
when the froft is very hard, which will admit the air 
to the plants; for if they are covered too clofe, they 
will he very fubjeft to rot: by this means you will 
preferve your celeri till fpring ; but you muft remember 
to take off the covering whenever the weather will 
permit, otherwife it will be apt to caufe the celeri to 
pipe, and run to feed. The celex-i, when full blanched, 
will not continue good above three weeks or a month 
before it will rot or pipe ; therefore, in order to con- 
tinue it good, you fhould have, at leaft, fix or feven 
different feafons of planting, proportioned to the con- 
fumption. 

The other fort of celeri, which is commonly called 
celeriac, is to be managed in the fame manner ; ex- 
cepting that this fhould be planted on the level ground, 
or in very fhullow drills : for this plant feldom grows 
above eight or ten inches high, fo requires but little 
earthing up ; the great excellency of this being in the 
fize of the root, which is often as large as ordinary 
turnips. 

The heft method to fave the feed of celeri, is to 
make choice of fome long good roots of the upright 
celeri, which have not been too much blanched, and 
plant them out, at about a foot afunder, in a moiil 
foil, early in the fpring; and when they run up to- 
feed, keep them fupported with flakes, to prevent 
their being broken down with the wind : and in July, 
when the feed begins to he formed, if the feafou fliould 
prove very dry, it will be proper 10 give fome water 
to the plant, which will greatly help its producing 
good feeds. In Auguft thefe feeds will be ripe, at 
which time it fhould be cut up, in a dry time, and 
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iprcad upon cloths in the fun to dry; then beat out 
the feeds, and preferve it in bags for ufe. 

Celeri, wild, (Apium antarct'icum), was found in 
confiderable quantities by Mr Banks and Dr Solander, 
on the coaft of Terra del I* uego. it is like the garden 
celeri in the colour and difpofition of the flowers, but 
the leaves are of a deeper green, i he tafte is between 
that of celeri and parfley. It is a very ufeful ingre- 
dient in the foup for feamen, becaufe of its antiicor- 
butic quality. 

CELERITY, in mechanics, the fwiftnefs of any 
body in motion. It is alfo defined to fee an aftetliou 
of motion, by which any moveable body runs through 
a given fpace in a given time* 

CELESTINS, a religious order fo called from their 
founder Peter de Meuron, afterwards raifed to the 
pontificate under the name of Celelhn V. I his Peter, 
who was born at Ifernia, a little town in the kingdom 
of Naples, in the year 1215, of but mean parents, re- 
tired, while very young, to a folitary mountain, m 
order to dedicate himfelf wholly to prayer and morti- 
fication. The fame of his piety brought feverSi, out 
of curiofity, to fee him ; feme of whom, charmed 
with his virtues, renounced the world to accompany 
him in his folitude. With thefe he formed a kind of 
community in the year 1254; which was approved 
by Pope Urban IV. in 1264, and erefted into a dd- 
tindt order, called the hermits of St Damien. Peter de 
Meuron governed this order till 1286, when his love 
of folitude and retirement induced him to quit the 
charge. In July 1294, the great reputation of his 
fandlity raifed him, though much agamit his will, to 
the pontificate. He then took the name oi Celeiun . 
and his order that of Celfins from him. By his 

• hull he approved their conftitutions, and confirmed all 
their monafteries to the number of 20. But he lat too 
fliort time in the chair of St Peter to do many great 
things for his order ; for having governed the church 
five months and a few days, and confidering toe great 
burden he had taken upon him, to which he thought 
himfelf unequal, he folemnly renounced the pontificate 
in a confilfory held at Naples. 

After his death, which happened in 1296, his^order 
■made great progreE not only in Italy, but in Iianee 
likewife; whither the then general Peter of 1 ivoli 
fent 12 religious, at the requelt of king Philip the 
Fair, who gave them two monafteries ; one m the io- 
reft of Orleans, and the other in the forelt of Com- 
peigne at mount Chartres. This order likew,fe paired 
into feveral provinces of Germany. They have about 
96 convents in Italy, and 21 in France, un ei * ic 
title of priories. r 

The Celellins rife two hours atter midnight, to lay 
matins. They eat no flelh at any time, except when 
they are fick. They fall; every Wednefday and Fncay, 
from Eafter to the feaft of the exaltation of the holy 
crofs ; and, from that feaft to Eafter, every day. As 
to their habit, it confifts of a white gown, a capuche, 
and a black fcapulary. In the choir, and when they 
go out of the monaftery, they wear a black cowl 
with the capuche : theirfhirts are ot lerge. 

CELETES, or Ckletje, (from > a racc-hcije,) 
in antiquity, denote Angle or faddle-horfes ; by way 
of contradiftindion from thole yoked or harnefied to- 
gether, called ligaril, quadrigarii, &e. The fame de- 
° N° 67. 

0 ) GEL 
nomination is alio given to the cavaliers or tideis on 
horfeback ; and hence iome deduce celeres, the name 
of Romulus’s guard. 

CELEUSMA, or Celeuma, in antiquity, the 
ftiout or cry of the feamen, whereby they animated 
each other in their work of rowing. 1 he word is 
formed from **xtu£iv, to call, togivethefgnal. 

Celeusma was alfo a kind of fong or formula, re- 
hearfed or played by the niafter, or others, to diredt 
the ftrokes and movements of the mariners, as well as 
to encourage them to labour, bee Celeustes. 

CELEUSTES, in ancient navigation, the boat- 
fwain or officer appointed to give the rowers the fig- 
nal, when they were to pull, and when to flop, tic 
was alfo denominated epopeus, and by the Romans. 
port ifc ulus; fometimes Amply hortator. 

CELIBACY, the ftate of unmarried perfons. Scn- 
liger derives the word from the Greek “ bed,’’ 
and XHva, I'm quo, I leave others fay it is iormed 
from call heatitudo ; q. d. the bhffednefs oj heaven. 

The ancient Romans ufed all means imaginable to 
difeourage celibacy. Nothing was more ufual tuan 
for the cenfors to impofe a fine on bachelors. Diony- 
fius Halicarnaffenfis mentions an ancient conftitution 
whereby all perfons of full age wrere obliged to marry* 
But the firft law of that kind, of which we have any 
certainty, is that under Auguftus, called lex Julia dc 
maritandis ordinibus. It was afterwards denominated 
Papia Poppeea, and more ufually Julia Papla, in re- 
o-ard of fome new fandiion and amendments made to 
it under the confuls Papius and Poppieus. By tins 
law, divers prerogatives were given to perfons who had 
many children ; penalties inipofed on thofe who lived 
a Angle life, as that they ihould be incapable of re- 
ceiving legacies, and not exceeding a certain pio- 
portion. . . 

CELIBATE, the fame with celibacy; but it 1* 
chiefly ufed in fpeaking of the Angle life of the Popiih 
clergy, or the obligation they are under to abitain 
from marriage. In this fenfe we fay the lawr of celibate. 
Monks and religious take a vow of celibate ; and what 
is more, of chaftity. _ • rfhc church of Ivorne irnpofes an univerfal celibacy 
on all its clergy, from the pope to the lowed; deacon 
and fubdeacon. The advocates for this ufage pretend, 
that a vow' of pierpetual celibacy was required in the 
ancient church as a condition of ordination, even from 
the earlieft apoftolic ages. But the contrary is evi- 
dent from numerous examples of bifhops and archbi- 
{hops, who lived in a Hate of matrimony, without any 
prejudice to their ordination or their function. It is 
generally agreed that moft of the apoftles were mar- 
ried. Some fav all of them, except St Paul and St 
John. Others fay St Paul himfelf was married, be- 
caufe be wuites to his yohefellow, wdiom they inter- 
pret his wnfe. Be this as it will, in tiie next ages 
after the apoftles, we have accounts of divers mar* 
ried bifhops, prefbyters, and deacons, wdthout any re- 
proof or mark of difhonour fet on them ; e. g. Valens, 
prefbyter of Philippi, mentioned by Polycarp ; and 
Ch*eremon, bifhop of Nilus. Novatus was a married 
prefbyter of Carthage, as w'e learn from Cyprian ; who 
himfelf was alfo a married man, as Pagi confefles; 
and fo was Csecilius the prefbyter who converted him ; 
and Numidius another prefbyter of Carthage. The 
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Celibate reply which the Romanifts give to this is, that ah mar- 

11 ried perfons, when they came to be ordained, promi- 
Cel1’ fed to lived feparate from their wives by confent, which 

JL" v anfwered'the vow of celibacy in other perfons. But 
this is not only faid without proof, but againlt it. For 
Novatus prefbyter of Carthage, was certainly allowed 
to cohabit with his wife after ordination ; as appears 
from the charge that Cyprian brings againft him, that 
he had (truck and abufed his wife, and thereby caufed 
'her to mifearry. There feems indeed to have been, 
•in fome cafes, a tendency towards the introduction of 
fuch a law, by one or two zealots; but the motion 
was no fooner made, than it was quafhed by the au- 
thority of wifer men. Thus Eufebius obierves, thdt 
Pinytus, biihop of Gnoffus in Crete, was for laying 
the law of celibacy upon his brethren ; but Dionyfius 
biihop of Corinth wrote to him, that he fhould confi- 
der the weaknefs of men, and not impofe that heavy 
burden on them. In the council of Nice, anno 321;, 
the motion was renewed for a law to oblige the cler- 
gy to abftain from all conjugal fociety with their wives, 
whom they had married before their ordination : but 
Paphnutius, a famous Egyptian bifhop, and one who 
himfelf never was married, vigoroudy declaimed a- 
gainft it, upon which it was unanimoufly reje&ed. So 
Socrates and Sodomen tell the (lory; to which all 
that Valefius, after Bellarmin, has to fay, is, that he 
fufpe&s the truth of it. The council in Trullo, held 
in 692, made a difference in this refpeCl between bi- 
fhops and prefbyters ; allowing prefoyters, deacons, and 
all the inferior orders, to cohabit with their wives after 
ordination ; and giving the Roman church a (mart re- 
buke for the contrary prohibition, but at the fame time 
laying an injunClion upon bifhops to live feparate from 
their wives, and appointing the wuves to betake them- 
felves to a monadic life, or become deaconeffes in the 
church. And thus was a total celibate edablilhed in 
the Greek church, as to bilhops, but not any others. 
In the Latin church, the like edablilhment was alio 
made, but by flow deps in many places For in Africa, 
even bidiops themfelves cohabited with their wives 
at the time of the council of Trullo. The celibacy 
of the clergy, however, appears of an ancient dand- 
ing, if not of command and rieccflity, yet as of coun- 
fel and choice. But as it is clearly neither of divine 
nor apodolical inditution, it is, at (ird, hard to con- 
ceive from what motive the court of Rome ptrfided 
fo very obdinately to impofe this inditution on the 
clergy. But we are to obferve that this was a lead- 
ing dep to the execution of the project formed of 
making the clergy independent, of princes, and ren- 
dering them a feparate body to be goverened by their 
own laws. In effeft, while prieds had children, it was 
very difficult to prevent their dependence on princes, 
whofe favours have fuch an influence on private men ; 
but having no family, they were more at liberty to ad- 
here to the Pope. 

CELIDOGRAPHIA, the defeription of the fpots 
which appear on the furfaces of the fun and planets. 

■See ^Astronomy, n° 58, &c. 
/CELL, cella, in ancient writers, denotes a place 

cor apartment ufually under ground, and vaulted, in 
which were dored up fome fort of necedaries, as wine, 
ihoney, and the like ; and according to which it was 
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called Cella Vin ana, Olearia, Mellaria, &c. The word Celia 
is formed from the Latin celare, to conceal. Cellar 

Ceula was alfo u'ed for the lodge or habitation of 
a common proilitute, as being anciently underground, 
hence alfo denominated fornix. 

Intravlt calidam veteii centone lupanar, 
Et cdlani vacuum. Juv Sat. vi. ver. 12 I. 

On which place an ancient fcholiad remarks, that the 
names of the whores were written on the doors of their 
feveral cells ; by which we learn the meaning of m~ 
fcripta cella in Martial, lib. xi. ep. 46. 

Cella w-as alio applied to the bed-chambers of do- 
meltics and fervants; probably as being low and nar- 
row.—Cicero, inveighing againd the luxury ofAntony, 
fays, the beds in the very celke of his fervants were fpread 
with pompous purple coverlets. 

Cella is alfo applied to the members or apartments 
of baths. Of thefe there were three principal,calledfrigi- 
darla, tepidaria, and caldarla ; to which may be added 
a fourth, called cella ajja, and fometimes fudatoria. 

Cella likewile (ignified the adyta, or inmod and 
mod retired parts of temples, wherein the images of 
the gods to whom the editices were conlecrated were 
preferved. In this fenle we meet with cella jfovis, cella 
Concordia, &c. 

Cell is alfo ufed for a lefler or fubordinate fort of 
minider dependent on a great one, by which it was 
ere&ed, and continues dill to be governed. The great 
abbeys in England had mod of them cells in places 
diitant from the mother abbey, to which they were ac- 
countable, and from which they received their fupe- 
riors. The alien priories in England were cells to 
abbeys in Normandy, France, Italy, £sV. The name«// 
was alio given to rich and conliderable monaderies not 
dependent on any other. 

Cell fignides alio a little apartment or chamber, 
fuch as thole wherein the ancient monks, folitaties, and 
hermits, lived in retirement. Some derive the word 
from the Hebrew x83, /. e. “ a prifon, or place where 
any thing is (hut up.” 

The fame name is dill retained in divers monaderies. 
The dormitory is frequently divided into fo many cells 
or lo ges. The Carthufians have each a leparate houfe, 
which ferves them as a cell. The hall v herein the 
Roman conclave is held, is divided, by partitions, into 
divers cells, for the feveial cardinals to lodge in. 

Cell is alfo a name given to the little divifions in 
honey-combs, which are always regular hexagons. See 
Bee. 

Cell, in botany, is applied to the hollow places be- 
tween the partitions in the pods, hulks, and other feed- 
velfels of plants ; according as there is one, two, three, 
£sV. of thefe cells, the velTel is faid to be unilocular, bi- 
locular, trilocular, £sV. 

Cells', in anatomy, little bags, or bladders, where 
fluids or other matters are lodged; called loculi, cellula, 
&c. Thus the cellules adipofa are the little cells where 
the fat is contained ; cellula in the colon, are fpaces 
wherein the excrements are detained till voided, 
&c. 

CELLAR (Cellarium), in ancient writers, denotes 
the fame with cella, viz. a confervatory of eatables, or 
drinkables. 
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Cellar differs from vault, as the latter is fuppofed to 

be deeper, the former being frequently little below the 
furface of the ground. In which fcnfe, cellarium only 
differed from penus> as the former was only a ftore-houfe 
for feveral days, the latter for a long time. Thus it 
is, the ba&roperatie, a fort of ancient Cynics, are faid 
by St Jerome to carry cellar about with them. 

Cellarium alfo denoted an allowance of bread, wine, 
oil, or other provifion, furniihed out of the cella, to 
the ufe of the governor of the province and his officers, 
&c. In which fenfe, the word amounts to much the 
fame with annona. 

Cellars, in modern building, are the loweft rooms 
in a houfe, the ceilings of which ufually lie level with 
the furface of the ground on which the houfe is built; or 
they are fituated under the pavement before the houfe, 
efpecially in ftreets and fquares. 

Cellars, and other places vaulted under ground, were 
called by the Greeks hypogtca: the Italians ftill call 
ihzxn fundi delk cafe. 

CELLARER, or Cellerer,^Cellerarius or Celia- 
tinsJ, an officer in monafteries, to whom belong the 
care and procurement of provifions for the convent. 
The denomination is faid to be borrowed from the Ro- 
man law, where cdlarius denotes an examiner of ac- 
counts and expences. Ulpian defines it thus : ‘ Cel- 
letarius, id eff, ideo praspoiitus ut rationes falvae fint.” 

The cellerarius was one of the four obedientiarii, or 
great officers of monafteries : under his ordering was 
the pijlrinum or bakehoufe, and the bracinum, or brew- 
houfe. In the richer houfes there were particular 
lands fet apart for the maintenance of his office, called 
in ancient writings ad cibum monachorum. The celle- 
rarius was a great man in the convent. His whole 
office in ancient times had a refpefk to that origin : 
he was to fee his lord’s corn got in, and laid up in 
granaries; and his appointment contifted in a certain 
proportion thereof, ufually fixed at a thirteenth part 
of the whole together with a furred gowm. The 
office of cellarer then only differed in name from thofe 
of bailiff and minftrel; excepting that the cellarer had 
the receipt of his lord’s rents through the whole extent 
of his jurifdiftion. 

Cellarer was alfo an officer in chapters, to whom 
belonged the care of the temporals, and particularly 
the diftributing of bread, wine, and money to canons, 
on account of their attendance in the choir. In fome 
places he was called cellarer, in others burfer, and in 
other s currier. 

CELLARIUS (Chriftopher), was born in 1638, 
at Smalcade in Franconia, of which town his father was 
minifter. He was fucceffively reftor of the colleges 
at Weymar, Zeits, and Merfbourg; and the king of 
Pruffia having founded an univerfity at Flail in 1693, 
he was prevailed on to be profeffor of eloquence and 
hiftory there, where he compofed the greateft part of 
his works. His great application to ftudy haftened the 
infirmities of old age ; for it is faid, he would fpend 
■whole days and nights together at his books,, without 
any attention to his health, or even the calls of nature. 
His works relate to grammar, geography, hiftory, and 
the oriental languages, and the number of them is 
amazing. He died in I7°7* 

CELLINI (Benvenuto), an eminent ftatuary, who 

CEL 
was bred a jeweller and goldfmith, but feerns to have 
had an extraordinary genius for the fine arts in gene- 
ral He was cotempcrary with Michael Angelo, and _ 
Julio Romano, and was employed by popes, kings, 
and other princely patrons of fciences and arts, fo 
highly cultivated in the days of Leo X. and Charles V. 
fome of his productions being erteemed moft exqui- 
fite. He lived to a very conftderable old age ; and 
his life, almoft to the laft, was a continued Icene of 
adventure, perfecution, and misfortune, truly won- 
derful. He wrote his own hiftory, which was not, 
however, publifhed till the year 1730, probably on ac- 
count of the exceffive freedom with which he therein 
treated many diftinguifhed perfonages of Italy and other 
countries. It was tranflated into Englifti by Hr Nu- 
gent in 1771, to which the reader is referred, as it 
will not admit of an abridgement fuitable to the defign 
of this work. 

CELLULAR, in a general fenfe, is applied to any 
thing confifting of fingle cells. 

Cellular Membrane. See Anatomy, n°83 etfeq. 
CELOSIA, cocks-comb: A genus of the mono- 

gynia order, belonging to the pentandria clafs of plants; 
and in the natural method ranking under the 54th or- 
der, Mifcellaneee. The calyx is triphyllous; the corolla 
is five-petalled in appearance ; the ftamina aie conjoined 
at the bafe to the plaited ne&arium; the capfule gaping 
horizontally. There are eight fpecies, of which the 
moft worthy of notice is the criftata, or common cocks- 
comb, fo called on account of its crefted head of flowers, 
refembling a cock’s comb ; of thefe there are a great 
variety of fpecies. The principal colours of their 
flowers are red, purple, yellow, and white ; but there 
are. fome whofe heads are variegated with two or three 
colours. The heads are fometimes divided like a plume 
of feathers, and are of a beautiful fcarlet colour. Thefe 
plants are very tender exotics, and require a great deal 
of care to cultivate them in this country. Three hot- 
beds muft be prepared ; a fmall one in March, on 
which to raife the plants an inch or two in height ; 
a fecond in April, of larger dimenfions, in which to 
tranfplant them when proper ; and a third in May for 
a large frame, to receive them tranfplanted into pots, 
to remain till the end of June or beginning of July to 
grow to full fize : all of which hot-beds muft be cover- 
ed with frames and glaffes, and have five or fix inches 
depth of fine rich light earth for the reception of the 
feed and plants ; and in the fecond amd third hot-bed, 
the frames muft occafionally be railed or augmented,, 
according as the plants fhall rife in height. 

CELSIA, in botany: A genus of the augiofpermia 
order, belonging to the tridynamia clafs of plants; and 
in the natural method ranking under the 28th order, 
Luridee. The calyx is quinquepartite: the corolla 
wheel-ftiaped; the filaments bearded or woolly; the 
capfule bilocular. 

CELSUS (Aurelius Cornelius), a celebrated phyfi- 
cian of the firft century, who wrote eight books on 
medicine, in elegant Latin. Fie was the Hippocra- 
tes of the Latins, and Qumtilian gives him a high eu- 
logium. The great Boerhaave tells us, that Celfus is 
one of the belt authors of antiquity for letting us into 
the true meaning and opinions of Hippocrates ; and 
that, without him, the writings of this father in phy* 
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(Vfus, fic would be often unintelligible, often mifunderftoocl 
Celr*. by us. He (hows us alfo how the ancients cured dif- 
 *   tempers by friaion, bathing, &c. His eight books 

de Medicina have been feveral times printed. The El- 
zivir edition, in the year 1650, by Vander Linden, is 
the bed, as being entirely correded from his raanu- 
fcripts. . 

Celsus, an Epicurean philofophev, in the lecond 
century. He wrote a work againft the Chriftians, en- 
titled, The true Difcourfe; to which Origen, at the de- 
fire of Ambrofe his friend, wrote a learned anfwer. To 
this philofopher Lucian dedicated his Pfeudomanies. 

CELTjE, or Celtes, an ancient nation, by which 
moft of the countries of Europe are thought to have 
been peopled. The compilers of the Univerfal Hi- 
lt ory are of opinion, that they are defeended from 
Corner the elded fon of Japhet, the fon of Noah. 
They think that Comer fettled in the province of 
Phrygia in Afia : Alhkenaz his eldeft fon, or Togar- 
mah his youngeft, or both, in Armenia, and Riphath 
the fecond fon in Cappadocia. When they fpread 
themfelves wider, they feem to have moved regularly 
in columns without interfering with or dilturbing 
their neighbours. The defeendants of Comer, or the 
Celtae, took the left hand, mfenfibly fpreading them- 
felves weftward towards Poland, Hungary, Germany, 
France, and Spain ; while the defeendants of^ Magog, 
Comer’s brother, moving eaftward, peopled Tartary. 

In this large European traft, the Celtes began to 
appear a powerful nation under a regular monarchy, 
or rather under feveral confiderable kingdoms. Men- 
tion is made of them indeed in fo many parts of Eu- 
rope, by ancient geographers and hiftorians, that Or- 
telius took Celtica to be a general name for the con- 
tinent of Europe, and made a map of it bearing this 
title. In thofe parts of Afia, which they pofTelTed, as 
well as in the different parts of Europe, the Celtes 
went by various names. In Leffer Alia they were 
known by the names of Titans and Sacks ; in the nor- 
thern parts of Europe, by thofe of Cymmerians, Cym- 
Irians, See. ; and in the fouthern parts they were called 
Celtes, Gauls, or Galatians. 

With refpeft to the government of the Celtes we 
are entirely in the dark. All we know is, that the 
curetes, and afterwards druids and bards, were the 
interpreters of their laws; judged all cauies whether 
criminal or civil; and their fentence was reckoned fo 
facred, that whoever refufed to abide by it was by 
them excluded from affifting at their facred rites ; af- 
ter which no man dared converfe with him ; fo that 
this punifhment was reckoned the moft fevere of all, 
even feverer than death itfelf. 

They neither reared temples nor ftatues to the dei- 
ty, but deftroyed them wherever they could lind them, 
planting in their ftead large fpacious groves ; which 
being open on the top and Tides, were, in their opi- 
nion, more acceptable to the divine Being, who is ab- 
folutely unconfined. In this their religion feems to 
have refembled that of the Perfees and difciples of 
Zoroafter. The Celtes only differed from them in 
making the oak inftead of the fire the emblem of the 
deity ; in choofing that tree above all others to plant 
their groves with, and attributing feveral fupernatural 
virtues both to its wood, leaves, fruit, and mifsletoe ; 

which were made yfe of in their facrifices and 
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other part* of their worlhip. But after they had adopt- 
ed the idolatrous fuperftition of the Romans and other 
nations, and the apotheofis of their heroes and prin- 
ces, they came to worlhip them much in the fame 
manner: as Jupiter under the name of Tar an, which 
in the Celtic fignifies thunder: Mercury, whom fome 
authors call Heus or Hefus, probably, from the Celtic 
huadh, which figaifies a dog, and might be the Anub'is 
latrans of the Egyptians. But Mars was held in the 
greateft veneration by the warlike, and Mercury' by 
the trading part of the nation. The care of religion 
was immediately under their curetes, fince known by 
the name ot druids and bards. Ihefe were, as C«£~ 
far tells us, the performers of facrifices and all reli- 
gious rites, and expounders of religion to the people. 
They alfo inftruded youth in all kinds of learning, 
fuch as philoiophy, affronomy, aitrology, &c. Their 
dodrines were taught only by word of mouth, efteem- 
ing them too facred to be committed to writing. 
Other more common fubjeds, fuch as their hymns to 
their gods, the exploits of princes and generals in time 
of war, and elpecially before a battle, were couched 
in elegant verfe, and recited, or rather fung, on all 
proper occafibns ; though even thefe were alfo kept 
from vulgar eyes, and either committed to memory, 
or if to writing, the whole was a fecret to all the 
laity. The latter indeed feems the moft probable, if 
what Caefar hints be true ; namely, that thefe poetic 
records were increafed 111 his time to luch a Bulk, that 
it took up a young bard near 20 years to learn them 
by heart. Diodorus tells us farther, that thefe poets 
ufed to accompany their longs with inltrumeutal mufic, 
fuch as that of organs, harps, and the like ; and that 
they were held in fuch veneration, that if, in the time 
of an engagement between two armies, one of thefe 
bards appeared, both lides immediately ceafed fighting. 
The realon of this was, that they were univerfaily be- 
lieved to be prophets as well as poets ; fo that it was 
thought dangerous as well as injurious to difobey what 
they fuppofed came from their gods. Thefe prophe- 
tic philoiophers kept academies, which were reforted 
to not only by a great number of their own youth, 
but alfo of thole from other countries, infomuch that 
Ariftotle fays, their philofophy paffed from thence in- 
to Greece, and not from Greece thither. Diodorus 
likewife quotes a paffage from Hecateus, which is 
greatly in their praife ; viz. that the druids had fome 
kind of inftruments by which they could draw diftant 
obje&s nearer, and make them appear larger and 
plainer ; and by which they could dilcover even feas, 
mountains, and valleys, in the moon. But whatever 
might be their learning, it is certain, that in procefs 
of time they adopted feveral very barbarous cuftoms, 
fuch as facrificing human victims to their gods as more 
acceptable to them than' thofe of any other animals. 
And Diodorus tells us of another inhuman cuftom they 
ufed in their divinations, efpecially in great matters, 
which was done by killing fome of their flaves, or 
fome prifoners of war, if any they had, with a feime- 
tar, to draw their augury from the running of his 
blood from his mangled limbs. 

For the hiftory, &c. of the different Celtic nations 
fee the article Gaul, See. 

Celtes, certain ancient inftruments of a wedge- 
like form, of which feveial have been difeovered in 

N n 2 different 

CeJtie, 
Ceites. 
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(JiReren? parts cf Great Britain. Antiquarians have of the Lote-tree is extremely durable. ^ In Italy they 

Ce'.tis. generally attributed them to the Celtjs ; but, not a- make their flutes, pipes, and other wind-inltruments 
Vl 'r~~ greeing as to their ufe, diftmguilhed them by the a- of it. With us the coaeh-makers-ufe it for the frames 

bove unmeaning appellation. But Mr Whittaker makes of their vehicles.” _ Millar mentions alfo the wood ot 
it probable that they were Britilh battle-axes. See the Occidentalis being ufed by the coach-makers, i he 
Battle-Ax. third fpecies will grow to about twelve feet; and the 

CELTIBERIA (anc. o-eog.), a county of the Hi- branches are numerous, fmooth, and of a greemih co- 
ther Spain, along the right or fouth-welt fide of the lour. The leaves are fmaller than thofe of the other 
river Iberus ; though fometimes the greateft part of forts, though they are of a thicker texture, and of a 
Spain was called by the name of Celtiberia. The peo- lighter green. The flowers come out from the wings 
pie were denominated Celtiberiy or the Celtse feated on of the leaves, on flender footflalks : Ihey are yellow- 
the Iberus. They were very brave and warlike, their ijh, appear early in the fpring, and are lucceeded by 
cavalry in particular was excellent. They wore a large yellow fruit. 
black and rough cloak, the (bag of which was like Propagation, &c.. All the fpecies are propagated 
goats hair. Some of them had light bucklers like the from feeds, which ripen in England, if they have a ra- 
Qauls; other hollow and round ones like thofe of o- vourable autumn; but the foreign feeds aie the molt 
ther nations. They all wore boots made of hair, and certain 6f producing a crop. i hefe feeds ihould. be 
iron helmets adorned with crefts of a purple colour, fown, foon after they are ripe, either 111 boxes, or in a 
They ufed fwords which cut on both tides, and poi- fine warm border of rich earth, a quarter of an inch 
nards of a foot long. Their arms were of an admi- deep ; and in the following ipring many of the young 
rable temper, and are faid to have been prepared in plants will appear; though a great part often he till 
the following manner : they buried plates of iron un- the fecond fpring before they fhow their heaas. If 
der ground, where they let them remain till the ruft the feeds in the beds ihoot early in the fpring,^ they 
had eaten the weakeft part of the metal, and the reft fhould be hooped, and protebted by mats from the 
was confequently hard and firm. Of this excellent iron frofts, which would nip them in the bud. When ail 
they made their fwords, which were fo ftrong and danger from frofls is over, the mats fhould be laid a- 
well tempered, that there was neither buckler nor fide till the parching beams of the fun get powerful; 
helmet that could refill their edge. The Celtiberians when, in the day-time, they may be laid over the hoops 
were very cruel towards their enemies and malefac- again, to fereen the plants from injury. I he mats 
tors, but (bowed the greateft humanity to their guefts. fhould be conflantly taken off every night, and the 
They not only cheerfully granted their hofpital ty to young plants fhould never be covered either in rainy 
ffrangers who travelled in their country, but were or cloudy w'eather. During the whole fummer, theie 
defirous that they fhould feek protection under their feedlings fhould be frequently watered in dry weather, 
roof. and the beds kept clean of weeds, &c. In the autumn, 

CELTIS, in botany: A genus of the monoecia they muft be protected from the frofts, which often 
order, belonging to the polygamia clafs of plants; and come early in that feafon, and would not fail to de- 
in the natural method ranking under the 53d order, ftroy their tops. The like care fhould be continued 
Scabruia. It is an hermaphrodite plant : The female all winter to defend them from the fame enemies. In 
calyx- is quinquepartite ; there is no corolla ; there are this feminary they may remain, being kept clean of 
five ftamina, and two ftyles. The fruit is a monofper- weeds and watered in dry weather, till the end of 
mous plum. In the male, there is no calyx : the co- June, when they fhould be taken out of their beds, 
roila is hexapetalous ; there are fix ftamina, and an and planted in others at fix inches diftance. And hers 
embryo of a piftillum. There are three fpecies, all of let no one (continues Hanbury) be ftartled at my re- 
them deciduous, viz. commending the month of June for this work ; for I 

I. The Auftralis or Southern Celtis, a deciduous tree, have found by repeated experience, that the plants 
native of Africa and the South of Europe. 2. The wall be then almoft certain of growing, and will con • 
Occidentalis or Weftern Celtis, a native of Virginia, tinue their fhocts till the autumn ; whereas I have e- 
And 3. The Orientalis or Eaftern Celtis, a native of ver perceived, that many of thofe planted in March 
Armenia. The two firft fpecies grow with large, fair, have frequently perifhed, and that thofe which did 
ftraight ftems ; their branches are numerous and dif- grow made hardly any fnoot that year, and fhowed the 
fufe ; their bark is of a darkifh grey colour ; their early figure of a ftunted tree. In June, therefore, let 
leaves are of a pleafant green ; three or four inches the ground be well dug,1 and prepared for this work ; 
long, deeply ferrated, end in a narrow point, nearly and let the mould be rich and good : But the opera- 
refemble the leaves of the common ftinging-nettle, tion of removing muft be deferred till rain comes; and 
and continue on the trees till late in the autumn : So if the feafon fhould be dry, this work may be poftpon* 
that one may eafily conceive what an agreeable variety ed till the middle of July. After a fhower, therefore, 
thefe trees would make. Add to this, their (hade is or a night’s rain, let the plants.be taken out of their 
admirable. The leaves are late in the fpring before beds, and pricked out at fix inches diftance from each 
they fhow themfelves ; but they make amends for this, other. After this, the beds in which they are planted 
by retaining their verdure till near the clofeof autumn, fhould be hooped, and covered with mats when the fun 
and then do not refemble moft deciduous trees, whole fhines ; but thefe muft always be taken away at night, 
leaves fhow their approaching fall by the change of as well as in rainy or cloudy weather. With this ma- 
their colour ; but continue to exhibit themfelves of a nagement, they will have (hot to a good height by the 
pleafant green even to the laft. Hanbury fpeaks high- autumn, and have acquired fo much hardinefs and 
iy of the celtis as a timber-tree he fays, “ Tire wood ftrength as to need no farther care than to be kept 

clear 
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Cement, dear of weeds for two or three years ; when they may 

—v  be planted out in places where they are to remain, or 
fet in the nurfery, to be trained up for large ftandards. 
The beft feafon for planting out thefe ftandard trees 
is the latter end of O&ober, or beginning of Novem- 
ber ; and in performing that operation, the ufual rules 
muft be obferved with care. The foil for the lote-tree 
fhould be light, and in good heart; and tire htuation 
ought to be well defended, the young (hoots being \eiy 
liable to be deftroyed by the winter’s frods. 

CEMENT, in a general fenfe, any glutinous fub- 
ftance capable of uniting and keeping things together 
in clofe coheiion. In 'this fenfe the word cement com- 
prehends mortar, folder, glue, &c. but has been gene- 
rally reftrained to the compolitions ufed for holding 
together broken glades, china, and earthen ware, tor 
this purpofe the juice of garlic is recommenaed as ex- 
ceedingly proper, being both very ftrong, and, if the 
operation is performed with care, leaving little or no 
mark. Quicklime and the white of an egg mixed 
together, and expeditioudy ufed, are alfo very proper 
for this purpofe. Dr Lewis recommends a mixture 
of quicklime and cheefe, in the following manner : 

Sweet cheefe (haved thin and ftirred with boiling 
hot water, changes into a tenacious (lime which dots 
not mingle with the water. Worked with frefn par- 
cels of hot water, and then mixed upon a hot (tone 
with a proper quantity of unflaked lime, into tne con- 
fluence of a pafte, it proves a ftrong and durable ce- 
ment for wood, ftone, earthen-ware, and glafs. When 
thoroughly dry, which will be in two or three days, it 
is not in the lead aided upon by water. Cheefe barely 
beat w'ith quicklime, as dire&ed by feme of the che- 
lirifts for luting cracked glaftes, is not near fo effica- 
cious.” A compofition of the drying oil of hnfeed 
and wdrite-lead is alfo ufed for the lame purpofes, but 
is greatly inferior. 

Cement in building, is ufed to denote any kind of 
mortar of a ftronger kind than ordinary. I lie cement 
commonly ufed is of two kinds; hot, and cold. rhe 
hot cement is made of rofin, bees wax, brick-duft, and 
chalk, boiled together. The bricks to be cemented 
are heated, and rubbed one upon another, with cement 
between them. The cold cement is that above de- 
fer ibed for cementing china, &c. which is fometimes, 
though rarely, employed in building. 

The ruins of the ancient Roman buildings are found 
to cohere fo ftrongly, that moft people have imagined 
the ancients were acquainted with feme kind of mor- 
tar, which, in comparifon of ours, might juftly be call- 
ed cement ; and that ta our want of knowledge of the 
materials they ufed, is owing the great inferiority of 
modern buildings in their durability. In I77°> one 

M. Loriot, a Frenchman, pretended to have difeover- 
ed the fecret of the ancient cement, which, according 
to him, was no more than a mixture of powdered quick- 
lime wdth lime which had been long flaked and kept 
under wrater. The flaked lime was firft to be made 
up with fand, earth, brick-duft, fife, into mortar after 
the common method, and then about a third part of 
quick-lime in powder was added to the mixture. I his 
produced an almoit inflantaneous petrification, fome- 
thing like what is called the Jetting of alabafler, but in a 
much ftronger degree; and was poflefled of many won- 
derful qualities needkfs here to relate, feeing it has never 
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been known to fucceed with any other perfon who tried Cement. ^ 
it. Mr Anderfon, in his effays on agriculture, has l~'r 

difeuffed this fubjeft at confiderable length, and feem- 
ingly with great judgment. He is the only perfon 
we know', who hai, given any rational theory of the 
ufes of lime in building, and why it comes to be the 
proper bafis of all cements. His account is in fub- 
ftance as follows: 

Li ne which has been flaked and mixed with fand, 
becomes hard and confiftent when dry, by a procefs 
fimilar to that which produces the natural Jialacliten 
in caverns. Thefe are always formed by water drop- 
ping from the roof. By iome unknown and inexpli- 
cable procefs of nature, this water has diftblvcd in it a 
finall portion of calcareous matter in a caujlic itate. 
As long as the water continues covered from the air, 
it keeps the earth diflblved in it; it being the natural 
property of calcareous earths, when deprived of their 
fixed air, to diffolve in water. But when the flnall 
drop of water comes to be expofed to the air, the cal- 
careous matter contained in it begins to attraft the 
fixable part of the atmofphere. In proportion as it 
does fo, it alfo begins to feparate from the water, and 
to reaifume its native form of limeftone or marble. 
This procefs Mr Anderfon calls a cryjlallization ; and 
when the calcareous matter is perfectly cryJlatUzed in 
this manner, he affirms that it is to all intents and 
purpofes limeftone or marble of the fame conliftence as 
before : and “ in this manner (fays he), withhi the 
memory of man, have huge rocks of marble been form- 
ed near Matlock in Derbylhire.” If lime in a cauitic 
ftate is mixed with water, part of the lime will be dif- 
folved, and will alfo begin to cryftalli&e. Ihe water 
which parted with the cryilallized lime, will then be- 
gin to act upon the remainder, w'hieh it could not dit- 
iolve before ; and thus the procefs will continue, either 
till the lime be all reduced to an effete, or (as he calls 
it) cryjlalline ftate, or fomething hinders the a&ion oi 
the water upon it. It is this eryltallization which is 
obferved by the workmen when a heap of lime is mix- 
ed with water, and leit for fome time to macerate. A 
hard cruft is formed upon the furface, which is igno- 
rantly called fnojting, though, it takes place in iummer 
as well as in winter. If therefore the hardnefs of the 
lime, or its becoming a cement, depends entirely on 
the formation of its cryftals, it is evident, that the per- 
fe&ion of the cement muft depend on the perfection 
of the cryftals, and the hardnefs of the matters which 
are entangled among them. I he additional tubilances 
ufed in making of mortar, fuch as fand, brick-duft, or 
the like, according to Mr Anderfon, ferve only for a 
purpofe fimilar to what is anfwered by flicks put into 
a veflel full of anyfaline folution, namely, to afford the 
cryftals an opportunity of fattening themfelves upon it. 
If therefore the matter interpofed between- the cryftab 
of the lime is of a friable, brittle nature, fuch as brick 
dull or chalk, the mortar will be of a weak and imper- 
feft kind ; but when the particles are hard, angular, 
and very difficult to be broken, fuch as thofe of river 
or pit-fand, the mortar turns out exceedingly good 
and. ftrong. Sea-fand is found to be an improper ma- 
terial for mortar, which Mr Anderfon aferibes to its 
being lei's angular than the other kinds. That the 
cryftallization may be the more perfect, he alfo recom- 
mends a large quantity of water, that the ingredients 

be 
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Ccmenf . be perfe£lly mixed together, and that the drying be as ceives fo much of the pitch as will itick jround kj then Ceinerf 
 . flow as poilible. An attention to thefe circumitances, it re wing fume finely powdered amber ova’ the pitch il 

he thinks, would make the buildings of the moderns when growing cold, adding a mixture of three pounds _ 
equally durable with thofe of the ancients ; and from of linfeed oil, and one of oil of turpentine, covering 
what remains of the ancient Roman works, he thinks the veffel and boiling them for an hour over a gentle 
a very ftrong proof of his hypotheiis might be adduced, fire, and grinding tire mixture as it is wanted with as 
The great thicknefs of their walls neceffarily required much pumice-ltone in fine powder as will reduce it to 
a valt length of time to dry. The middle of them the confidence of paint. The liih being wiped dry, 
was compofed of pebbles thrown in at random, and the mixture is fpread upon it; and the gold leaf being 
which have evidently had mortar fo thin as tobe/w/r- then laid on, the hih may be immediately put into 
eJ'm among them. By this means, a great quantity water again, without any danger of the gold coming 
of the lime would be diffolved, and the cryitallization oft', for the matter quickly grows hard in tire water, 
performed in the moft perfect manner ; and the inde- Cemfmt-Pots^ are thofe earthen pots ufed in the ce- 
fatigable pains and perfeverance for which the Romans mentation ot metals. 
were fo remarkable in all their undertakings, leave no CEMENTATION, the aft of corroding or other- 
room to doubt that they would take care to have the wife changing a metal by means of a Cement. 
ingredients mixed together as well as pofhble. The CEME1ERY (Ko<^ar»p<o»,from to 
confequence of all this is, that the buildings formed in a place let apart or confecrated for the burial of the 
this manner are all as firm as if cut out of a folid rock; dead. 
the mortar being equally hard, if not more fo, than Anciently none were buried in churches or church- 
the ftones themfelves. yards : it was even unlawful to inter in cities, and the 

Notwith{landing the bad fuccefs of thofe who have cemeteries were without the walls. Among the pri- 
attempted to repeat M. Loriot’s experiments, how- mitive Chriftians thefe were held in great veneration. 
.ever, Dr Black informs us, that a cement of this kind It even appears from Eufebius and Tertullian, that, in 
is certainly pra&icablf. It is done, he fays, by pow- the early ages, they aftembled for divine worfliip in the 
Bering the lime while hot from the kiln, and throwing cemeteries. Valerian feems to have conlifcated the ce- 
lt into a thin pafte of fand and water; which, not fla- meteries and other places of divine worlhip, but they 
king immediately, abforbs the water from the mortar were reftored again by Gallienus. As the martyrs 
by degrees, and forms a very hard mafs. “ It is plain were buried in thefe places, the Chriftians ehofe them 
(he adds) that the ftrength of this mortar depends on for building churches on, when Conftantine eftablilhed 
.tiling the lime hot or frelh from the kiln.” their religion ; and hence fome derive the rule which 

By mixing together gypfum and quick-lime, and ftill obtains in the church of Rome, never to confecrate 
then adding water, we may form a cement of tolerable an altar without putting under it the relics of iome 
hardnefs, and which apparently might be ufed to ad- faint. The practice of confecrating cemeteries is of 
vantage in making troughs for holding water, or lining fome antiquity. The bilhop walked round it in pro- 
fmall canals for it to run in. Mr Wiegleb fays, that cefiion, with the crozier or paftoral ftaff in his hand, 
a good mortar or cement, which will not crack, may be the holy water-pot being carried before, out of which 
obtained by mixing three parts of a thin magma of the afperlions were made. 
flaked lime with one of powdered gypfum ; but adds, CENCHRUS, in botany: A genus of the moncecia 
that it is ufed only in a dry fituation. A mixture of order, belonging to the polygamia clafs of plants ; and 
tarras with flaked lime acquires in time a Honey hard- in the natural method ranking under the 4th order, 
nefs, and may be ufed for preventing water from en- Granuna. The involucrum is laciniated, and echina- 
tering. See"Mortar and Stucco. ted, or befet with fmall prickles, and biftorous. The 

Cement, among engravers, jewellers, C?c. is the calyx is a biflorous glume, with one floret-male, and the 
• See the ^ame with the hot cement ufed in building * ; and is other hermaphrodite. The hermaprodite corolla is a 
foregoing ufed for keeping the metals to be engraven firm to the pointlefs glume ; there are three ftamina ; one feed : 
article. block, andalfo for filling up what is to be chifleled. the male corolla a pointlefs glume; with three ftamina. 

Cement, in chemiftry, is ufed to fignify all thofe CENEG1LD, in the Saxon Antiquities, an expia- 
powders and paftes with which any body is fur- tory muldt, paid by one who had killed a man, to the 
rounded in pots or crucibles, and which are capable by kindred of the deceafed. The word is compounded 
the help of fire of producing changes upon that body, of the Saxon dnne, i. e. cognaiio, “ relation”, and gild. 
They are made of various materials; and are ufed for folutio, “ payment”. 
different purpofes, as for parting gold from filver, con- CENOBiTE. See Coenobite. 
verting iron into fteel, copper into brafs: and by ce- CENOTAPH, in antiquity, an empty tomb, ereCl- 
mentation more coniiderable changes can be eftefted ed by way ol honour to the deceafed. It is diftinguilh- 
upon bodies, than by applying to them liquids of any ed from a fepulchre, in which a coffin was depolited. 
kind ; becaufe the aftive matters are then in a Hate Of theie there were two forts ; one for thofe who 
of vapom-, and allifted by a very confiderable degree of had, and another for thofe who had not, been honour- 
heat. ed with funeral rites in another place. 

Cement which quickly hardens in Water. This is de- The iign whereby honorary lepulchres were diftin- 
fcribed in the pofthumous works of Mr Hooke, and guilhed from others, was commoidy the wreck of a 
is recommended for gilding live craw-fifh, carps, &c. Ship, to denote the deceafe of the perfon in fome fo- 
without injuring the filh. The cement for this pur- reign country. 
pofe is prepared, by putting fome Burgundy pitch in- CENSER, in antiquity, a vafe containing incenfe 
to a new earthen pot, and warming the veffel till it re- to be ufed in facrilices. Cenfer is chiefly ufed in fpeak- 

l ing 
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w of the Jewifh worfhip. Among the Greeks and 
Romans it is more frequently called thurilulum, uZw 
TK» and acerra. 

The Jewifh cenfer was a fmall fort of chafmg-difh, 
covered with a dome, and fufpended by a chain. Jo- 
fephus tells us, that Solomon made twenty thoufand 
gold cenfers for the temple of Jerufalem, to offer per- 
fumes in, and fifty thoufand others to carry fire in. 

CENSIO, in antiquity, the ad or office of the cen- 
for. See Census.- 

Cenfio included both the rating or valuing a man’s 
eftate, and the impofing mulds and penalties. 

Cf.nsio hojlaria, a punilhment infiided on a Roman 
foldier for fome offence, as lazinefs or luxury, where- 
by his hqfta or fpear was taken from him, and confe- 
quently his wages and hopes of preferment flopped. 

CENS1TUS, a perfon cenfed, or entered in the 
cenfual tables. See Census. 

In an ancient monument found at Ancyra, con- 
taining the adions of the emperor Odavius, we read, 

Quo lujlro clvium Romanorum 
Cenfita funt capita quadratics 
Centum millia Cf fexaginta tria. 

Ce ns it us is alfo ufed in the civil law for a fervile 
fort of tenant, who pays capitation to his lord for the 
land he holds of him, and is entered as fuch in the 
lord’s rent-roll. In which fenfe, the word amounts to 
the fame with capite cenfus, or capite cenjitus. See Ca- 
pitf. Cerji. 

CENSOR, (from cenfere to “ fee” or “ perceive”), 
one of the prime magiftrates in ancient Rome.—Their 
bufinefs was to regifler the effeds of the Roman citi- 
zens, to impofe taxes in proportion to what each man 
poflelfed, and to take cognizance or infpedion of the 
manners of the citizens. In confequence of this laft 
part of their office, they had a power to cenfure vice 
or immorality by infliding fome public mark of igno- 
miny on the offender. They had even a power to 
create the princeps fenatus, and to expel from the fe- 
nate fuch as they deemed unworthy of that office. 
This power they fometimes exercifed without fuffi- 
cient grounds ; and therefore a law was at length 
paffed, that no fenator fliould be degraded or difgra- 
ced in any manner, until he had been formally accu- 
fcd and found guilty by both the cenfors. It was alfo 
a part of the cenforian jurifdidion, to fill up the va- 
cancies in the fenate, upon any remarkable deficiency 
in their number; to let out to farm all the lands, re- 
venues, and cuftoms, of the republic ; and to contrad 
with artificers for the charge of building and repairing 
all the public works and edifices both in Rome and 
the colonies of Italy. In all parts of their office, how- 
ever, they were fubjed to the jurifdidion of the peo- 
ple ; and an appeal always lay from the fentence of the 
cenfors to that of an affembly of the people. 

The firft two cenfors were created in the year of 
Rome 31 1, upon the fenate’s obferving that the con- 
fuls were fo much taken up with war, as not to have 
time to look into other matters. The office continued 
to the time of the emperors, who affumed the cenfo- 
rial power, calling themfelves merum prafeBi ; though 
Vefpafian and his fons took the title of cenfors. De- 
ems attempted to reftore the dignity to a particular 
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magiflrate. After this we hear no more of it, till Cenfor 
Conilantine’s time, who made his brother cenfor, and 
he feems to have been the lait that enjoyed the office. 

The office of cenfor was fo conliderable, that tor a 
long time none alpired to it till they had palled all 
the reit ; fo that it was thought furprifing that Craffus 
fliould be admitted cenfor, without having been either 
conful or praetor. At firfl the cenfors enjoyed their 
dignity for five years, but in 420 the didator Mamer- 
tinus made a law reftraining it to a year and an half, 
which was afterwards obferved very flridly. At firfl 
one of the cenfors was eleded out of a patrician, and 
the other out of a plebeian family ; and upon the 
death of either, the other was difeharged from his of- 
fice, and two new ones eleded, but not till the next 
luftrum. In the year of Rome 622, both cenfors were 
chofen from among the plebeians ; and after that time 
the office was fliared between the fenate and people. 
 After their eledion in the Comitia Centurialia, the 
cenfors proceeded to the capitol, where they took an 
oath not to manage either by favour or difaffedion, 
but to ad equitably and impartially throughout the 
whole courfe of their adminiilration. 

The republic of Venice itill has a cenfor of the 
manners of their people, whole office lafts fix months. 

Censors of Books, are a body of dodors or others 
eftablilhed in divers countries, to examine all books 
before they go to the prefs, and to fee they contain 
nothing contrary to faith and good manners. 

At Paris, the faculty of theology claim this privi- 
lege, as granted to them by the pope ; but, in 1624, 
new commiffions of four dodors were created, by let- 
ters-patent, the foie cenfors of all books, and aufwer- 
able for every thing contained therein. 

In England, we had formerly an officer of this kind, 
under the title of licenfer of the prefs : but, fince the 
revolution, our prefs has been laid under no fuch re- 
ftraint. 

CENSORINUS, a celebrated writer in the third 
century, well known by his treatife De Die Natali. 
This treatife, which was written about die year 238, 
Gerard Voffius calls a little book of gold ; and de- 
clares it to be a moft learned work of the highefl ufe 
and importance to chronologers, fince it conneds and 
determines, with great exadnefs, fome of the princi- 
pal seras in pagan hiftory. It was printed at Cam- 
bridge, with the notes of Lindenbrokius, in 1695. 

CENSURE, a judgment which condemns fomc 
book, perfon, or adion, or, more particularly, a repri- 
mand from a fuperior. Ecclefiaftical cenfures are pe- 
nalties by which, for fome remarkable mifbehaviour, 
Chriftians are deprived of the communion of the church, 
or prohibited to execute the facerdotal office. 

CENSUS, in Roman antiquity, an authentic decla- 
ration made before the cenfors, by the feveral fubjeds 
of the empire, of their refpedive names and places of 
abode. This declaration was regiflered by the cen-- 
fors; and contained an enumeratipn, in writing, of all 
the ellates, lands, and inheritances they poffeffed; their 
quantity, quality, place, wives, children, domeftica, 
tenants, flaves. In the provinces the cenfus ferved not 
only to difeover the fubftance of each perfon, but 
where, and in what manner and proportion, taxes 
might be beft impofed. The cenfus at Rome is common- 
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ly thought to have been held every five years 5 but Dr 
Middleton hath fhown, that both cenfus and lultrum 
were held irregularly and uncertainly at various inter- 
vals. The cenfus was an excellent expedient for dif- 
covering the ftrength of the ftate : for by it they dif- 
covered the number of the citizens, how many were 
fit for war, and how many for offices of other kinds ; 
how much each was able to pay of taxes, &c. It 
went through all ranks of people, though under differ- 
ent names : that of the common people was called 
cenfus ; that of the knights, cenfus, recenfio, recogmtw ; 
that of the fenators, kBio, rtlettio.—Hence alfo cenfus 
came to fignify a perfon who had made fuch a declara- 
tion ; in which fenfe it was oppofed to incenf/s, a per- 
fon who had not given in his eitate, or name,, to be 
regiftered. 

The cenfus, according to Salmafius, was peculiar to 
the city of Rome. That in the provinces was proper- 
ly called profeffio and But this diftin&ion is 
not every where obferved by the ancients themfelves. 

Cen su s was alfo ufed for the book or regifter where- 
in the profefiions of the people were entered: In which 
fenfe, the cenfus was frequently cited and appealed to, 
as evidence in the courts of jullice. 

Census is alfo ufed to denote a man’s whole fub- 
ilance or eftate. _ 

Census Senatorins, the patrimony of a senator, which 
was limited to a certain value ; being at iirft rated at 
eight hundred thoufand fefterces, but afterwards, un- 
der Auguftus, enlarged to twelve hundred thoufand. 

Census Eqvepr, the eftate or patrimony of a knight, 
rated at four hundred thoufand fefterces, which was 
required to qualify a perfon for that order, and with- 
out which no virtue or merit wras available. 

Census was alfo ufed for a perlon worth an hun- 
dred thoufand fefterces, or who was entered as fuch in 
the oenfual tables, on his own declaration. In which 
fenfe, cenfus amounts to the fame with clajjicus, or a 
man of the firft clafs ; though Gellius limits the eftate 
of thofe of this clafs to an hundred and twenty-five 
thoufand afles. By the Voconian lawr, no cenfus w'as 
allowed to give by his will above a fourth part of what 
he wras worth to a woman. 

Census w^as alfo ufed to denote a tax or tribute im- 
pofed on perfons, and called alfo capitation. See Ca- 
TiTE Cenfi. 

Census Dotninicutus, in writers of the low er age, 
denotes a rent due to the lord. 

Census Duplicatus, a double rent or tax, paid by 
vaffals to their lord on extraordinary or urgent occa- 
fions; as expeditions to the Holy Land, &c. 

Census Ecclefite Romance^ was an annual contribution 
voluntarily paid to the fee of Rome by the feveral 
princes of Europe. 

CENT, fignifies properly an hundred, being an a- 
bridgement of the wrord centum ; but is often ufed in 
commerce to exprefs the profit or lofs arifing from the 
fale of any commodity : fo that when we fay there is 
IO per cent, profit, or 10 per cent, lofs, upon any mer- 
chandize that has been fold, it is to be underftood, that 
the feller has either gained or loft ten pounds on every 
hundred pounds of the price at which he bought that 
merchandize; which is xV profit, or to UP" 
©n the total of the fale. 
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CENTAUREA, in botany : A genus of the poly- Centauren 

gamia fruftanea order, belonging to the fyngenefia clafs ^ 
of plants; and in the natural method ranking under ,  ^ ‘a^ 
the 49th order, Compofita. The receptacle is briftly ; 
the pappus fimple; the corolluke of the radius funnel- 
ftiaped, longer than thofe of the difk, and irregular. 

CENTAUR, in aftronomy, a part or moiety of a 
fouthern conftellation, in form half-man half-horfe; 
ufually joined with the wolf. The word comes from 
xtvraupuvj formed of , pungo / and T«-'jpo;t lull; q. d. 
bull-pricier. The ftars of this conftellation, in Ptole- 
my’s Catalogue are 37 ; in Tycho’s 4; and in the 
Britannic Catalogue, with Sharp’s Appendix, 35. 

CENTAURS, in mythology, a kind of fabulous 
monfters, half men and half horfes.—The poets pre- 
tend that the centaurs were the fons of Ixion and a 
cloud ; the reafon of which fancy is, that they retired 
to a caftle called which fignifies a “ cloud.”— 
This fable is differently interpreted : fome will have 
the centaurs to have been a body of fhepherds and 
herdfmen, rich in cattle, who inhabited the mountains 
of Arcadia, and to whom is attributed the invention 
of bucolic poetry. Palaepfuetus, in his book of incre- 
dibles, relates, that under the reign of Ixion, king of 
Theffaly, a herd of bulls on mount Theffaly run mad, 
and ravaged the whole country, rendering the moun- 
tains inacceffible; that fome young men who had 
found the art of taming and mounting horfes, under- 
took to clear the mountains of thefe animals, which 
they purfued on horfeback, and thence obtained the 
appellation of Centaurs. This fuccefs rendering them 
infolent, they infulted the Lapithae, a people of Thef- 
faly : and becaufe when attacked they fled w’ith great 
rapidity, it was fuppofed they w’ere half horfes and 
half men.—The Centaurs in reality were a tribe of 
Lapithae, who inhabited the city Pelethronium adjoin- 
ing to mount Pelion, and firft invented the art of 
breaking horfes, as is intimated by Virgil. 

CENTAUREA, greater centaury: A genus 
of the polygamia fruftanea order, belonging to the fyn- 
genefia cl'afs of plants ; and in the natural method 
ranking under the 49th order, Compojiia. The recep- 
tacle is briftly, the pappus fimple, the corollulas of the 
radius funnel-fhaped, longer than thofe of the difk, and 
irregular There are 61 fpecies. The root of one of 
them cal led glajlifolia, is an article in the materia medi- 
ca. It has a rough, fornewhat acrid tafte, and abounds 
with a red vifcid juice. Its rough tafte has gained it 
fome efteem as an aftringent; its acrimony as an ape- 
rient ; and its glutinous quality as a vulnerary : but 
the prefect practice takes very little notice of it in any 
intention. Another of the fpecies is the cyanus or 
blue bottle, which grows commonly among corn. 
The expreffed juice of this flower ftains linen of a 
beautiful blue colour, but is not permanent. Mr Boyle 
fays, that the juice of the inner petals, with a little alum, 
makes a beautiful permanent colour, equal to ultrama- 
rine. 

Lejfer Centaury. See Gentiana. 
CENTELLA, in botany : A genus of the tetran- 

dria order, belonging to the monoecia clafs of plants ; 
and in the natural method ranking under the nth ou- 
der, Sarmentacea. The male involucrum is tetraphyl- 
lous and quinquefiorous, with four petals; the female 
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Centenarl- involucrum is diphyllous and uniflofous ; the petals 

us four; the germen inferior; two ftyles ; and a bilocu- 
lar feed-cafe. 

CENTENARIUS, or Centenario, in the middle 
age, an officer who had the government or command, 
with the adminiftration of juftice, in a village. The 
centenarii as well as vicarii were under the jurifdic- 
tion and command of the court. We find them among 
the Franks, Germans, Lombards, Goths, &c. 

Centenarius was alfo ufed for an officer who had 
the command of 100 men ; moil frequently called a 
Centurion. 

Centenarius, in monafteries, wras an officer who 
had the command of 100 monks. 

CENTENINUM ovum, among naturalifts,. de- 
notes a fort of hen’s egg much fmaller than ordinary, 
vulgarly called a cock’s egg; from which it has been 
fabuloufly held that the cockatrice orbafilific is produ- 
ced. The name is taken from an opinion, that thefe 
ore the lail eggs which hens lay, having laid 100 be- 
fore ; whence centenlnum, q. d. the hundredth egg.— 
Thefe eggs have no yolks, but in other refpedts dif- 
fer not from common ones ; having the albumen, cha- 
lazes, membranes, &c. in common with others. In 
the place of the yolk is found a little body like a fer- 
pent coiled up, which doubtlefs gave rife to the fable 
of the bafiliik’s origin from thence. Their origin is 
with probability afcribed by Hervey to this, that the 
yolks in the vitellary of the hen are exhaufted before 
the albumina. 

CENTER, or Centre, in a general fenfe, fignifies 
a point equally diftant from the extremities of a line, 
figure, or body. The word is formed from the Greek 
xfvTpov, a point. 

Center of Gravity, in mechanics, that point about 
which all the parts of a body do in any fituation ex- 
adtly balance each other. 

Center of Motion, that point which remains at reft, 
while all the other parts of a body move about it. 

Center of a Sphere, a point in the middle, from 
which all lines drawn to the furface are equal. 

Hermes Trifmegiftus defines God an intelledlual 
fphere, whole center is every where, and circumference 
no where. 

CENTESIMA usura, that wherein the intereft in 
an hundred months became equal to the principal; i. e. 
where the money is laid out at one percent, per month; 
nnfwering to what in our ftyle would be called 12 per 
cent, for the Romans reckoned their intereft not by the 
year, but by the month. 

CENTESIMATION, a milder kind of military 
punifhment, in cafes of defertion, mutiny, and the like, 
when only every hundredth man is executed, 

CENTILOQUIUM, denotes a colledtion of 100 
fentences, opinions, or fayings. 

The centiloquium of Hermes, contains 100 apho- 
rifms, or aftrological fentences, fuppofed to have been 
written by fome Arab, falfely fathered on Hermes 
Trifmegiftus. It is only extant in Latin, in which it 
has feveral times been printed.—The centiloquium of 
Ptolemy is a famous aftrological piece, frequently con- 
founded with the former, confifting likewife of 100 
fentences, or doftrines, divided into fhort aphorifms, 
entitled alfo in Greek as being the fruit or re- 
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fult of the former writings of that celebrated aftrono- Centipes 
mer, viz. his quadripartitum and almagejlum ; or rather, ^.ent];vrCi 
by reafon that herein is ihown the ufe of aftrological , i 
calculations. 

CENTIPES, in zoology. See Scolopendra. 
CENTIPED worm, a term ufed for fuch worms 

as have a great many feet, though the number does 
not amount to 100, as the term feems to import.— 
M. Maloet relates the hiftory of a man, who, for 
thr^ee years, had a violent pain in the lower part of 
the forehead near the root of the nofe.: at length he 
felt an itching, and afterwards fomething moving with- 
in his noftril, which he brought away with his finger ; 
it was a worm of the centiped kind, an inch and an 
half long, which run fwiftly. It lived five or fix days 
among tobacco. The patient was free of his pain e- 
ver after. Mr|Littre mentioned a like cafe in 1708, 
of a larger centiped voided at the noife, after it had 
thrown the woman, in whofe frontal finus it was, into 
convulfions, and had almoft deprived her of her rea- 
fon. 

CENTLIVRE (Sufanna), a celebrated comic wri- 
ter, was the daughter of Mr Freeman of Holbeach, 
in Lincolnftiire ; and had fuch an early turn for poe- 
try, that it is faid fhe wuote a long before fhe was 
feven years old. Before fhe was twelve years of age, 
fhe could not only read Moliere in French, but enter 
into the fpirit of all the characters. Her father dying, 
left her to the care of a ftep-mother; whofe treatment 
not being agreeable to her, fhe determined, though al- 
moft deftitute of money and every other neceflary, to 
go up to London to feek a better fortune than what 
fhe had hitherto experienced. As fhe was proceeding 
on her journey on foot, fhe was met by a young gen- 
tleman from the univerfity of Cambridge, the after- 
wards well-known Anthony Hammond, Efq; who was 
fo extremely ftruck with her youth and beauty, that 
he fell inftantly in love with her ; and inquiring into 
the particulars of her ftory, foon prevailed upon her 
unexperienced innocence to feize on the protection he 
offered her, and go with him to Cambridge. After 
fome months cohabitation, he perfuaded her to come 
to London ; where, in a fhort time, fhe was married 
to a nephew of Sir Stephen Fox. But that gentleman 
not living with her above a twelvemonth, her wit and 
beauty foon procured her a fecond hufband, wdiofe 
name was Carrol, and who was an officer in the army; 
but he having the misfortune to be killed in a duel a- 
bout a year and an half after their marriage, fhe be- 
came a fecond time a widow. For the fake of fupport 
fhe now applied to her pen, and became a votary of 
the mufes; and it is under this name of Carrol that 
fome of her earlier pieces were publifhed. Her firft 
attempt was in tragedy, in a play called the Perjured 
Hnjhand; yet her natural vivacity leading her afterwards 
to comedy, we find but one more attempt in the buf- 
kin, among 18 dramatic pieces which fhe afterwards 
wrote. 

In 1706, fhe wounded the heart of one Mr Jofeph 
Centlivre, yeoman of the mouth, or in other words 
principal cook to her Majefty, who married her; and, 
after palling feveral years happily together, fhe died 
at his houfe in Spring-Garden, Charing-Crofs, in De- 
cember 1723. 

O o This 
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Centner. This lady for many years enjoyed the intimacy and the fmall weights. 

'»■' eftee!n Qf the moft: eminent wits of the times, viz. Sir 
Richard Steele, Mr Rowe, Budgell, Farquhar, Dr 
Sewell, See. and very few authors received more tokens 
of efteem and patronage from the great. With regard 
to her merit as a writer, it mull be allowed that her 
plays do not abound with wit, and that the language 
of them is fometimes even poor, enervate, incorreft, 
puerile ; but then her plots are bufy and well conduc- 
ted, and her characters in general natural and well 
marked. 

CENTNER, or Docimastic Hundred, in metal- 
lurgy and affaying, is a weight divilible, firft into an 
hundred, and thence into a greater number of other 
fmaller parts ; but though the word is the fame both 
with the alfayers and metallurgifts, yet it is to be un- 
derftood as expreffing a very different quantity in their 
different acceptation of it. The weights of the metal* 
lurgifls are eaiily underifood, as being of the common 
proportion, but thofe of the affayers are a thoufand 
times fmaller than thefe, as the portions of metals or 
ores examined by the alfayers are ufually very fmall. 

The metallurgifts, who extract metals out of their 
ores, ufe a weight divided into an hundred equal parts, 
each part a pound ; the whole they call a centner or 
hundred weight ; the pound is divided into thirty-two 
parts, or half ounces : and the half ounce into two 
quarters of ounces, and thefe each into two drams. 

Thefe divifions and denominations of the metallur-- 
gifts are eafdy underflood ; but the fame words, tho’ 
they are equally ufed by aflayei's, with them exprefs 
very different quantities ; for as. the centner of the 
metallurgifls contains an hundred pounds, the centner 
of the affayers is really no more than one dram, to 
which the other parts are proportioned. 

As the affayers weights are divided into fuch an ex- 
treme degree of minutenefs, and are fo very different 
from all the common weights, the affayers ufually 
■make them themfelves in the following manner, out of 
fmall filver, or fine folder plates, of fuch a fize, that the 
mark of their weight, according to the divifion of the 
dram, which is the docimajlic or affaying centner, may 
be put upon them. They firxl take for a balls one 
weight, being about two-thirds of a common dram : 
this they mark (64/^.) Then having at hand fome 
granulated lead, wafhed clean, well dried, and fifted 
very fine, they put as much of it into one of the fmall 
difhes of a fine balance as will equipoife the (64#.) 
as it is called, juft mentioned : then dividing this gra- 
nulated lead into very nice halves, in the two feales, 
after taking out the firfl filver weight, they obtain a 
perftft equilibrium between the two feales; they then 
pour the granulated lead out. of one difli of the feales, 
and inftead of it put in another filver weight, which 
they make exaftly equiponderant with the lead in the 
other fcale, and mark it ( 32/$.) If this fecund weight, 
when firft put into the fcale, exceed by much the 
weight of the lead, they take a little from it by a very 
fine file ; but when it comes very near, they ufe only a 
whetftone to wear off an, extremely fmall portion at a 
time. When it is brought to be perfectly even and 
equal to the lead, they change the feales to fee that no 
error has been committed, and then go on in the fame 
manner till they have made all.the divifions, and all 
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Then to have an entire centner or 

hundred weight, they add to the (,64$.) as they call 
it, a ^xlb. and a \lb. and weighing againft them one 
fmall weight, they make it equal to them, and mark it « 
(100.) This is the docimaftical, or aiTaying centner, 
and is really one dram*. 

CENTO, in poetry, a work wholly compofed of 
verfes or palfages promifcuquGy taken from other au- 
thors, only difpofed in a new form and order.—Pro- 
ba Ealconia has written the life of Jefus Chriil in cen- 
tos taken from Virgil. Alexander Rofs has done the 
like in his Chriftrados, and Stephen de Pleure the 
fame. 

CENTONARII, in antiquity, certain of the Ra- 
man army, who provided different forts of ftuff called 
centones, made ufe of to quench the fire which the 
enemies engines threw into the camp.- 

Thefe centonarii kept with the carpenters and other 
officers of artillery. 

CENTRAL forces, the powers which caufe a, 
moving body to tend towards, or recede from, the. 
center of motion. See Mechanics. 

Central Rule, a rule difeovered by Mr Thomas 
Baker, whereby to find the centre of a circle defigned 
to cut the parabola in as many points as an equatiorr 
to be conftrufted hath real roots. Its principal ufe 
is in the conftruftion of equations, and he hath applied 
it with good fuccefs as far as biquadratics. 

The central rule is chiefly founded on this property 
of the parabola, that, if a line be inferibed in that 
curve perpendicular to any diameter, a redlangle 
formed of the fegments of the infeript is equal to the 
reftangle of the intercepted diameter and parameter of 
the axis.. 

The central rule has the advantage over Cartes and 
De Latere’s methods of conftrufting equations, in 
that both thefe are fubjedl to the trouble of preparing 
the equation by taking away the fecond term. 

CENTRIFUGAL force, that force by which all 
bodies that move round any other body in a curve en- 
deavour to fly off from the axis of their motion in a 
tangent to the periphery of the curve, and that in 
every part of it. See Mechanics. 

Centrifugal-Machine, a very curious machine, in- 
vented by Mr Erfkine, for railing water by means of 
a centrifugal force combined with the preffure of the 
atmofphere. 

It confifts of a large tube of copper, £sV. in the form 
of a crofs, which is placed perpendicular in the water, 
and refts at the bottom on a pivot. At the upper 
part of the tube is a horizontal cog-wheel, which,, 
touches the cogs of another in a vertical pofition ; fo 
that by the help of a double winch, the whole ma- 
chine is moved round with very great velocity. 

Near the bottom of the perpendicular part of the 
tube is a valve opening upwards; and near the two 
extremities, but on the contrary fides of the arms, or 
crofs part of the tube, are two other valves opening 
outwards. Thefe two valves are, by the affiftance 
of fprings, kept fhut till the machine is put in motion, 
when the centrifugal velocity of the water forces , 
them open, and difeharges itfelf into a ciftern or refer- 
voir placed there for that purpofe. 

On the upper part of the arms are two holes, which, 
arc 
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are clofed by pieces fcrevring into the metal of the 
tube. Before the machine can work, thefe holes muft 
be opened, and water poured in through them, till 
the whole tube be full: by this means all the air will 
be forced out of the machine, and the water fupport- 
ed in the tube by means of the valve at the bottom. 

The tube being thus fdled with water, and the 
holes clofed by their ferew caps, it is turned round by 
means of the winch, when the water in the arms of 
the tube acquires a centrifugal force, opens the valves 
near the extremities of the arms, and flies out with a 
velocity nearly equal to that of the extremities of the 
faid arms. 

The above defeription will be very eafdy underftood 
by the figure we have added on Plate CXXXVI. 
which is a perfpe&ive view of the centrifugal machine, 
ere&ed on board a fhip. ABC is the copper tube. 
D, a horizontal cog-wheel, furnifhed with twelve cogs. 
E, a vertical cog-wheel, furniflied with thirty-fix cogs. 
F, F, the double winch, a, the valve near the bot- 
tom of the tube, b, b, the two pivots on which the 
machine turns, c, one of the valves in the crofs-piece; 
the other at cl, cannot be feen in this figure, being on 
the other fide of the tube, e, e, the two holes through 
which the water is poured into the machine. GH, the 
ciftern or refervoir. I, I, part of the drip’s deck. 
The diftance between the two valves, c, d, is fix feet. 
The diameter of thefe valves is about three inches; 
and that of the perpendicular tube about feven inches 

If we fuppofe the men who work the machines can 
turn the winch round in three feconds, the machine 
will move round its axis in one fecond ; and confe- 
quently each extremity of the arms will move with a 
velocity of 18.8 feet in a fecond. Therefore a column 
of water of three inches diameter will iffue through 
each of the valves with a velocity of 18.8 feet in a fe- 
cond: but the area of the aperture of each of the valves 
is 7.14 inches ; which being multiplied by the velocity 
in inchesr: 225.6, gives 1610.784 cubic inches, the 
quantity of water difeharged through one of the aper- 
tures in one fecond; fo that the whole quantity dif- 
eharged in that fpace of time through both the aper- 
tures is= 3 221.568 inches; or 195294.08 cubic inches 
in one minute. But 60812 cubic inches make a tun, 
beer-meaiure ; confequently, if we fuppofe the centri- 
fugal machine revolves round its axis in one fecond, it 
will raite nearly 3 tuns 44 gallons in one minute : but 
this velocity is certainly too great, at leaft to be held 
for any confiderable time ; fo that, when this and o- 
ther deficiencies in the machine are allowed for, two 
tuns is nearly the quantity that can be raifed by it in 
one minute. 

It will perhaps be unneceffary to obferve, that as 
the water is forced up the perpendicular tube by the 
preffure of the atmofphere, this machine cannot raife 
water above 32 feet high. 

An attempt was made to fubftitute this machine in 
place of the pumps commonly ufed on fhip-board, but 
the labour of working was found to be fo great as to 
fender the machine inferior to the chain-pump. A 
confiderable improvement, we apprehend, would be, to 
load with a weight of lead the ends of the tubes thro’ 
which the water iffues, which would make the machine 
■ftirn with a great deal more eafe, as the centrifugal 

1 1 C E N 
force of the lead would in feme meafure afl the part Centripetal 
of a fly ; 

CENTRIPETAL force, that force by which a 1_n'. 
body is every where impelled, or any how tends, to- 
wards fome point as a centre. See Mechanics. 

CENTR1SCUS, in ichthyology, a gerius of fifties 
belonging to the order of amphibia nantes. The head 
gradually ends in a narrow fnout, the aperture is broad 
and flat; the belly is carinated ; and the belly-fins u- 
nited. There are two fpecies, 1. The feutatus 
has its back covered with a fmooth bony fnell, which 
ends in a fliarp fpine under which is the tail ; but the 
back fins are between the tail and the (pine. It is a 
native of the Eaft Indies. 2. The fcolopax has a rough 
fcabrous body, and a llraight extended tail. It has 
two belly-fins, with four rays in each, and has no teeth. 
It is found in the Mediterranean. 

CENTRONIA, in natural hiftory, a name by which 
the echini marini have been lately diftinguilhed. Dr 
Hill makes them a diftiaft clafs of animals living under 
the defence of fhelly coverings formed of one piece, 
and furniftied with a vail number of fpincs moveable at 
the creature’s pleafure. 

CENTUMCELLAL, (anc. geog.), Trajan’s villa 
in Tufcany, on the coaft, three miles from Algas ; with 
an excellent port, called Trajanus Portus, (Ptolemy) ; 
and a fa&itious ifland at the mouth of the port, made 
with a huge block of Hone, on which two turrets rofe, 
with two entrances into the bafon 01 harbour, Rutilius. 
Now Civila Necchia. E. Long. 12. 30. N. Lat.42. 

CENTUMVIRI, in Roman antiquity, judges ap- 
pointed to decide common caufes among the people : 
they were chofen, three out of each tribe ; and though 
five more than an hundred, were neverthelefs called 
eentumviri, fiom the round number rfn/aw, an hundred. 

CENPUNCULUS, in botany: A genus of the 
monogynia order, belonging to the tetrandria clafs of 
plants; and in the natural method ranking under the 
20th order, Rotacea. The calyx is quadrifid; the 
corolla quadrifid, and patent ; the ftamina are fhort j 
the capfule is unilocular, cut round, or parting hori- 
zontally. 

CENTURION, among the Romans, an officer in 
the infantry, who commanded a century, or an hun- 
dred men. 

In order to have a proper notion of the centurions, 
it mufl: be remembered, that every one of the thirty 
mailipuli * in a legion was divided into two ordines, or * See 
ranks ; and confequently the three bodies of the ha- 
ftati, principes, and triarii, into 20 orders a piece, as 
into 10 manipuli. Now, every manipulus was allowed 
two centurions, or captains, one to each order or cen- 
tury : and, to determine the point of priority between 
them, they were created at two different elections. 
The 50 who were made fir ft always took the precedency 
of their fellows ; and therefore commanded the right- 
hand orders, as the others did the left. The triarii, 
or pUani, fo called from their weapon the p'dum, being 
elteemed the moft honourable, had their centurions e- 
ledted firft, next to them the principes, and afterwards 
the haftati ; whence they were called primus et fecundut 
p'dus, primus et fecundus princeps, primus et fecundus hajla- 
tus ; and fo on. Here it may be obferved, that primi 
ordines is fometimes ufed in hiftorians for the centu- 

O o 2 rions 
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Centurion rions of tliefe orders ; and the centurions are Come- the time of our Saviour’s incarnation : In which fenfe Centuri 

H times ft vied principes ordinum, and pr inapes centurionum. we lay the firft century, the lecond century, of* . Ceos. entury. may take notice too what a large field there lay Centuries of Magdelurg, a famous ecclefiaf ica 1- , , 

for promotion : firft through all the orders of the ha- ftory, ranged into 13 centuties, carried down to trie 
ftati; then quite through the ptincipes ; and afterwards year 1298, compiled by feveral hundred proteftancs of 
from the laft order of the triarii to the primipilus, the Magdeburg, the chief of whom was Flacius Illyricus. 
moft honourable of the centurions, and who deferves CEN.1 USSIS, in Roman antiquit), a coin contatn- 
to be particularly defcribed. This officer, befides his 
title of primipilus, went under the feveral titles of dux 
legionis, prafeclus legion’s, primus centurionum, and primus 
eenturio; and was the firit centurion of the triarii in 
every legion. He prefided over all the other centu- 
rions, and generally gave the word of command by or- 
der of the tribunes. Befides this, he had the care of 
the eagle, or chief ftandard, of the legion : hence, 
aquiht praejje, is to bear the dignity of primipilus; 
and hence aquila is taken by Pliny for the faid office. 
Nor was this ftation only honourable, but very profit- 
able too : for he had a fpecial ftipend allowed him, pro- 
bably as much as a knight’s eftate ; and, when he left 
that charge, was reputed equal to the members of the 
equeftrian order, bearing the title of primipilarius, in 
the fame manner as thofe who had difcharged the 
greateft civil offices were ftyled ever after, confulares, 
cenforii, &c. 

CENTURIPiE, Centoripa, or Centuripe, 
(anc. geog.), a town in the fouth-weft of the territory 
of Etna, on the river Cyamaforus: Now Centorbi, or 
Centurippi. It was a democratical city, which, like 
Syracuie, received its liberty from Timoleon. Its in- 
habitants cultivated the fine arts, particularly fculpture 
and engraving. In digging for the remains of antiqui- 
ties, cameos are no where found in fuch abundance as 
at Centurippi and its environs. The fituation of the 
place is romantic : it is built on the fummit of a vaft 
group of rocks, which was probably chofen as the moft 
difficult of accefs, and confequently the propereft. in 
times of civil commotion. The remains ftill exiiting 
of its ancient bridge are a proof of its having been a 
confiderable city. Cicero fpeaks of it as fuch. It was 
taken by the Romans, plundered and oppreffed by 
Verres, deftroyed by Pompey, and reftored by Odtar 
vius, who made it the refidence of a Roman colony. 

CENTURY, in a general fenfe, any thing divided 
into, or confiding of, an hundred parts. 

The marquis of Worcefter publifhed a Century, of 
inventions, (foi^a fpecimen of which, fee Acoustics, 
n° 27.); and Dr Hooke has given a decimate of inven- 
tions, as part of a Century, of which he affirmed him- 
felf matter. It is remarkable, that both in the cen- 
tury of the former, and the decimate of the latter,, we 
find the principle on which Savary’s fire or fteam en- 
gine is founded. See SrEAM-Engine. 

Century in antiquity. The Roman people, when 
they were aflembled for the ele&ing of magiftrates, 
cna&ing of laws, or deliberating upon any public af- 
fair, were always divided into centuries, and voted by 
centuries, in order that their votes might be the more 
eafily collected, whence thefe aflemblies were called 
comitia centuriata. The Roman cohorts were alfo di- 
vided into centuries. See Centurion and Cohort. 

Century, in chronology, the fpace of one hundred 
years. This method of computing by centuries is ge- 
nerally obferved in church hiftory, commencing from 

ing 100 afles* 
CENTZONTU, in ornithology, the Mexicaa 

name of the Eurduspolyglottus. See 1 urdus. 
CEODES, in botany : A genus of the dicecia or- 

der, belonging to the polygamia clals of plants. There 
is no calyx ; the corolla is monopetalous, with a ffiort 
turbinated tube; the ftamina are ten iubulated fila- 
ments; the antherae roundifh. 

CEORLES, the name of one of the clafles or or- 
ders into which the people were diftinguifhed among 
the Anglo-Saxons., The ceorles, who were perfons 
completely free, and dei'cended from a long race of 
freemen, conftituted a middle clafs between the la- 
bourers and, mechanics (who were, generally fiaves, or, 
defeended from Haves), on the one hand, and the no- 
bility on the other. They might go where they plea- 
fed, and purfue any way of life that was moft agreeable 
to their humour ; but id many of them applied to a, 
griculture, and farming the lands of the nobility, that 
a ceorl was the moft common name for a huibandman 
or farmer in the Anglo-Saxon times. Thefe ceorls, 
however, feem in general to have been a kind of gentle-- 
men farmers ; and if any one of them profpered fo 
well as to acquire the property of five hydes of land, 
upon which he had a church, a kitchen, a bell-houfe, 
and great gate, and obtained a feat and office in the 
king’s court, he was efteemed a nobleman or thane». 
If a ceorl applied to learning, and attained to prieft’s 
orders, he was alfo confidered as a thane ; his were- 
gild, or price of his life, was the fame, and his tefti- 
mony had the fame weight in a court of.juitice. When 
he applied to trade, and made three voyages beyond 
fea, in a (hip of his own, and with a cargo belonging 
to himfelf, he was alfo advanced to the dignity of a 
thane. But if a ceorl had a greater propenfity to arms 
than to learning, trade, or agriculture, he then became 
the fitheundman, or military retainer, to fome. potent 
and warlike earl, and was called the hufcarle of fuch an 
earl. If one of thefe hufcarles acquitted himfelf fo 
well as to obtain from his patron either five hydes of 
land, or a gilt fword, helmet, and breaftplate, as a re~ 
ward of his valour, he was likewife confidered as a 
thane. Thus the temple of honour ftood open to thefe 
ceorls, whether they applied themfelves to agriculture^, 
commerce, letters, or arms, which were then the only 
profeffioHs efteemed worthy of a freeman.. 

CEOS, Cea, Cia, or Cos, (anc. geog.), one of ths 
Cyclades, lies oppofite to the promontory of Achaia 
called Sunium, and is 50 miles in compafs. This ifland 
is commended by the ancients for its fertility and rich- 
nefs of its paftures. The firft filk fluffs, if Pliny and 
Solinus are to be credited, were wrought here. Ceos 
was particularly famous for the excellent figs it pro-, 
duced. It was firft peopled by Ariftasus, the fon of 
Apollo and Cyrene, who, being grieved for the death 
of his fon Adlaeon, retired from Thebes, at the per- 
fuafion of his mother, and went over with fome The-* 

bans 
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Ceos bans to Ceos, at that time uninhabited. Diodorus Si- tumn dye to a reddifn colour. The flowers, which Cephalic 

II CU1US telle us, that he retired to the ifland of Cos ; but are aggregate flowers, jproperly fo called, are produ* Geph^lenia, 
I’ephalan* the anclentg) as Servius obferves, 

thys. 
called both thefe 

iflands by the name of Cos. Be that as it will, the 
ifland of Ceos became fo populous, that a law prevail- 
ed there, commanding all perfons upwards of fixty to 
be poifoned, that others might be able to fubfifl; io 
that none above fixty were to be feen in the ifland, 
being obliged, after they arrived at that age, either to 
fubmit to the law, or abandon the country, together 
with their effedts. Ceos had, in former times, four fa- 
mous cities, •u/n. Julis, Carthsea, Coreifus, and Prae- 
effa. The two latter were, according to Pliny, fwal- 
lowed up by an earthquake. The other two flourifhed 
in Strabo’s time. Carthsea flood on a riling ground, 
at the end of a valley, about three miles from the fea. 
The lituation of it agrees with that of the prefent town 
of Zia, which gives name to the whole illand. The 
ruins both of Carthsea and Julis are Hill remaining; 
thole of the latter take up a whole mountain, and are 
called by the modern inhabitants Polls, that is, the city. 
Near this place are the ruins of a ftately temple, with 
many pieces of broken pillars, and ftatues of moll ex- 
quifite workmanfhip. The walls of the city were of 
marble, and feme pieces are Hill remaining above 12. 
feet in length. Julis was, according to Strabo, the 
birth-place of Simonides, Bacchylides, Erafifliatus* 
and AriHo. The Oxford marbles tell us, that Simo- 
nides, the fon of Leoprepis, invented a fort of artificial 
memory, the principles of which he explained at A- 
thens, and add, that he was defeended of another Si- 
monides, who was a poet no lefs renowned than him- 
felf. One of thefe two poets invented thofe melan- 
choly verfes which were lung at funerals, and are cal- 
led by the Latins nania. Strabo fays, that the Athe- 
nians, having befieged the city of Julis, raifed the 
fiege, upon advice that the inhabitants had refolved to 
murder ail the children under a certain age, that ufe- 
ful perfons might not be employed in looking after 
them. Ceos was, with the other Greek iflands, fub- 
dued by the Romans, and bellowed upon the Athe- 
nians by Marc Antony the triumvir, together with 
iEgina, Tinos, and fome other adjoining iflands, which, 
were all reduced to. one Roman province by Velpalian. 
The ifland is now called Zea. 

CLPA,. the onion. See Allium. 
CEPHALANTHUS, button-wood : A genus 

of the monogynia order, belonging to the tetrandria 
clafs of plants ; and in the natural method ranking 
under the 48th order, Aggregate. There is no^om- 
mon calyx ; the proper one is fuperior, and funnel- 
ftiaped; the receptacle globofe and naked, with one 
downy feed. There is only one fpecies, the Occidenta- 
lis ; a deciduous flirub, native of north America. It 
grows to about five or fix feet high ; and is not a 
very bufhy plant, as the branches are always placed 
thinly in proportion to the fize of the leaves, which 
will grow more than three inches long, and one and a 
half broad, if the trees are planted in a foil they like. 
The leaves Hand oppofite by pairs on the twigs, and 
alfo fometimes by threes, and are of a light-green 
colour: Their upper furface is fmooth ; they have 
a ftrong nerve running from the footftalk to the 
point, and feveral others from that on each fifle to the 
Borders: Thefe, as well, as the footfialks, in the au- 

ced at the ends of the branches, in globular heads 
July. The florets which compofe thefe heads are fun- 
nel-lhaped, of a yellow colour, and faitened to an axis 
•which is in the middle.—The cephalanthus is propa- 
gated from feeds, which we receive from America. 
Thefe fhould be fown as foon as they arrive, and there 
will be a chance of their coming up the firfl fpring; 
though they often lie till the fpring after before they 
make their appearance. They may be fown in good 
garden mould of almoH any foil, if fomewhat moift 
the better, and fliould be covered about a quarter of 
an inch deep. This flirub is alfo propagated by lay- 
ers. If the young Ihoats are laid in autumn, they 
will have flruck good root by the autumn following,, 
and may be then taken up, and fet in the places where 
they are defigned to remain. Cuttings of this tree,, 
alfo, planted in the autumn in a rich, light, moiR. 
foil, wall grow: and by that means alfo plenty of thefe 
plants may be foon obtained.. 

CEPHALIC, in a general meaning, fignifies any 
thing belonging to the head. 

Cephalic Medicines, are remedies for diforders of 
the head. Cordials are comprehended herein, as are. 
alfo whatever promotes a free circulation of the blood 
through the braini 

Except when the diforder arifes from excefs of heat, 
or an inflammatory difpofition in the head, moiH to- 
picals-fliould never be ufed; but always dry ones. 

To rub the head after it is fhaved proves an inHan- 
taneous cure for a cephalalgia, a Huffing of the head* 
and a weaknefs of the eyes, arifing from a weak and 
relaxed Hate of the fibres. And as by every frefli 
evacuation of the humours their quantity is not only 
lefiened, but alfo their recrementitious parts derived' 
thither, the more frequently the head is fhaved, the 
larger quantity of humour is difeharged ; fo that the 
frequent (having of the head and beard is likewife a 
perpetual bliHer ; and in as much as it is ufeful, it is 
a cephalic. 

Cephalic Vein, in anatomy, creeps along the arm 
between the fkin and the mufcles, and divides it into 
two branches : the external goes down to the wrifl, 
where it joins the bafilica, and turns up to the back of 
the hand ; the internal branch, together with a fmall 
one of the bafilica, makes the mediana. 

The ancients ufed to opcm this vein for diforders of 
the head, for which reafon it bears this name ; but a- 
better acquaintance with the circulation of the blood 
informs us, that there is no foundation for fuch a no- 
tion. 

CEPHALENIA, or Cephallenia, an ifland of 
the Ionian fea between Ithaca and Zacynthus,. known 
in Homer’s time by the names of Samus and Epirus 
Mekena, is about eighty miles in length, forty in 
breadth, and a hundred and thirty in compafs. It had 
anciently four cities, one of which bore the name of; 
the ifland. Strabo tell us, that in his time there were, 
only two -cities remaining ; but Pliny fpeaks of three; 
adding, that the ruins of Same, which had been de;-* 
Hroyed by the Romans, were Hill in being. Same 
was the metropolis of the ifland, and is fuppofed tc* 
have Hood in the place which the Italians call Porto. 
Guifcardo. The names of the four cities were, accord* 

ing 
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Cephalonla ing to Thucydides, Same, Prone, Crami, and False, there is no corolla; the filament is long : The female 

Cera to-1" ^ ^aiK^ was fulxiu^d by the Thebans, under the calyx is diphyllous, and grown to the germen; there condudt of Amphitryo, who is faid to have killed Pte- is no corolla ; the ftyles are two; the feed is two- 
v—-y—-< relas, who then reigned here. While Amphitryo horned and compreffed. 

was carrying on the war in Cephalenia, then called CERATONIA, the Carob Tree, or St John’s- 
Samos, one CephaluS', a man of great diftinftion at bread: A genus of the polyaecia order, belonging to 
Athens, having accidentally killed his wife Procris in the polygamia clafs of plants ; and in the natural me- 
fhooting at a deer, fled to Amphitryo, who, pitying thod ranking under the 33d order, Ao/M/wtafe.*?. The 
his cafe, not only received him kindly, but made calyx is hermaphrodite and quinquepartite ; there is no 
him governor of the ifland, which thenceforth was corolla; the itamina are five; the ityle is filiform ; the 
called Cephalenia. After it had been long in fubjec- legumen coriaceous and polyfpermous. It is alfo dioec:- 
tion to the Thebans, it fell under the power of the ous, or male and female diltindt on different plants. There 
Macedonians, and was taken from them by the Alto- is but one fpecies, the filiqua, a native of Spain, of fome 
lians, who held it till it was reduced by M. Fulvius parts of Italy, and the Levant. It is an ever-green ; 
Nobilior, who, having gained the metropolis aftei a and, in the countries where it is native, grows in the 
four months liege, fold all the citizens for fiaves, hedges. It produces a quantity of long, flat, browns 
adding the whole ifiand to the dominions of his repub- coloured pods, which are thick, meally, and of a 
lie. Now called Cephalonia. fweetifh tatte. Thefe pods are many times eaten by 

CEPHALONIA, the capital of an ifland of the the poorer fort of inhabitants when there is a fcarcity 
fame name, fituated in the Mediterranean, near the of other food; but they are apt to loofen the belly, and 
coaft of Epirus, and fubjedl to the Venetians. E. Long, caufe gripings of the bowels. They are called St 
21. N. Eat. 30. 30. johns-bread, from an ill-founded affertion of fome 

CEPHEUS, in fabulous hiflory, a king of Arcadia, writers on Scripture, that thefe pods were the locufls 
on whofe head Minerva fa ft cuing one of Medufa’s St John eat with his honey in the wildernefs. The 
hairs, he was rendered invincible. tree may be propagated in this country from feeds, 

Cepheus, in aftronomy, a conftellation of the nor- which are to be Town in a moderate hot-bed, and the 
them hemifphere. See Astronomy, n°4o6. plants inured to the open air by degrees. 

CERAM, an ifland in the Indian ocean, be- CERATOPHYLLUM, in botany: A genus of 
tween the Molucca iflands on the north, and thofe the polyandria order, belonging to the monoecia clafs 
of Ambona and Banda on the fouth, lying be- of plants; and in the natural method ranking under the 
tween E. Long. 126. and 129. in S. Eat. 3. It is 15th order, Inundata. The male calyx is multipartite; 
about 150 miles long, and 60 broad ; and here the 

Ceratoniv 
II 

Ceiiiunii. 

Dutch have a foitrefs, which keeps the natives 
fubje&ion. 

CERAMBYX, in zoology, a genus of infedfs of 
the beetle kind, belonging to the order of infedta co- 
leopatera. The antennae are long and fmall; the 
brealt is fpinous or gibbous ; and the elytra are li- 
near. There are no lei's than 83 fpecies enumerated 
by Linnaeus, principally diftinguifhed by the figure of 
the breaft. 

CERASTES, in zoology, the trival name of a 
fpecies of Anguis and Coluber. 

CERASTIUM, mouse-ear: A genus of the pen- 
tagynia order, belonging to the decandria clafs of 
plants ; and in the natural method ranking under the 
22d order, Caryophyllea. The calyx is pentaphylions 5 
the petals are bifid ; the capfule is unilocular, and 
opening at the top. There are 16 fpecies, but none 
t)f them poiTeffed of any remarkable property. 

CERASUS, in botany. See Prunus. 
CERATE, in pharmacy, a thickifh kind of oint- 

ment, applied to ulcerations, excoriations, &c. See 
Pharmacy, Index. 

CERATION, the name given by the ancients to 
the fmall feeds of Ceratonia, ufed by the Arabian phy- 
ficians as a weight to adjuft the dofes of medicines ; 
as the grain weight with us took its rife from a grain 
of barley. 

Ceratoh, or cerattutn, was alfo a filver coin, equal 
to one third of an obolus. 

CE R A TO C A RPTJS, in botany : A genus of the 
Wionandria order, belonging to the moncecia clafs of 
-fdants; and in the natural method ranking under the 
■93 th order, Bohr acts. The male calyx is bipartite ; 

no corolla ; ftamina from 16 to 20: The female calyx 
is multipartite ; no corolla ; one piftil; no ftyle ; one 
naked feed. 

CERAUNIA, Ceraunias, or Ceraunius La- 
pis, in natural hiftory, a fort of flinty ttone, of no 
certain colour, but of a pyramidal or wedge-like fi- 
gure; popularly fuppofed to fall from the clouds in the 
time of thunder-ftorms, and to be pofleffed of divers 
notable virtues, as promoting fleep, preferving from 
lightning, &c. The word is from the Greek 
thunderbolt. The ceraunia is the fame with what is 
otherwife called the thunder-ftone, or thunder-bolt ; 
and alfo fometimes fagitta, or arrow’s-head, on ac- 
count of its Ihape. The cerauniae are frequently con- 
founded with the ombriae and brontiae, as being all 
fuppofed to have the fame origin. The generality 
of naturalifts take the ceraunia for a native ftone, 
formed among the Pyrites, of a faline, concrete, mi- 
neral juice. Mercatus and Dr Woodward aflert it to 
be artificial, and to have been fafhioned thus by tools. 
The ceraunia, according to thefe authors, are the heads 
of the ancient weapons of war, in ufe before the in- 
vention of iron; which, upon the introduction of that 
metal, growing into difufe, were difperfed in the fields 
through this and that neighbouring country. Some 
of them had poffibly ferved in the tarly ages for axes, 
others for wedges, others for chiflels ; but the greater 
part for arrow-heads, darts, and lances. The cerau- 
nia is alfo held by Pliny for a white or cryilal-coloured 
gem, that attrafted lightning to itfelf. What this 
was, is hard to fay. Prudentius alfo fpeaks of a yel- 
low ceraunia; by which he is fuppofed to mean the 
carbuncle or pyropus. 

CERBERA, in botany; A genus of the monogy- 
nia 
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Cerberus nia order, belonging to the pentandria clafs of plants ; 

!1 and in the natural method ranking under the 30th Cercis order, Contort a. The fruit is a monofpermous phim. 
The moft remarkable fpecies is the atroucir, a na- 
tive of the warm parts of America. It rifes with 
an irregular ftenr to the height of eight or ten feet, 
fending out many crooked diffufed branches, which 
towards their tops are garnifhed with thick fucculent 
leaves of a lucid green, fmooth, and very full of a 
milky juice. The flowers come out in loofe bunches 
at the end of the branches ; they are of a cream co- 
lour, having long narrow tubes, and at the top are 
cut into five obtufe fegments, which feem twilled, fo 
as to Hand oblique to the tube. The wood of this 
tree {links mofl abominably, and the kernels of the 
nuts are a deadly poifon to which there is no antidote; 
fo that the Indians vrill not even ufe the wood for 
fuel. 

CERBERUS, in fabulous hiftory, a dreadful three- 
headed maftiff, bora of Typhon and Echidna, and pla- 
ced to guard the gates of hell. He fawned upon thofe 
who entered, but devoured all who attempted to get 
back. He w as, however, maftered by Hercules, who 
dragged him up to the earth, when, in ftruggling, a 
foam dropped from his mouth, which produced the 
poifonous herb called aconite or nuolf’s-bane. 

Some have fuppofed that Cerberus is the fymbol of 
the earth, or of aIl;devouring time ; and that its three 
mouths reprefent the prefent, pall, and future. The 
viftory obtained by Hercules over this monfter, de- 
notes the conquell which this hero acquired over his 
pallions. Dr Bryant fuppofes that Cerberus wus the 
name of a place, and that it lignilied the temple of 
the Sun; deriving it from Kir-Alory the place of light. 
This temple was alfo called Tcr-Caph-El, which was 
changed to . an(l hence Cerberus was fup- 
pofed to have had three heads. It was likewife called 
Tor-Keren, furris Regia; whence Tr‘ from 
three, and x^kvov, head. 

CERCELE, in heraldry: a crofs cercele is a crofs 
which, opening at the ends, turns round both ways like 
a ram’s horn. See Cross. 

CERCIS, the Judas-tree: A genus of the mo- 
nogynia order, belonging to the decandria clafs of 
plants; and in the natural method ranking under 
the 33d order, Lomentacea. The calyx is qinque- 
dentated, and gibbous belowr; the corolla papiliona- 
ceous, wTith a fhort vexillum or flag-petal under the 
wings or fide-petals ; a leguminous plant. There are 
only two fpecies, both deciduous. 

1. The iiliquaftrum, common Judas-tree, or Ita- 
lian cercis, a native of Italy and other parts of the 
fouthof Europe.—Thefe differ in the height of their 
growth in different places: In feme they will arrive 
to be fine trees, of near twenty feet high ; w'hilft iu 
others they will not rife to more than ten or twelve 
feet, fending forth young branches irregularly from 
the very bottom. The ftem of this tree is of a dark- 
greyifh colour, and the branches, which are few and 
irregular, have a purpliffi caff. The leaves are fmooth, 
heart-fhaped, and roundifh, of a pleafant green on 
their upper furface, hoary underneath, and grow al- 
ternately on long footftalks. The flowers are of a 
fine purple : They come out early in the fpring, in 
duffers, from the fide of the branches, growing upon 

(hort footftalks; and in feme fituations they are fuc- Ce-cis. 
ceeded by long flat pods, containing the feeds, wdiich, 
in very favourable feafons, ripen in England. Some 
people are fond of eating thefe flowers in fallads, on 
W'hich account alone in fome parts this tree is propa- 
gated. The varieties of this fpecies are, 1. The 
Flefli-coloured; 2. The White-flowered ; and, 3. The 
Broad-podded Judas-tree. 

2. The Canadenffs, or Canadian cereis, wrill grow 
to the fize of the firft fort in fome places. The branch- 
es are alfo irregular. The leaves are cordated, downy, 
and placed alternately. The flowers ufually are of »> 
palith red colour, and {how themfdves likewife in the~ 
fpring, before the leaves are grown to their fize. 
Thefe too are often eaten in fallads, and afford.an ex-- 
cellent pickle. There is a variety of this with deep 
red, and another with purple flowers. The pleafure 
which thefe trees will afford in a plantation may be 
eafily conceived, not only as they exhibit their flowers 
in duffers, in different colours, early in the fpring, 
before the leaves are grown to fuch a fize as to hide 
them ; but from the difference of the upper and lower 
furface of the leaves ; the one being of a fine green, 
the other of a hoary caff ; fo that on the fame tree*., 
even in this refped, is flrown variety; an improve- 
ment whereof is made by the waving winds, which., 
will prefent them alternately to view. 

Propagation. As thefe fpecies will not take root by 
layers, they muff be propagated by feeds, which may 
be had from abroad. They are generally brought us 
found and good, and may be fown in the months of 
February or March. Making any particular compoft 
for their reception is unneceffary ; common garden 
mould, of almoft every fort, will do very well: And 
this being well dug, and cleared of all roots, weeds, 
&c. lines may be drawn for the beds. The mould be- 
ing fine, part of it {hould be taken out, and lifted 
over the feeds, after they are fown, about half an inch 
thick. Part of the feeds will come up in the fpring,. 
and the others will remain until the fpring following ; 
fo that whoever is defirous of drawing the feedlings 
of a year old to plant out, muff not deftroy the bed, 
but draw them carefully out, and after that there will 
be a fucceeding crop. However, be this as it will, 
the feeds being come up, they muff be weeded, and 
encouraged by watering in the dry feafon; and they 
will require no farther care during the firft fummer. 
In the winter alfo. they may be left to themfelves, 
for they are very hardy ; though not fo much but that 
the ends of the branches will be killed by the froft, 
nay, fometimesto the very bottom of the young plant, 
where it will {hoot out again afre(h in the fpring. 
Wherever, therefore, isdefirous of fecuringhis feedling- 
plants from this evil, {hould have his beds hooped, in 
order to throw mats over them during the hard frofts. 
Toward the latter end of March, or beginning of A- 
pril, the plants having been in the feed-bed one or 
two years, they {hould be taken out, and planted in- 
the nurfery : The diftance of one foot afunder, and 
two feet in the rows, {hould be given them. Hoeing 
the weeds down in the fummer muff alfo be allowed,. 
as well as digging between the rows in the winter. 
Here they may ftand until they are to be removed 
finally ; but they muff be gone over in the winter 
with the knife, and fuch irregular branches taken off 

as • 
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Cerc^pi* as arc produced near the root; by which management After the battle of Cannas, the defolation was fo CereaHjj 

died t}ie tree may be trained up to a regular Item. Such, great at Rome, that there were no women to cele- II 

Cerialia continue^Hanburry, is the culture of the fpecies of brate the feaft, by reafon they were all in mourning 5 cercis ; forts that are not to be omitted where there fo that it was omitted that year. 
are any pretenfions to a colle&ion. Befides, the Cerealia, in botany, from Ceres the goddefs of 
wood itfelf is of great value; for it polHhes exceedingly corn ; Linnaeus’s name for the larger efculent feeds of 
well, and is admirably veined with black and green. the graffes : thefe are rice, wheat, rye, barley, oats, 

CERCOPITHECI, in natural hiftory, the name gi- millet, panic grafs, Indian millet, holcus, zizania, and 
Ven by Mr Ray to monkeys, or the clafs of apes with maize. To this head may be likewife referred darnel, 
loner tails. See Ape and Simia. (Mum); which, by preparation, is rendered efculent. 

CERDA (John Lewis de la), a learned Jefuit of CEREBELLUM, the hinder part of the head, 
Toledo, wrote large commentaries on Virgil, which See Anatomy, n° 153. 
have been much efteemed ; alfo feveral other works. CEREBRUM, the brain. Its ftruaure and ufe 
He died in 1643, aged 80. are not fo fully known as fome other parts of the 

CERDONIANS, ancient heretics, who maintained body, and different authors confider it in various man- 
moll of the errors of Simon Magus, Saturninus, and ners. However, according to the obfervations of thofe 
the Manichees. They took their name from their moll famed for their accuracy and dexterity in anato- 
leader Cerdon, a Syrian, who came to Rome in the mical inquiries, its general ftrudure is as given in 
time of pope Hyginus, and there abjured his errors : Anatomy, n 132, 
but in appearance only ; for he was afterwards con- Dr Hunter obferves, that the principal parts of the 
vidled of perfiiling in them, and accordingly call out medullary fubilance of the brain in ideots and mad- 
of the church again. Cerdon afferted two principles, men, fuch as the thalami nervorum opticorum, and me- 
the one good and the other evil : this lail, according dulla oblongata, are found entirely changed from a me- 
to him, was the creator of the world, and the god that dullary to a hard, tough, dark-coloured fubilance, 
appeared under the old law. The ffrll, whom he call- fometimes refembling white leather, 
ed unknown, was the father of Jefus Chrilt; who, he CEREMONIAL (cerernoniale), a book in which is 
taught, was incarnate only in appearance, and was preferibed the order of the ceremonies to be obferved 
not born of a virgin ; nor did he fuffer death but in ap- in certain adlions and occalions of folemnity and pomp, 
pearance. He denied the refurreclion ; and rejedled The ceremonial of the Roman church is called ordo 
all the books of the Old Tellament, as coming from Romanus. It was publilhed in 1516 by the bilhop of 
an evil principle. Marcion, his difciple, fucceeded Corcyra ; at which the college of cardinals were fo 
him in his errors. fcandalized, that fome of them voted to have the au- 

CE RE ALIA, in antiquity, feafts of Ceres, inllituted thor as well as book burnt, for his temerity in expofing 
by Triptolemus, fon of Celeus king of Eleufine in At- the facred ceremonies to the eyes of profane people, 
tica, in gratitude for his having been inftrudled by Ceremonial is alfo ufed for the fet or fyllem of 
Ceres, who was fuppofed to have been his nurfe, in rules and ceremonies which cullom has introduced for 
the art of cultivating corn and making bread. regulating our behaviour, and which perfons pra&iie 

There were two fealls of this kind at Athens; the towards each other, either out of duty, decency, or ci« 
one called Eleufima, the other Ehefmophoria. See the vility. 
article Eleusinia. What both agreed in, and was Ceremonial, in a more particular fenfe, denotes 
common to all the cerealia, Was, that they were cele- the manner in which princes and ambaffadors ufe to 
brated with a world of religion and purity ; fo that receive and to treat one another. There are endlefs 
it was efteemed a great pollution to meddle, on thofe difputes among fovereigns about the ceremonial: fome 
days, in conjugal matters. It was not Ceres alone endeavouring to be on a level, and others to be fupe- 
that was honoured here, but alfo Bacchus. The vie- rior ; infomuch that numerous fchemes have been pro- 
tims offered were hogs, by reafon of the wafte they pofed for fettling them. The chief are, 1. to accom- 
make in the produ&s of the earth : whether there modate the difference by compromife or alternation, 
was any wine offered or not, is matter of much de- fo that one ffiall precede now, the other the next 
bate among the critics. Plautus and Macrobius feem time ; or one in one place, and the other in another; 
to countenance the negative lide ; Cato and Virgil the 2. By feniority; fo that an elder prince in years (hall 
pofitive. Macrobius fays, indeed, they did not offer precede a younger, without any other diftindlion. 
wine to Ceres, but mulfum, which was a compofition Thefe expedients, however, have not yet been ac- 
of wine and honey boiled up together : that the fa- cepted of by any, except fome alternate princes, as 
crifice made on the 2 lit of December to that goddefs they are called, in Germany. . 
and Hercules, was a pregnant fow, together with Caremonial is more particularly ufed in fpeaking 
cakes and mulfum ; and that this is what Virgil means of the laws and regulations given by Mofes relating 
by Milt Baccho. The cerealia paffed from the Greeks to the worfhip of God among the ancient Jews. In 
to the Romans, who held them for eight days fuccef- this fenfe, it amounts to much the fame with what is 
fively ; commencing, as generally held, on the fifth called the Levitical law, and Hands contradiftinguiffied 
of the ides of April. It was the women alone who from the moral as well as judicial law. 
were concerned in the celebration, all dreffed in white: CEREMONY, an affemblage of feveral aftions, 
the men, likewife in white, were only fpedlators. forms, and circumftances, ferving to render a thing 
They eat nothing till after fun-fet; in memory of more magnificent and folemn. 
Ceres, who in her fearch after her daughter took no In 1646, M. Ponce publiftied a hiftory ox ancient 
•repaft but in the evening. ceremonies, tracing the rife, growth, and introduftion 
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Mft^er cf of each rite into the church, and its gradual advance- 
:he Cere- ment to fuperftition therein. Many of them were 

borrowed from Judaifm; but more feemingly from Pa- 
Ceres. ganifm. Dr Middleton has given a fine difcourfe on 

i -y-IL the conformity between the pagan and popiih cere- 
monies, which he exemplifies in the ufe- of incenfe, 
holy water, lamps, and candles, before the (brines of 
faints, votive gifts or offerings round the (brines of 
the deceaied, &c. In effeft, the altars, images, erodes, 
proceffions, miracles, and legends ; nay, even the very 
hierarchy, pontificate, religious orders, &c. of the pre- 
fent Romans, he (hows, are ail copied from their hea- 
then anceftors.—We have an ample and magnificent 
account of the religious ceremonies and cuiloms of all 
nations in the world, reprefented in figures defigned by 
Picart, with hiftorical explanations, and many curious 
differtations. 

Mafur of the Ceremonies, an officer inftituted by 
king James I. for the more honourable reception of 
ambaifadors and ftrangers of quality. He wears about 
his neck a chain of gold, with a medal under the 
crown of Great Britain, having on one fide an em- 
blem of peace, with this motto, Beat! paclfict ; and on 
the other, an emblem of war, with Du u et mon droit: 
his falary is 300/. per annum. 

Affiant Majler of the Ceremonies, is to execute the 
employment in all points, whenfoever the mafter of 
the ceremonies is abfent. His falary is 141 /. 13 and 
4^. per annum. 

Marjhall of the Ceremonies is their officer, being 
fubordinate to them both. His falary is 1 oc /. per 
annum. 

CERENZA, a town of Italy in the kingdom of 
Naples, and in the Hither Calabria, with a bifhop’s 
fee. It is feated on a rock, in E. Long. 17. 5. N. Lat. 
39,23. 

CERES, a Pagan deity, the inventor or goddefs of 
corn ; in like manner as Bacchus was of wine. 

According to the poets, (he was the daughter cf Sa- 
turn and Ops, and the mother of Proferpine, whom 
(he had by Jupiter. Pluto having llolen away Pro- 
ferpine, Ceres travelled all over the world in quell of 
her daughter, by the help of a torch, which (Ire had 
lighted in Mount ./Etna. 

As Ceres was thus travelling in fearch of her daugh- 
ter, (he came to Celeus king of Eleufis, and under- 
took to bring up his infant fon Triptolemus. Being 
denrous to render her charge immortal, (he fed him 
in the day-time with divine milk, and in the night co- 
vered him with fire. Celeus obferving an unufual 
improvement in his fon, refolved to watch his nurfe, 
to which end he hid himfelf in that part of the houfe 
where (he ufed to cover the child with fire ; but when 
he faw her put the infant under the embers, he cried 
out and difeovered himfelf. Ceres punilhed the cu- 
riofity and indiferetion of the father with death. Af- 
terwards (lie taught the youth the art of fowing corn 
and other fruits, and mounted him in a chariot drawn 
by winged dragons, that he might traverfe the world, 
and teach mankind the ufe of corn and fruits. After 
this, having difeovered, by means of the nymph Are- 
thufa, that Proferpine was in the infernal regions, (he 
applied to Jupiter, and obtained of him that Profer- 
pine (liould be reftored, on condition that (he had tailed 
nothing during her day in that place ' but it being 

Von. IV. Pa&t I. 

difeovered, by the information of Afcalapkus, that, as Ceret 
(lie was walking in Pluto’s orchard, (he had gathered 
an apple, and had tailed of fome of the feeds, (he was eri“t u*^ 
for ever forbidden to return. Ceres, out of revenge, 
turned Afcalaphus into an owl. At length, Jupiter, 
to mitigate her grief, permitted that Proferpine fnould 
pafs one half of the year in the infernal regions with 
Pluto, and the other half with her mother on earth. 

Cicero fpeaks of a temple of Ceres at Catanea in 
Sicily, where was a very ancient ftatue of that god- 
defs, but entirely concealed from the fight of men, 
every thing being performed by matrons and virgins. 

CERET, a town of France in Rouffillon, with a 
magnificent bridge of a fingle arch. It is feated near 
the river Tec, in E. Long. 2. 46. N. Lat.42. 23. 

CEREUS, in botany. See Cactus. 
CERIGO, an ifiand in the Archipelago, anciently 

called Cytherea ; noted for being the birth-place of 
Helen, and, as the poets fay, of Venus. At prefent, 
there is nothing very delightful in the place ; for the 
country is mountainous, and the foil dry. It abounds 
in hare;, quails, turtle, and excellent falcons. It is 
about 50 miles in circumference, and had formerly 
good towns ; but there is now none remaining but 
that which gives name to the ifiand. This is (trong 
both by art and nature, it being feated on a craggy 
rock. The inhabitants are Chriitian Greeks, and fub- 
jedt to the Venetians, who keep a governor there, 
whom they change every two years. 

CERINES, a town in the ifiand of Cyprus, with a 
good caftle, an harbour, and a bifhop’s fee. E. Long.. 
33. 35. N. Lat. 35. 22. 

CERINTHE, moneywort: A genus of the mo- 
nogynia order, belonging to the pentandria clafs of 
plants; and in the natural method ranking under the 
41ft order, Afperfolia. The limb of the corolla is a 
ventricofe tube with the throat pervious ; and there 
are two bilocular feeds. There are three fpecies, na- 
tives of Germany, Italy, and the Alps. They are 
low annual plants with purple, yellow, and red flowers, 
which may be propagated by feed fown in autumn, in 
a warm fituation. 

CERINTHIANS, ancient heretics, who denied 
the deity of Jefus Chrill.— They took their name 
from Cerinthus, one of the firft herefiarchs in the 
church, being cotemporary with St John. See Ce- 
RINTHUS. 

They believed that Jefus Chrift was a mere man, 
born of Jofeph and Mary; but that, in his baptifm, 
a celeftial virtue defeended on him in form of a dove ; 
by means whereof he was confeorated by the holy 
fpirit, and made Chrift. It was by means.of this ce- 
leftial virtue, therefore, that he wrought fo many mi- 
racles; which, as he received it from heaven, quitted 
him after his paffion, and returned to the place whence 
it came ; fo that Jefus, whom they called a pure man, 
really died and rofe again ; but that Chrift, who was 
diltinguifhed from Jefus, did not fuffer at all. It was 
partly to refute this (eft, that St John wrote his go- 
fpel. They received the gofpel of St Matthew, to 
countenance their doftrine of circumcifion, fromChrift’s 
being circumcifed ; but they omitted the genealogy. 
They difearded the epiftles of St Paul, becaufe that 
apoftle held circumcifion aboliftied. 

CERINTHUS, a hereliarch, cotenaporary with the 
P p apoftlesj 
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Ceropegia, apofl-les, afcribed the creation not to God, but to an- 
Certhia. gejs> taught that Jefus Chrift was the fon of Jo- 

feph, and that circumcifion ought to be retained under 
the gofpel. He is looked upon as the head of the 
converted Jews, who raifed in the church of Antioch 
the tumult of which St Luke has given the hiftory in 
the 15th chapter of the Afts. Some authors afcribe 
the book of the apocalypfe to Cerinthus; adding, that 
he put it off under the name of St John, the better to 
authorife his reveries touching Chriil’s reign upon 
earth : and it is even certain that he publifhed fome 
works of this kind under the title of Apocalypfe. See 
Apocalypse. 

CEROPEGIA, in botany: A genus of the mono- 
gynia order, belonging to the pentandria clafs of 
plants; and in the natural method ranking under the 
30th order, Contort#. There are two ereft follicles ; 
the feeds plumofe or covered with a feathered pappus; 
the limb of the corolla connivent or clofmg at top. 

Plate CERTH1A, in ornithology, the creeper or ox- 
CXKV. £YE^ a genus belonging to the order of picas. The 

beak is arched, (lender, (harp, and triangular ; the 
tongue is (harp at the point ; and the feet are of the 
walking kind, i. e. having the toes open and uncon- 
nefted. Of this genus near 50 fpecies have been enu- 
merated by ornithologifts ; but Mr Latham fuppofes 
that many now defcribed as fpecies, will be found 
hereafter to be mere varieties; which, he adds, is no 
wonder, fmce many creepers do. not gain their full 
plumage till the third year’s moult. The following 
are a few of the moil remarkable 1 

1. The familiaris, or common ox-eye, is grey above, 
and white underneath, with brown wings and. ten 
white (pots on. the ten prime feathers. This bird is 
found in mod parts of Europe, though it is believed 
no where fo common asm Britain. It may be thought 
more fcarce than it really is by the lefs attentive ob- 
ferver ; for, fuppofing it on the body or branch of 
any tree, the moment it obferves any one, it gets to 
the oppoiite fide, and fo on, let a perfon walk round 
the tree ever fo often. The facility of its running on 
the bark of a tree, ia all directions, is wonderful: 
This it does with as much eafe as a fly on a gkfs win- 
dow^ Its food is principally, if not w'holly, infects, 
which it finds in the chinks and among the mofs of 
trees. It builds its net in fome hole of a tree, and 
lays generally five eggs, very rarely more than feven : 
thefe are afh-colaured, marked at the end with fpots 
andflreaks of a deeper colour; and the (hell is obferved 
to be pretty hard. It remains in the places which it 
frequents during the winter, and builds its nell early 
in the fpring. 

2. The hook-billed green creeper has a bill an inch 
and three quarters long, and bent quite in the (hape 
of a femicircle ; the plumage in general is olive green, 
paled beneath, and fomewhat inclined to yellow : the 
quills and tail are duflcy ; the legs dulky brown; and 
the feathers juft above the knee, or garter, white. It 
inhabits the Sandwich Iflands in general, and is one 
of the birds whofe plumage the natives make ufe of in 
conftru&ing their feathered garments ; which, having 
thefe olive-green feathers intermixed with the beautiful 
fcarlet and yellow ones belonging to the next fpecies, 

* See Me- und yellow-tufted Bee-eater*, make fome of the moil 
rtf*. ' ' beautiful coverings of thefe ftlanxkrs. 
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3. The hook-billed red creeper has the bill fome- Certhla. 

what lefs hooked than the laft fpecies; the general co- v ■ 
lour of the plumage is fcarlet; wings and tail black. 
In fome birds the forehead is of a buff-colour; and the 
parts about the head and neck have both a mixture of 
buff and duiky black, which are fufpe&ed to be the 
birds not yet arrived at their full plumage. 

4. The pufilla, or brown and white creeper, ac- 
cording to Edwards, is not above half the fize of our 
European creeper. The upper part of the body is 
brown, with a changeable glofs of copper : the under 
parts are white ; the quills brown, edged with gloffy 
copper ; the tail blackift, the outer feather tipped with 
white. The bird from which. Edwards drew his fi- 
gure had a label tied to it, by the name of Honey- 
thief. And that they are fond of honey is manifeil, 
from thofe who keep birds at the Cape of Good Hope 
having many forts in large cages, and fupplying them 
with only honey and water; but befides this, they 
catch a great many flies, which come within the reach 
of their confinement'; and thefe two make up their 
whole fubfiftence; indeed, it has been attempted to 
tranfport them further, but the want of flies on board 
a (hip prevented them living more than three weeks ^ 
fo neceffary are infe&s to their fubfiftence. 

5. The Loteni, or Loten’s creeper, has the head,, 
neck, back, rump, fcapulars, and upper tail-coverts, 
of green gold : beneath, from the breaft to the vent, 
of velvet black, which is feparated from the green on 
the neck by a tranfverfe bright violet band, a line and 
half in breadth : the leffer wing coverts are of this lall 
colour ; the middle coverts are green gold ; and the 
greater coverts are very fine black, edged with green 
gold on the outer edge : the quills are of the lame co- 
lour, as are alfo the tail feathers. The female differs 
in having the breaft, belly, fades, thighs, under wing 
and tail covei-ts, of a dirty white, fpotted with black ; 
and the wings and tail not of fo fine a black. It in- 
habits Ceylon, and Madagascar ; and is called Angala- 
dian. 

Buffon tells us, that it makes its neft of the down 
of plants, in form of a cup, like that of a chaffinch, 
the female laying generally five or fix eggs ; and^ that 
it is fometimes chafed by a fpider as large as itfelf, 
and very voracious, which feizes on the whole brood, 
and fucks the blood of the young birds. 

6. The coerulea, or blue creeper, has the head of a 
moft elegant blue; but on each fide there is a ftripe of 
black like velvet, in which the eye is placed : the chin- 
and throat are marked with black in tlie fame manner; 
the reft of the body violet blue. It inhabits Cayenne. 
Seba fays, that it makes its neft with great art. The 
out fide is compofed of dry (talks of grafs, or fuchlike; 
but within of very do wny foft materials, in the (hape 
of a retort, which it fufpends from fome weak twig, 
at the end of a branch of a tree ; the opening or mouth 
downwards, facing the ground: the neck is a foot in 
length, but the i-eal neft is quite at the top, fo that 
the bird has to climb up this funnel-like opening to 
get at the neft. Thus it is fecure from every harm ; 
neither monkey, fnake, nor lizard, daring to venture 
at the end ©f the branch, as it would not (leadily 
fupport them. 

7. The cardinal creeper, (I^ev. Muf.), has the head, 
neck, and breaft, of crimion colour ; down the middle 

of 
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Blaclfl 
Comment. 

Certificate, of *e tack is a ftripe of the fame colour to the rump : 
*  v  the reit of the body is black ; and the wings and tail 

are black. It inhabits the cultivated parts of the 
ifland of Tanna ; is there called Kuyameta, and lives 
'by fucking the nedlar of flowers. 

8. The mocking creeper is of the. fize of the Idler 
thrufh. On the cheeks is a narrow white ipot: the head, 
efpecially on the crown, is inclined to violet: the plu- 
mage in general is olive green, inclining to yellow on 
the under parts; the quills are brown ; the fecondaries 
edo-ed with olive z the colour of the tail is like that of 
the fecondaries, and fomewhat forked z the legs are 
dufky blue, and the claws black. It inhabits both the 
illands of New Zealand. It has an agreeable note in 
general ; but at times fo varies and modulates the voice, 
that it feems to imitate the notes of all other birds ; 
hence it was called by the Engliih the Mocking-bird. 
This bird being fond of thrufting its head into the 
bofom of flowers which have a purplifh-coloured fa- 
rina, much of it adheres to the feathers about the 
head and bill, and in courfe gives the appearance 
above mentioned ; but this in time rubs off, and the 
colour of the head appears the fame with the reff of 
the plumage. 

CERTIFICATE (Trial by), in the law of Eng- 
land, a fpecies of trial allowed in fuch cafes where 
the evidence of the perfon certifying is the only proper 

* See ‘Trial, criterion of the point in diipute.*. For when the fact 
in queftion lies out of the cognizance of the court, the 
judges muff rely on the folemn averment or informa- 
tion of perfons in fuch a ftation as affords them the 
molt clear and competent knowledge of the tiuth. As 
therefore fuch evidence, if given to a jury, muff have 
been conclufive, the law, to fave trouble and circuity, 
permits the fadt to be determined upon fuch certificate 
merely. Thus, 1. If the iffue be w hether A was ab- 
fent with the king in his army out of the realm in time 
of war, this (hall be tried by the certificate of the ma- 
refchal of the king’s hoff in writing under his feal, 
which fliall be fent to the juffices. 2. If, in order to 
avoid an outlawry, or the like, it was alleged that 
the defendant was in prifon, ultra mare, at Bourdeaux, 
or in the fervice of the mayor of Bourdeaux, this fhould 
have been tried by the certificate of the mayor ; and 
the like of the captain of Calais. But when this was 
law, thofe towns were under the dominion of the 
crown of England. And therefore, by a parity of 
reafon, it fhould now hold, that in flmilar cafes ariiing 
at Jamaica or Minorca, the trial fhould be by certifi- 
cate from the governor of thofe illands. \V e alfo find 
that the certificate of the queen’s meffenger, fent to 
fummon home a peerefs of the realm, was formerly 
held a fufficient trial of the contempt in refufmg to 
obey fuch fummons. 3. Formatters within the realm ; 
the cuftoms of the city of London fliall be tried by 
the certificate of the mayor and aldermen, certified by 
the mouth of their recorder ; upon a furmife from the 
party alleging it, that the cuftom ought to be thus 
tried z elfe it muff be tried by the country. As, the 
cuftom of diftributing the effefts of freemen deceafed ; 
of enrolling apprentices ; or that he who is free of 
one trade may ufe another ; if any of thefe, or other 
fimilar points come in iffue. 4. The trial of all cuf- 
toms and pradfife of the courts fhall be by certificate 
ffom the proper officers of thofe courts refpcdtively ; 

and what return' was made on a writ by the fhenff or 
under-fheriff, fhall be only tided by his own certi- 
ficate. 

CERTIORARI, in law, a writ which iffues out , 
of the chancery, diredled to an inferior court, to call 
up the records of a caufe there depending, in order 
that juftice may be done. And this writ is obtained 
upon complaint, that the party who feeks it has re- 
ceived hard ufage, or is not like to have an impartial 
trial in the inferior court. A certiorari is made re- 
turnable either in the king’s bench, common pleas, or 
in chancery. 

It is not only iffued out of the court of chancer)', 
but likewife out of the king’s bench, in which lafi 
mentioned court it lies where the king would be cer- 
tified of a record. Indictments from inferior courts, 
and proceedings of the quarter-feflions of the peace, 
may alfo be removed into the king’s bench by a cer- 
tiorari z and here the very record muff be returned, 
and not a tranfeript of it; though ufually in chancery, 
if a certiorari be returnable there, it removes only the 
tenor of the record. 

CERTITUDE, confidered in the things or idea* 
which are the objects of our underftanding, is a ne- 
ceffary agreement or difagreement of one part of our 
knowledge with another; as applied to the mind, it 
is the perception of fuch agreement or difagreement ; 
or fuch a firm well-grounded affent, as excludes not 
only all manner of doubt, but all conceivable poffibiiity 
of a miftake. 

There are three forts of certitude, or affurance, ac- 
cording to the ’different natures and circumftances of 
things. 1. A'phyfical or natural certitude, which depends 
upon the evidence of fenfe ; as that I fee fuch or fuch 
a colour, or hear fuch or fuch a found ; no body quef- 
tions the truth of this, where the organs, the medium, 
and the objedt, are rightly difpofed. 2. Mathematical 
certitude is that ariiing from mathematical evidence ; 
fuch is, that the three angles of a triangle are equal 
to two right ones. 3. Moral certitude is that founded 
on moral evidence, and is frequently equivalent to a 
mathematical one ; as that there was formerly fuch an 
emperor as Julius Casfar, and that he wrote the com- 
mentaries which pafs under his name; becaufe the hil- 
torians of thefe times have recorded it, and no man 
has ever difproved it fince z this affords a moral certi- 
tude, in common fenfe fo great, that one would b'e 
thought a fool or a madman for denying it. 

CERTOSA, a celebrated Caithufian monaftery, 
in the territory of the Pavefe, in the duchy of Milan, 
four miles from Pavia ; its park is furrounded with a 
wall 20 miles in circumference ; but there are feveral 
fmall towns and villages therein. 

CERVANTES. See Saavedra. 
CERVERA, a town of Spain, in Catalonia, feated 

on a fmall river of the fame name, in E. Long. 1. 9. 
N. Lat. 41. 28. 

CERVIA, a fea-port town of Italy, in Romagna, 
with a bilhop’s fee, feated on the gulph of Venice, in 
E. Long. 13. 5. N. Lat. 44. 16. 

CERVICAL nerves, are feven pair of nerves, fo 
called, as having their origin in the cervix, or neck. 

Ckrvical Vejfels, among anatomiffs, denote the ar- 
teries, veins, &c. which pafs through the vertebra and 
muffles of the neck, ud to the ikull. 

P p 2 CERVIX, 

Certiorari 
u , 

Cervical 
veffels. 
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CERVIX, in anatomy, properly denotes the hind 
part of the neek ; as contradiltinguilhed from the fore 
part, which is c'AlcA jugulum, or the throat. 

Cervix of the Scapula, denotes the head of the 
fhoulder-blade, or that upper procefs vihote Jinus re- 
ceives the head of the humerus. 

Cervix of the Uterus, the neck of the uterus, or that 
oblong canal, or paflage between the internal and ex- 
ternal orifices, which receives and inclofes the penis 
like a fheath, whence it is alfo called Vagina. 

CERUMEN, a thick, vifcous, bitter, excremen- 
titious humour, feparated from the blood by proper 
glands placed in the meatus auditorlus, or outer paflage 
of the ear. 

CERUSS, white-lead, a fort of calx- of lead, 
made by expofing plates of that metal to the vapour 
of vinegar. See Chemistry-Index. 

Cerufs, as a medicine, is ufed externally either 
mixed in ointments, or by fprrnkling it on old gleeting 
and watery ulcers, and in many difeafes of the flan. 
If, when it is reduced into a fine powder, it is re- 
ceived in with the breath in infpiration, and carried 
down into the lungs, it caufes incurable afthmas. In- 
ftances of the very pernicious effefls of this metal are 
too often feen among thofe perfons who work lead 
in any form, but particularly among the workers in 
white-lead. 

The painters ufe it in great quantities-; and that it 
may be afforded cheap to them, it is generally adul- 
terated with common whiting. 

CERVUS, or Deer, in zoology, a genus of qua- 
The horns 
fkin, and 

OXXIX, drupeds belonging to the order of Pecora. 
CXXX, are brittle, covered with a hairy 

and 
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nstgene of his Serene Highnefs the Prince of Orange ' Cervus, 
by M. Vofmaer, Director of his Highnefs’s Collec- 
ti'ons of Natural Hiftory. Plis account of the giraffe 
is compofed partly from the notices of M. Vaillant and 
Mr Gordon of the Cape of Good Hope, and partly 
from his own obfervations on the fkins of four of thefe 
anilnals, together with a complete fkeleton, in the ca- 
binet of curiofities under his care. 

All the accounts we have of the giraffe, agree in 
reprefenting its hind quarters as about 2 \ feet lower 
than its withers : but from obfervations made by the 
late profeffor Camper on the above mentioned Ikele- 
ton, it would appear that naturalifts have been greatly 
miftaken in this particular. That its fore legs are 
longer than its hind legs, is indeed true ; but the dif- 
ference is not more than feven inches, which, in a 
height of feven feet, is no great matter. It may, 
however (the profeflor obferves), be rendered appa- 
rently more confiderable by the obliquity of the thigh- 
bone with refpedt to the tibia, when compared with 
that of the humerus to the radius. 

The giraffe has always been celebrated for the 
gentlenefs of its difpofition. Antonius Conttantius, a 
writer of the 15th century, in a letter to Galeas Man- 
fredi, Prince of Faenza, dated Fano, 16th December 
i486, gives an account of a giiaffe which he faw 
there. He fays it was fo gentle, that it would eat 
bread, hay, or fruit, out of the hand of a child ; and 
that, w'hen led through the flreet, it would take what- 
ever food of this kind was offered to it by the fpedfa- 
tors at the windows, as it paffed along. This cha- 
rafter is confirmed by Mr Gordon, wdio relates, that 
a giraffe, which he had wounded, fuffered him to ap- 

CXXXI. growing from the top ; they likewife fall off and are proach it as it lay on the ground, without offering to '*'■* *  1  II.. Jr. fl-rikf. \xntiec linrnK_ nr fhnwincr anv-lnehnation to re- renewed annually.. There are eight fore-teeth in the 
under jaw, and they have no dog-teeth. The fpecies 
of this genus enumerated by Linmeus are feven, viz,. 

I. The Camelopardalis, or Giraffe, with Ample or 
unbranched horns,, ftraight, about fix inches long, 
covered with hair, and truncated at the end and tufted ; 
in the forehead a tubercle, about two inches high, re- 
fembling a third horn. The fore legs are not much 
longer than the hind legs ; but the- fhoulders are. of a 
valt length, which gives the difproportionate height 
between the fore and hind parts : the head is like that 
of a flag-: the neck is {lender and elegant, and on the 
upper fide is a fhort mane : the ears are large.: tail is 
long, w ith flrong hairs at the end : the colour of the 
whole animal a duty white, marked whh large broad 
ruftv fpots. This is an uncommon animal, few of them 
having been ever feen in Europe. It inhabits the fo- 
refts of Ethiopia, and other interior parts of Africa, 
almofl as high as Senegal; but is not found in Guinea, 
or any of the wreftern parts ; nor farther fouth than 
about lat. 28. 10. It is very timid, but not fvvift; 
and has been reprefented as living only by browfing 
the trees, being unable from the difproportionate length 
of its fore legs to graze or feed from the ground. 
When it w'ould leap, it lifts up its fore legs and then 
its hind, like a horfe whofe fore legs are tied. It runs 
very badly and aukw-ardly, and is very eafily taken. 
The lateft and heft defeription of this extraordinary 
ouadruped is given in the 16th number of a work en- 
titled, “ A Defeription of the uncommon Animals 
and remarkable Productions in the Cabinet and Me- 

ftrike with its horns, or fhowing any'inclination to re- 
venge itfelf: he even flroked it over its eyes fevtral 
times, when it only clofed them, without any figns of 
refentment. Its throat w?as afterwards cut for the 
fake of its fkin ; and when in the pangs of death, it 
ftruck the ground with its feet wdth a force much 
exceeding that of any other animal, and thefe feem to 
be its principal means of defence. M. Vofmaer ob- 
ferves, that both the male and female are furniflied 
with horns, which, from their fize and form, feem 
intended merely for ornament: they appear to be ex- 
crefcences of the os frontis, and therefore are probably 
not .deciduous. The notion of feme writers, that the 
giraffe cannot feed from the ground, is confuted by 
the teftimony of M. Vaillant, who afferts, that it can 
even drink from a river, the furface of which is low’tr 
than the bank on which it hands.. M. Vofmaer ob^ 
ferves, that this account is confirmed by confidering 
the flrufture of the neck, the vertebras of which are 
connefted with thofe of the back by a very flrong 
ligament. 

The giraffe here deferibed,' which Mr Gordon, who 
diffefted it, fays was the large It he had ever feen, was 
15 feet 4 inches Rhinland meafure (about 15 feet 10. 
inches Englifh) from the ground to the top of its 
head ; the length of the body, from the chefl to the 
rump, was 5 feet 7 inches Rhinland meafure. M. 
Vaillant afferts, that he has feen feveral which were at 
leaf! 17 feet high; and.M. Vofmaer declares, that he 
has been affured by fome very refpeftable inhabitants 
of the Cape, that they had feen and killed giraffes, 

which, 
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Cenrus. tthich, including the horns, were 22 P.h inland feet in 

height. . 
The giraffe was known to the Romans m early 

times. It appears among the figures in the affemblage 
of eaftern animals on the celebrated Praeneftine Pave- 
ment, made by the direction of Sylla ; and is repre- 
fented both grazing and browfing, in its natural at- 
titudes. It was exhibited at Rome by the popular 
Caefar, among other animals in the Circasan games. 

2. The Alces, Elk, or Moofe Deer, has palmated 
horns, without any proper ftem, and a fiefhy protu- 
berance on the throat. The neck is much fhorter 
than the head, with a fhort, thick, upright mane, of 
a light brown colour. The eyes are fmall; the ears 
a foot long, very broad and douching ; noftrils very 
large ; the upper lip fquare, hangs greatly over the 
lower, and lias a deep fulcus in the middle, fo as to 
appear almoft bifid. This is the bulkieft animal of the 
deer kind, being fometimes 17 hands high, and weigh- 
ing above 1200 pounds. The female is lefs than the 
male, and wants horns. The elks inhabit the ifi'e of 
Cape Breton, Nova Scotia, and the weftern fide of 
the bay of Fundy; Canada, and the country round 
the great lakes, almoft as far fouth as the river Ohio. 
Thefe are its prefent northern and fouthern limits. In 
all ages it affefted the cold and woody regions in Eu- 
rope, Afia, and America. They are found in all the 
woody trafts of the temperate parts of Ruffia, but not 
on the Ardtic flats, nor yet in Kamtfchatka. In Si- 
beria they are of a monftrous fize, particularly among 
the mountains. The elk and the moofe, according 
to Mr Pennant, are the fame fpecies ; the laft derived 
from mufu, which in the Algonkin language fignifies 
that animal. The Englifh ufed to call it the black 
moofe, to diftinguifti it from the flag, which they, 
named the grey moofe. The French call it Portg- 
nal. 

Thefe animals refide amidft forefts, for the conve- 
niency of browfing the boughs of trees, becaufe they 
are prevented from grazing with any kind of eafe, by 
reafon of the fhortnefs of their necks and length of 
their legs. They often have recourfe to water-plants, 
which they can readily get at by wading. ,M. Samu 
fin fays, that they are very fond of the anagyris foe- 
tida, or flunking bean trefoil, and will uncover the 
fnow with their feet in order to get at it. In paffing 
through the woods, they raife their heads to a hori- 
zontal poiition, to prevent their horns from being en- 
tangled in the branches. They have a Angular gait : 
their pace is a ftiambling trot, but they go with great 
fwiftnefs. In their common walk they lift their feet 
very high, and will without any difficulty ftep over 
a gate five feet high. They feed principally in the 
night. If they graze, it is always againft an afcent ; 
an advantage they ufe for the reafon above affigned. 
They ruminate like the ox. They go to rut in au- 
tumn ; are at that time very furious, feeking the fe- 
male by fwimming from ifle to ifle. They bring two 
young at a birth, in the month of April, which follow 
the dam a whole year. During the fummer they keep 
in families. In deep fnows they colledl in numbers in 
the forefts of pines, for protection from the incle- 
mency of the weather under the Ihelter of thofe ever- 
greens. They are very inoffenfive, except in. the rut- 
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ting-feafon ; or except they are wounded, when they Cervns. 
will turn on the affailant, and attack him with their 
horns, or trample him to death beneath their great 
hoofs. 

The flefh of the moofe is extremely fweet and nou- 
rilhing. The Indians fay, that they can travel three 
times farther aftei a meal of moofe, than after any 
other animal food. The tongues are excellent ; but 
the nofe is perfedl marrow, and efteemed the greateft 
delicacy in Canada. The fkin makes excellent buff 
being ftrong, foft, and light. The Indians drefs the 
hide, and, after foaking it for feme time, ftretch and 
render it fupple by a lather of the brains im hot water. 
They not only make their fnow-ftioes of the Ikin, but 
after a chafe form the canoes with it: they few the 
{kins neatly together, cover the learns with an unctu- 
ous earth, and embark in them with their fpoils to 
return home. The hair on the neck, withers, and 
hams of a full-grown elk, is of much ufe in making 
matttdies and faddles ; being by its great length well 
adapted for thofe purpofes. The palmated parts of 
the horns are farther excavated by the favages, and. 
converted into ladles, which will hold a pint. 

It is not ftrange that fo ufeful an animal fhould be 
a principal objedi of chafe. rI he favages perform it 
in different ways. The firft, and the more Ample, is 
before the lakes or rivers are frozen. Multitudes af- 
fembie in their canoes, and form with them a vaft 
crefcent, each horn touching the fhore. Another 
party perform their {hare of the chafe among the 
woods ; they furround an extenfive traft, letloofe their 
dogs, and prefs towards the water with loud cries,, 
The animals, alarmed with the noife, fly before the 
hunters, and plunge into the lake, where they are 
killed by the perfons in the canoes, prepared for their 
reception, with lances or clubs. The other method 
is more artful.. The favages inclofe a large fpace with 
ftakes hedged with branches of trees, forming two- 
fides of a triangle : the bottom opens into a lecond in- 
clofure, completely triangular. At the opening are 
hung numbers of fnares, made of flips of raw hides. 
The Indians, as before, affemble in great troops, and 
with all kinds of noifes drive into the firft inclofure 
not only the moofes, but the other fpeeies of deer 
which abound in that country : fome, in forcing their 
way into the faftheft triangle, are caught in the fnares 
by the neck or horns ; and thofe which ■ efcape the 
fnares, and pafs the little opening, find their fate from 
the arrows of the hunters, directed at them from all 
quarters. They are often killed with the gun. When 
they are firft unharboured, they fquat with their hind 
parts and make water, at which inftant the fportfman 
fires ; if he miffes, the moofe fets off in a moil rapid 
trot, making, like the rein-deer, a prodigious rattling 
with its hoofs, and will run for 20 or 30 miles before 
it comes to bay or takes the water. But the ufual 
time for this diverfion is the winter. The hunters 
avoid entering on the chafe till the fun is ftrong enough 
to melt the frozen cruft with which the fnow is co- 
vered, otherwife the animal can run over the firm fur- 
faee: they wait till it becomes foft enough to impede 
the fligh. of the moofe ; which finks up to the {bould- 
ers, flounders, and gets on with great difficulty. The 
fuortfman purfues at his eafe on his broad rackets, or 

fnow- - 
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Cemis. fnnw-ihoes, and makes a ready prey of the diftrelTed 

animals. 

As^weak againft the mountain heaps they pufh 
Their beating breait in vain, and piteous bray, 
He lays them quivering on th’ enfanguin’d iuovvs, 
And with loud fliouts rejoicing bears them home. 

Thompson. 

The opinion of this animal’s being fubjedt to the 
epilepfy feems to have been uni verbal, as well as the 
cure it finds by fcratching its ear with the hind hoof 
till it draws blood. That hoof has been ufed in Indian 
medicine for the falling-ficknefs ; they apply it to the 
heart of the afflifted, make him hold it in his left 
hand, and rub his ear with it. They ufe it alfo in the 
colic, pleurify, vertigo, and purple fever; pulverifing 
the hoof, and drinking it in water. The Algonkins 
pretend that the flefir imparts the difeafe ; but it is no- 
torious that the hunters in a manner live on it with 
impunity. The favages efteem the moofe a beafl of 
good omen ; and are perfuaded that thofe who dream 
often of it may flatter themfelves with long life. 

The elk was known to the Romans by the name of 
ylke and Machlis ; they believed that it had no joints 
in its legs; and, from the great fize of the upper lip, 
imagined it could not feed without going backward 
as it grazed. 

3. The Elaphus, or Stag, with long cylindrical 
ramified horns bent backwards, and ilender fliarp brow 
antlers. The colour is generally a reddilh brown with 
fome black about the face, and a black lilt down the 
hind part of the neck and between the fhoulders. 
Stags are common to Europe, Barbary, the north of 
Afia, and America. In fpring, they fixed their horns, 
which fall oft' fpontaneoufly, or by rubbing them 
gently againft the branches of tx-ees. It is feldom that 
both horns fall off at the fame time, the one generally 
px-eceding the other a day or two. The old flags call 
their horns firft, which happens about the end of Fe- 
bruary or beginning of March. An aged flag, or one 
in his feventh year or upwards, does not call his horns 
before the middle of March ; a flag of fix years fheds 
his horns in April; young flags, or thofe from three 
to five years old, fixed their horns in the beginning, 
and thofe which are in their fecond year, not till the 
middle or end of May. But in all this there is much 
variety ; for old flags fometimes call their horns 
fooner than thofe which are younger. Befides, the 
fhedding of the horns is advanced by a mild, and re- 
taidcd by a fevere and long winter. 

As foon as the flags caft their horns, they feparate 
from each other, the young ones only keeping toge- 
ther. They no longer haunt the deepeit recefles of 
the foreft, but advance into the cultivated country, 
and remain among bruihwood during the fummer, till 
.their horns are renewed. In this feafon, they walk 
with their heads low to prevent the-ir horns from rub- 
bing againft the branches ; for they continue to have 
fenfibility till they acquire their full growth. The 
horns of the oldeli flags are not half completed in the 
middle of May, and acquire .their full length and hard- 
nefs befoi-e the end of July. Thofe of the younger 
flags are proportionally .later iboth in fhedding and 

.being renewed. But as foon as they have acquired 
their full dimenfions and folidity, the flags rub them 
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againft the trees, in order to clear them of a fkin Cenns. 
with which they are covered. ——v—" 

Soon after the flags have poliihed their horns, they 
begin to feel the imprefllons of love. Towards the 
end of Auguft or beginning of September, they leave 
the coppice, return to the forefts, and fearch for the 
hinds. They cry with a loud voice ; their neck and 
throat fvvell; they become perfedlly reftlefs, and tra- 
verfe in open day the fields and the fallow grounds; 
they ftrike their horns againft trees and hedges ; in a 
word, they feem to be tranfported with fury, and run 
from country to country till they find the hinds or 
females, whom they purfue and compel into compli- 
ance ; for the female at firft avoids and flies from the 
male, and never fubmits to his embraces till fhe be 
fatigued with the purfuit. The old hinds likevvife 
come in feafon before the younger ones. When two 
flags approach the fame hind, they muft fight before 
they enjoy. If nearly equal in ftrength, they threaten, 
paw the ground, fet up terrible cries, and attack each 
other with fuch fury.- that they often inflitft mortal 
wounds with the ftrokes of their horns. The combat 
never terminates but in the defeat or flight of one of 
the rivals. The conqueror lofes not a moment in en- 
joying his victory, unlefs another rival approaches, 
wlxom he is again obliged to attack and repel. The 
oldeft flags are always maftei's of the tield ; becaufe 
they are ftronger and more furious than the young 
ones, who muft wait patiently till their fuperiors tire, 
and quit their miftrefles. Sometimes, however, the 
young flags accomplifh their purpofes when the old 
ones are fighting, and, after a hafty gratification, fly 
off. The binds prefer the old flags, not becaufe they 
are moft courageous, but becaufe they are much more 
ardent. They are likewife more inconftant, having 
often feveral females at a time ; and when a flag has 
but one hind, his attachment to her does not conti- 
nue above a few .days: He then leaves her, goes in 
queft of another, with whom he remains a flill fnorter 
time ; and in this manner •paffes from one to ano- 
ther till he is perfectly exhaufted. 

This ardour of love lalls only three weeks, during 
which the Hags take very little food, and neither fleep 
nor reft. .Night and day, they are either walking, 
running, fighting, or enjoying the hinds. Hence, at 
the end of the rutting feafon, they are fo meagre and 
exhaufted, that they recover not their ftrength for a 
conlxderable time. They generally retire to the bor- 
ders of the fox-efts, feed upon the cultivated fields, 
where they find plenty of nourilhment, and remain 
there till tlxeir flrength is re-eftabliflied. The rutting 
fleafon of old flags commences about the beginning, 
and ends about the 20th day of September. In thofe 
of fix or feveii years old, it begins about the 10th of 
September, and concludes in the beginning of October. 
In young flags, or thofe in their third, fourth, or fifth 
year, it begins about the 20th of September, and ter- 
minates about the 1 5th of October ; and at the end 
of October, the rutting is all over, excepting among 
the prickets, or thofe which have entered into their 
flecond year; becaufe they, like the young hinds, are 
latefl of coming into feafon. Hence, at the begin- 
ning of November, the feafon of love is entirely finifhed ; 
and the flags, during this period of wea'knd's and flal < 
fitude, are eaiily hunted down. la ftafons when acorns 
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and other nuts are plentiful, the Ifags foon recover 
their ftrength, and a fecond rutting frequently hap- 
pens at the end of O&ober ; but It is of much fhorter 
duration than the firft. 

In climates warmer than that of France, the rutting 
time, like the feafons, is more forward. Ariftotle 
informs us, that, in Greece, it commences in the 
beginning of Auguft, and terminates about the end 
of September. The hinds go with young eight months 
and fome days, and feldom produce more than one 
fawn. They bring forth in May or the beginning of 
June, and fo anxioufly conceal their fawns, that they 
often expofe themfelves to he chafed, with a view to 
draw off the dogs, and afterwards return to take care 
of their voung. All hinds are not fertile ; for fome 
of them "never conceive. Thefe barren hinds are groffer 
and fatter than thofe which are prolific, and alfo come 
fooneft in feafon. The young are not called fawns or 
calves after the fixth month : The knobs of their horns 
then begin to appear, and they take the name of 
knoblers till their horns lengthen mlo fpears, and then 
they are called brocks or Jlaggards. During the firft 
feafon, they never leave their mothers. In winter, the 
flags and hinds, of all ages, keep together in flocks, 
which are always more numerous in proportion to the 
rigour of the feafon. They feparate in fpring : The 
hinds retire to bring forth ; and, during this period, 
the flocks confill only of knobbers and young flags. 
In general, the flags are inclined to affbciate, and no- 
thing but fear or neceflity obliges them to difperfe. 

The life of the flag is fpent in alternate plenty and 
want, vigour and debility, health and ficknefs, with- 
out having any change introduced into his conflitution 
by thefe oppofite extremes. He lives as long as other 
animals which are not fubje&ed to fuch viciffitudes. 
As he grows five or fix years, he lives feven times that 
number, or from 35 to 40 years. What has been re- 
ported concerning the longevity of the flag merits no 
credit. It is only a popular prejudice which prevailed 
in the days of Ariftotle, and which that philofopher 
confidered as improbable, becaufe neither the time of 
geftation, nor of the growth of the young flag, indi- 
cated long life. This authority ought to have abolifhed 
the prejudice ; but it has been renewed, in the ages 
of ignorance, by a fabulous account of a flag taken by 
Charles VI. in the foreil of Senlis, with a collar upon 
which was written this infcription, Cafar hoc me dona- 
•vit. The love of the marvellous inclined men to be- 
lieve that this animal had lived 1000 -years, and had 
his collar from a Roman emperor, rather than to fup- 
pofe that he came from Germany, where all the em- 
perors take the name of Cafar. 

The flag appears to have a fine eye, an acute fmeD, 
and an excellent ear. When liftening, he raifes his 
head, erefts his ears, and hears from a great diflance. 
When he is going into a coppice, or other half covered 
place, he flops to look round hvn on all fides, and 
(cents the wind, to difcover if any objeft is near that 
might difturb him. He is a fimple, and yet a curious 
2nd crafty animal. When hified or called to from a 
diflance, he flops fhort, and looks iledfaflly, and with 
a kind of admiration, at carriages, cattle, or men ; 
and if they have neither arms nor dogs, he moves on 
unconcernedly, and without flying. He appears to 
liflen, with great tranquillity and delight, to the fhep- 
herd’s pipe > and the hunters fometimes employ this 
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artifice to encourage and deceive him. In general, he ^eI 

is lefs afraid of men than of dogs, and is never fufpi- " 
cious, or ufes any arts of concealment, but in propor- 
tion to the difturbances he has received. He eats flow, 
and has a choice in his aliment; and after his fto- 
mach is full, he lies down, and ruminates at leifure. 
He feems to ruminate with lefs facility than the ox. 
It is only by violent fnakes that the flag can make 
the food rife from his firft flomach. This difficulty 
proceeds from the length and diredlion of the paflage 
through which the aliment has to go. The neck of 
the ox is fhort and ftraight, but that of the flag is 
long and arched ; and therefore greater efforts are ne- 
ceffary to raife the food. Thefe efforts are made by 
a kind of hiccup, the movement of which is apparent, 
and continues during the time of rumination. His 
voice is ftronger, and more quivering, in proportion as 
he advances in years. The voice of the hind is fhorter 
and more feeble. She never bellows from love, but 
from fear. The flag, during the rutting feafon, bel- 
lows in a frightful manner : He is then fo tranfported^ 
that nothing diflurbs or terrifies him. He is there- 
fore eafily furprifed; as he is Loaded with fat, he 
cannot keep long before the dogs. But he is dange- 
rous when at bay, and attacks the dogs with a fpecies 
of fury. He drinks none in winter nor in fpring,. 
the dewrs and tender herbage being then fulficient to 
extinguifh his thirll ; but, during the parching heats 
of fummer, to obtain drink, he frequents the brooks, 
the mar flies, and the fountains ; and in the feafon of 
love, he is fo over-heated, that he fearches every where 
for water, not only to fatisfy his immoderate third,, 
but to bathe and refrefh his body. He then fwims. 
eafier than at any other times on account of his fat- 
nefs. He has been obferved croffing very large rivers. 
It has even been alleged, that, attra&ed by the odour 
of the hinds, the flags, in the rutting feafon, throw 
themfelves into the fea, and pafs from one ifland to 
another at the diflance of feveral leagues. They leap 
Hill more nimbly than they fwim ; for, when purfued, 
they eafily clear a hedge or a pale fence of fix feet 
high. Their food varies in different feafons. In au- 
tumn, after rutting, they fearch for the buds of green 
drubs, the flowers of broom or heath, the leaves of 
brambles, See. During the fnows of winter, they feed 
upon the bark, mofs, &c. of trees; and in mild 
weather, they browfe in the wheat-fields. In the be- 
ginning of fpring, they go in quefl of the catkins of 
the trembling poplar, willow, and hazel-trees, the 
flowers and buds of the cornel tree, &c. In fummer, 
when they have great choice, they prefer rye to all 
other grain, and the black berry-bearing alder to all 
other wood. The flefli of the fawn is very good : that 
of the hind and knobbtr not abfolutely bad ; but that 
of the flag has always a flrong and difagreeable tafle. 
The Ikin and the horns are the moil ufeful parts of' 
this animal. The fkin makes a pliable and very 
durable leather. The horns are ufed by cutlers, 
fword-flippers, &c. and a volatile fpirit, much em- 
ployed in medicine, is extrafted from them by the 
chymiffs. 

In America, flags feed eagerly on the broad-leaved 
kalmia ; yet that plant is a poifon to all other horned 
animals: their inteflines are found filled with it du- 
ring winter. If their entrails are given to dogs, they 
become ftupified, and as if drunk, and often are fo ill 
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Ccrvus. as hardly to efcape with life. The American flags 

’V”” grow very fat: their tallow is much efteemed for ma- 
king of candles. The Indians fhoot them. As they 
are very fhy animals, the natives cover themfelves with 
a hide, leaving the horns erect ; under fhelter of which 
they walk within reach of the herd. De Brie, in the 
25th plate of the Hillory of Florida, gives a very cu- 
rious reprefentation of this artful method of chafe, 
■when it was vifited by the French in 15^4* 1 heir 
(kins are an article of commerce imported by the Hud- 
fon’s Bay company; but brought from the diftant 
parts far inland by the Indians, who bring them from 
the neighbourhood of the lakes. In molt parts of 
North America they are called the grey moofe, and 
the elk; this has given occalion to the miftaken no- 
tion of that great animal being found in Virginia and 
other fouthern provinces. 

In .Britain the (tag is become lefs common than for- 
merly ; its exctffive vicioufnefs during the rutting fea- 
fon, and the badnefs of its fleflr, induce molt people to 

,part with the fpecies. Stags are (till found wild in the 
Highlands of Scotland, in herds of four or five hundred 
together, ranging at full liberty over the vad hills of 
the north. Formerly the great Highland chieftains 
ufed to hunt with the magnificence of an ealtern mo- 
narch, aflembling four or five thoufand of their clan, 
who drove the deer into the toils or to the ftations 
the lairds had placed themfelves in : but as this pre- 
tence was frequently ufed to colled! their valfals for 

-rebellious purpofes, an adl was pafTed prohibiting any 
aflemblies of this nature. Stags are likewife met with 
on the moors that border on Cornwal and Devonlhire; 
and in Ireland on the mountains of Kerry, where they 
add greatly to the magnificence of the romantic fce- 
nery to the lake of Kularny. The itags of Ireland 
during its uncultivated date, and while it remained an 
almoil boundlefs tratd of fored, had an exadt agree- 
ment in habit with thofe that range at prefent 
through the wilds of America. They were lefs in 
body, but very fat; and their horns of a fize far fu- 
perior to thofe of Europe, but in form agreed in all 
points. 

The chace of the dag has been formed into an art, 
and requires a fpecies of knowledge which can only 
be learned by experience : It implies a royal afiem- 
blage of men, horfes, and dogs, all fo trained, prac- 
tifed, and difeiplined, that their movements, their re- 
fearches, and their (kill, mud concur in producing one 
common end. The huntfman fhould know the age 
and the fex of the animal; he fhould be able to di- 
dinguilh with preciiion, whether the dag he has har- 
boured with his hound be a knobber, a young dag, 
in his fixth or feventh year, or an old itag. The chief 
marks which convey this intelligence is derived from 
the foot, and the excrement. The foot of the dag is 
better formed than that of the hind, or female. Her 
leg is more grofs and nearer the heel. The imprdlions 
of his feet are rounder, and farther removed from each 
.other. He moves more regularly, and brings the hind 
foot into the xmprefiion made by the fore-foot. But 
the didance between the deps of the hind are fhorter, 
and her hind-feet drike not fo regularly the track of 
the fore feet. As foon as the dag acquires his fourth 

.horns, he is eafily didinguifhed ; but to know the 
foot of a young dag fiom that of a hind, requires re- 
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peated experience. Stags of fix, feven, 8c:. years, Cervtw. 
are dill more eafily known; for their fore-foot is_ v 
much larger than the hind-foot; the older they are, 
the fides of their feet are the more worn ; the didance 
of their deps are more regular than thofe of young 
dags; they always place their hind-foot exacdly in the 
track of the fore-foot, excepting, when they (lied their 
horns, the old dags mifplace, at this feafon, nearly as 
often as the young ones ; but in this they are more re- 
gular than the hind or young dag, placing the hind foot 
always at the fide of the fore-foot, and neverbeyond or 
within it. When the huntfman, from the drynefs of the 
feafon, or other circumdances, cannot judge hy the foot, 
he is obliged to trace the animal backwards, and en- 
deavour to find his dung. This mark requires, per- 
haps, greater experience than the knowledge of the 
foot; but without it the huntlman would be unable 
to give a proper report to the company. After the 
report of the huntfman, and the dogs are led to the 
refuge of the dag, he ought to encourage his hound, 
and make him red upon the track of the ilag, till the 
animal be unharboured. Indantly the alarm is given 
to uncouple the dogs, which ought to be enlivened by 
the voice and the horn of the huntfman. He fhould 
nlfo diligently obferve the foot of the dag, in order to 

■difeover whether the animal has darted, and-fubdituted 
another in his place. But it is then the bufinefs of the 
hunters to feparate alfo, and to recal the dogs which 
have gone aitray after falfe game. The huntfman 
fhould always accompany his dogs, and encourage, 
without prefiing them too hard. He fhould afiifl 
them in deteAing all the arts of efcape ufed by the 
dag ; for this animal has remarkable addrefs in de- 
ceiving the dogs. With this view, he often returns 
twice or thrice upon his former deps; he endeavours 
to raife hinds or younger dags to accompany him, and 
draw off the dogs from the object of their purfuit: 
he then Hies with redoubled fpeed, or fprings off at 
fide, lies down on his belly, and conceals himklf. In 
this cafe, when the dogs have lod his foot, the huntf- 
men, by going backwards and forwards, affid them in 
recovering it. But if they cannot find it, they fup- 
pofe that he is reding within the circuit they have 
made, and go in quell of him. But if they are dill 
unable to difeover him, there is no other method left, 
but, from viewing the country, to conjecture where he 
may have taken refuge, and repair to the place. As 
foon as they have recovered his foot, and put the dogs 
upon the track, they purfue with more advantage, be- 
caufe they perceive that the dag is fatigued. Their 
ardour augments in proportion to his feeblenefs ; and 
their feent becomes more didinft as the animal grows 
warm. Hence they redouble their cries and their 
fpeed ; and though the dag pra&ifes dill more arts of 
efcape than formerly, as his fwiftnefs is diminifhed, his 
arts and doublings become gradually lefs effectual. He 
has now no other refource but to fly from the earth 
which he treads, and get into the waters, in order to 
cut off the feent from the dogs. The huntfmen go 
round thefe waters, and again put the dogs on the 
track of his foot. The dag, after taking to the wa- 
ter, is incapble of running far, and is foon at bay. 
But he dill attempts to defend his life, and often 
wounds the dogs, and even the huntlmen when too for- 
ward, by blows with hishornsj till one of them cuts his 
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C#rv«». ^am8 to make him fall, and then puts an end to his 

»—v—' hfe by a blow of a hanger. They now celebrate the 
death of the ftag by a flomilh of their horns; the dogs 
are allowed to trample upon him, and at laft partake 
richly of the viftory by devouring his flclh. 

4. The Tarandus, or Rein-deer, is a native of 
Lapland, and the northern parts of Eprope, Afia, and 
America. The horns are large, cylindrical, branched, 
and palmated at the tops. Two of the branches hang 
over the face. He is about the fize of a buck, of a 
dirty whitilh colour ; the hairs of his {kin are thick and 
flrong. To the Laplanders this animal is the lubilitute 
of the horfe, the cow, the goat, and the (heep; and 
is their only wealth: the milk affords them cheefe ; 
the flefn,food; the fkin, cloathing ; the tendons, bow- 
ftrings ; and when fplit, thread; the horns, glue; 
the bones, fpoons. During the winter it fupplies the 
want of a horfe, and draws their Hedges with ama 
zing fwiftnefs over the frozen lakes and rivers, or 
over the fnow, which at that time covers the whole 
country. A rich Laplander is pofLfied of a herd of 
IOOO rein deer. In autumn they feek the higheft hills, 
to avoid the Lapland gad-fly, which at that time de- 
Ipofits its eggs in their Hein ; it is the pefl of thefe ani- 
mals, and numbers die that are thus vitited. The 
moment a fmgle fly appears, the whole herd inftantly 
perceives it; they fling up their heads, tofs about 
their horns, and at once attempt to fly for flicker 
amidft the fnows of the loftieil Alps. In fummer they 
feed on feveral plants; but during winter on the rein- 
liverwort, which lies far beneath the fnow, which 
they remove with their feet and palmated brow ant- 
lers, in order to get at their beloved food. 

The Samoieds, lefs intelligent than the Laplanders, 
■confider them in no other view than as animals of 
draught, to convey them to the chafe of the wild reins; 
which they kill for the fake of the {kins, either to 
clothe themfelves, or to cover their tents. They know 
not the cleanly delicacy of the milk or cheefe ; but 
prefer for their repaft the inteftines of beafts, or the 
half-putrid fltfli of a horfe, ox, or {heep, which they 
find dead on the high road.—The Koreki, a nation 
of Kamtfchatka, may be placed on a level with the 
Samoieds. They keep immenfe herds of reins ; fome 
of the richeft to the amount of 10 or 20 thoufand; 
yet fo fordid are they as to eat none except fuch as 
they kill for the fake of the {kins; an article of com- 
merce with their neighbours the Kamtfchatkans; 
otherwife they content themfelves with the fleih of thofe 
which die by difeafe or chance. They train them in 
the fledge, but negleft them for every domeitic pur- 
pofe. Their hiftorian fays, they couple two to each 
carriage ; and that the deer will travel 150 verfts in a 
day, that is, 112 Engliflr miles. They caftrate the 
males by piercing the fpermatic arteries, and tying the 
ferotum tight with a thong.—The favage and unin- 
formed Eflcimaux and Greenlanders, who poflefs, amidft 
their fnows, thefe beautiful animals, negleft not only 
the domeftic ufes, but even are ignorant of their advan- 
tage in the fledge. Their element is properly the wa- 
ter ; their game the feals. They feem to want powers 
to domefticate any animals except dogs. They are at 
enmity with all; confider them as an objett of chafe, 
and of no utility till deprived of life. The flefh of the 
rein is the moft coveted part of their food; they eat it 
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raw, drefled, and dried and fmoked with the fnow 
lichen. The wearied hunters will drink the raw blood ; 
but it is ufualiy drefled with the berries of the heath : 
they eagerly devour the contents of the llomach, but 
ufe the inteftines boiled. They are- very fond of the 
fat, and will not lofe the leaft bit. The {kin, fome- 
times a part of their cloathing, drefled with the hair 
on, is foft and pliant; it forms alfo the inner lining 
of their tents, and moft excellent blankets. The ten- 
dons are their bow-ftrings, and when fplit are the 
threads with which they few their jackets. 

The Greenlanders, before they acquired the know- 
ledge of the gun, caught them by what was called 
the clapper-hunt. The women and children furrounded 
a large fpace, and, where people were wanting, fet up 
poles capped with a turf in certain intervals, to terrify 
the animals ; they then with great noife drove the 
reins into the narrow defiles, where the men lay in wait 
and killed them with harpoons or darts. But they are 
now become very fcarce. 

The rein-deers are found in the neighbourhood of 
Hudfon’s Bay, in moft amazing numbers, columns of 
eight or ten thoufand are feen annually pafiing from 
north to fouth in the months of March and April, 
driven out of the woods by the mulketoes, feeking re- 
frelhment on the {bore, and a quiet place to drop their 
young. They go to rut in September, and the males 
foon after ftied their horns; they are at that feafon 
very fat, but fo rank and muflty as not to be eatable. 
The females drop their young in June, in the moft fe- 
queftered fpots they can find ; and then they likewife 
lofe their horns. Beafts of prey follow the herds; 
firft, the wolves, who fingle out the ftragglers (for they 
fear to attack the drove), detach and hunt them down : 
the foxes attend at a diftance, to pick up the offals left 
by the forpier. In autumn the deer with the fawns re- 
migrate northward. The Indians are very attentive 
to their motions ; for the rein forms the chief part not 
only of their drefs but of their food. They often kill 
multitudes for the fake of their tongues only ; but ge- 
nerally they feparate the flefh from the bones, and p're- 
ferve it by drying it in the fmoke ; they alfo fave the 
fat, and fell it to the Englifh in bladders, who ufe it 
in frying inftead of butter. The {kins are alfo an ar- 
ticle of commerce, and ufed in London by the 
Breeches-makers. The Indians flioot them in the winter. 
The Engliftr make hedges with flakes and boughs of 
trees along the woods for five miles in length, leaving 
openings at proper intervals befet with fr.ares, in which 
multitudes are taken. The Indians nlfo kill great 
numbers during the feafons of migration, watching in 
their canoes, and fpearing them while pafling over the 
rivers of the country, or from ifland to iflaud ; for they 
fwim moft admirably well. 

5. The Dama or Fallow-deer, Buck and Doe ; with 
horns branched, compreffed, and palmated at the top. 
The colour is various; reddifh, deep brown, white or 
fpotted. This fpecies is not fo univerfal as the flag : 
rare in France and Germany. It is found in Greece, 
the Holy Land, and the north of China. They are 

numerous in England; but, except on a few 

Cervus. 

very 
chafes, confined in parks None originally in Ame- 
rica. They are eafily tamed; and their flefh, which 
goes by the name of venifon, is in high efteem among 
the luxurious. During rutting-time they will contend 
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Cemis. with each other for their miftrefs, but are lefs fierce than 
— 1 the Itag; during that feafon, the male will form a hole 

in the ground, make the female lie down in it, and 
then often walk round and fmell at her. Moore fpeake 
of a fpecies found on the banks of the Gambia, in the 
interior parts of Africa, near Barracunda, called Ton- 
cong, which he fays differed not in form from the 
Englifh fallow-deer; only that its lize was equal to 
that of a fmall horfe, and weighed 300 lb. It had alfo 
on its neck an eredl black mane, four or five inches 
long.—Mr White, in his Natural Hiftory of Pelborn, 
mentions, as a piece of information to naturalifts, that 
if fome curious gentleman would procure the head of 
a fallow deer, and have it diffedfed, he would find it 
furnifhed with twofpiracttla, or breathing-places, be- 
fides the noftrils ; probably analogous to the pun&a 
lachrymalia in the human head. When deer are thirfly 
they plunge theit nofes, like fome horfes, very deep 
under water, while in the adl of drinking, and con- 
tinue them in that fituation for a confiderable time ; 
but, to obviate any inconveniency, they can open two 
vents, one at the inner corner of each eye, having a 
communication with the nofe. This feems, as our 
author obferves. to be an extraordinary provifion of 
nature ; for it looks as if thefe creatures could not be 
fuffocated, though their mouths and noftrils were both 
flopped. This curious formation of the head, he far- 
th er remarks, may be of fingular fervice to beafts of 
chafe, by affording them free refpiration ; and no doubt 
thefe additional nollrilsare thrown open when they are 
hard run. Mr Pennant has obferved the fame curious 
organization in the antelope. See Capra. 

6. The Capreolus, or Roe-buck, has eredl, cylindri- 
cal, branched horns, and forked at the top. His fize 
is only three feet nine inces long, two feet three inches 
high before, and two feet feven inches high behind: 
weight from 50 to 60 lb. Though the lead of the deer- 

, kind, his figure is moll elegant and handfome. His 
eyes are more brilliant and animated than thofe of the 
Hag. His limbs are more nimble, his movements 
quicker, and he bounds, feemingly without effort, with 
equal vigour atnd agility. His coat, or hair, is always 
clean, fmooth, and glofty. He never wallows in the 
mire like the flag. He delights in dry and elevated 
fituations, where the air is purell. He is likewife 
more crafty, conceals himfelf with greater addrefs, is 
more difficult to trace, and derives fuperior refources 
from inflintl: for though he has the misfortune to leave 
behind him a flronger feent than the flag, which re- 
doubles the ardour and appetite of the dogs, he knows 
how to withdraw himfelf from their purfuit, by the 
rapidity with which he begins his flight, and by his 
numerous doublings. He delays not his arts of defence 
till his flrength fails him ; but, as foon as he finds that 
the firfl efforts of arapidchace have been unfuccefsful, 
he repeatedly returns on his former fleps; and after 
confounding, by thefe oppofite movements, the direc- 
tion he has taken, after intermixing the prefent with 
the paft emanations from his body, he rifes from the 
earth by a great bound, and, retiring to a fide, he lies 
down flat on his belly ; and in this immoveable fitua- 
tion, he allows the whole troop of his deceived enemies 
io pafs very near him. 

The roe-deer differs from the flag and fallow-deer 

C E R 
in difpofition, temperament, manners, and aim oft every Cenras, 
natural habit. Inftead of affociating in herds, they 
live in feparate families. The father, mother, and 
young, go together, and never mix with llrangers. 
They are conftant in their amours, and never unfaith- 
ful like the flag. As the females generally produce 
two fawns, the one male and the other female, thefe 
young animals, brought up and nourifhed together, ac- 
quire fo ftrong a mutual affeilion, that they never quit 
each other, unlefs one of them meets with a misfortune, 
which never ought to feparate lovers. This attach- 
ment is more than love ; for though always together, 
they feel the ardour of the rut but once a year, and it 
continues only fifteen days, commencing at the end of 
October, and ending before the fifteenth day of No- 
vember. They are not then, like the flag, overloaded 
with fat : they have no flrong fmell, no fury, in a 
word, nothing that can change the ftate of their bodies. 
During this period, they indeed fuffer not their fawns 
to remain with them. The father drives them off, as 
if he meant to oblige them to yield their place to thofe 
which are to fucceed, and to form new' families for 
themfelves. However, after the rutting feafon is pall, 
the fawns return to their mother, and remain with her 
fome time ; alter which they feparate for ever, and 
remove to a diftance from the place which gave them 
birth. 

The female goes with young five months and a half, 
and brings forth about the end of April or beginning 
of May. She produces two at a time, which Ihe is 
obliged to conceal from the buck while very young. 
In 10 or 12 days they acquire ftrength fufficient to en- 
able them to follow her. When threatened with 
danger, (he hides them in a clofe thicket, and, to pre- 
ferve them, prefents herfelf to be chaced. But not- 
withftanding all her care and anxiety, the young are 
fometimes carried off by men, dogs, or wolves. 

Roe-bucks prefer a mountainous woody country to a 
plain one. They were formerly very common in Wales,, 
in the north of England, and in Scotlasd ; but at pre- 
fent the fpecies nowhere exifts in Great Britain except 
in the Scottifh highlands. In France they are more 
frequent; they are alfo found in Italy, Sweden, and 
Norway ; and in Afia they are met with in Siberia^ 
The firft that are met with in Great Britain are in 
the woods ©n the fouth fide -of Loch-Rannoch, in 
Perthfhire: the lall in thofe of Longwal,on the fouthern 
borders of Caithnefs ; but they are moll numerous in,' 
the beautiful forefts of Invercauld, in the midll of the 
Grampian hills. They are unknown in Ireland. Wild 
roes, during fummer, feed on grafs ; and are very fond. 
of the rubusfaxatilis, called in the Highlands the roe- 
buck berry ; but in the winter time, when the ground is 
covered with fnow, they browfe on the tender branches 
of the fir and birch. 

7. The Guineenfis, about the fize of a cat, is of a 
-grayiffi colour, and black underneath. It is a native 
of Guinea, and the fize and figure of its horns have not 
been hitherto deferibed with any precifion. 

8. The Axis, or Speckled Deer, has {lender trifur- 
cated horns; the firft branch near the bafe, the fecond 
near the top, each pointing upwards. This fpecies is 
about the fize of the fallow-deer ; of a light red co- 
lour ; the body beautifully marked with white fpots; 

along 

t 3°6 I 



Cervai. 
C E R [ 3ei7i 1 

along the lower part of the fides, next the belly, is a The huntfmen 
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are fare of finding the game there ; Cervus. 

line of white : the tail long, as that of a fallow-deer ; 
red above, white beneath.—They are common on the 
banks of the Ganges, and in the ifle of Ceylon. _ Pliny 
defcribes them well among the animals of India, and 
adds that they were facred. to Bacchus. They will 
bear our climate ; and have bred in the prince of 
Orange’s menagery near the Hague. They, are very 
tamei and have the fenfe of fmelling in an exquifite 
degree. They readily eat bread, but will refufe a 
piece that has been breathed on : many other animals 
of this, the antelope and goat kind, will do the 
fame. 

9. The Porcine or Hog Deer, has (lender trifurcated 
horns, 13 inches long : His body is thick and clumfy ; 
his legs are fine and (lender: The upper part of the 
neck, body, and fides, are brown ; belly and rump, of a 
lighter colour.—They are found in Bengal; and call- 
ed, from the thicknefs of their body, hog-deer. The 
fame fpecies is alfo found in Borneo. They are taken 
in fquare pit-falls, about four feet deep, covered with 
feme (light materials. Of their feet, as well as thofe 
of the lefier fpecies of mulks and antelopes, are made 
tobacco-(toppers. 

10. The Virginiana, or Virginian Deer, has (lender 
horns, bending very much forward ; numerous branches 
on the interior fides; no brow antlers. It is about 
the fize of the EnglHh fallow-deer ; of a light colour, 
cinereous brown. A quite diftindt fpecies, and pecu- 
liar to America. It inhabits all the provinces fouth of 
Canada, but in greateft abundance in the fouthern ; 
but efpeclally the vaft favannas contiguous to the Mif- 
fifippi, and the great rivers which flow into it. They 
graze in herds innumerable, along with the flags and 
buffaloes. This fpecies probably extends to Guiana, 
and is the baieu of that country, which is faid to be 
about the fize of a European buck, with (hort horns, 
bending at their ends. They are capable of being 
made tame ; and when properly trained, are ufed by 
the Indians to decoy the wild deer (efpecially in the 
rutting feafon) within (hot. Both bucks and does 
herd jfrom September to March; after that they fe- 
parate, and the does fecrete themfelves to bring forth, 
and are found with difficulty. The bucks from this 
time keep feparate till the amorous feafon of Septem- 
ber revolves. The deer begin to feed as foon as night 
begins; and fometimes, in the rainy feafon, in the day; 
otherwife they feldom or never quit their haunts. An 
old American fportfman has remarked, that the bucks 
will keep in the thickets for a year, or even two. 

Thefe animals are very reftlefs, and always in motion, 
coming and going continually Thofe which live 
near the fhores are lean and bad, fubjeft to worms in 
their heads and throats, generated from the eggs de- 
pofited in thofe parts. Thofe that frequent the hills 
and favannas are in better cafe, but the venifon is dry. 
In hard winters they will feed on the long mofs which 
bangs from the trees in the northern parts. 

Thefe and other cloven-footed quadrupeds of Ame- 
rica are very fond of fait, and refort eagerly to the 
places impregnated writh it. They are always feen in 
great numbers in the fpots where the ground has been 
torn by torrents or other accidents, where they are feen 
licking.the earth. Such fpots are called licking-places. 

for notwithftanding they are often diflurbed, the buf- 
faloes and deer are fo paffionately fond of the favoury 
regale, as to bid defiance to all danger, and return in 
droves to thefe favourite haunts. 

The deer are of the firft importance to the favages. 
The (kins form the greateft branch of their traffick, 
by which they procure from the colonifts, by way of 
exchange, many of the articles of life. T. o all of them 
the flefh is the principal food throughout the year ; for 
drying it over a gentle but clear fire, after cutting it 
into fmall pieces, it is not only capable of long pre- 
fervation, but is very portable in their fudden excur- 
fions, efpecially when reduced to powder, which is fre- 
quently done. 

Hunting is more than an amufement to thefe people. 
They give themfelves up to it not only for the fake 
of fubiiftence, but to fit themfelves for war, by habitu- 
ating themfelves to fatigue. A good hunt) man is an 
able warrior. Thofe who fail in the fports of the field 
are never fuppofed to be capable of fupporting the 
hardlhips of a campaign ; they are degraded to ig- 
noble offices, fuch as dreffing the fkins of deer, and 
ocher employs allotted only to (laves and women. 
When a large party meditates a hunting-match, 
which is ufually at the beginning of winter, they 
agree on a place of rendezvous, often tfoo miles 
diftant from their homes, and a place perhaps that 
many of them had never been at. They have no other 
method of fixiny on the fpot than by pointing with 
their finger. The preference is given to the eldeft, as 
the moft experienced. When this matter is fettled, 
they feparate into fmall parties, travel and hunt fqr 
fubiiftence all the day, and reft at night; but the 
women have no certain refting-places. The favages 
have their particular hunting countries ; but if they 
invade the limits of thofe belonging to other na- 
tions, feuds enfue, fatal as thofe between Percy 
and Douglas in the famed Chevy Chace. As 
foon as they arrive on the borders of the hunting coun- 
try (which they never fail doing to a man, be their 
refpedfive routes ever fo diftant or fo various), the cap- 
tain of the band delineates on the bark of a tree his 
own figure, with a rattlefnake twined round him with 
diftended mouth ; and in his hand a bloody tomahawk. 
By this he implies a deftru&ive menace to any who are 
bold enough to invade their territories, or to interrupt 
their diverfion.—The chafe is carried on in different ways. 
Some furprife the deer by ufing the ftale of the head, 
horns, and hide; but the general method is performed by 
the whole body. Several hundreds difperfe in a line, en- 
compafling a vaft fpace of country, fire the woods, and 
drive the animals into fome ftrait or peninfula, where 
they become an eafy prey. The deer alone are not the 
objeft ; foxes, raccoons, bears, and all beafts of fur, are 
thought worthy of attention, and form articles of com- 
merce with the Europeans. 

The number of deer deftroyed in fome parts of 
America is incredible ; as is pretended, from an abfurd 
idea which the favages have, that the more they de- 
ftroy, the more they (hall find in fucceeding years. 
Certain it is that multitudes are deftroyed ; the tongues 
only preferved, and the carcafes left a preyr to wild 
beafts. But the motive is much more political. The 
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favages well difcern, that fhould they overftock the iri the civil lawfbr a voluntary furrender of a performs Ceffi-tn 
market, they would certainly be over-reached by the effects to his creditors, to avoid imprisonment. See . 
European dealers, who take care never to produce the article Bankrupt. 
more goods than are barely lufixcient for the demand of In feveral places the ceffion carried with it a mark 
the feafon, eftabliftiing their prices according to the of infamy, and obliged the perfon to wear a green 
quantity of furs brought by the natives. cap or bonnet ; at Lucca, an orange one : to negledh 

Cerpus Vclans, in natural hiltory, a name given by this was to forfeit the privileges of the cejjion. This 
authors to the ilag-fly, or horned beetle, a very large was originally intended to fignify that the ceffionary 
fpecies of beetle with horns (loped, and lomething like was become poor through his own folly. The Italian 
thofe of the (lag. lawyers deferibe the ceremony of cefiion to confiff in 

CERYX, in antiquity. The ceryceswere a fort of ftriking the bare breech three times againff a (lone, 
public criers appointed to proclaim or publilh things called Lapis Vituperii^ in prefence of the judge. For- 
aloud in affemblies. The ceryx among the Greeks an- merly it confided in giving up the girdles and keys in 
fwered to the praco among the Romans. Our criers court: the ancients ufing to carry at their girdles the 
have only a fmall part of their office and authority. chief utenfils wherewith they got their living ; as the 

There were two kinds of ceryces, civil and facred. ferivener his eferitoire, the merchant his bag, See. 
The -former were thofe appointed to call affemblies The form of ceffion among the ancient Gauls and Ro- 
und make filence therein ; alfo to go on meffages, and mans was as follows: The ceffionary gathered up dull 
do the office of our heralds, &c. The facred ceryces in his left hand from the four corners of the houfe, and 
were a fort of priefts, whofe office was to proclaim fi- (landing on the threffiold, holding the door-pod in his 
lence in the public games and facrifices, publiffi the right hand, threw the dull back over his Ihoulders; 
names of the conquerors, proclaim feads, and the like, then dripping to his (hirt, and quitting his girdle and 
The priedbood of the ceryces was annexed to a parti- bags, he jumped with a pole over a hedge ; hereby 
cular family, the defeendants of Ceryx, fon of Eumol- letting the world know, that he had nothing left, and 
phus. To them it alfo belonged to lead folemn vie- that when he jumped all he was worth was in the 
tims to (laughter. Before the ceremonies began, they air with him. This was the ceffion in criminal mat- 
called filence in the affembly, by the formula, ters. In civil cafes, it was fufficient to lay a broom, a 

-cr«f Xfaj; anfwering to the favete Unguis of the fwitch, or a broken draw, on the threlhold : this was 
Romans. When the fervice was over, they difmiffed called chrenecruda per durpillum etfejlucam. 
the people with this formula, Aaav Ittmiffa ejl. Cession, in the ecclefiadical law, is when an ec- 

CESARE, among logicians, one of the modes of clefiadical perfon is created a bilhop,, or when a par- 
the fecond figure of fyllogifms ; the minor propofition fon of a pariffi takes another benefice, without difpen- 
of which is an univerfal affirmative, and the other two fation, or being otherwife qualified. In both thefe 
univerfal negatives : thus, cafes their fird benefices became void by ceffion, with- 

Ce No immoral books ought to be read ; out any refignation ; and to thofe livings that the per- 
Sa But every obfeene book is immoral ; fon had, who was created bilhop, the king may pre- 
Re Therefore no obfeene books ought to be read. fent for that time, whofoever is patron of them ; and 
CECENA, a town of Romagna in Italy, with a in the other cafe the patron may prefent: but by dif- 

hiffiop’s fee, fubjedd to the pope, and feated on the penfation of retainder, a biffiop may retain feme or all 
Tiver Savio, in E. Long. 12. 46. N. Lat. 44. 8. the preferments he was intitled to before he was made 

CESPITOSiE plant.* (from, crater, turf or fod), bilhop. 
are thofe plants which produce many dems from one CESTRUM, bastard jasmine: A genus of the 
root, and thence form a clofe thick carpet on the fur- monogynia order, belonging to the pentandria clafs ef- 
face of the earth. plants; and in the natural method ranking under the 

Cespitosm Pabides, turf-bogs. . 28th order, Lurid*. The corolla is funnel-(haped ; 
CESSATION, the aft of intermitting, difeontinu- the damina each fending out a little tooth about the 

mg or interrupting the courfe of any thing, work, ac- middle of the infide. There are fix fpecies, all of them 
rion, or the like. natives of the warmed parts of America; fo cannot 

Cessation of Arms, an armidice or occafional truce, be preferved in this country without artificial heat. 
See Truce. . They are flowering fhrubs, rifing in height from five 

When the commander of a place finds things redu*- to twelve feet, with flowers of a white, herbaceous, oir 
ced to an extremity, fo that he mud either furrender, pale yellow colour. The flowers of one fpecies com- 
er facrifice the garrifon and inhabitants to the mercy monly ceiled Badmington Jafmine, have the property of 
of the enemy, he plants a white flag on the breach, fending out a drong feent after funfet. They may be 
©r beats the chamade ; on which a ceffation of arms propagated either by feeds or cuttings, 
and hodilities commences,, to give room for a capitu- CESTUIV a French word, fignifying he or him?* 
lation. . frequently ufed in the Engliffi law writings. Thus,. 

CESSIO bonorum, in Scots law, the name of that Cejlui qui trujl, a perfon who has lands, &c. commit- 
aftion by which an infolvent debtor may apply for li- ted to him for the benefit of another; andiffuch per- 
beration from prifon, upon making over his whole real fon does not perform his truff, he is compellable to it 
and perfonal edate to his creditors. in chancery. Cejlui qui vie, one for v/hofe life any 

CESSION, in law, an aft by which a perfon furren- lands, &c. are granted. Cejlui qui ufe, a perfon to 
ders and tranfmits to another perfon a right which whofe ufe any one is infeoffed of lands or tenements, 
belonged to himfelf., Ceffion is more particularly ufed Formerly the feoffees to ufes-were deemed owners of 

the 
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* See 
Zoology 

tte land, but now the pofleffion is adjudged in cejlui 

^CESTUS, among ancient poets, a fine embroidered 
erirdle faid to be worn by Venus, to which Homer 
aferibes the power of charming and conciliating love. 
The word is alfo written cejitm and cejlon : it comes from 
Ms-oc a girdle, or other thing embroidered or wrought 
with a" needle ; derived, according to Servius, from 
v^vTSiVj pungere; whence alfo tncejius, a term ufed at drif 
for any indecency by undoing the girdle, &c. but now 
reftrained to that between perfons near akin. See 
Incest. 

CETACEOUS, an appellation given to the fifties 
of the whale kind; the chara&ers of which are : they 
have no gills; there is an orifice on the top of the 
head, through which they breathe _ and ejeft water; 
and they have a flat or horizontal tail. 

Nature on this tribe hath bellowed an internal {frac- 
ture in all refpefts agreeing with that of quadrupeds; 
and in a few others the external parts in both are fi- 
milar. Cetaceous fifh, like land animals, breathe by 
means of lungs, being deftitute of gills. Tnis obliges 
them to rife frequently on the furface of the water to 
refpire, to fieep on the furface, as well as to perform 
feveral other functions. They have the power of ut- 
tering founds, fuch as bellowing and making other 
noifes denied to genuine filh. I-ike land animals they 
have warm blood, are furniflted with organs of genera- 
tion, copulate, bring forth, and fuckle their young, 
fhowing a ftrong attachment to them. T. heir bodies 
beneath the {kin are entirely furrounded with a thick 
layer of fat (blubber), analogous to the lard on hogs. 
The number of their fins never exceed three, viz. tvyo 
pedtoral fins, and one back fin ; but in fome fpecies 
the laft is wanting. Their tails are placed horizon- 
tally, or flat in refpe£t to their bodies; contrary to 
the direction of thofe of all other filh, which have them 
in a perpendicular fite. This fituation of the tail en- 
ables them to force themfelves fuddenly to the furface 
of the water to breathe, which they are fo frequently 
conftrained to do. Many of thefe circumftances in- 
duced Linnaeus to place this tribe among his mamma- 
lia, or what other writers call quadrupeds *. To have 
preferved the chain of beings entire, he fhould in this 
cafe have made the genus okphoca or feah, and that of 
the trichecus or manati, immediately precede the whale, 
thofe being the links that conned the mammalia or 
quadrupeds with the fifh: for the feal is, in refped to 
its legs, the moft imperftd of the former clafs; and in 
the manati the hind feet coalefce, afluming the form 
of a broad horizontal tail. 

Notwithftanding the many parts and properties 
which cetaceous fifti have in common with land ani- 
mals, yet there Hill remain others which render it 
more natural to place them, with Ray, in the rank of 
fifh : the form of their bodies agrees with that of fifh ; 
they are entirely naked, or covered only with a fmooth 
fkin ; they live conftantly in the water, and have all 
the aftions of fifh. 

CETE, the name of Linnsens’s feventh order of 
mammalia, comprehending the Monodon, Bal^na, 
Physeter, and Delphinus. 

CETERACH, in botany, the trivial name of a 
fpecies of Asplenium. 

CETTE, a maritime town of France, in Langue- 

doc, feated at the place where the canal of Languedoc 
begins, between Montpellier and Agde, on the bay of 
Maguelona in the Mediterranean fea. E. Long. 3.15. « 
N. Lat. 43. 25. 

CETUS, in aflronomy, the whale ; a large cort« 
ftellation of the fouthern hemifphere, under Pifces, and 
next the water of Aquarius. The liars in the conftel- 
lation Cetus, in Ptolemy’s catalogue, are twenty-two ; 
in Tycho’s twenty-one; in Hevelius’s forty-five; in 
the Britannic catalogue ninety-feven. 

Cetus is reprefented by the poets, as the fea-mon- 
fler which Neptune, at the fuit of the nymphs, fent to 
devour Andromeda for the pride of her mother, and 
which was killed by Perfeus. In the mandible of ce- 
tus is a variable ftar which appears and difappears 
periodically, paffing through the feveral degrees of 
magnitude both increafmg and diminifhing, in about 
333 days. See Astronomy, n°45. 

CEVA, a flrong town of Piedmont in Italy, feated 
on the river Tanero, with a flrong fort, in E. Long. 
8. 8. N. Lat. 44. 20. 

CEVENNES, mountains of Languedoc in France, 
remarkable for the frequent meetings of the Prote- 
flants there as a place of fecurity againfl the tyranny of 
their governors. In queen Anne’s reign there was an 
attempt made to affift them by an Englifh fleet in the 
Mediterranean; but to no purpofe, for the French had 
occupied the pafiages. 

CEUTA, a maritime town of Barbary in Africa, 
and in the kindom of Fez, feated on the flraits of 
Gibraltar, oppofite that place, in W. Long 6. 25. N. 
Lat. 36. 35. John king of Portugal took it from the 
Moors in 1415, but it now belongs to Spain. In 1697, 
it fuftained a vigorous fiege by the Moors. 

CEYLON, a large ifland in the Eafl Indies, about 
250 miles in length and 200 in breadth. It abounds 
in trees and fhrubs, valuable both on account of their 
timber and the gums or fpices they produce. Among 
thefe Mr Ives enumerates the euphorbium, tulip-tree, 
ebony, red-wood, caffia, cocoa-nut, cotton, lime, man- 
goe, citron, coffee ; the trees producing balfam of ca- 
pivi, gum gamboge, lac, ivA cenquenomale. This laft is 
as yet unknown in Europe ; but, according to the in- 
formation of a Dutch furgeon, an oil or balfam is pro- 
duced from it by diftillation, which is of great ufe in 
paralytic complaints. There is alfo another gum named 
badule, which has been but lately difeovered, and of 
which the ufe is as yet unknown. Here is alfo the 
black and yellow teak, the wood of which is of a moft 
beautiful grain, but fo hard that the cutting of it proves 
very deftrudtive to the carpenters tools. But the moft 
remarkable, as well as the moft ufeful, of the vegetable 
productions of Ceylon, is the cinnamon-tree, which 
grows wild in every wood on the fouth-weft part of the 
illand. The very young trees are not fit for rinding, 
and the old ones are cut down for firewood. The 
common flowering fhrubs, of which the whole ifland is 
full, fend forth a moft agreeable fragrance every morn- 
ing and evening. It abounds with high hills, between 
which the foil is a fat red earth ; and the valleys are 
extremely pleafant, having a clear ritulet running thro* 
almoft every one of them. Thus the fineft fruits grow 
in vaft plenty, and may be had at the moft trifling 
rates; a pine-apple being bought for lefs than a penny, 
and fo of the reft. Other provifions are almofl equally 
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Ceylon, encap ; a dozen of fowls or five chicks being fold for a 

“* v ' rupee, not quite half-a-crown of Englilli money. Here 
the Dutch fhow a poifonous fruit called by them 
Adam’s apple. In fhape it refembles the quarter of an 
apple cut out, with the two infides a little convex, and 
a continued ridge along the outer edges ; and is of a 
beautiful orange colour. Pepper, ginger, and carda- 
moms, are alfo produced here ; as well as five kinds of 
rice, which ripen one after another. 

Ceylon produces alfo topazes, garnets, rubies, and 
other precious ftones, which are difeovered by waihing 
.the foil wherein they grow. It has likewife ores of 
copper, iron, and probably of tin, with veins of black 
cryftal. 

Common deer are found in this ifiand in great abun- 
dance, as well as Guinea-deer; but the horned cattle 
are both very fmall and fcarce, fix of them weighed, 
all together, but 714 pounds, and one of thefe weigh- 
ed only 70 pounds. They have, however, the largeft 
and belt elephants in the world ; and their woods are 
infefted by tygers* the moll terrible of all ravenous 
beafts. They abound alfo with fnakes of a monftrous 
fize, one of which has been known to deftroy a tyger 

•and devour him at one meal. Mr Ives faw one 15 
.feet long and 30 inches in circumference. Spiders, 
centipedes, and fcorpions, alfo grow here to an enor- 
mous fize. Our author faw a fpider here as large as 
a toad, with brown hair upon it, and legs as thick as 
the (hank of a large tobacco-pipe. A fcorpion, taken 
out of a piece of wood, was eight inches long, from 
head to tail, exclufive of the claws; the fiiell was as 
hard as that of a crab : and our author lulled a centi- 
pede more than feven inches long. Here the mantis 
or creeping leaf is met with ; which our author fup- 
pofes to be a fpecies of grafshopers, having every mem- 
ber we fee in common infefts, though in fhape and ap- 
pearance it greatly refembles a leaf. It is of a green 
colour. The fea-coafts abound with fifh, which are to 
be had very cheap. Neither harp-fhells nor ventle- 

•* traps are to be met with here : but there are abun- 
dance of painted cockles, and others commonly called 
panama Jhells. 

“ The natives of this ifiand (fays our author) are 
the ftouteft Indians I ever faw. Mr Knox in his hi- 
Ilory reports many ftrange things of their religion and 
cuftoms, none of which I had any opportunity of fee- 
ing. He fays ‘ that they have various ways of treating 
their dead. Some burn them, which is not uncom- 
mon in India ; while others throw their limbs up into 
the forks of trees.' This may be true, becaufe when 
our wood-cutters were once hewing down a flick of 
timber, there fell from it the fkull and many bones of 
a human body; and I alfo faw here a human body 
hanging on a tree. Other hiflorians relate, that the 
natives of Ceylon feed on human fielh ; nay, that they 
eat the bodies of their deceafed parents, imagining 
that no other fepulchre is fo fit for them as their own 
bowels, fince thereby they think they are changed into 
their own fubltance, and live again in thernfelves. 
This {hocking cuftom is reported of the ancient Scy- 
thians, and poffibly might have been ufed by the inha- 
bitants of Ceylon, but is now in both countries entire- 
ly abolifhed; and yet even at this day thefe ifianders 
are faid to make cups of their parents fkulls, with a 

view, that in midfl of their mirth and jollity they may 
be fure to preferve a refpeftful remembrance of them.” ' 

The Ceylonefe make ufe of boats hollowed out of 
the trunks of trees, which are about 12 or 14 feet 
long, but only as many inches broad within. The tree 
part in the bottom is much larger ; but v/hen the boat, 
on account of the fize of the tree, is too fmall, they 
make a trough on the top of it fquare at both ends. 
Some boats, however, are much larger, being built 
between two trees; and with thefe they coaft along 
fhore ; the others are for fifhermen. It lies from E. 
Long. 78° to 82°, and from N. Lat. 6° to 10. 

The conquefl of this ifiand was the firfl attempt of 
Albuquerque the celebrated Portuguefe admiral. He 
found it well peopled, and inhabited by two different 
nations, the Bedas inhabiting the northern, and the 
Cinglajfes who dwelt in the fouthern parts. The for- 
mer were very barbarous, but the latter a good deal 
more poliflied. Beiides the advantages already mem 
tioned, which thefe nations derived from their mines 
of precious ftones, they carried on the greateft pearl- 
fifhery in the Eaft. Thefe nations the Portuguefe con- 
quered, and tyrannized over in fuch a manner, that 
they afiifted the Dutch in expelling them from the 
ifland; and by their united efforts this was accompliih- 
ed in 1658, after a bloody and obftinate war. All 
the Portuguefe fettlements fell into the hands of the 
Dutch Eaft India company, who flill keep poflefiion- 

them, excepting a fmall diftriA on the eaftera 
coaft without any port, from whence the fovereign of 
the country had his fait. Thefe fettlements formed 
a regular track, extending from two to twelve leagues 
into the inland parts of the ifiand. The company 
have appropriated all the productions of the ifland. 
The feveral articles of trade are, I. Amethyfts, fap- 
phires, topazes, and rubies; the laft are very final], 
and very indifferent. The Moors who come from 
the coaft of Coromandel buy them, paying a moderate 
tax: and when they are cut, fell them at a low price 
in the different countries of India. 2. Pepper, wnich 
the company buy for about qd. per pound; coffee, for 
which they only pay 2d. and cardamom, which has no 
fixed price. Thefe articles are all of an inferior qua- 
lity, and through the indolence of the inhabitants will 
never turn to any account. 3. An hundred bales of 
handkerchiefs, pagnes, and ginghams, of a fine red 
colour, which are fabricated by the Malabars at Jafra- 
napatan. 4. A finall quantity of ivory, and about 50 
elephants, which are carried to the coaft of Coroman- 
del. 5. Areca, which the company buys at about 
8 s. qd. the ammonan, and fells on the fpot at L. 1,, 
13 s. to the merchants of Bengal, Coromandel, and the 
Maldives; who give in return rice, coarfe linen, and 
cowries. 6. The pearl-fifliery, which was formerly 
of great confequence; but is now fo much exhaufted 
as not to bring in more than L. 8,750 per annum. 
7. After all, the great objedl of the company is cin- 
namon. They purchafe the greateft part of their cin- 
namon of the Indians who are fubjeA to them, and, 
all expences dedu£ted, it does not coft them above 6d. 
per pound. The annual expences of the colony may 
amount to about L. 96,250 ; their revenues and finall 
branches of commerce produce only about L. 87,500. 
-—This deficiency muft be fupplied out-of the pro- 
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fits arifing from the cinnamon trade ; and they are ob- 
liged to provide for the expences of the wars in which 
they are frequently engaged with the king of Candy, 
who is at prefent the foie fovereign of the ifland. Thefe 
are very detrimental to the interefts of the Holland- 
ers; for which reafon they endeavoured to engage 
the good will of this monarch by fhowing him all ima- 
ginable civilities. The harmony, however, has been 
often interrupted. In a bloody war which terminated 
on the 14th of February 1766, the Ceylonefe monarch 
was driven from his capital, fo that the Dutch made a 
very advantageous treaty. Their fovereignty was 
acknowledged over all that part of the country they 
poffeffed before the troubles broke out ; and 4-iat pait 
of the coafts held by the natives was ceded to them. 
They were allowed to gather cinnamon in all the 
plains ; and the court was to fell them the beft fort, 
which is produced in the mountains, at the rate of 
L. 1 : 16 : I, for 18 lb. The government engaged to 
have no connexion with any foreign power; and 
even to deliver up any Europeans who might happen 
to ftray into the ifland. In return for fo many concef- 
fions, the king was to receive annually the value of 
the produce of the ceded coafts ; and from thence his 
fubje&s were to be furnifhed gratis with as much fait 
as they had occafion for. Tftie Ceylonefe aie in the 
moft miferable fituationi they aie in a hate of total 
ina&ivity ; live in huts without any furniture ; and 
fubfift upon fruits': thofe who are the moft affluent 
have no other covering than a piece of coarfe linen 
wrapt about their waift. 

CHACE. See Chase. 
CHACO, a large country of South America fitua- 

ted between 193 and 370 S. Lat. It belongs to the 
Spaniards, by whom it was conquered in 1536. It is 
not naturally fruitful; but abounds in gold mines, which 
are fo much the more valuable that they are eaftly 
worked. The works are carried on by about 8000 
Hacks, who deliver every day to their mailers a cer- 
tain quantity of gold ; and what they can colled 
above this, belongs to themfelves; as well as what 
they find on thofe days that are confecrated to religion 
and reft, upon condition that during the feftival they 
maintain themfelves. This enables many of them to 
purchafe their liberty ; after which they intermarry 
with the Spaniards. 

CHADCHOD, in Jewifh antiquity. Ezekiel men- 
tions chadchad among the feveral merchandizes which 
were brought to Tyre. Fhe old interpreters, not 
very well knowing the meaning of this term, con- 
tinued it in their tranflation. St Jerom acknowledges 
that he could not difcover the interpretation of it. 
The Chaldee interprets it pearls; others think that 
the onyx, ruby, carbuncle, cryftal, or diamond is 
meant by it. 

CHiERONEA, (anc. geog.), the laft town, or 
rather the laft village, of Baeotia, towards Phocis ; the 
birthplace of Plutarch : famous for the fatal defeat of 
the confederate Greeks by Philip of Macedon. rI his 
place was confidered by Philip as well adapted to the 
operations of the Macedonian phalanx; and the ground 
for his encampment, and afterwards the field of battle, 
were chofen with equal fagacity : having in view on 
one fide a temple of Hercules, whom the Macedonians 
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regarded as the author of their royal houfe, and the Chieronea. 
high protector of their fortune ; and on the other the v “ 
banks of the Thermodon, a finall river flowing into 
the Cephiffus, announced by the oracles of Greece as 
the deftined feene of defolation and woe to their un- 
happy country. The generals of the confederate Greeks 
had been much lefs careful to avail themfelves of the 
powerful fan&ions of fuperftition. Unreftrained by 
inaufpicrous facrifices, the Athenians had left their city 
at the exhortation of Demofthenes, to wait no other 
omen but the caufe of their country. Regardlefs of 
oracles, they afterwards advanced to the ill-fated Ther- 
modon, accompanied by the Thebans, and the fcanty 
reinforcements raifed by the Hands and ftates of Pelo- 
ponnefus which had joined their alliance. Their army 
amounted to 30,000 men, anrmaied by the nobleft 
caufe for which men can fight, but commanded by the 
Athenians Lyficles and Chares ; the firft but little, and 
the fecond unfavourably, known ; and by Theagenes 
the Theban, a perfon ftrongly fufpedted of treachery : 
all three creatures of cabal and tools of fadlion, (laves 
of intereft or voluptuoufneis, whofe chararfters (efpe- 
crally as they had been appointed to command the only 
ftates vvhofe fname, rather than virtue, yet oppofed the 
public enemy) are alone fufficient to prove that Greece 
was ripe for ruin. 

When the day approached for abolifhing the totter- 
ing independence of thofe turbulent republics, which 
their own internal vices, and the arms and intrigues of 
Philip, had been gradually undermining for 22 years, 
both armies formed in battle array before the rifing of 
the fun. The right wing of the Macedonians was 
headed by Philip, who judged proper to oppofe in 
perfon the dangerous fury of the Athenians. His fon 
Alexander, only 19 years of age, but furrounded-by 
experienced officers, commanded the left wing, which 
faced the Sacred Band of the Thebans. The auxi- 
liaries of either army were polled in the centre. In 
the beginning of the aftion, the Athenians charged 
with impetuofity, and repelled the oppofing divilions 
of the enemy ; but the youthful ardour of Alexander 
obliged the Thebans to retire, the Sacred Band being 
cut down to a man. The activity of the young prince 
completed their diforder, and purfued the Icattered 
multitude with his Thefialian cavalry. 

Meantime the Athenian generals, too much elated 
by their firft advantage, loft the opportunity to im- 
prove it; for having repelled the centre and right wing 
of the Macedonians, except the phalanx, which was 
compofed of chofen men, and immediately commanded 
by the king, they, inilead of attempting to break this 
formidable body by attacking it in flank, prefled for- 
ward againll the fugitives, the infolent Lyficles ex- 
claiming in vain triumph, “ Purfue, my brave country- 
men! let us drive the cowardstoMacedon.” Philip oh-- 
ferved this rafti folly with contempt; and faying to 
thofe around him, “ Our enemies know not how to con- 
quer,” commanded his phalanx, by a rapid evolution,. 
to gain an adjacent eminence, from which they poured 
down, firm and collefted, on the advancing Athenians,, 
whofe confidence of fuccefs had rendered them totally 
infenfible to danger. But the irrefiftible Ihock of the 
Macedonian fpear converted their fury into defpairs- 
Above a thouiand fell, two thoufand were taken pri- 

fonersy* 
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vChstenea, foners; the reft efcaped by a precipitate and fliameful 
v—~y——« flight. Of the Thebans more were killed than taken. 

Few of the confederates ptrifhed, as they had little 
(hare in the aftion, and as Philip, perceiving his vic- 
tory to be complete, gave orders to fpare the vanquifh- 
ed, with a clemency unui'ual in that (age, and not lefs 
honourable to his underftanding than his heart ; ft nee 
his humanity thus fubdued the minds, and gained the 
affe&ions, of his conquered enemies. 

According to the Grecian cuftom, the battle was 
followed by an entertainment, at which the king pre- 
ftding in perfon, received the congratulations of his 
friends, and the humble fupplications of the Athenian 
deputies, who craved the bodies of their (lain. Their 
requeft, which ferved as an acknowledgment of their 
defeat, was readily granted; but before they availed 
themfelves of the permiflion to carry off their dead, 
Philip, who with his natural intemperance had pro- 
tracted the entertainment till morning, iffued forth 
with his licentious companions to viftt the field of bat- 
tle ; their heads crowned with feiiive garlands, their 
minds intoxicated with the infolence of wine and vic- 
tory ; yet the fight of the flaughtered Thebans, which 
fir ft prefented itfelf to their eyes, and particularly the 
facred band of friends and lovers, who lay covered with 
honourable wounds on the fpot where they had been 
drawn up to fight, brought back thefe infolent fptCfa- 
tors to the fentiments of reafon and humanity. Philip 
beheld the awh.il Icene with a mixture of admiration 
and pity ; and, after an affeCting filence, denounced a 
folemn curfe againft thofe who bafeiy fufpe&ed the 
friendihip of uch brave men to be tainted with crimi- 
nal and infamous paffions. 

But this ferious temper of mind did not laft long; 
for having proceeded to that quarter of the field where 
the Athenians had fought and fallen, the king aban- 
doned himfelf to all the levity and littlenefs of the moft 
petulent joy. Inftead of being impreffed with a deep 
i'enfe of his recent danger, and with dutiful gratitude 
to Heaven for-the happinefs of his efcape and the im- 
portance of his viftory, Philip only compared the 
boaftful pretenfions with the mean performances of his 
Athenian enemies; and, ftruck by this .contrail, re- 
thearfed, with the infolent mockery of a buffoon, the 
pompous declaration of war lately drawn up by the ar- 
dent patriotifm and too fanguine hopes of Demof- 
henes. It was on this occafion that the orator De- 
mades at once rebuked the folly, and flattered the am- 
bition, of Pnilip, by alking him, Why he affumed the 
character of Therfites when fortune afiigned him the 
part of Agamemnon? 

Whatever might be the effeCt of this iharp reprimand, 
it is certain that the king of Macedon indulged not, 
on any future occafion, a vain triumph over vanquiihed. 
When advifed by his generals to advance int® Attica, 
and to render himfelf matter of Athens, he only re- 
plied, “ Have I done fo much for glory, and fhall I 
deftroy the theatre of that glory ?” His iubfequent 
conduCt correfponded with tire moderation of this 
fentiment. He reftored without random the Athe- 
nian prifoners ; who, at departing, having demanded 
their baggage, were alfo gratified in this particular ; 
the king pleafantly obferving, that the Athenians 
deemed to think he had not conquered them in earneft. 
Bpon afterwards he difpatched his fon Alexander, and 
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Antipater, the moft trufted of his minifters, to offer Cb®r&» 
them peace on fuch favourable terms as they had little PMiwi 
reafon to expeCt. They were required to. feud depu- 
ties to the Ifthmus of Corinth, where, to adjutt their cutter, 
refpective contingents of troops for the Perfian expe- ——y—*, 
dition, Philip purpofed affembling early in the fpring 
a general convention of all the Grecian Hates': they 
were ordered to furrender the ifie of Samos, which 
aCtually formed the principal ftation of their fleet, and 
the main bulwark and defence of all their maritime or 
infular poffeffions ; but they were allowed to enjoy, un- 
molefted, the Attic territory, with their hereditary 
form of government. 

CHiEROPHYLLUM, Chervil: A genus ofthe 
digynia order, belonging to the pentandria clafs of 
plants ; and in the natural method ranking under the 
45th order, Umbellate. The involucrum is reflexed- 
concave ; the petals inflexed-cordate ; the fruit oblong 
and fmooth. There are feven fpecies, two of which, 
called cow-weed and wild chervil, are weeds common 
in many places of Britain. The roots of the firft have 
been found poifonous wdien ufed as parfnips: the 
rundles afford an indifferent yellow dye ; the leaves 
and ftalks a beautiful green. Its prefence indicates a 
fertile and grateful foil. It ought to be rooted out 
from all paitures early in the fpring, as no animal 
but the afs will eat it. It is one of the moll early 
plants in {hooting, fo that by the beginning of April 
the leaves are near twro feet high. The leaves are 
recommended by Geoffroy as aperient and diuretic, 
and at the fame time grateful to the palate and fto- 
mach. He even afferts, that dropfies wrh;ch do not 
yield to this medicine can fcarcely be cured by any o- 
ther. He direCts the juice to be given in the dofe of 
three or four ounces every fourth hour, and continued 
for fome time either alone, or in conjunction with 
nitre and fyrup of the five opening roots.—The other 
fpecies of chaerophyllum are not poffeffed of any remark- 
able property. 

CPL/ETODON, in ichthyology, a genus of filhes 
belonging to the order of thoraci. The teeth are ve- 
ry numerous, thick, fetaceous, and flexile; the rays of 
the gills are fix. The back-fin and the fin at the a- 
nus are flefhy and fquamous. There are 23 fpecies, 
dittinguiihed from each other principally by the figure 
of tiie tail, and the number of fpines in the back-fin. 
The moft remarkable is the roftratus, or fhooting-filh, 
having a hollow, cylindrical beak. It is a native of 
the Eaft Indies, where it frequents the fides of the 
fea and rivers in fearch ©f food, from its fingular 
manner of obtaining which it receives its name. When 
it fpies a fly fitting on the plants that grow in (hal- 
low water, it fwims on to the dittance of four, five, 
or fix feet; and then, with a furprifing dexterity, it 
ejeCts out of its tubular mouth a (ingle drop of wa- 
ter, which never fails (triking the fly into the water, 
where it foon becomes its prey. 

CHAFF, in hulbandry, the hufles of the corn, fe- 
parated by fereening or winnowing it. It fignilies al- 
io the rind of corn, and ftraw cut fmall for the ufe of 
cattle. 

CuAFF-Cuttery a machine for making chaff to feed 
horfes.—The advantages of an eafy and expeditious 
method of cutting draw into chaff by an engine 
which could be ufed by common labourers have been 

long 
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Chaff-cut- long acknowledged, and various attempts have been 

ter made to bring fuch an engine to perfection. But the 
Chaff objections to molt of them have been their com- 

> 'la
y-. - plicated ftruCture, their great price, and the noife they 

make in working ; all which inconveniences feem to 
have been lately removed by an invention of Mr James 
Pike watchmaker of Newton Abbot in Devonfhire. 
Of his engine, which is of a fimple and cheap con- 
ftruCtion, the following defcription, and figure refer- 
red to, are extruded from the TranfaCtions of the So- 
ciety of Arts for 1787* 

The engine is fixed on a wood frame, which is fup- 
ported with four legs, and on this frame is a box for 
containing the llraw, four feet fix inches long, and 
about ten inches broad ; at one end is fixed acrofs the 
box two rollers inlaid with iron, in a diagonal line 
about an eighth of an inch above the furface ; on the 
ends of thefe rollers are fixed two Itrong brafs wheels, 
which takes one into the other. On one of thefe 
wheels is a contreCt wheel, whofe teeth take in a worm 
on a large arbour; on the end of this arbour is fixed 
a wooden wheel, two feet five inches diameter and three 
inches thick; on the infide-part of this wheel is fixed 
a knife, and every revolution of the wheel the knife 
paffes before the end of the box and cuts the chaff, 
which is brought forward between the rollers, which 
are about two inches and a half afunder ; the ftraw is 
brought on by the worm taking one tooth of the 
wheel every round of the knife ; the ftraw being fo 
hard preffed between the rollers, the knife cuts off the 
chaff with fo great eafe, that twenty-two bulhels can 
be cut within the hour, and makes no more noife than 
is caufed by the knife palling through the chaff. 

A is the box into which the ftraw is put. B, the 
CXXXVI uPPer r°ller) with its diagonal projecting ribs of iron, 

* the whole moving by the revolution of the brafs wheel 
C on the axis of which it is fixed. Z), a brafs wheel, 
having upon it a face wheel, whofe teeth take into the 
endlefs ferew on the arbor Z, while the teeth on the 
edge of this wheel enter between thofe on the edge of 
the wheel G. On the axis of the wheel Z) is a roller, 
with iron ribs fimilar to Z», but hid within the box. 
i?, the arbor, one of the ends of which being made 
fquare and palling through a mortife in the centre of 
the wooden wheel Fy is fallened by a ftrong ferew and 
nut; the other end of this arbor moves round in a hole 
within the wooden block G» //, the knife, made fall 
by ferews to the wooden wheel Z1, and kept at the di- 
ftav:e of nearly three quarters of an inch from it by 
means of a ftrip of wood of that thicknefs, of the form 
of the blade, and reaching to within an inch of the 
edge. /, the handle mortifed into the outfide of the 
wooden wheel F. 

CHAFFER, in zoology, a fpecies of beetle. See 
SCARABJEUS. 

CHAFFERCONNERS, in commerce, printed li- 
nens manufactured in the Great Mogul’s dominions. 
They are imported by the way of Surat; and are of 
the number of thofe linens prohibited in France. 

CHAFFERY, in the iron-works, the name of one 
of the two principal forges. The other is called the 

jittery. When the iron has been brought at the fi- 
nery into what is called an ancony, or fquare mafs, 
hammered into a bar in its middle, but with its two 
ends rough, the bufinefs to be done at the chaffery is 
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the reducing the whole to the fame lhape, bf ham- Chaffinch 
mering down thefc rough ends to the lhape of the 
middle part. _ _ 

CHAFFINCH, in ornithology, the Englilh name 
of a fpecies of Fringilla. 

CHAGRE, a fort of America in the province 01 
Darien at the mouth of a river of the fame name. It 
has been taken feveral times by the buccaneers, and 
laft of all by Admiral Vernon in 1740. W. Long. 
82. 7. N. Lat. 9. 50. 

CHAIN (Catena), a feries of feveral rings, or links, 
fitted into one another. 

There are chains of divers matters, fizes, forms, and 
for divers ufes.—Ports, rivers, ftreets, &c. are clofed 
with iron chains: rebellious cities are punifned by ta^ 
king away their chains and barriers. 

The arms of the kingdom of Navarre are, Chaim 
Or, in a jield Gules. The occafion hereof is referred 
to the kings of Spain leagued againft the Moors ; 
who having gained a celebrated victory againft them 
in 1212, in the diftribution of the fpoils the magni- 
ficent tent of Miralmumin fell to the king of Navarre, 
as being the firft that broke and forced the chains 
thereof. 

A gold Chain, is one of the ornaments or badges 
of the dignity of the chief magiftrates of a city, as the 
mayor of London, the provoft and bailies of Edin- 
burgh, &c.—Something like this obtained among the 
ancient Gauls : the principal ornament of their per- 
fons in power and authority was a gold chain, which 
they wore on all occafions; and even in battle, to dif- x 

tinguifh them from the common foldiers. 
Chain alfo denotes a kind of ftring, of twifted 

wire ; ferving to hang watches, tweezer-cafes, and o- 
ther valuable toys upon. The invention of this piece 
of curious work is owing to the Englifti ; whence, in 
foreign countries, it is denominated the Englijh chain. 
Thefe chains are ufually either of filver or gold, fome 
of gilt copper; the thread or wire of each kind to 
be very fine. For the fabric, or making of thefe 
chains: a part of the wire is folded into little links 

• of an oval form ; the longeft diameter about three 
lines ; the ftiorteft, one. Thefe, after they have been 
exaClly foldered, are again folded into two; and then 
bound together or intervove, by means of feveral o- 
ther little threads of the fame thicknefs ; fome where- 
of, which pafs from one end to the other, imitate the 
warp of a ftuff; and the others, which pafs tranfverfe, 
the woof. There are at leaft four thoufand little links 
in a chain of four pendants ; which are by this means 
bound fo equally, and withal fo firmly together, that 
the eye is deceived, and takes the whole to conlift of 
one entire piece. 

Chain is alfo a kind of meafure in France, in the 
trade of wood for fuel. There are chains for wood 
by tale, for wood by the rope, for faggots, for cleft 
wood, and for round fticks. There are alfo chains 
for meafuring the (heaves of all forts of corn, particu- 
larly with regard to the payment of tithes ; for mea- 
furing pottles of hay, and for meafuring horfes. All 
thefe are divided into feet, inches, hands, &c. accord- 
ing to the ufe they are defigned for. 

Chain, in furveying, is a meafure, confifting of a 
certain number of links of iron wire, ufually a hun- 
dred ; ferving to take the dimenfions of fields, &c. 
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Chains. This is what Merfenne takes to be the arvlpendium of 
-v * the ancients. 

The chain is of various dimenfions, as the length or 
number of links varies: that commonly ufed in mea- 
furing land, called Gunter’s chain, is in length four 
poles or perches; or fixty-fix feet, or a hundred links; 
each link being feven inches . Whence it is eafy 
to reduce any number of thofe links to feet, or any 
number of feet to links. 

This chain is entirely adapted to Englifh mealures; 
and its chief convenience is in finding readily the num- 
bers contained in a given field. W here the propor- 
tions of fquare feet and acres differ* the chain, to have 
the fame advantages as Gunter’s chain, mull alfo be 
varied. Thus in Scotland, the chain ought to be of 74 
feet, or 24 Scotch ells, if no regard be had to the 
difference between the Scotch and- Enghih foot ; but 
if regard be had to this difference, the Scotch chain 
ought to confift of 74-f- Englifh feet, or 74 feet 4 
inches and £ of an inch. This chain being divided 
into an hundred links, each of thefe will be 8-rS^o 
inches. _ .... 

That ordinarily ufed for large diflances, is in length 
a hundred feet; each link one foot. For fmall par- 
cels, as gardens, &c. is fometimes ufed a fmall chain 
of one pole, or fixteen feet and a half length ; each 
link one inch -j%V 

Some in lieu of chains ufe ropes; but thefe are 
liable to feveral irregularities ; both from the different 
degrees of morfture, and of the force which flretches 
them. Schwenterus, in his Praftical Geometry, tells 

he has obferved a rope fixteen feet long, reduced us, 
to fifteen in an hour’s time, by the mere fading of a 
hoar froft. To obviate thefe inconveniences, Wolfius 
direfts, that the little ftrands whereof the rope confifts 
be twilled contrary ways, and the rope dipped in boil- 
ing hot oil; and when dry, drawn through melted 
wax. A rope thus prepared, will not get or lofe 
any thing in length, even though kept under water 
all day. 

CnAiN-Pump. See Pump. 
Chain-Shoty two bullets with a chain between them. 

They are ufed at fea to fhoot down yards or malts, 
and to cut the fhrouds or rigging of a fhip. 

ToP-Chain, on board a Ihip, a chain to fling the 
fail-yards in time of battle, in order to prevent them 
from falling down when the ropes by which they are 
hung happen to be fhot away or rendered incapable 
of fervice. . 

Plate CiiAiN-lValeSy or Chameh> of a fhip, porteboijfoirs, 
GXXXVf are broad and thick planks proje&ing horizontally from 

the fhip’s outfide, abreall of and fomewhat behind 
the malts. They are formed to extend the flnouds 
from each other, and from the axis or middle line of 
the Ihip, fo as to give a greater fecuxity and fupport 
to the malls, as well as to prevent the fhrouds from 
damaging the gunwale, or being hurt by rubbing a- 
gainlt it. Every malt has its chain-wales, which are 
either built above or below the fecond deck-ports in 
a fhip of the line : they are ftrongly connected to the 

' fide by knees, bolts, and Itandards, befides being con- 
fined thereto by the chains whofe upper ends pafs 
through notches on the outer edge of the chain-wales, 
fo as to unite with the fhrouds above. 

Chains, in fhip-building, are ftrong links or plates 

of iron, the lower ends of which are bolted through 
the fhip-fide to the timbers. _ 

Hanging in Chains^ a kind of punifhnient inflicted ^ 
on murderers. By flat. 25. Geo. II. c. 37* the judge 
fhall dire a fuch to be executed on the next day but 
one, uniefs. Sunday intervene ; and their bodies to be 
delivered to the furgeons to be diffeaed and anatomi- 
zed : and he may direa them afterwards to be hung 
in chains. During the interval between fentence aiiu. 
execution, the prifoner fhall be kept alone, and iut- 
tained only with bread and water. The judge, how- 
ever, hath power to refpite the execution, and relax 
the other reftraints of the aa. 

CuAtN-IJland, an ifland lately difeovered by captain 
Wallis in the South-fea. It feemed to be about five 
miles long and as much broad, lying in the direaion 
of north-weft and fouth-eaft. It appeared to be a 
double range of woody iflands joined together by 
reefs, fo as to compofe one ifland ot an oval figure, 
with a lake in the middle. The trees are large ; and 
from the fmoke that iffued from the woods, it ap* 
peared to be inhabited. W\ Long. 145- 54’ Bat.- 
17.23. 

CHAJOTLI, or Chayoti, a Mexican fruit of a 
round fhape, and fimilar in the hulk with which it 15- 
covered to the chefnut, but four or five times large:, 
and of a much deeper green colour. Its kernel is of 
a greenifh white, and has a large ftone in the middle, 
which is white, and like it in fubftance. It is boded, 
and the ftone eat with it. This fruit is produced by 
a twining perennial plant, the root of which is ado 
good to eat. See Plate CXXXVIII. 

CHAIR, (Cathedra), was anciently ufed for the 
pulpit, or fuggeftum, whence the prieft fpoke to the 
people*. 

It is ftill applied to the place whence profeffors and 
regents in univerfities deliver their lectures, and teach 
the fciences to their pupils : thus, we fay, the profef- 
for’s chair, the doftor’s chair, &c. 

Carule Chair, was an ivory, feat placed on a car, 
wherein were feated the prime magiflrates of Rome, 
and thofe to whom the honour of a triumph had been 
granted., 

Sedan Chair, a vehicle fupported by poles, wherein 
perfons are carried ; borne by two men. Pheie are 
two hundred chairs allowed by a£t of parliament; and 
no perfon is obliged to pay for a hackney-chair more 
than the rate allowed by the aft for a hackney-coach, 
driven two third parts of the faid diftance. 9 Any. c. 
23.$ 8. Their number is fince increafed, by 10 Ann. 
c. 19. and 12 Geo. I. c. 12. to four hundred. See 
Hackney-CoACHES. 

Chair is alfo applied by the Romanifls to certain 
feafts,. held anciently in, commemoration of the tranf- 
lation of the fee, or feat of the vicarage of Chrifl, by 
St Peter. 

The perforated chair, wherein the new-elefted pope 
is placed, F. Mabillon obferves, is to be feen at 
Rome: but the origin thereof he does not attribute, 
as is commonly done, to the adventure of Pope 
Joan ; but fays there is a myftery in it; and it is in- 
tended, . forfooth, t« explain to the pope thofe words 
of feripture, that God draws the poor from out of the dujl 
and mire. 

CHAIRMAN, the president, or fpeaker of an 
affembly* 

Chains- 

Chairman, 
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Ci.aifc affembly, company, See. We fay, the chairman of a 
11 . committee, &c. . Uiaicedo- CHAISE, a fort of light open chariot, or calafh. 

"J' , Aurelius Viftor relates, that Trajan firft introduced 
the ufe of poft-chaifes : but the invention is generally 
aferibed to Auguftus ; and was probably only impro- 
ved by Trajan, and fiicceeding emperors. 

CHALAZA, among naturalifts, a white knotty 
fort of ttring at each end of an egg, formed of a plexus 
of the fibres of the membranes, whereby the yolk and 
tvhite are conne&ed together. See Egg. 

CHALCAS, in botany : A genus of the mono- 
gynia order, belonging to the perftandria clafs of plants. 
The calyx is quinquepartite ; the corolla campanula- 
ted, with the petals keeled ; the ftigma round-headed 
and warty. 

CHALCEDON, or Calcedon, anciently known 
by the names of Procerajlis and Colbufa; a city of Bi- 
thynia, fituated at the mouth of the Euxine, on the 
north extremity of the Thracian Bofphorus, over againft 
Byzaritium. Pliny, Strabo, and Tacitus, call it The 
City of the Blind; alluding to the anfwer which the Py- 
thian Apollo gave to the founders of Byzantium, who, 
confulting the oracle relative to a place where to build 
a city, were direded to choofe that fpot which lay 
oppofite “ to the habitation of the blind that is, as 
was then underftood, to Chalcedon : the Chalcedo- 
nians well deferving that epithet for having built their 
city in a barren and fandy foil, without feeing that ad- 
vantageous and pleafant fpot on the oppofite fhore, 
which the BvzantineS afterwards chofe.—Chalcedon, 
in the Chriftian times, became famous on account of 
the council which was held there againfi: Eutyches. 
The emperor Valens caufed the walls of this city to be 
levelled with the ground for fiding with Procopius, and 
the materials to be conveyed to Conftantinople, where 
they were employed in building the famous Valentinian 
aquedud. Chalcedon is at prefent a poor place, known 
to the Greeks by its ancient name, and to the Turks 
by that of Cadiaci, or “ the judges town.” 

CHALCEDONY, in natural hiftory, a genus of 
the femipellucid gems. They are of an even and re- 
gular, not tabulated ftru&ure; of a femi-opaque cryftal- 
iine bafis ; and variegated with different colours, but 
thofe ever difpofed in form of mitts or clouds, and, if 
nicely examined, found to be owing to an admixture 
of various coloured earths, but imperfe&ly blended in 
the mafs, and often vifible in diftintt molecuke.—It has 
been doubted by fome whether the ancients were at all 
acquainted with the done we call chalcedony; they ha- 
ving deferibed a Chalcedonian carbuncle and emerald, 
neither Of which can at all agree with the chara&ers 
of our done ; but we are to confider that they have 
alfo deferibed a Chalcedonian jafper which feems to 
have been the very fame ftone as they deferibe by the 
word turbida, which extremely well agrees with our 
chalcedony. 

There are four known fpecies of the chalcedony, 
l. A bluifli white ont. This is the moft common of 
all, and is found in the fhape of our flints and pebblos, 
in maffes of two or three inches or more in diame- 
ter. It is of a whitifli colour, with a faint cloud of 
blue diffufed all over it, but always in the greateft de- 
gree near the furface. This is a little lels hard than 
the oriental onyx. The oriental chalcedonies are the 
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only ones of any value ; they are found in vaft abun- Cha’ceds- 
dance on the fliores of rivers in all parts of the Eaft In- 
dies, and frequently come over among the ballaft of i 
the Eaft India fbips. They are common in Silefia and 
Bohemia, and other parts of Europe alfo ; but with 
us are lefs hard,, more opaque, and of very little va- 
lue. z. The dull milky-veined chalcedony. This is 
a ftone of little value ; and is fometimes met with a- 
mong our lapidaries, who miftake it for a kind of ne- 
phritic ftone. It is of a fomewhat yellowifh white or 
cream colour, with a few milk-white veins. This is 
principally found in New-Spain. 3. The third is a 
brownifh, black, dull, and cloudy one, known to the 
ancients by the name of fmoky jafper, or jafpis capni- 
tis. This is the leaft beautiful ftone of all the clafs ; 
it is of a pale brownifh white, clouded all over with a 
blackifh mitt, as the common chalcedony is with a 
blue. It is common both in the Eaft and Weft Indies, 
and in Germany ; but is very little valued, and is fel- 
dom worked into any thing better than the handles of 
knives. 4. The yellow and red chalcedony is great- 
ly fuperior to all the reft in beauty ; and is in great 
repute in Italy, though very little known among us. 
It is naturally compofed of an admixture of red and 
yellow only, on a clouded cryftalline bafis; but is fome- 
times found blended with the matter of common chal- 
cedony, and then is mixed with blue. It is all over 
of the mifty hue of the common chalcedony. This is 
found only in the Eaft Indies, and there not plentiful- 
ly. The Italians make it into beads, and call thefe 
caffidonies; but they are not determinate in the ufe 
of the word, but call beads of feveral of the agates 
by the fame name All the chalcedonies readily give 
fire with fteel, and make no effervefcence with aqua- 
fortis. 

CHALCIDENE, or Chalcidice, (anc. geog.) 
an inland country of Syria, having Antiochis or 
Seleucia to the weft, Cyrrheftica to the north, 
to the fouth Apamene and Coelefyria, and to the 
eaft Chalybonitis; being fo called from its principal 
city Chalcis. This province, one of the moft fruit»- 
ful in Syria, was feized by Ptolemy the fon of Men- 
nseus during the troubles of Syria, and by him 
made a feparate kingdom. Ptolemy himfelf is ftyled 
by Jofephus and Hegelippus only Prince of Chalcis, 
but his fon Lyfanias is honoured both by Jofephus and 
Dio with the title of King. Upon the death of An- 
tiochus Dionyfius. king of Syria, Ptolemy attempted 
to make himfelf matter of Damafeus and all Coelefyria; 
but the inhabitants, having an utter averfion to him 
on account of his cruelty and wickednefs, chole rather 
to fubmit to Aretas king of Arabia, by whom Anti- 
ochus and his whole army had been cut off. He op- 
pofed Pompey on his entering Syria; but was by him 
defeated, taken prifoner, and fentenced to death; 
which, however, he efcaped by paying a thoufand ta- 
lents, and was left alfo in the poffefiion of his kingdom. 
After Ariftobulus king of Judcea had been poifoned by 
the friends of Pompey, and Alexander his Ion behead- 
ed at Antioch, he lent Philippion his fon to Aiealon, 
whither the widow of Ariftobulus had retired with her 
other children, to bring them all to Chalcis; propo- 
fing, as he was in love with one of the daughters named 
Alexandria, to maintain them in his own kingdom in 
a manner fuitable to their rank: but Philippion like-. 
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Chalcldic wife being in love with Alexandria, married her on the 

I! way; for which prefumption Ptolemy put him to death 
Chai3s' dy"on return, and then took her to wife. On account 
i,,,, of this affinity, he fupported to the utmoft of his power 

Antigonus the younger fon of Ariftobulus, who took 
the field at the head of a confiderable army, but on 
his entering Judaea was entirely defeated by Herod. 
Ptolemy foon after died, and was fucceeded by his fon 
Lyfanias ; who, efpoufing the caufe of the Afmonaean 
family with great warmth, promifed to Barzapharnes 
who commanded the Parthian troops in Syria, and to 
Pacorus the king’s fon, a thoufand talents and five hun- 
dred women, provided they fhould put Antigonus in 
poffeffion of the kingdom of Judaea, and depofe Plyr- 
canus. He was not long after put to death by Marc 
Antony, at the inftigaticn of Cleopatra j who, in or- 
der to have his dominions, accufed him falfely of ha- 
ving entered into an alliance with the Parthians. 

CHALCIDIC, Chalcidicum, or Chalcedomi- 
um, in the ancient architecture, a large magnificent 
hall belonging to a tribunal or court of juftice.—Feftus 
fays, it took its name from the city Chalcis; but he does 
not give the reafon. Philander will have it to be the 
court or tribunal where affairs of money and coinage 
were regulated ; fo called from zaKy-0i brafs, and 
jujlice. Others fay, the money was ftruck in it; and 
derive the word from xaX,t0<, and houfe. In Vi- 
truvius, it is ufed for the auditory of a balilica in 
other of the ancient writers for a hall or apartment 
where the heathens imagined their gods to eat. 

CHALCIDICE, ( anc. geog.) an eallern diftridt 
of Macedonia, ftretching northwards between the Sinus 
Toronaeus and Singiticus. Formerly a part of Thrace, 
but invaded by Philip of Macedon. Named from the 
city Chalcis near Olynthus. 

CHALCIDIUS, a famous platonic philofopher in 
the third century, who wrote a commentary, which is 
efteemed, on the Tinrueus of Plato. This work has 
been traufiated from the Greek into Latin. 

CHALCIS, a city of Chalcidice. See Chalcidice- 
(anc. geog.)—Another of uEtolia, near the mouth of 
the river Evenus, on the Ionian Sea, at the foot of a 
cognominal mountain ; and therefore called by fome 
Hypochalcis.—Another of Eubeea (Strabo), on the 
Euripus, the country of Lycophron the poet, one of 
the feven which formed the conlldlatiofi Pleiades. Now 
Negroponte. E. Long. 24- 3O’ Eat. 38. 30, A fourth, 
the capital of Chalcidene in Syria ; diftinguilhed by 
the fur names ad Belum, a mountain or a river; and ad 
Libanum, from its fituation (Pliny). 

CHALCITIS, one of the divifions or diftri&s of 
Mefopotamia, to the fouth of Anthemufia, the moft 
northern diftrid, next to Armenia, and fituated between 
Edeffa and Carrse. Chakitis (Pliny), an ifland oppo- 
fite to Chalcedon. 

CHALCONDYLAS(Demetrius), a learned Greek, 
born at Conllantinople, left that city after its being ta- 
ken by the Turks, and afterwards taught Greek in 
feveral cities in Italy. He compofed a Greek gram- 
mar; and died at Milan in 1513. 

Chalcondylas (Laonicus), a famous Greek hi- 
fforian of the 15th century, was born at Athens ; and 
wrote an excellent biff cry of the Turks, from Ottoman, 
who reigned about the year 1300, to Mahomet II. in 
H63- 
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CHALDEA (anc. geog.), taken in a larger fenfe, 

included Babylonia ; as in the prophecies ot Jeremiah 
and Ezekiel. In a reftriaed fenfe, it denoted a pro- ^ 
vince of Babylonia, towards Arabia Deferta ; called in 
Scripture The land of the Chaldeans. Named from 
Chafed the fourth fon of Nahor. See Babylonia. 

CHALDEE language, that fpoken by the Chal- 
deans, or people of Chaldea. It is a dialea of the 
Hebkew. 

Chaldee Paraphrafe, in the rabbinical ftyle, is called 
Ta rgum. There are three Chaldee paraphrafes in 
Walton’s Polyglot; viz. that of Onkelos, that of Jo- 
nathan fon of Uziel, and that of Jerufalem. 

CHALDRON, a dry Engliffi meafure, confifting 
of thirty fix bufhels, heaped up according to the feal- 
ed buffiel kept at Guildhall, London : but on ffiip- 
board, twenty-one chaldrons of coals are allowed to 
the fcore. The chaldron Ihould weigh two thoufand 
pounds. 

CHALICE, the cup or veffel ufed to adminifter the 
wine in the facrament, and by the R.oman Catholics^ 
in the mafs. v 

The ufe o£ the chalice, or communicating in both 
kinds, is by the church of R.ome denied to the laity,, 
who communicate only in one kind, the clergy alone 
being allowed the privilege of communicating in both, 
kinds. 

CHALK, Cretay is a white earth found plentifully 
in Britain, France, Norwray, and other parts of Eu- 
rope, faid to have been anciently dug chiefly in the 
ifland of Crete, and thence to have received its name 
of Greta. They have a very eafy way of digging, 
chalk in the county of Kent in England. It is there 
found on the Tides of hills; and the workmen under- 
mine it fo far as appears proper ; then digging a 
trench at the top as far diffant from the edge as the 
undermining goes at bottom, they fill this with water, 
which foaks through in the fpace of a night, upon 
which the whole flake falls down at once. In other 
parts of the kingdom, chalk generally lies deeper, and 
they are forced to dig for it at confiderable depths, 
and draw it up in buckets. 

Chalk is of two kinds; hard, dry, and firm, or foft 
and un&uous ; both oi which are adapted to various 
purpofes. The hard and dry kind is much the pro- 
pereft for burning into lime ; but the foft and unc- 
tuous chalk is belt for uling as a manure for lands. 
Chalk, whether burnt into lime or not, is in fome 
cafes an excellent manure. Its mode of operating on 
the foil is explained under tire article Agriculture,. 
n° 20, 25, &c. 

Pure chalk melts eafily with alkali and flint into a 
tranfparent colourlefs glafs. With alkaline falts it 
melts fomewhat more difficultly, and with borax 
fomewhat more eafily, than with flint or fand. It re- 
quires about half its weight of borax, and its whole 
weight of alkali, to fufe it. Sal mirabile, and fandi- 
ver, which do not vitrify at all with the cryftalline- 
earths, form, with half their weight of chalk, the firIt 
a yellowiffi black, the latter a greenilh, glafs. Nitre, 
on the other hand, one of the moft aftive fluxes tor 
flint, does not perfectly vitrify with chalk. This 
earth notably promotes the vitrification of flint; a mix- 
ture of the two requiring lets alkali than either of them, 
feparately. If glafs made from flint and alkali is fur- 
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CAalk.' ther faturatcd with the flint, fo as to be incapable of 

bearing any further addition of that earth without 
becoming opaque and milky, it will itill in a ftrong 
Are take up a confiderable proportion, one-third or 
one-fourth of its weight, of chalk, without injury to its 
tranfparency; hence chalk is fometimes made ufe of 
in compositions for glafs, as a part of the fait may 
then be Spared. Chalk likewife has a great effedl in 
melting the ftony matters intermixed with metallic 
ores, and hence might be of ufe in fmelting ores j 
as indeed limeftone is ufed for that purpofe. But 
it is remarkable, that chalk, when deprived of its 
Axed air, and converted into limeflone, lofes much of 
its di Spoilt ion to vitriSy. It is then found to melt 
very difficultly and imperfectly, and to render the glafs 
©paque and milky. 

Chalk readily imbibes water; and hence mafles of 
it are employed for drying precipitates, lakes, earthy 
powders that have been levigated with water, and 
other moift preparations. Its oscnnomical uSes in 
cleaning and poliflring metalline or glafs utenfils are 
well known. In this cafe it is powdered and wafhed 
from any gritty matter it may contain, and is then 
called ‘whiting.— In medicine it is one of the mofl. 
ufeful abforbents, and is to be looked upon Amply as 
fuch. The aftringent virtues which fome have attri- 
buted to it have no foundation, unlefs in as far as the 
earth is faturated with an acid, with which it compofes 
a Saline concrete manifeftly fub-aftringenU For the 
further properties of chalk, fee Chemistry, Index. 

Black Chalk, a name given by painters to a fpecies 
of earth with which they draw on blue paper, &c. 
It is found in pieces from two to ten feet long, 
and from four inches to twenty in breadth, gene- 
rally flat, but fomewhat rifing in the middle, and 
thinner towards the edges, commonly lying in large 
quantities together. While in the earth, it is moilt 
and flaky: but being dried, it becomes confiderably 
hard and very light ; but always breaks in fome par- 
ticular dire&ion ; and if attentively examined when 
freflr broken, appears of a ilriated texture. To the 
touch it is foft and Smooth, ftains very freely, and by 
virtue of its fmoothnefs makes very neat marks. It is 
eaflly reduced into an impalpable foft powder with- 
out any diminution of its blacknefs. In this ftate it 
mixes eaffly with oil into a Smooth palte ; and being 
Ctiffuled through water, it Slowly fettles in a black flimy 
cr muddy form ; properties which make its ufe very 
convenient to the painters both in oil and water co- 
lours. It appears to be an earth quite different from 
common chalk, and rather of the flaty bituminous kind. 
In the fire it becomes white with a reddifh call, and 
very friable, retaining its flaky ftrurffure, and looking 
much like the white flaky maffes which fome forts of 
pit-coal leave in burning. Neither the chalk nor thefe 
allies are at all affefted by acids. 

The colour-fhops are fupplied with this earth from 
Italy or Germany; though fome parts of England af- 
ford fubftances nearly, if not entirely, of the fame qua- 
lity, and which are found to be equally ferviceable 
both for marking and as black paints. Such particu- 
larly is the black earth called killow, faid by Dr Merret 
ui his I'inax Rerum Britannicamm to be found in Lan 
«afhire ; and by Mr Da Cotta, in his hiftory of foffils^ 
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to be plentiful near the top of Cay-Avon, an high hill Chalk, 
in Merionethfhire. ' Challcng".. 

Red Chalk, an earth much ufed by painters and ?.r- ''"y ^ 
tificers, and common in the colour-fhops. It is pro- 
perly an indurated clayey ochre ; and is dug in Ger- 
many, Italy, Spain, and France, but in greateft quan- 
tity in Flanders. It is of a fine, even, and Arm tex- 
ture; very heavy, and very hard ; of a pale red on the 
outfide, but of a deep dufky chocolate colour within. 
It adheres firmly to the tongue, is perfectly inlipid to 
the tatte, and makes no effervefcence with acids. 

CnALK-Land. Barley and wheat -will fucceed very 
well on the better fort of chalky land, and oats gene- 
rally do well on any kind of it. The natural produce 
of this fort of land in weeds, is that fort cf fmall vetch 
called the tine-tare, wpth poppies, may-weed, &c. Sain- 
foin and hop-clover will generally fucceed tolerably well 
on thefe lands; and, where they are of the better fort, 
the great clover will do. The beft manure is dung,, 
old rags, and the fhtep-dung left after folding them 

CuAiK-Stones, in medicine, iignify the concretions 
of calcareous matter in the hands and feet of people 
violently affli&ed with the gout. Leeuwenhoek has- 
been at the pains of examining thefe by the micro- 
fcope. He divides them into three parts. The firfl: 
is compofed of various fmall parcels of matter looking, 
like white grains of fand ; this is harder and drier,, 
and alfo whiter, than the reft. When examined with 
large magnifiers, thefe are found to be compofed of 
oblong particles laid clofely and evenly together r 
though the whole fmall ftones are opaque, thefe com- 
ponent parts of them are pellucid, and referable pie- 
ces of horfe-hair cut fhort, only that they are fome- 
what pointed at both ends. Thefe are fo extremely 
thin, that Mr Leeuwenhoek computes that icoo of 
them placed together would not amount to the fize of 
one hair of our heads. The whole ftones in this harder 
part of the chalk are not compofed of thefe particles,, 
but there are confufedly thrown in among them fome 
broken parts of other fubftances, and in a few places 
fome globules of blood and fmall remains of other 
juices. The fecond kind of chalky matter is lefs hard 
and lefs white than the former, and is compofed of 
fragments or irregular parts of thofe oblong bodies 
which eompofe the firft or hardeft kind, and thefe are- 
mixed among tough and clear matter, interfperfed 
with the fmall broken globules of blood difcoverable 
in the former, but in much greater quantity. The- 
third kind appears red to the naked eye ; and, whea 
examined with glaffes, is found to be a more tough and 
clammy white matter, in which a great number of 
globules of blood are interfperfed; thefe give it the red 
appearance it has. 

CHALLENGE, a cartel or invitation to a duel or 
other.combat *. A challenge either by word or let-# See £,,,? 
ter, or to be the bearer of fuch a challenge, is punifh- 
able by fine and imprifonment on indi&ment or infor- 
mation. 

Challenge, among hunters. When hounds or 
beagles, at firft finding the Icent of their game, pre- 
fently open and cry, they are laid to challenge. 

Challenge, in the law of England, is an excep- 
tion made to jurors f ; and is. either in civil or ciimi- f See tire 
nal cafes. 

el* ^ 
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I. In cm/cafes challenges are of two forts; chal- 
lenges to the array, and challenges to the poll. 

I. Challenges to the array are at once an exception 
to the whole panel, in which the jury are arrayed, or 
fet in order by the fheriff in his return ; and they may 
be made upon account of partiality or fome default in 
the fheriff or his under officer who arrayed tne panel. 
Alfo, though there be no perfonal objeftion again 
the fheriff, yet if he arrays the panel at the nomina- 
tion, or under the direaion of either party, this is 
good caufe of challenge to the array. Formerly, if a 
ford of parliament had a caufe to be tried, and no 
knight was returned upon the jury, it was a caufe o 
challenge to the array r alfo by the policy of the an- 
cient law, the jury was to come de vicmeto, from the 
neighbourhood of the vill or place where the caufe 
of a&ion was laid in the declaration: and therefoie 
fome of the jury were obliged to be returned from 
the hundred in which fuch vdl lay ; and, if none 
were returned, the array might be challenged from 
defed of hundreders. For, living in the neighbour- 
hood, thefe were fuppofed to know beforehand t re 
charaaers of the parties and witneffes ; and therefore 
they better knew what credit to give to the fatts al- 
leged in evidence. But this convenience was over- 
balanced by another very natural and almoft unavoid- 
able inconvenience; that jurors coming out ol the im- 
mediate neighbourhood, would be apt to iyte.1™ix 

their prejudices and partialities in the trial of right. 
And this the law was fo fenlible of, that it for a long 
time has been gradually relinquifhing this practice ; 
the number of neceffary hundreders in the whole pa- 
nel, which in the reign of Edward III. were conftantly 
fix, being in the time of Fortefcue reduced to four ; 
afterwards by ftatute 27 Eliz. c. 6. to two; and at 
length, by ftatute 4 and 5 Anne, c. 16. it was en- 
tirely aboliffied upon all civil aftions, except upon pe- 
nal ftatutes; and upon thofe alfo by the 24 Geo. H. 
c 18. the jury being now only to come de corpore co- 
mltatus, from the body of the country at large, and not 
de vicmeto, or from the particular neighbourhood. 
The array by the ancient law may alfo be challenged, 
if an alien be party to the fuit, and, upon a rule ob- 
tained by his motion to the court for a jury ^ medie- 
tate lingua, fuch a one be not returned by the fhenff 
purfuanc to the ftatute 28 Edward HI. c. 1 3. enforced 
bv 8 Hen. VI. c. 29. which enafts, that where either 
party is an alien born, the jury {ball be one half deni- 
zens and the other aliens (if fo many be forthcoming 
in the place), for the more impartial trial: A privi- 
lege indulged to ftrangers in no other country in the 
world ; but which is as ancient in England as the time 
of King Ethelred, in whofe ftatute de monticohs Wallia 
(then aliens to the crown of England), c. 3. it is or- 
dained, that “ duodetii legales homines, quorum lex 
Walk et fex Angli erunt, Anglis et Wallis jus di- 
cunto.” 

2 Challenges to the polls, in capita, are exceptions 
to particular jurors; and feem to anfwer therecufatw 
judicis in the civil and canon laws; by the conihtutions 
of which, a judge might be refufed upon any fufpi- 
cion of partiality. By the laws of England alfo, in 
the times of Bradon and Fleta, a judge might be re- 
fufed for good caufe ; but now the law is otherwiie, 
and ft is held that judges or juftices cannot be challen- 
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ged. For the law will not fuppofe a poflibility of bias ^ Challengt, 
or favour in a judge who is already iworn to admim- ’ 
fter impartial juftice, and whofe authority greatly de- 
pends on that prefumption and idea. And, fhould the 
fad at any time .prove flagrantly fuch, as the delicacy 
of the law will not prefume beforehand, there is no 
doubt but that fuch mifbehaviour would draw down a 
heavy cenfure from tbofe to whom the judge is ac- 
countable for his conduft. But challenges to the ^ 
polls of the jury (who are judges of faa) are reduced 
to four heads by Sir Edward Coke : propter honoris re- 
fpedum; propter defectum; propter ajfedum; _ and -propter 
"delichim. 1. Propter honoris refpe&um; as, if a lord of 
parliament be impanelled on a jury, he may be chal- 
lenged by either party, or he may challenge^ himlelf. 
2. Propter defectum; as, if a juryman be an alien born, 
this is defed of birth ; if he be a Have or bondman, 
this is defed of liberty, and he cannot be a liber et le~ 
galis homo. Under the word homo alfo, though a name 
common to both fexes, the female is however exclu- 
ded, propter defedum fexus: except when a widow feigns 
herfelf with child in order to exclude the next heir, 
and a fuppofititious birth is fiifpeded to be intended ; 
then, upon the writ de ventre infpiciendo, a jury of wo- 
men is to be impanelled to try the quettion whether 
with child or not.. But the principal deficiency is de- 
fed of eftate fufficient to qualify him to be a juror, 
which depends upon a variety of ftatutes*. 3. Jurors * StzBla* 
may be challenged propter ajedum, for fufpicron of h.asA«^. 
or partiality. This may be either a principal chah^-3w* 
lenge, or to the favour. A principal challenge is inch, 
where the caufe affigned carries with it, prma facte, 
evident marks of fufpicion either ,of malice or favour : 
as, that a juror is of kin to either party within the 
ninth degree ; that he has an intereil in the caule; that 
there is an adion depending between him and the par- 
ty ; that he has taken money for his verdid, &c. which, 
if true, cannot be overruled, for jurors mull be omne 
exceptione majores. Challenges to the favour, are where 
the party hath no principal challenge ; but objects only 
fome probable circumftances of fulpicion, as acquaint- 
ance, and the like ; the validity of which muft be left 
to. the determination of triors, whofe office is to decide 
whether the juror be favourable or unfavourable. 4. 
Challenges propter delidum, are for fome crime or mrf- 
demeanour that affeds the juror’s credit, and renders 
him infamous : As for a convidion of treafon, felony, 
perjury, or confpiracy ; or if, for fome infamous of- 
fence, he hath received judgment of the pilory or the 

XL In criminal cafes, challenges may be made either 
on the part of the king, or on that of the pnloner; 
and eithei to the whole array, or to the feparate polls, 
for the very fame reafons that they may be in civil 
camfes. For it is here at leaft as neceffary as there, 
that the fheriff or returning officer be totally indiffer- 
ent; that, where an alien is indided, the jury fhould 
be de medietate, or half foreigners, if fo many are found 
in the place (which does not indeed hold in trealons* 
aliens being very improper judges of the breach of al- 
legiance ; nor yet in the cafe of Egyptians under the 
ftatute 22 Hen. VIII- c. .0.); that on every pannd 
there fhould be a competent number of hundreders; 
and that the particular jurors ftiould b<; omni exceptione 
majores, not liable to objedions either propter honoris re- J pbedum. 
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Challenge, propter defeftum, propter affefitm, @r propter de~ 
Chail!jn' liSum. 

Challenges on any of the foregoing accounts are ftyled 
challenges for caufe; which may be without ftint in both 
civil and criminal trials. But in criminal cafes, or at lead 
in capital ones, there is, hi favorem vita, allowed to the 
prifoner an arbitrary and capricious fpecies of challenge 
to a certain number of jurors, without fhowing any 
eauTe at all; which is called a peremptory challenge : 
a provifion full of that tendernefs and humanity to pri- 
foners for which our laws are jullly famous. This is 
grounded on two reafons : i. As every one muft be 
fenfible what fudden imprefikms and unaccountable pre- 
judices we are apt to conceive upon the bare looks and 
geftures of another; and how neceffary it is, that a 
prifoner, when put to defend his. lile, fhould have a 
good opinion of his jury, the want of which might to- 
tally difconcert him ; the law wills not that he Ihould 
be tried by any one m.Rn againft whom he has concei- 
ved a prejudice even without being able to aflign a rea- 
fon for fuch his diflike. 2. Becaufe upon challenges 
for caufe drown, if the reafon affigned prove infuffi- 
cient to fet afrde the juror, perhaps the bare queftion- 
ing his indifference may fometimes provoke a refent- 
ment; to prevent all ill confequences from which, the 
prifoner is dill at liberty, if he pleafes, peremptorily 
to fet him afide. 

This privilege of peremptory challenges, though 
granted to the prifoner, is denied to the king by the 
ftatute 33 Edward I. dat. 4. which enafts, that the 
king lhall challenge no jurors without affigning a caufe 
certain to be tried and approved by the court. How- 
ever, it is held that the king need not affign his caufe 
of challenge till all the panel is gone through, and un- 
lefs there cannot be a full jury without the perfons fo 
challenged. And then, and not fooner, the king’s 
counfel mud fliow the caufe ; otherwife the juror lhall 
be fworn. 

The peremptory challenges of the prifoner mud, 
however, have fome reafonable boundary ; otherwife 
he might never be tried. This reafonable boundary is 
fettled by the common law to the number of 35; that 
is, one under the number of three full juries. For the 
law judges, that 35 are fully fufficient to allow the 
mod timorous man to challenge through mere caprice; 
and that he who peremptorily challenges a greater 
number, or three full juries, has no intention to be 
tried at all. And therefore it deals with one who pe- 
remptorily challenges above 35, and. will not retradl 
his challenge,, as with one who dands mute or refufes 
his trial; by fentencing him to the peine forte et dure in 
felony, and by attainting him in treafon. And fo the 
law dands at this- day with regard to treafon of any 
kind. But by datute 22 Hen. VIIL c. 14. (which, 
with regard to felonies, dands unrepealed), no perfon 
arraigned for felony can be admitted to make more than 
2.0 peremptory challenges. 

CH ALTON-sur-S aon e, an ancient town of 
France, in Burgundy, and capital of the Challonnois, 
with a citadel and bilhop’s fee. It is feated on the ri- 
ver Saone, in E. Long. 5. 7. N. Lat. 46. 47. 

CHALLONs-Sur-Marne, a large epifcopal town of 
France, in Champagne. It carries on a condderable 
trade in fhalloons, and other woollen duds. It is feated 
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between two fine meadows on the rivers Marne, Mau, Chaloner. 
and Nau, in E. Long. 4. 37. N. Lat. 48.57. I“— 

CHALONER (Sir Thomas), a datefman, foldier, 
and poet, defeended from a good family in Denbigh 
in Wales, was born at London about the year 1515. 
Having been educated in both univeriities, but chiefly 
at Cambridge, he was introduced at the court of Hen- 
ry VIII. who fent him abroad in the retinue of Sir 
Henry Knevet ambaflador to Charles V. and he had, 
the honour to attend that monarch on his fatal expedi- 
tion againd Algiers in 1541. Soon after the fleet left 
that place, he was fhipwrecked on the coad of Bar- 
bary in a very dark night: and having exhauded his 
drength by Iwimming, he chanced to drike his head 
againd a cable,, which he had the prefence of mind to 
catch hold of with his teethand, with the lofs of fe- 
veral of them, was drawn up by Jt into the fhip to 
which he belonged. Mr Chaloner returned foon after 
to England, and was appointed fird clerk of the coun- 
cil, which office he held during the red of that reign. 
On the accefiion of Edward VI. he became a favourite 
of the Duke of Somerfet, whom he attended to Scot- 
land, and was knighted by that nobleman after the 
battle of Muflelburgh, in 1547. The protector’s fall 
put a dop to Sir Thomas Chaloner’s expectations, and 
involved him in difficulties. During the reign of queen 
Mary, being a determined protedant, he was in fome 
danger; but having many powerful friends, he had the 
good fortune to elcape. On the acceffion of queen 
Elizabeth, he appeared again at Court; and was fo 
immediately didinguiffied by her Majedy, that fhe ap- 
pointed him ambaffador to the emperor Ferdinand I. 
being the fird ambaflador fhe nominated. His com- 
miflion was of great importance ; and the queen was 
fo well fatisfied with his conduCt, that, foon after his 
return, fhe fent him in the fame capacity to Spain; 
but Sir Thomas was by no means fatisfled with this in- 
dance of her majedy’s confidence : the courts of Eng- 
land and Spain being at this time extremely diflatisfied 
with each other, he forefaw that his fituation would 
be very difagreeable ; and fo it proved ; but Elizabeth 
mud be obeyed. He embarked for Spain in 156-1,. 
and returned to London in 1564, in confequence of a 
requed to his fovereign, in an elegy written in imita- 
tion of Ovid. After his return, he redded in a houfe 
built by himfelf in Clerkenvvell-clofe, where he died in 
the year 1565, and was buried in St Paul’s. Sir Wil- 
liam Cecil allided as chief mourner at his funeral. 

So various were the talents of Sir Tiiomas Chaloner, 
that he excelled in every thing to which he applied 
himfelf. He made a confiderable figure as a poet. His 
poetical works were publifhed by William Malim, ma- 
iler of St Paul’s fchool, in 1579. His capital work 
was that “ Of redoring the Englifh republic, in ten 
books,” which he wrote when he was ambaflador ia 
Spain. It is remarkable, that this great man, who 
knew how to tranfaCl as well as write upon the mod. 
important affairs of dates and kingdoms, could defeend 
to compofe a dictionary for children, and to tranflate 
from the Latin a book Of the office of Servants, merely 
for the utility of the fubjeCIs. 

Chaloner (Sir Thomas) the younger, though in- 
conhderable as an author, deierves to be recorded as a 
fkiliul naturaiid, in an age wherein natural hidory was • 
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lalonerl very little unaeratiod in this or any other country ; and mR 

!l particularly as the founder of the alum-works in y>ik- 
fhire, which have fince proved fo exceedingly advan- 
tageous to the commerce of this kingdom. He was 
the only fon of Sir Thomas Chaloner mentioned m the 
laft article, and was born in the year 1559- 
very young at the time of his father’s^ death, the lor 
treafurer Burleigh taking charge of his education, lent 
him to St Paul’s fchool, and afterwards to Magdalen 
college in Oxford, where, like his father, be di(co- 
vered extraordinary talents for Latin and Lnglilh 
poetry. About the year 1580, he made the tour ot 
Europe, and returned to England before 1584 ; tor, 
in that year, we'find him a frequent attendant in the 
court of queen Elizabeth. About this time he mar- 
ried the daughter of Sir William Fleetwood, recorder 
of London. In 1591 he w.as knighted; and, fome 
time after, difeovered the alum-mines on his eltate at 
GHborough, near the river Tees in Yorkfhire (a). 

Towards the latter end of the queen’s reign, Sir 
Thomas vifited Scotland ; and returning to England in 
the retinue of king James I. found fuch favour in the 
fight of his majelty, that he was immediately appointed 
■governor to prince Henry, whom he conftantly at- 
tended, and, when his royal pupil vifited Oxford, was 
honoured with the degree of mafter of arts. How he 
was employed after the death of the prince is not 
known. Some years before that event, he married 
a fecond wife, the daughter of Mr William Blount ot 
London, by whom he had fome children. He died in 
the year 1615, and was buried at Chifwick in Midi.le- 
fex His eldeft fon William was created a baronet in 
the 18th.of James anno 1620. The title was extinft 
in 1681. He wrote, 1. Dedication to Lord Burleigh 
of his father’s poetical works, dated 1579. 2. The 
virtue of nitre, wherein is declared the fundry cures by 
the fame effe&ed. Lond. 1584, qto. 

CHALYBEAT, in medicine, an appellation given 
to any liquid, as wine or water, impregnated with 
particles of iron or Heel. See Mineral Waters. 

CHALYBES (anc. geog.), an ancient people of 
the Hither Afia. Their fituation is differently affign- 
ed ; Strabo placing them in Paphlagonia, to the eail 
of Synope ; Apollonius Rhodus and Stephanus. on 
the eaft of the Thermodon, in Pontus; called Hah- 
vones by Homer. They either gave their name to, or 
took it from, their iron manufa&ures, (Xenophon, 
Val. Place us), their only fupport, their foil being bar- 
ren and ungrateful, (Dionyfius Periegetes). 

CHAM, or Khan, the title given to the fovereign 
princes of Tartary. . 

The word, in the Perfian, figmfies mighty lord; in 
the Sclavonic, emperor. Sperhngius, in his Dilferta- 
tion on the Danilh term of Majejly, honings king, thinks 
the Tartarian cham may be well derived from it; add- 
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that in the north they fay kan, konnen, longt, fon- 
ning, See. The term cham is alfo applied, among the 
Perfians, to the great lords of the court, and tue go- 
vernors of provinces. „ , _ . . 

Cham, in geography, a town of the Bavarian pala- 
tinate, fituated on a river of the fame name, about 
25 miles north-ealt of Ratifton; E. Long. 13. N. Lat. 

^CHAMA, in zoology, a genus of (hell-filh belong- 
ing to the order of vermes teftaceae. The Ihell is thick, 
and has two valves; it is an animal of the oyller kind. 
Linnaeus enumerates 14 fpecies, principally diitinguiih- 
ed by the figure of their Ihells. 

CHAMADE, in war, a certain beat of a drum, 
or found of a trumpet, which is given the enemy as a 
fignal to inform them of fome propofition to be made 
to the commander, either to capitulate,, to have leave 
to bury their dead, make a truce, or the like. Manage 
derives the word from the Italian chiamata, of clamant 
to “ cry.” 

CHAMPEDRYS, in botany. See V eronica. 
CHAMELEON, in zoology, the trivial name of 

a fpecies of Lacerta. 
CHAMiEPITYS, in botany. See TeuCrium. 
CHAMiEROPS, in botany : A genus of the na- 

tural order of palmas. The hermaphrodite calyx is 
tripartite ; the corolla tripetalous ; there are fix ftami- 
na, three piftils, and three monofpermous plums. The 
male, in a diftina plant, the fame as the hermaphro- 
dite. There are two fpecies, the moft remarkable of 
which is the glabra, a native of the Weft Indies, and 
warm parts of America, alfo of the correfponding la- 
titudes of Afia and Africa. It never rifes with a tali 
ftem ; but when the plants are old, their leaves are five 
or fix feet long, and upwards of two feet broad ; thefe 
fpread open like a fan, having many foldings, and at 
the top are deeply divided like the fingers oi a hand. 
This plant the Americans call thatch, from the ufe to 
which the leaves are applied.—Under the name of paL 
metto, however, Mr Adanfon deferibes a fpecies of 
palm which grows naturally at Senegal, whofe trunk 
rifes from 50 to 60 feet in height: from the upper end 
of the trunk iffues a bundle of leaves, which, in turn- 
ing off, form a round head ; each leaf reprefents a fan 
of five or fix feet in expanfion, fupported by a tail of 
the fame length. Of thefe trees, fome produce male 
flowers, which are confequently barren ; others are fe- 
male, and loaded with fruit, which fucceed each other 
uninterruptedly almoft the whole year round. The 
fruit of the large palmettos, Mr Adanfon affirms to be 
of the bignefs of an ordinary melon, but rounder : it is 
inveloped in two {kins as tough as leather, rfhd as thick 
as ftrong parchment; within the fruit is yellowilh, and 
full of filaments faftened to three large kernels in the 
middle. The negroes are very fond of this fruit, 

which, 
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(a) Sir Thomas, during his refidence in Italy, bring particularly fond of natural h.Itory, fpent fonre ‘."“at 
Puzzoli, where he was very attentive to the art of producing alum. Thrs attenfon proved infinitely ferv.ceable 
To hia country, though of no great benefit to himfelf or his family, hrs attempt be.ng attended wrth much d.f- 
ficrdttTand expence. It was begun about the year ,600, in the reign of queen Ehzabeth; but was notbronght 
to any degree^ perfeaion till fome time in the reign of Charles I. by the alMance of one Ruffel a Walloon, 
and two other workmen brought from the alum-works at Rochelle. By one or the arbitrary ads of Charles, 
ftwaTthen deemed a mine-royal, and granted to Sir Paul Pindar. The long parhament adjudged it a mono- 
poly, and juftly reftoted it to the original prepnetors. 
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.amanim which, when baked under the afres, is fa*d to take 
like a quince. 

The little palmetto may be eafuy railed in this coun- 
try from feeds brought from America; but, as the 
plants are tender, they mud be con Handy kept in a 
bark-ftove. ... . . 

CHAMANIM, in the Jewifh antiquities, is the 
Hebrew name for that which the Greeks call Pyreia or 
Pyrateria; and St Jerom in Leviticus has tranflated 
Simulachra, in Ifaiah, delubra. Thefe chamanim were, 
according to Rabbi Solomon, idols expofed to the fun 
upon the tops of houfes. Abenezoa fays they were 
portable chapels or temples made in the form of cha- 
riots, in honour of the fun. What the Greeks call 
Pyreia, were temples confecrated to the fun and fire, 
wherein a perpetual fire was kept up. They were 
built upon eminences ; and were large inclofures with- 
out covering, where the fun was worihipped. The 
Guebres, or worfhippers of fire, in Perfia and the Eaft 
Indies, have ftill thefe Pyreia. The word chamanim is 
derived from Chaman, which fignifies to warm, or 
burn. _ • r 1 

CHAMARIM, a word which occurs in ieveral 
places of the Hebrew bible, and is generally tranflated 
the priejls of the idols, or the priefs clothed in Mack, be- 
caufe chamar fignifies “ black,” or “ blacknefs.” St 
Jerom, in the fecond book of Kings, renders it aru- 
fpices. In Hofea and Zephania, he tranflates it adi- 
tui or church-wardens. But the bed commentators 
are of opinion, that by this word we are to underdand 
the prieds of the falfe gods, and in particular the wor- 
fhippers of fire ; becaufe they were, as they fay, dref- 
fed in black ; or perhaps the Hebrews gave them this 
name in derifion, becaufe, as they were continually em- 
ployed in taking care about the fuel, and keeping up the 
fire, they were always as black as fmiths or colliers. 
We find prieds, among thofe of Ids, called melancphori, 
that is to fay, that wear black ; but whether this may 
be by reafon of their dreffing in black, or whether it 
were becaufe they wore a certain flrining black veil in 
the proceflions of this goddefs, is not certain.. Ca- 
mar, in Arabic, fignifies the “ moon.” His is the 
fame deity. Grotius thinks the Roman prieds, called 
camilli, came from the Hebrew chcmarim. Thofe a- 
mong the heathens who facrificed to the infernal gods 
were drefled in black. 

CHAMBER, in building, a member of a lodging, 
or piece of an apartment, ordinarily intended for fleep- 
ing in ; and called by the Latins cubiculum. The 
word comes from the Latin camera ; and that, accor- 
ding to Nicod, from the Greek vault dr curve ; 
the term chamber. being originally commed to places 
arched over. 

A complete apartment is to confid of a hall, anti- 
chamber, chamber, and cabinet. 

P1 ivy-Chjmxer. Gentlemen of the privy-chamber, 
are fervants of the king, who are to wait and attend 
on him and the queen at court, in their diverlions, £sV. 
Their number is forty-eight, under the lord-chamber- 
lain, twelve of whom are in quarterly waiting, and two 
of thefe lie in the privy-chamber. 

In the abfence of the lord-chamberlain, or vice-cham- 
berlain, they execute the king’s orders: at corona- 
tions, two of them perfonate the dukes of Aquitain 
and Normandy ; and fix of them, appointed by,tbs 
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lord-chamberlain, attend ambaffadors from crowned Chamber. 
heads to their audiences, and in public entries. The v 

gentlemen of the privy-chamber were indituted by 
Henry VII. 

Chamber, in policy, the place where certain af- 
femblies are held, alfo the aflemblies themfelves. Of 
thefe fome are eflabliflied for the adminidration of juf- 
tice, others for commercial affairs. 

Ofthefird kind are, 1. Star-chamber, fo called, 
becaufe the roof was painted with dars; the autho- 
rity, power, and jurifdidtion of which, are abfolutely a- 
bolifhed by the datute 17 Car. I. 2. Imperial cham- 
ber of Spire, the fupreme court of judicatory in the 
empire, ere&ed by Maximilian I. This chamber has 
a right of judging by appeal; and is the lad refort of 
all civil affairs of the dates and fubjeCls of the empire, 
in the fame manner as the aulic council of Vienna^ 
Neverthelefs it is redrained in feveral cafes: it takes 
no notice of matrimonial caufes, thefe being left to 
the pope ; nor of criminal caufes, which either belong 
to particular princes or towns in their refpective terri- 
tories, or are cognizable by all the dates of the empire 
in a diet. By the treaty of Ofnaburg, in 1648, fifty 
affeffors were appointed for this chamber, whereof 24 
were to be Protedants, and 26 Catholics ; befides five 
prefidents, two of them Protedants, and the led Ca- 
tholics. 3. Chamber accounts, a fovereign court in 
France, where accounts are rendered of all the king’s 
revenues, inventories, and avowals thereof regidered ; 
oaths of fidelity taken, and other things relating to 
the finances tranfa&ed. There are nine in France, 
that of Paris is the chief; it regiders proclamations, 
treaties of peace, naturalizations, titles of nobility, itfc, 
AH the members wear long black gowns of velvet, of 
fattin, or damalk, according to their places. 4. Ec- 
clefiadical chambers in France, which judge by appeal 
of differences about collecting the tythes. 5. Cham- 
ber of audience, or grand chamber, a jurifdi&ion in 
each parliament of France, the counfellors of which 
are called jugeurs, or judges, as thofe of the chamber 
of inqueds are called raporteurs, reporters of proceffes 
by writing. 6. Chamber of the edift, or miparty, a 
court edablifhed by virtue of the edict of pacification 
in favour of thofe of the reformed religion. This 
chamber is now fuppreffed. 7. Apodolical chamber 
of Rome, that wherein affairs relating to the revenues 
of the church and the pope are tranfa&ed. JThis 
council confids of the cardinal-camerlingo, the gover- 
nor of the rota, a treafurer, an auditor, a prefident, one 
advocate-general, a folieitor-general, a commiffary, 
and 12 clerks. 8. Chamber of London, an apartment 
in Guildhall, where the city money is depofited. 

Of the lad fort are, the chambers of commerce; the 
chambers of affurance ; and the royal or fyndical 
chamber of bookfellers in France. 

x. The chamber of corffmerce is an affembly of mer- 
chants and traders, where the affairs relating to trade 
are treated of. There are feveral edabldhed in mod 
of the chief cities of France ; and in our own coun- 
try, we have lately feen chambers of this kind erected, 
particularly in London, Edinburgh, and Glafgow. 
2. Chamber of affurance in France, denotes a iociety 
of merchants and others for carrying on the bufmels 
ofinfuring: but in Holland, it hgnifies a court of jui- 
tjee, where caurcs relating to xnfurances arc tiied. 
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rhamLer, Cliamlier of bookfellers in Paris, an alTembly con- 
Chlainber" a ^7n^c an<^ aflifbants, elefted by four dcle- l . ^ . gates from the printers, and twelve from the book- 

fellers, to vifit the books imported from abroad, and 
to fearch the houfes of fellers of marbled paper, prmt- 
fellers, and dealers in printed paper for hangings, who 
are prohibited from keeping any letters proper for 
printing-books. In the vifitation of books, which 
ought to be performed by three perfons at leal! from 
among the fyndic and afllftants, ail libels againft the 
bonour of God and the welfare of the Hate, and all 
books printed either within or without the kingdom 
in breach of their regulations and privileges, are llopt, 
even with the merchandifes that may happen to be in 
the bales with fuch. libels or other prohibited books. 
The days appointed for this chamber to meet, are 
Tuefdays and Fridays, at two o’clock in the after- 
noon. 

Chamber, in military affairs. 1. Powder-cham- 
ber, or bomb-chamber ; a place funk under ground 
for holding the powder, or bombs, where they may 
be out of danger, and fecured from the ram. 2. Cham- 
ber of a mine ; the place, moil commonly of a cubical 
form, where the powder is confined. 3. Chamber 
of a mortar ; that part of the chafe, much narrower 
than the reft of the cylinder, where the powder lies. 
It is of different forms ; fometimes like a reverfrd 
cone ; fometimes globular, with a neck for its commu- 
nication with the cylinder, whence it is called' a boi> 
tied chamber; but moft commonly cylindrical, that 
being the form which is found by experience to carry 
the ball to the greatefl diftance. 

CHAMBERLAIN, an officer charged with the 
management and diredtion of a chamber. See Cham- 
jSER, in policy. 

There are almoft' as many kinds of chamberlains as 
chambers, the principal whereof are as follows. 

Lord Chamberlain of Great Britain, the iixth great 
officer of the crown; to whom belongs Every and 
lodging in the king’s court; and there are certain 
fees due to him from each- archbifhop or bifliop when 
they perform their homage to the king, and from all 
peers at their creation or doing their homage. At 
the coronation of every king; he is to Irave forty ells 
of crimfon velvet for his own robes. Phis officer, on 
the coronation-day, is to bring the king his fhirt, coif, 
and wearing clothes ; and after the king is dreffed, lie 
claims his bed, and all the furniture of his chamber, 
for his fees: he alfo carries, at the coronation, the coif, 
gloves, and linen, to be ufedby the king on that occa- 
fion ; alfo the fword and fcabbard, the gold to be of- 
fered by the king, and the robes-royal and crown: he 
dreffes and undreffes the king on that day, waits on 
him before and after dinner, £sV. To'this officer be- 
longs the care of providing all' things in the houfe of 
lords, in the time of parliament; to him alfo belongs 
the government of the palace of Weftminfter : he-dif- 
pofes likewife of the fword of ftate, to be carried be- 
fore the king, to what lord he pleafes. 

The great chamberlain of Scotland was ranked by 
King Malcolm as the third great officer of the crown, 
and was called Camerarius Domini Regis. Before there 
was a treafurer appointed, it was his duty to colledt 
the revenue of the crown, and he difburfed the money 
neceffary for the king’s expences, and the maintenance 
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of the king’s houfehold. From the time that a trea- Chamher- 
furer was appointed, his province was limited to the lain, 
boroughs throughout the kingdom, where he was a 
fort of juftice-general, as he had a power for judging a)”e' J 
of all crimes committed within the borough, and of 
the crime of foreftalling. He was to hold chamber- 
lain-ayres every year. He was fupreme judge ; nor 
could any of his decrees be queftioned by any inferior 
judicatory. His fentenceS'were put in execution by 
the magiftrates of the boroughs. He ' alio regulated 
the prices of pvovifions within the borough, and the 
fees of the workmen in the mint-houfe. His falary 
was only L. 200 a-year. The fmallnefs of his falary, 
and his great powers, had no doubt been the caufes 
of much oppreffion in. this officer, and the chamberlain- 
ayre was called rather a legal robbery than a court of 
juftice ; and when the combined, lords feized king 
James VI. A±uguft 24, 1582, and carried him to Ruth-- 
ven Caftle, they iffued a proclamation in the king’s 
name, difeharging the chamberlain-ayres to be kept,- 
The chamberlain had great fees arifing from the pro- - 
fits of efcheats, fines, tolls, and cuftoms. This office 
was granted heritably to the family of Stuart, duke 
of Lenox ; and when their male line failed, king 
Charles II. conferred it in like manner upon his natu- 
ral fon, whom he created duke of Monmouth, and on 
his forfeiture it went to the duke of Lenox ; but that 
family furrendered the office to the crown in 1703. 

Lord Chamberlain of the Houjhold, an officer who 
has the overfight and dire&ion of all officers belonging 
to the king’s. chambers^ except the precinct of the 
king’s bed-chamber. 

He has the overfight of the officers of the wardrobe 
at all hi^majefty’s houfes, and of the removing ward*- 
robes, or of beds, tents, revels, mufic, comedians, hunt - 
ing, rneffengers, tsdc. retained in the king’s fervice. 
He moreover has the overfight and direttion of the fer- 
jeants at arms, of all phyficians, apothecaries, furgeons, 
barbers, the king’sxhaplains, fife, and adminiibers the 
oath to all officers above flairs. 

Other chamberlains are thofe of the king’s court 
of exchequer, of North Wales, of Cheller, of the city 
of London, &c. in which cafes this officer is generally 
the receiver of all rents and revenues belonging to 
the place whereof he is chamberlain.. 

In the exchequer there are two chamberlains, who 
keep a controlment of the pells,of receipts and exitus,. 
and have certain keys of the treafury, records, life. 

Chamberlain of London keeps the city money, 
which is laid up in the chamber of London : he alfo 
prefides over the affairs of mailers and apprentices, and 
makes free of the city, life. ■ 

His office lafts only a year ; but the cuftom ufually 
obtains to re-ehufe the fame perfon, unlefs charged 
with any mifdemeanor in his office. 

CHAMBERLAYNE (Edward), defeended from' 
an ancient family, was born in ; Gloucefterftiire 1616,- 
and made the tour of Europe during the diftradtions 
of the civil war. After the reftoration, he went as 
fecretary with the earl of 'Carlifle, who carried the or- 
der of the Garter to the king of Sweden; was ap- 
pointed tutor to the duke of Grafton, natural fon of 
Charles II. and was afterwards pitched on to inftfucl 
prince George of Denark in the Englifh tongue. He 
died in 1703, and was buried, in a vault in Chelfea 
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church-yard : his monumental infcription mentions 
fix books of his writing ; and that he was defirous of 
doing fervice to pofterity, that he ordered fome copies 
of his books to be covered with wax, and bur ied^ with 
him. That work by which he is beft known, is his 
Sin glia Notitia, or the prefent Jlate of England, which has 
been often fince printed. ^ 

Chamberlayne (John), foti to the authors of The 
Prefent State of England,” and continuator of that ufe- 
ful work, was admitted into Trinity College, Oxford, 
1685; but it doth not appear that he took any degree. 
Befide the Continuation juft mentioned, he was author 
of “ Differtations hiftorical, critical, theological, and 
moral, on the moft memorable events of the Old 
and New Teftaments, with Chronological Tables 
one vol. folio ; and tranfiated a variety of works from 
the French, Dutch, and other languages. He like- 
wife was F. R. S. and communicated fome pieces, 
inferted in the Philofophical TranfaCtions. It was laid 
of him that he underftood fixteen languages ; but it is 
certain that he was mailer of the Greek, Latin, French, 
High and Low Dutch, Portuguefe, and Italian. 
Though he was qualified for employment, he had none 
but that of Gentleman-Uftrer to George Prince of 
Denmark. After a ufeful and well-fpent life, he died 
in the year 1724. He was a very pious and good 
man, and earneft in promoting the advancement oi re- 
ligion, and the intereft of true Chriftianity; for which 
purpofe he kept a large correfpondence abroad. 

CHAMBERRY, a confiderable and populous town 
of Italy, in Savoy, with a caftle. It is capital of the 
duchy, and well built, but has no fortifications. ^ It is 
watered by feveral ftreams, which have their fources 
in St Martin’s-hill, and run through feveral of the 
ftreets. There are piazzas under moft part of the 
houfes, where people may walk dry in the wrorft wea- 
ther. It hath large and handfome fuburbs ; and in 
the centre of the town is the royal palace. The par- 
liament meet here, which is compofed of four prefi- 
dents, and a pretty large number of fenators, being 
the fupremc tribunal of the whole duchy. The prin- 
cipal church is St Leger, and the Jefuits college is the 
moft magnificent of all the monafteries. E. Long. 5. 
50. N. Lat. 45. 35:. 

CHAMBERS (David), a Scots hiftorian, prieft, 
and lawyer, was born in the {hire of Rofs, about the 
year 1530, and educated in the univerfity of Aber- 
deen. From thence he went to France and Italy, 
where he continued fome time,particularly' at Boulogne, 
'.where, in 1556, he was a pupil of Marianus Sozenus. 

After his return to Scotland, he was appointed, by 
queen Mary, parfon of Suddy and chancellor of Rofs. 
He was foon after employed in digefting the laws of 
Scotland, and was principally concerned in publilhing 
the afts of parliament of that kingdom by authority 
in 1566. He was alfo appointed one of the lords of 
feflion, and continued her majefty’s faithful fervant 
till her declining fortune obliged her adherents to feek 
for refuge in other kingdoms. Chambers went firft 
to Spain, where he was gracioufly received by king 
Philip ; and thence he travelled to Paris, where he 
was no lefs kindly received by Charles IX. of that 
kingdom, to whom, in 1572, he prefented his hiftory 
of Scotland, IsV. He died at Paris in the year 1592, 
much regretted (fays Mackenzie) by all who knew 
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him. His 
his royal miftrefs, and to extol the wifdom of the Scots 
nation. 

Chambers (Ephraim), author of the fcientific 
Di&ionary which goes under his name, was born at 
Milton, in the county of Weftmoreland. His parents 
were difienters of the Prelbyterian perfuafiou ; and his 
education no other than that common one which is in- 
tended to qualify a youth for trade and commerce. 
When he became of a proper age, he was put appren- 
tice to Mr Senex the globe-maker, a bufinefs which 
is conne&ed with literature, and efpecially with aftro- 
norny and geography. It was during Mr Chambers’s 
refidence with this fleilful mechanic, that he contracted 
that tafte for fcience and learning which accompanied 
him through life, and direfted all his purfuits. It was 
even at this time that he formed the defign of his 
grand work, the “ Cyclopaedia and fome of the firft 
articles of it were written behind the counter. Ha- 
ving conceived the idea of fo great an undertaking, he 
juftly concluded that the execution of it would not 
confiit with the avocations of trade ; and therefore he 
quitted Mr Senex, and took chambers at Gray’s-Inn, 
where he chiefly refided during the reft of his days. 
Tire firft edition of the Cyclopedia, which was the re- 
fult of many years intenfe application, appeared in 
1728, in two vols. fob It was publifhed by fubicrip- 
tion, the price being 4I. 4 s. and the lift of fubferibers 
was very refpeftable. The dedication, which was to 
the king, is dated Orftober 15. 1727. The reputation 
that Mr Chambers acquired by his execution of this 
undertaking, procured him the honour of being eleft- 
ed F. R. S. Nov. 6. 1729. In lefs than ten years 
time, a fecond edition became neceffary; which accor- 
dingly was printed, with corrections and additions, in 
1738 ; and was followed by a third the very next 
year. 

Although the Cyclopaedia was the grand {jufinefs of 
Mr Chambers’s life, and may be regarded as almoft 
the foie foundation of his fame, his attention was not 
wholly confined to this undertaking. He was con- 
cerned in a periodical publication, intituled, “ The 
Literary Magazine,” which was begun in 1735. In 
this work he wrote a variety of articles, and particu- 
larly a review of Morgan’s “ Moral Philofopher.” 
He was engaged, likewife, in conjunction with Mr 
John Martyn, F. R. S. and profefifor of botany at 
Cambridge, in preparing for the prefs a tranflation and 
abridgment of the “ Philofophical Hiftory and Me- 
moirs of the Royal Academy of Sciences at Paris, or 
an Abridgment of all the Papers relating to Natural 
Philofophy which have been publiflied by the Mem- 
bers of that illuftrious Society.” This undertaking, 
when completed, was comprifed in five volumes 8vo, 
which did not appear-till 1742, fome time after our 
author’s deceafe, when they were pnblifhed in the 
joint names of Mr Martyn and Mr Chambers. Mr 
Martyn, in a fubfequent publication, hath pafted a fe- 
vere cenfure, upon the {hare which his fellow-labourer 
had in the abridgment of the Pariiian papers. The 
only work befides, that we find aferibed to Mr Cham- 
bers, is a tranflation of the jfefuit’s Perfpettive, from 
the French ; which was printed in 4to, and hath gone 
through feveral editions. Mr Chambers’s clofe and un- 
remitting attention to his ftudies at length impaired his 
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health, and obliged him occafionally to take a lodg- 
ing at Canonbury-houfe, IHington. This n >t having 
greatly contributed to his recovery, he made an excur- 
fion to the fouth of France, but did not reap that be- 
nefit from it which he had himfelf hoped, and his 
friends wifhed. Returning to England, he died at 
Canonbury-houfe, and was buried at Weftminfier; 
where the following infcription, written by himfelf, is 
placed on the north fide of the cloyfters of the Abbey: 

Multis pervulgatus, 
Faucis notus; 

Qui vitam, inter lucem & umbram, 
Nec enrditus, nec idiota, 

Uteris deditus, tranfegit; fed ut homo 
C>ui humani nihil a fe alienum putat. 

Vita fimul, & laboribus funftus. 
Hie requiefeere voluit, 

Ephraim Cha'mbers, R. S. S. 
Obiit xv Maii, mdccxl. 

After the author’s death, two more editions of his 
• Cyclopaedia were publiflied'. The proprietors after- 

wards procured a fupplement to be compiled, which 
extended to two volumes more : And in the year 1778 
began to be pubhfned in weekly numbers, an edition 
of both, improved, and incorporated into one alphaoet, 
by Dr Rees, which has been lately completed in four 
volumes folio, and forms a very valuable work. 

CHAMBRE (Martin Cureau de la), phyfician in 
ordinary to the French king, was diftinguilhed by his 
knowledge in medicine, philofophy, and polite learning. 
He was born at Mens; and was received into the 
French academy in 1635, and afterwards into the aca- 
demy of fciences. Fie wrote a great number of works, 
the principal of which are, 1. The characters of the 
paffions. 2. The art of knowing men. 3. On the 
knowledge of beafts, &c. He died at Paris in 1669. 

CHAMELEON. See Lacerta. , 
CPIAi*?FERING, in architeaure, a phrafe ufed 

for cutting any thing aflope on the under fide. 
CHAMIER (Daniel), an eminent proteftant di- 

vine, born in Dauphine. He was many years preach- 
er at Montellimart; from whence he went in 1612 to 
Montaubon, to be profeflbr of divinity in that city, 
and was killed by a cannon-ball during thq fiege in 
1621. The moll confiderable of his works is his Pan- 

jlratia Catholic a, or “ Wars of the Lord,” in four vo- 
lumes folio ; in which he treats very learnedly of the con- 
troverfies between the Proteftants and Roman Catholics. 

CHAMOIS, or Chamois-goat, in zoology. See 
Capra. 

CHAMOMILE. See Anthemis. 
CHAMOS, or Chemosh, the idol or god of the 

Moabites. 
The name of chamos comes from a root which, in 

Arabic, figaifies to make hajle ; for which reafon many 
believe chamos to be the fun, whofe precipitate courfe 
might well procure it the name of fwift or fpeedy- 
Others have confounded chamos with the god Hammonr 
adored not only in Libya and Egypt, but alfo in A- 
raPia, Ethiopia, and the Indies. Maerobius (hows 
that Plammon was the fun; and the horns, with which 
he wras reprefented, denoted his rays. Calmet is of 
opinion, that the god Hamonus, and Apollo Chomeus, 
tnentioned by Strabo and Ammianus Marcellinus, was 

the very fame as chamos or the fun. Thefe deities Chamoujif, 
were worfhipped in many of the eaftern provinces.   
Some who go upon the refemblance of the Flebrew 
term chamos, to that of the Greek comos, have believed 
chamos to fignify the god Bacchus the god of drunk- 
ennnefs, according to theTignification of the Greek 
comos. St Jerom, and with him molt other interpre- 
ters, take Chamos and Peor for the fame deity. But 
it feems that Baal-Peor was the fame as Tammuz of 
Adonis; fo that C^hamos mult be the god. whom the 
heathens call the Sun. 

CHAMOUNI, one of the elevated valleys of the 
Alps, fituated at the foot of Mount Blanc. See Alps 
and Blanc. 

The firlt Itrangers whom a curiofity to vifit the gla- 
ciers drew to Chamouni (M.S-ailure obferves), certainly 
confidered this valley as a den of robbers; for they 
came armed cap-a-pee, attended with a troop of do- 
meftics armed in the fame manner: they would not 
venture into any houfe; they lived in tents which they 
had brought along with them ; fires were kept burning,, 
and centinels on guard the whole night over. It was 
in the year 1741 that the celebrated traveller Pocock, 
and another Englifh gentleman called Wyndham, un- 
dertook this interefting journey. It is remembered by 
the old men of Chamouni, and they fiill laugh at the 
fears of the travellers, and at their unneceffary precau- 
tions. For 20 or 25 years after this period, the journey 
was made but feldom, and then chiefly by Englifh- 
men, who lodged with the curate: for, when 1 was 
therein 1760, and even for four or five years after- 
wards, there was no habitable houfe except one or two 
miferable inns, like thofe in villages tnat are little fre- 
quented. But now that this expedition has gradually be- 
come fo fafhionable, three large and good inns, which 
have been fucceffively built, are hardly fufficient to con- 
tain the travellers that come during the fummer from all 
quarters. ' 

This concourfe of ftrangers, and the money they 
leave behind them at Chamouni, have fomewhat affec- 
ted the ancient fimplicity of the inhabitants, and even 
the purity of their manners. Nobody, however, has 
any thing to fear from them : the moll inviolable fide- 
lity is obferved with refpeft to travellers; they are on- 
ly expofed to a few importunate fobcitations, and fome 
fmall artifices, di&ated by the extreme eagerntfs with 
which the inhabitants offer their fervices as guides. 

The hope of obtaining this employment brings to- 
gether, round a traveller, almoft all the men in every 
village through which he paffes, and makes him believe 
that there are a great many in the valley ; but there. 
are very few at Chamouni in fummer. Curiofity, or 
the hope of making money, draws many to Paris and 
into Germanybefides, as the fheperds of Chamouni 
have the reputation of excelling in the making of 
cheefe, they are in great requeft in the Tarentaife, in 
the valley of Aofte, and even at greater diflances ; and 
they receive there, for four or five months in fummer, 
very confiderable wages. Thus the labours of the field 
devolve almoft entirely on the women, even fuch as in 
other countries fall folely on the men ; as mowing, 
cutting of wood, and threfhing: even the animals of 
the fame fex are not fpared, for the cows there are yo- 
ked in the plough. 
6 The 
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ham mint. The only labours that belong exclufively to the men 
ar** the leeking for rock cryftal, and the chace. , aP‘ 
pily they are now lefs employed than formerly in the 
firft of thefe occupations. I fay happily, for many of 
them perifhed in this purfuit. The hope of enriching 
them (elves quickly by the difcovery of a cavern hlled 
with fine cryflals, was fo powerful a motive, that they 
expofed themfelves in the fearch to_ the moft alarming 
dangers ; and hardly a year paffed without fome ef them 
perilling in the fnows, or among the precipices. 

The principal indication of the grottos, or crvttai 
ovens, as they at e here called, are veins of quartz, which 
appear on the outfide of the rocks of granite, or or the 
laminated rack. Thefe white veins are feen at a dii- 
tance, and often at great heights, on vertical and inac- 
cefiible places. The adventurers endeavour to arrive 
at thefe, either by fabricating a road acrofs the rocks, 
or by lettincr themfelves down from above fufpended by 
ropes. When they reach the place, they gently ftnke 
the rock; and if the (lone returns a hollow found, they 
endeavour to open it with a hammer, or to blow it up 
with powder. This is the principal method of fearch- 
ing : but young people, and even children, often go in 
quetl of thefe cryflals over the glaciers, where the rocks 
have lately fallen down. But whether thev confider 
thefe mountains as nearly cxhaufted, or that the quan- 
tity of cryftal found at Madagafcar lias too much lower- 
ed the price of this foffil, there are now but few people 
that go in fearch of it, and perhaps there is not a 
fingle perfon at Chamouni that makes it his only 
occupation. They go however occahonally, as to a 
party of pleafure. 

But the chace of the Chamois goat, as dangerous, 
and perliaps more fo than the feeking for cryftal, ftill 
occupies many inhabitants of the mountains, and car- 
ries off, in the flower of their age, many men whofe 
lives are moft valuable to their families. And when 
we are informed how this chace is carried on, we will 
be aftoniftied that a courfe of life, at once fo laborious 
and perilous, fhould have irrefiftible attraflions for thofe 
who have been accuftomed to it. 

The Chamois hunter generally fets out in the night, 
that he may reach by break of day the moft elevated 
paftures where the goats come to feed, before they ar- 
rive. As foon as he difcovers the place where he hopes 
to find them, he furveys it with his glafs. If he finds 
none of them there, he proceeds always afcending: 
whenever he defcries any, he endeavours to get above 
them, either by Healing along fome gully, or getting 
behind fome rock or eminence. When he is near 
enough to diflinguifh their horns, which is the mark 
by which he judges of the diftance, he refts his piece 
on a rock, takes his aim with great compofure, and 
rarely mifles. This piece is a rifle-barrelled carabine, 
into which the ball is thruft, and thefe carabines often 
contain two charges, though they have but one barrel; 
the charges are put one above another, and are fired 
in fucceffion. If he has wounded the chamois, he runs 
to his prey, and for fecurity he hamftnngs it; then he 
confiders his way home : if the road is difficult, he 
fkins the chamois, and leaves the carcafe ; but, if it is 
practicable, he throws the animal on his (boulders, and 
bears him to his village, though at a great diftance, 

when the creature is young, and he dries the (kins for Cian.ou-i 
fale. . ^ 

But if, as is the moft common cafe, the vigilant 
chamois perceives the approach of the hunter, he im- 
mediately takes flight among the glaciers, through the 
fnows, aad over the moft precipitous rocks. It is par- 
ticularly difficult to get near thele animals when theie 
are feveral together; for then one of them, while the 
reft are feeding, (lands as a centinel on the point of 
fome rock that commands a view of the avenues lead- 
ing to the pafture ; and as foon as he perceives any ob- 
jeft of alarm, he utters a fort of luls, at which the 
others inftantly gatlitr round him to judge for them- 
felves of the natute of the danger: if it is a wild heatl, 
or a hunter, the moft experienced puts himfeli at the 
head of the flock ; and away they fly, ranged in a line, 
to the moft inacceffible retreats. 

It is here that the fatigues of the hunter begin : m- 
ftigatcd by his paflion for the chace, he is inlenfible to 
danger ; lie pafles over fnows, without thinking of the^ 
honid precipices they' conceal ; he intanglcs lumfelf 
among the moft dangerous paths, and bounds horn 
rock to rock, without knowing how he is to return. 
Night often furprifes him in the midft of his purluit; 
but he does not for that reafon abandon it ; he hopes 
that the fame caufe will arreft the flight of the chamois, 
and that he will next morning overtake them. I hus- 
tle pafies the night, not at the foot of a tree, like the 
hunter of the plain ; not in a grotto, foftly reclin- 
ed on a bed of mofs, but at the foot of a rock, 
and often on the bare points of (battered fragments, 
without the fmalleft (belter. Ihere, all alone, with-- 
out fire, without light, he draws from his bag a 
bit of cheefe, with a morfel of oaten bread, which make 
his common food : bread fo dry, that he is fometimes • 
obliged to break it between two ilones, or with the 
hatchet he carries with him to cut out fteps in the 

Having thus made his folitary and frugal repaft 

and often over frightful precipices : he feeds his fa- 
mily with the fiefli, which is excellent, efpecially 

he puts a (lone below his head for a pillow, and goes 
to deep, dreaming on tire rout which the chamois uiay 
have taken. But foon he is awakened by the freftinefs 
of the morninghe gets up, benumbed with cold ; 
furveys the precipices which he muft traverfe in order* 
to overtake his game ; drinks a little brandy, of which 
he is always provided with a (mall portion, and fets out 
to encounter new dangers. Hunters fometimes re- 
main in thefe folitudes for feveral days together, during 
which time their families, their unhappy wives in par- 
ticular, experience a (late of the moft dreadful anxiety x 
they dare not go to reft for fear of feeing their hulbands 
appear to them in a dream ; for it is a received opinion 
in the country, that when a man has periflied, either 
in the fnow, or on fome unknown rock, he appears by 
night to the perfon he held moft dear, deferibes the 
place that proved fatal to him, and requefts the per- 
formance of the laft duties to his corpfe. 

“ After this pifture of the life which the cha- Voyage 
mois hunters lead, could one imagine that this chace Av 
would be the objeft of a paflion abfolutely unfur- 
mountable? I knew a well-made, handfome man, whoj 
had juft married a beautiful woman :—‘ My grand- u m. ili, 
father, faid he to me, loft his life in the chace ; (o did 
my father ; and I am perfuaded, that I too (hall die in 
the fame manner: this bag which I carry with me 
when I hunt I call my grave-cloaths, for I am fure I. 
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Chamoun!. will have no other; yet if you fliould offer to make 
.w*’—"y—my fortune on condition of abandoning the chace 

of the chamois, I could not confent. I made feme 
excurfions on the Alps with this man : his ftrength 
and addrefs were aftonifhing; but his temerity was 
greater than his llrength ; and I have heard, that, 
two years afterwards, he miffed a ftep on the brink 
of a precipice, and met with the fate he had ex- 
pected. 

“ The few who have grown old in this employment 
bear upon their faces the marks of the life they have 
led. A favage look, fomething in it haggard and wild, 
makes them be known in the midft of a crowd, even 
when they are not in their hunting drefs. And un- 
doubtedly it is this ill look which makes fome fuper- 
ftitious peafants believe that they are forcerers, that 
they have dealings with the devil in their folitudes, 
and that it is he who throws them down the rocks. 
What then can be the paffionate inducement to this 
courfe of life ? It is not avarice, at leafl it is not 
an avarice confident with reafon : the mod beautiful 
chamois is never worth more to the perfon that kills 
it than a dozen of francs, even including the value of 
its fiefn ; and now that the number is fo much dimi- 
nifhed, the time loft before one can be taken is much 
more than its value. But it is the very dangers that 
attend the purfuit, thofe alternations of hope and fear, 
the continual agitation and exercife which thefe emo- 
tions produce in the mind, that inftigate the hunter s 
they animate him as they do the gamefter, the warrior, 
the failor, and even to a certain degree, the naturalift 
of the Alps; whofe life, in fome meafure, pretty much 
refembles that of the hunter whofe manners we have 
defcribed.,, 

But there is another kind of hunting, which is nei- 
ther dangerous nor laborious, nor fatal to any one but 
to the poor animals that are the objeftsfof it.—Thefe 
are the marmots, animals that inhabit the high moun- 
tains ; where in lummer they fcoop out holes, which 
they line with hay, and retire to at the beginning of 
autumn : here they grow torpid with the cold, and 
remain in a fort of lethargy, till the warmth of the 
•fpring returns to quicken their languid blood, and to 
recal them to life. When it is fuppofed that they 
have retired to their winter abode, and before the fnow 
has covered the high paftures where their holes are 
made, people go to unharbour them. They are found 
from 10 to 12 in the fame hole, heaped upon one an- 
other, and buried in the hay. Their fleep is fo pro- 
found, that the hunter often puts them into his bag, 
and carries them home without their awaking. The 
fiefh of the young is good, though it taftes of oil, and 
fmells fomewhat of muff ; the fat is ufed in the cure 
of rheumatifms and pains, being rubbed on the parts 
affefted ; but the ffin is of little value, and is fold for 
no more than five or fix fols. Notwithftanding the 
little benefit they reap from it, the people of Chamouni 
go in queft of this animal with great tagernefs, and its 
numbers accordingly diminifh very fenfibly. 

It has been laid, that marmots, in order to tranfport 
the hay into their holes, ufe one of their number laid 
on his back as a cart; but this is fabulous, for they are 
feen carrying the hay in their mouths. Nor is it for 
food that they gather it, but for a bed, and in order to 
ihut out the cold; and to guard the avenues of their re- 
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treat from enemies. When they are taken in autumn, Chamouni. 
their bowels are quite empty, and even as clean as if   
they had been wafhed with water; which proves that 
their torpidity is preceded by a fa-ft, and even by an 
evacuation : a wife contrivance of Nature for prevent- 
ing their accumulated faeces from growing putrid, or 
too dry, in the long lethargy they are expofed to. 
They alfo continue a few days after their revival with- 
out eating, probably to allow the circulation and di- 
geftive power to recover their activity. At fiift, lea- 
ving their holes, they appear ftupid and dazzled with 
the light : they are at this time killed with flicks, as 
they do not endeavour to fly, and their bowels are then 
alfo quite empty. They are not very lean when they 
awake, but grow' more fo for a few days after they fir ft 
come abroad. Their blood is never congealed, how- 
ever profound their fleep may be ; for at the time that 
it is deepeft, if they are bled, the blood flow's as if they 
were awake. 

In thefe countries the period is fo fhort between the 
diffolution of the fnow and its return, that grain has 
hardly time to come to maturity. Mr Saffure men- 
tions a very ufeful and ingenious practice, invented by 
mountaineers of the Argentiere, for enlarging this pe- 
riod. “ I obferved (fays he), in the middle of the val- 
ley, feveral large fpaces where the furface of the fnow 
exhibited a Angular appearance, fomewhat reiembling 
a piece of w'hite cloth fpotted with black. While 1 
was endeavouring to divine the caufe of this phenome- 
non, I difeovered feveral women walking with mea- 
fured pace, and lowing fomething in handfuls that was 
black ; and which being feattered, regularly diverging, 
on the furface of the fnow, formed that fpotted ap- 
pearance that I had been admiring. I could not con- 
ceive what feed fhould be fown on fnow fix feet deep ; 
but my guide, aftonifhed at my ignorance, informed 
me, that it was black earth fpread upon the fnow to 
accelerate its melting ; and thus to anticipate, by a 
fortnight or three weeks, the time of labouring the 
fields and fowing. I was ftruck with the elegant fim- 
plicity of a praftice fo ufeful, the effefts of which I al- 
ready faw very evidently in places which had not been 
thus treated above three days. 

“ As to the inhabitants of Chamouni, the men, like 
thofe of moft high valleys, are neither well-made nor 
tall: but they are nervous and flrong, as are alfo the 
women. They do not attain to a great age ; men of 
8o are very rare. Inflammatory difeafes are the moft 
fatal to them ; proceeding, no doubt, from obflrutled 
perfpiration, to which the inconftant temperature of the 
climate expofes them. 

“ They are in general honeft, faithful, and diligent in 
the pra&ice of religious duties. It would, for inftance, 
be in vain to perfuade them to go any where on a ho- 
liday before hearing mafs. They are economical, but 
charitable. There are among them neither hofpitals 
nor foundations for the poor; but orphans and old 
people, who have no means of fubfiftenee, are enter- 
tained by every inhabitant of a pariff in his turn. If 
a man is prevented by age or infirmities from taking 
charge of his affairs, his neighbours join among them- 
ftlves and do it for him. 

“ Their mind is a&ive and lively, their temper gay, 
with an inclination to raillery : they obferve, with An- 
gular acutenefsj the ridiculous in ftrangeis, and turn 
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It into a fund of very facetious merriment among 
themfelves; yet they are capable of ferions thinking: 
many of them have attacked me on religious and me- 
taphyiical fubjefts; not as profeffing a different faith 
from theirs, but on general queftions, which mowed 
they had ideas independent of thofe they were taught.” 

CHAMPAGNE, a confiderable province of France, 
about 162 miles in length, and 112 in breadth, bound- 
ed on the north by Hainhalt and Luxemburg, on the 
eaft by Lorrain and the Franche-Comte, on the fouth 
by Burgundy, and on the weft by the iHe of France 
and Soiffonnois. It has a great number of rivers, the 
principal of which are the Meufe, the Seine, the Maine, 
the Aube, and the Aine. Its principal trade confitts 
in excellent wine, all forts of corn, linen cloth, woollen 
fluffs, cattle, and Iheep. It is alfo divided into the 
higher and lower, and Troys is the capital towm Its 
fub-divifions are Champagne Proper, and Rhemois, the 
Retelois, the Pertois, the Vallage, Bafigni, the Se- 
nonois, and the Brie Champenois. 

Champagne Proper, is one of the eight parts ot 
Champagne, which comprehend the towns of Troys, 
Chalons," St Menehold, Eperney, andVertus. 

CHAMPAIN, or Point Champ aim, in heraldry, a 
mark of difhonour in the coat of arms of him who 
kills a prifomr of war after he has cried quarter. 

CHAMPERTKY, in law, a fpecies of mainte- 
nance, and punifhed in the fame manner ; being a 
bargain with the plaintiff or defendant campum par- 
tire, “ to divide the land,” or other matter fued for 
between them, if they prevail at law; whereupon 
the champertror is to carry on the party's fuit at his 
own expence. Thus Champart, in the French law, 
fignifies a fimilar divifion of profits, being a part of the 
crop annually due to the landlord by bargain or cuftom. 
In our fenfe of the word, it fignifies the purchafing of 
a fuit, or right of fuing; a pra&ice fo much abhorred 
by our law, that it is one main raafon why a choje in 
aftion, or thing of which one hath the right but not 
the poffeffion, is not affignable in common law ; becaufe 
no man fhould purchafe any pretence to fue in another's 
right. Thefe pefts of civil fociety, that are perpetu- 
ally endeavouring to difturb the repofe of their neigh- 
bours, and officioufly interfering in other mens quar- 
rels, even at the hazard of their own fortunes, were 
feverally animadverted on by the Roman law; and 
were puniftied by the forfeiture of a third part of their 
goods and perpetual infamy. Hitherto alfo muft be 
referred the provifron of the ftatute 32 Henry VIII. 
e. 9. that no one fhall fell or purchafe any pretended 
right or title to land, unlefs the vender hath received 
the profits thereof for one whole year before fuch 
grant, or hath been in a&ual poffeffion of the land, or 
of the reverfion or remainder; on pain that both pur- 
chafer and vender {hall each forfeit the value of fuch 
land to the king and the profecutor. 

CHAMPION, a perfon who undertakes a combat 
in the place or quarrel of another ; and fometimes the 
word is ufed for him who fights in his own caufe. 

It appears that champions, in- the juft fenfe of 
the word, were perfons who fought inftead of thofe 
that, by cuftom, were obliged to accept the duel, but 
had a juft excufe for difpenfing with it, as being too 
old, infirm, or being ecclefiaftics, and the like. Such 
caufes as could not be decided by the courfe of com- 
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mon law, were often tried by Angle combat; and he Champion 
who had the good fortune to conquer, was always rt- 
puted to have juftice on his fide. See the article t ^ *,» 
Battel. 

Champion of the King, (campio regis), is an an- 
cient officer, whofe office is, at the coronation of our 
kings, when the king is at dinner, to ride armed 
cap-a-pee, into Weftminfter-Hall, and by the proclama- 
tion of an herald make a challenge, “ That if any 
man fhall deny the king’s title to the crown, he is 
there ready to defend it in fingle combat, c?£. which 
being done, the king drinks to him, and fends him-a 
gilt cup with a cover full of wine, which the champion 
drinks, and hath the cup for his fee. This office, at 
the coronation of king Richard II. when Baldwin 
Freville exhibited his petition for it, was adjudged 
from him to his competitor Sir John Hymocke (botit 
claiming from Marinion), and hath continued ever fince 
in the family of the Eymockes; who hold the manor 
of Sinvelffiy in Lincolnfhire, hereditary from the Mar- 
mions by grand ferjeantty, vi%. that the lord thereof 
(hall be the king’s champion as aforefaid. According- 
ly Sir Edward Dymocke performed this office at the 
coronation of king Charles II. a perfon of the name 
of Dymocke performed at the coronation of his pre- 
fent majefty George the third. 

CHAMPLAIN (Samuel de), a celebrated French 
navigator, the founder of the colony of New France, 
or Canada. He built Quebec ; and was the firft go- 
vernor of the colony in 1603.. Died after 1649. See 
Quebec. 

CHANANAEI (anc.geog.) the name of the ancient 
inhabitants of Canaan in general, defendants of Ca- 
naan ; but peculiarly appropriated to fome one branch ; 
though uncertain which branch or fon of Canaan it 
was, or how it happened that they preferred the com- 
mon gentilitious name to one more appropriated as de- 
fendants of one of the fons of Canaan ; unlefs from 
their courfe of life, as being in the mercantile way, 
the import of the name Canaan; and for which their 
lituation was greatly adapted, they living on the fa 
and about Jordan, and thus occupying the greater part 
of the Land of Promife. 

CHANCE, a term we apply to events, to denote 
that they happen without any neceffary or foreknown 
caufe. See Cause.- 

Otir aim is, to afribe thofe things to chance, which- 
are not neceffarily produced as the natural effetts ox 
any proper caufe : but our ignorance and precipitancy 
lead us to attribute effefts to chance, which have a ne- 
ceffary and determinate caufe. 

When we fay a thing happens ly chance, we really 
mean no more than that its caufe is unknown to us : 
not, as fome vainly imagine, that chance- itfelf can be 
the caufe of any thing. 

The cafe of the painter, who, unable to exprefs 
the foam at the mouth of a horf he had painted, 
threw his fponge in defpair at the piece, and, ly 
chance, did that which he could not before do by de- 
fign, is an eminent inftance of the force of chance: ■ 
yet, it is obvious, all we here mean by chance, is, 
that the painter was not aware of the effeH; or that 
he did not throw the fponge with fuch a view : not but 
that he aftually did every thing neceffary to produce 
the effefl; : infomuch, that, confidering the direftion; 

whereitv 
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wherein he threw his fponge, together with its form, 
fpecific'gravity, the colours wherewith it was fmeared, 
and the diftance of the hand from the piece, it was im- 
poffible, on the prefent fyilem of things, the efFe£l 
Ihould not follow. 

Chance is frequently perfonified, and erected into a 
chimerical being, whom we conceive as afting arbitra- 
rily, and producing all the effects whofe real caufes do 
not appear to us : in which fenfe the word coincides 
with the for tuna, of the ancients. 

Chance is alfo ufed for the manner of deciding 
things, the conduit or direition whereof is left at large, 
and not reducible to any determinate rules or meafures-; 
or where there is no ground for preference: as at cards, 
dice, lotteries, &c. 

For the Laws of Chance, or the Proportion of Hazard 
in Gaming, fee Game. 

The ancient fortilege, ox chance, M. Placette obferves, 
was inllituted by God himfelf; and in the Old Tefta- 
ment we find feveral Handing laws and exprefs com- 
mands which prefcribed its ufe on certain occaiions : 
hence the Scripture fays, *i The lot, or chance, fell on 
Matthias/’ when it was in quefiion who fhould fill Ju- 
das’s place in the apoftblate. 

Hence alfo arofe the fortes fanSorum; or method of 
determining things, among the ancient Chriilians, by 
opening fome of the facred books, and pitching on the 
firft verfe they call: their eye on, as a fare prognoftic 
of what was to befal them. The fortes Homeric a, Fir- 
giliana, Praneflim, !&c. ufed by the heathens, were 
with the fame view, and in the fame manner. See 
Sortes. 

St Auguftin feems to approve of this method of de- 
termining things future, and owns that he had prailifed 
it himfelf; grounded on this fuppofition, that God pre- 
fides over chance; and on Prov. xvi. 33. 

Many among the modern divines hold chance to 
be conduced in a particular manner by Providence ; 
and efieem it an extraordinary way which God ufes 
to declare his will, and a kind of immediate revela- 
tion. 

Chance-Medley, in law, is where one is doing a 
lawful acl, and a perfon is killed by chance thereby ; 
for if the a<9; be unlawful, it is felony. If a perfon 
cad, not intending harm, a Hone, which happens to 
hit one, whereof he dies; or fhoots an arrow in an 
highway, and another that paffeth by is killed there- 
with ; or if a workman, in throwing down rubbifh 
from a houfe after warning to take care, kills a perfon; 
or a fchoolmafter in correcting his fcholar, a mailer 
his fervant, or an officer in whipping a criminal in a 
reafonable manner, happens to occafion his death ; it 
is chance-medley and mifadventure. But if a man 
throw (tones in a highway where perfohs ufually pafs; 
or fhoot an arrow', &c. in a market-place among a 
great many people ; or if a workman call down rub- 
bifh from a houfe in cities and towns where people are 
continually paffing ; or a fchoolmafter, &c. corredl 
his fervant or fcholar, &c. exceeding the bounds of 
moderation ; it is manfiaughter,: and if with an im- 
proper inftrument of correction, as with a fword or 
iron bar, or by kicking, ftamping, &c. in a cruel 
manner, it is murder. If a man whips his horfe in a 
fireet to make him gallop, and the horfe runs over a 
child and killsit, it is manflaughter; but ifanother whips 
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the horfe, it is manfianghter in him, and chance-medley 
in the rider. And if two are fighting, and a third 
perfon coming to part them is killed by one of them ^ 
without any evil intent, yet this is murder in him, and 
not manfiaughter by chance medley or mifadventure. 
In chance-medley, the offender forfeits his goods; but 
hath a pardon of courfe. 

CHANCEL, is properly that part of the choir of a 
church, between the altar or communion-table and the 
balullrade or rail that inclofes it, where the minifter 
is placed at the celebration of the communion. The 
word comes from the Latin cancellus, which in the lower 
Latin is uled in the fame fenfe, from cancelli, “ lattices 
or crofs bars,” wherewith the chancels were anciently 
encompaffed, as they now are with rails. The right 
of a feat and a fepulchre in the chancels is one of the 
privileges of founders. 

CHANCELLOR, was at firft only a chief notary 
or fcribe under the emperors; and was called cancella- 
rlus, becaufe he fat behind a lattice (in Latin cancel- 
ins) to avoid being crowded by the people: though 
fome derive the word from cancellare, “ to cancel” (See 
Chancery). This officer was afterwards invefted 
with feveral judicial powers, and a general fuperinten- 
dency over the reft of the officers of the prince. From 
the Roman empire it paffed to the Roman church, 
ever emulous of imperial (late : and hence every bhhop 
has to this day his chancellor, the principal judge of 
his confiftory. And when the modern kingdoms of 
Europe were eftablifhed upon the ruins of the empire, 
almoft every Hate preferred its chancellor with differ- 
ent jurifdiftions and dignities, according to their dif- 
ferent conftitutions. But in all of them he feems to 
have had the fupervifion of all charters, letters, and fuch 
other public inllruments of the crown as were authen- 
ticated in the moft folemn manner: and therefore, when 
feals came in ufe, he had always the cuftody of the king’s 
great feal. 

Lord High Chancellor of Great Britain, or Lord 
Keeper of the Great Seal, is the higheft honour of the 
long robe, being created by the mere delivery of the 
king’s great feal into his cuftody ; whereby he be- 
comes, without writ or patent, an officer of the greatest 
weight and pofcer of any now fubfifting in the k ingdom. 
He is a privy counlellor by his office ; and, according 
to Lord Chancellor Ellefmere, prolocutor 0/ the houie 
of lords by prefcription. To him belongs the appoint- 
ment of all the juftices of the peace throughout the 
kingdom. Being in former times commonly an eccle- 
fiaftic (for none elfe were then capable of an office fo 
converfant in writing), and prefiding over the royal 
chapel, he became keeper of the king’s confcience ; 
vifitor, in right of the king, of all hofpitals and col- 
leges of the king’s foundation ; and patron of all the 
king’s livings under the value of L. 20 per annum in the 
king’s books. He is the general guardian of all in- 
fants, ideots, and lunatics; and has the general fuper- 
intendance of all charitable ufes in the kingdom. And 
all this over and above the vaft extenlive jurifdiAion 
which he exercifes in his judicial capacity in the court 
of chancery. He takes precedence of every temporal 
lord except the royal family, and of ail others except 
the archbilhop of Canterbury. See Chancsry. 

Chancellor, in Scotland, was the chief in matteis 
of juftice. In the laws of King Malcolm II. he is 
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haticel'or. placed before all other officers ; and from thefe It ap- 
—v ' pears, that he had the principal diredion of the Chan- 

cery, or Chancellary as it is called, which is his proper 
office. He had the cuftody of the king’s feal; and he 
was the king’s moll intimate counfellor, as appears by 
an old law cited by Sir James Balfour: “ The chan- 
cellar fall at al tymes affift the king, in giving him 
counfall mhir fecretly nor the reft of the nobility, to 
quais ordinances all officiaris, als well of the^realme as 
of the kingis hous, fould anfwer and obey. The chan- 
cellar fall be ludgit neir unto the kingis grace, for 
keiping of his bodie, and the feill \ and that he may 
be readie baith day and nicht at the kingis command.” 
By having the cuftody of the great feal, he had an 
opportunity of examining the king’s grants and other 
deeds which were to pafs under it, and to cancel them 
if they appeared againft law, and were obtained fur- 
reptitioufly or by falfe fuggeftions. 

King James VI. ordained the chancellor to have the 
firft place and rank in the nation, ratione officii; by virtue 
whereof he preftded in the parliament, and in all courts 
of judicature. After the reftoration of King Charles II. 
by a particular declaratory law, parliament firft, the 
lord chancellor was declared, by virtue and right of his 
office, preiident in all the meetings of parliament, or 
other public judicatures of the kingdom. Although 
this a£t was made to declare the chancellor pieiident of 
the exchequer as well as other courts, yet in 1663 the 
king declared the treafurer to be prefident of that 
court. 

The office of lord chancellor was aboliihed by the 
Union, there being no farther ufe for the judicial part 
of this office; and, to anfwer all the other parts of the 
chancellor’s office, a lord keeper of the great feal was 
eredled, with a falary of L. 3000 a-year. 

Chancellor of a Cathedral., an officer that hears 
leflons and ledtures read in the church, either by him- 
felf or his vicar; to correct and fet right the reader 
when he reads amifs; to infpeft fchools ; to hear 
caufes; apply the feal ; write and difpatch the letters 
of the chapter; keep the books; take care that there 
be frequent preachings, both in the church and out 
of it; and affign the office of preaching to whom he 
pleafes. 

Chancellor of the Duchy of Lancaf.tr, an officer ap- 
pointed chiciiy to determine controverfies between the 
king and his tenants of the duchy-land, and other wife 
to direft all the king’s affairs belonging to that court. 
See Ducnr-Court. 

Chancellor of the Exchequer, an officer who prefides 
in that court, and takes care of the intereft of the 
crown. He is always in commiffion with the lord- 
treafurer, for the letting of crown-lands, &c. and has 
power, with others, to compound for forfeitures of 
lands upon penal ftatutes. He has alfo great authority 
in managing the royal revenues, and in matters relating 
to the firft-fruits. 

Chancellor of the Order of the Garter, and other Mi- 
litary Orders, is an officer who feals the commiffions and 
mandates ot the chapter and aflembly of the knights, 
keeps the regifter of their proceedings, and delivers adds 
thereof under the feal of their order. 

Chancellor of an Univerfty, is he who feals the 
diplomas, or letters of degrees, provifiot), &c. given 
in the univerfity.' 

Vat. IV. Part I. 
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The chancellor of Oxford is ufuallyone of the prime Chancellct* 

nobility, chofen by the Undents themfelves in convo- Cha”cery< 
cation. He is their chief magiftrate ; his office is,  j 
durante vita, to govern the univeriity, preferve and 
defend its rights and privileges, convoke affemblies, 
and do juftice among the members under his jurifdic- 
tion. 

Under the chancellor is the vice-chancellor, who is 
chofen annually, being nominated by the chancellor, 
and ele&ed by the univerfity in convocation Pie is 
always the head of lome college, and in holy orders. 
His proper office is to execute the chancellor’s power, 
to govern the univerfity according to her ftatutes, to 
fee that officers and ftudents do their duty, that courts 
be duly called, &c. When he enters upon his office, 
he choofes four pro-vice-chancellors out of the heads 
of the colleges, to execute his power in his abfence. 

The chancellor of Cambridge is alfo ufually one of 
the prime nobility, and in moft refpedfs the fame as 
that in Oxford; only he does not hold his office duran- 
te vita, but may be ele&ed every three years. Under 
the chancellor there is a commiffary, who holds a court 
of record for all privileged perlons and fcholars under 
the degree of mailer of arts, where all caufes are tried 
and determined by the civil and fta:ute law, and by the 
cullom of the univerfity. 

The vice-chancellor of Cambridge is chofen annually 
by the fenate, out of two perfons nominated by the 
heads of the feveral colleges and halls. 

Chancellor’s Court. See Unieersitt-Courts. 
CHANCERON, in natural hiftory, a name given 

by the French writers to the fmall caterpillar that eats 
the corn, and does vaft mifehief in their granaries. See 
the article CoRN-Butterfy. 

CHANCERY, the higheft court of juftice in Britain 
next to the parliament, and of very ancient inttitution. 
It has its name chancery (cancellaria) from the judge 
who prefides here, the lord chancellor, or cancellarius; 
who, according to Sir Edward Coke, is fo termed a 
cancellando, from cancelling the king’s letters patent 
when granted contrary to law, which is the highelt 
point of his jurifdiftion. In chancery there are two 
diftind tribunals: the one ordinary, being a court of 
common law ; the other extraordinary, being a court 
of equity. 

I. The ordinary legal court holds pleas of recogni- 
zances acknowledged in the chancery, writs of fare 
facias, for repeal of letters patent, writs of partition, 
*&c. and alfo of all perfonal a&ions by or againft any 
officer of the court. Sometimes a fuperfedeas, or writ Blackji. 
of privilege, hath been here granted to difeharge a Comment. 
perfon out of prifon ; one from hence may have a ha- 
beas corpus prohibition, &c. in the vacation ; and here 
a fubpeena may be had to force witneffes to appear in 
other courts, when they have no power to call them. 
But, in profecuting caufes, if the parties defeend to 
iffue, this court cannot try it by jury ; but the lord 
chancellor delivers the record into the king’s bench to 
be tried there ; and after trial had, it is to be remand- 
ed into the chancery, and there judgment given : tho* 
if there be a-demurrer in law, it ffiall be argued in this 
court. 

In this court is alfo kept the officina jufit'ne; out of 
which all original writs that pafs under the great feal, 
all commiffiona of charitable ufes, fewers, bankruptcy, 
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Chancery, idiocy, lunacy, and the like, do illue ; and for which 

V— “ it is always open to the fubjeft, who may there at any 
time demand and have, ex debito jujiithe, any writ that 
his occafions may call for. Thefe writs, relating to the 
bufmefs of the fubjeft, and the returns of them, were, 
according to the fimplicity of ancient times, originally 
kept in a hamper, in hanaperio; and the others (rela- 
ting to fuch matters wherein the crown is mediately or 
immediately concerned) were preferved in a little fack 
or bag, in parva baga: and hence hath arifen the di- 
ftinftion of the hanaper office, and the petty-bag of- 
fice, which both belong to the common law-court in 
chancery. 

2. The extraordinary court, or court of equity, pro- 
ceeds by the rides of equity and confcience ; and mo- 
derates the rigour of the common law, confidering the 
intention rather than the words of the law. It gives 
relief for and againft infants notwithftanding their mi- 
nority, and for and againft married women notwith- 
fianding their coverture. All frauds and deceits for 
which there is no redrefs at common law; all breaches 
of trull and confidence ; and accidents, as to relieve 
obligors, mortgagers, &c. againft penalties and forfei- 
tures, where the intent was to pay the debt, are here 
remedied: for in chancery, a forfeiture, &c. lhall not 
bind, where a thing may be done after or compenfa- 
tion made for it. Alfo this court will give relief againft 
the extremity of unreafonable engagements entered 
into without confideration ; oblige creditors that are 
unreafonable to compound with an unfortunate debt- 
or; and make executors, &c. give fecurity and pay 
intereft for money that is to lie long in their hands. 
This court may confirm title to lands, though one hath 
loft his writings; and render conveyances, defe&ive 
through miftake, &c. good and perfedl. In chancery, 
copy-holders may be relieved againft the ill ufage of 
their lords; inclofures oblands that are common be 
decreed ; and this court may decree money or lands 
given to charitable ufes, oblige men to account with 
each other, &c. But in all cafes where the plaintiff 
can have his remedy at law, he ought not to be relieved 
in chancery; and a thing which may be tried by a jury 
is not triable in this court. 

The proceedings in chancery are, firft to file the bill 
of complaint, figned by fome counfel, fetting forth the 
fraud or injury done, or wrong fuftained, and praying 
relief: after the bill is filed, procefs offubpeena iffues to 
compel the defendant to appear; and when the defen- 
dant appears, he puts in his anfwer to the bill of com- 
plaint, if there be no caufe for the plea to the jurifdic- 
tion of the court, in difability of the perfon, or in bar, 
&c. Then the plaintiff brings his replication, un- 
iefs he files exceptions againft the anfwer as infufficient, 
referring it to a mafter to report whether it be fufficient 
or not; to which report exceptions may alfo be made. 
The anfwer, replication, rejoinder, &c. being fettled, 
and the parties come to iffue, witneffes are to be exa- 
mined upon interrogatories, either in court or by corn- 
miffion in the country, wherein the parties ufually join; 
and when the plaintiff and defendant have examined, 
their witneffes, publication is to be made of the de- 
pofitions, and the raufe is to be fet down for hearing ;. 
after which follows the decree. But it is- now ufual 
to appeal to the houfe of lords; which appeals are to 
be figned by two noted counfel, and exhibited by way 
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of petition ; the petition or appeal is lodged wTth the Chandelier 
clerk of the houfe of lords, and read in the houfe, || 
whereon the appellee is ordered to put in his anfwer, Ctaodier, 
and a day fixed for hearing the caufe; and after coun- 
fcl heard, and evidence given on both fides, the lords 
will affirm or reverfe the decree of the chancery, 
and finally determine the caufe by a majority of 
votes, &c. 

CHANDELIER, in fortification, a kind of move- 
able parapet, confifting of a wooden frame, made of 
two upright ftakes, about fix feet high, with crofs 
planks between them ; ferving to fupport fafeines to 
cover the pioneers. 

CHANDERNAGORE, a French fettlement in the 
kingdom of Bengal in the Eaft Indies. It lies on the 
river Ganges, two leagues and a half above Calcutta. 
The diftribt is hardly a league in circumference, and 
has the difadvantage of being fomewhat expofed on the 
weffern fide ; but its harbour is excellent, and the air is 
as pure as it can be on the banks of the Ganges. When- 
ever any building is undertaken that requires ftrength, 
it muft here, as well as in all other parts of Bengal, be 
built upon piles ; it being impoffible to dig three or 
four feet without coming at water. 

CHANDLER (Mary), diftinguifhed by her talent 
for poetry, was the daughter of a diffenting minifter 
at Bath ; and was born at Malm (bury in Wiltffnre in 
1687. She ivas bred a milliner ; but from her child- 
hood had a turn for poetry, and in her riper years ap- 
plied herfelf to the ftudy of the poets. Her poems,, 
for which fire was complimented by Mr Pope, breathe 
the fpirit of piety and philofbphy. She had the mis- 
fortune to be deformed, which determined her to live, 
fingle ; though file had great fweetnefs of counte- 
nance, and was folicited to marry. She died in 1745, 
aged 58. 

Chandler (Dr Samuel), a learned and refpe&able 
diffentir.g minifter, defeended from anceftors heartily 
engaged in the caufe of religious liberty, and fufferers 
for the fake of confcience and nonconformity; wag- 
born at Hungerford in Berks, where his father was a 
minifter of confiderable worth and abilities. Being by 
his literary turn deftined to the miniftry, he was firft. 
placed at an academy at Bridgewater, and from thence 
removed to Gloucefter under Mr Samuel Jones. A- 
mong the pupils of Mr Jones were Mr Jofeph Butler, 
afterwards biftrop of Durham, and Mr Thomas Seeker, 
afterwards archbiftrop of Canterbury. With thefe emi- 
nent perfons he contracted a friendfhip that continued, 
to the end of their lives, notwithftanding the different 
views by which their conduct was afterwards directed, 
and the different fituations in which they were placed. 

Mr Chandler having finifhed his academical (Indies,. 
began to preach about July 1714; and being foon di- 
ftinguifked by his talents in the pulpit, he was chofen 
in 1716 minifter of the Prelbyterian congregation at 
Peckham near London, in which ftation he continued, 
fome years. Here he entered in the matrimonial ftate, 
and began to have an increafing family, when, by the 
fatal South-fea fcheme of 1720, he unfortunately loft 
the whole fortune which he had received with his wife.. 
His circumftances being thereby embarraffed, and hiSi 
income as a minifter being inadequate to his expences, 
he engaged in the trade of a bookfeller, and kept a> 
(hop in the Poultry, London, for about two or three: 

years,. 
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‘handler years, ft ill continuing to difcharge the duties of the 
—•v  paftotal office. He alfo officiated as joint preacher with 

the learned Dr Lardner of a winter weekly evening 
le&ure at the meeting-houfe in the Old Jewry, London: 
in which meeting he was eftabliffied affiftant preacher 
about the year 1725, and then as the pallor. Here 
he miniftered to the religious improvement of a very 
refpeftable congregation for 40 years with the greateft 
applaufe ; and with what diligence and application he 
improved the.vacancies of time from his paftoral duties, 
for improving himfelf and benefiting the world, will 
appear from his many writings on a variety of import- 
ant fubje&s. While he was thus laudably employed, 
not only the univerfities of Edinburgh and Aberdeen 
gave him, without any application, teftimonies of their 
elleem in diplomas, conferring on him the degree of 
D. D. but he alfo received offers of preferment from 
fome of the governors of the eftablilhed church, which 
he nobly declined. He had like wife the honour of be- 
ing afterwards elected F. R. and A. SS. 

On die death of George II. in 1760, Dr Chandler 
publilhed a fermon on that event, in which he compa- 
red that prince to King David. This gave rife to a 
pamphlet, which was printed in the year 1761, intitled 
“ The Hillory of the Man after God’s own Heart 
wherein the author ventured to exhibit King David as 
an example of perfidy, luff, and cruelty, fit only to be 
ranked with a Nero or a Caligula ; and complained of 
the infult that had been offered to the memory of the 
late Britiffi monarch by Dr Chandler’s parallel between 
him and the king of Ifrael. This attack occafioned 
Dr Chandler to publiffi in the following year “ A Re- 
view of the Hiftory of the Man after God’s own Heart; 
in which the Falfehoods and Mifreprefentations of the 
Hiftorian are expofed and correfted.” He alfo pre- 
pared for the prefs a more elaborate work, which was 
afterwards publifhed in two volumes 8vo, under the fol- 
lowing title : “ A Critical Hiftory of the Life of Da- 
vid : in which the principal Events are ranged in Or- 
der of time ; the chief Objeftions of Mr Bayle and 
others againft the Character of this Prince, and the 
Scripture Account of him, and the Occurrences of his 
Reign, are examined and refuted; and the Pfalms which 
refer to him explained.” As this was the laft, it was 
likewife one of the beft, of Dr Chandler’s produftions. 
The greateft part of this work was printed off at the 
time of our author’s death, which happened May 8th 
1766, aged 73. During the laft year of his life, he 
was vifited wuth frequent returns of a very painful difor- 
der, which he endured with great refignation and Chri- 
ftian fortitude. He was interred in the burying-ground 
at Bunhill-fields on the 16th of the month ; and his 
funeral was very honourably attended by minifters and 
other gentlemen. He exprefsly defired, by his laft will, 
that no delineation of his charafter might be given in 
his funeral fermon, which was preached by Dr Amory. 
He had feveral children ; two fons and a daughter who 
died before him, and three daughters who furvived 
him ; two of whom are yet living, and both married, 
one of them to the Rev. Dr Harwood. 

Dr Chandler was a man of very extenfive learning and 
eminent abilities; his apprehenfion was quick and his 
judgment penetrating; he had a warm and vigorous ima^ 
gination; he was a very inftruttive and animated preach- 
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er; and his talents in the pulpit and as a writer procured Chvndler, 
him very great and general efteem, not only among the 
diffenters, but among large numbers of the eftablifhed t0^°’ 
church. He was principally inftrumental in the eftablifh- 
ment of the fund for relieving the widows and orphans 
of poor Proteftant diffenting minifters : the plan of it 
was firft formed by him; and it was by his intereft and 
application to his friends that many of the fubferiptions 
for its fupport were procured. 

In 1768, four volumes of our author’s ft*mons were 
publifhed by Dr Amory, according to his own direc- 
tions in his laft will; to which was prefixed a neat 
engraving of him, from an excellent portrait by Mr 
Chamberlin. He alfo expreffed a defire to have fome 
of his principal pieces reprinted in four volumes 8vo : 
propofals were accordingly publifhed for that purpofe, 
but did not meet with fufficient encouragement. But 
in 1777, another work of our author was publiffied in 
one volume 4to, under the following title: “ A Para- 
phrafe and Notes on the Epiftles of St Paul to the 
Galatians and Ephefians, with doftrinal and practical 
Obfervations : together with a critical and prafticai 
Commentary on the two Epiftles of St Paul to the 
Theffalonians.” Dr Chandler alfo left, in his inter- 
leaved Bible, a large number of critical notes, chiefly • 
in Latin, which are now the property of Dr Kippis, 
Mr Farmer, Dr Price, and Dr Savage, and which 
have been intended to be publiftied ; but the defign has 
not yet been executed. A complete lift of Dr Chand- 
ler’s works is given in the Biographia Britannica, 
vol. III. p. 435. 

CHANG-tong, a province of China, bounded on 
the eaft by Petcheli and part of Honan, on the fouth 
by Kiang-nan, on the eaft by the fea, and on the 
north by the fea and part of Petcheli. The country 
is well watered by lakes, ftreams, and rivers ; but is 
neverthelefs liable to fuffer from drought, as rain falls 
here but feldom. The locufts alfo fometimes make 
great devaftation. However, it abounds greatly in 
game; and there is perhaps no country where quails, 
partridges, and pheafants, are fold cheaper, the in- 
habitants of this province being reckoned the keeneft 
fportfmen in the empire. The province is greatly en- 
riched by the river Yun, called the Grand Imperial Ca- 
nal, through which all the barks bound to Pekin mull 
pafs in their way thither. The duties on this canal 
alone amount to more than L. 450,000 annually. The 
canal itfelf is greatly admired by European travellers 
on account of its ftrong and long dikes, the banks de- 
corated with cut ftone, the ingenious mechanifm of its 
locks, and the great number of natural obftacles which 
have been overcome in the execution of the work.— 
The province produces iilk of the ordinary kind ; and, 
befides this, another from a tort of infedl refembling 
our caterpillar. It is coarfer than the ordinary filk, 
but much ftronger and more durable ; fo that the ftuffs 
made from it have a very extenfive fale throughout the 
empire. 

Chang-tong is remarkable for being the birth-place 
of the celebrated philofopher and lawgiver Confucius. 
His native city is called Kio-fcou, where there are fe- 
veral monuments erefted in honour of this great man. 
The province is divided into fix diftri&s, which con- 
tain fix cities of the firft clafs, and 114 of the fecond 
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and third. Along the coaft, alfo, are 15 or 16 vil- 
lages of confiderable importance on account of their 
commerce ; there are likewife a number of fmall iflanc’s, 
mcft of which have harbours very convenient for the 
Chinefe junks which pafs from thence to Corea or Lea- 
tong. The mod remarkable cities are, 1. Tfi-nan-fou, 
the capita], which dands fouth of the river Tfingho or 
Tfi. It is large and populous ; but chiefly celebrated 
for having been the refidence of a long leries of kings, 
whofe tombs, riling on the neighbouring mountains, 
afford a beautiful profpeft. 2. Yen-tcheu-fou, the fe- 
cond city of the province, fituated between two rivers, 
and in a mild and temperate climate. Great quanti- 
ties of gold are faid to have been formerly colletted in 
its neighbourhood. 3. Lin-tgin-tcheu, fituated on the 
great canal, is much frequented by fhips, and may be 
called a general magazine for every kind of merchan- 
dife. Here is an octagonal tower, divided into eight 
dories, the walls of which are covered on the outlide 
with porcelain loaded with various figures neatly exe- 
cuted, and encrufted on the iufide with varioufly co- 
loured marble. A ftaircaie, conftrufted in the wall, 
conduces to all the dories, from which there are paf- 
fages that lead into magnificent galleries ornamented 
with gilt balluftrades, All the cornices and projedtions 
of the tower are furnifhed with little bells; which, 
fays Mr Grofler, when agitated by the wind, form a 
very agreeable harmony. In the highelt dory is an 
idol of gilt copper, to which the tower is dedicated. 
In the neighbourhood are feme other temples, the 
architedfure of which is exceedingly beautiful. 

CHANGER, an officer belonging to the king’s 
mint, who changes money for gold or diver bullion. 
See Mint. 

Money-CHANGERj is a banker who deals in the 
exchange, receipt, and payment, of moneys. See 
Banker. 

CHANGES, in arithmetic, &c. the permutations or 
variations of any number of quantities ; with regard 
to their podtion, order, &c. See Combination. 

To Jind all the pojftble Changes of any Number of 
Quantities, or how oft their Order may be varied.'] Sup- 
pofe two quantities a and b. Since they may be ei- 
ther wrote a b or b a, it is evident their changes are 
2 = 2.1. Suppofe three quantities a b c : their changes 

will be as in the margin; as is evident by com- 
c al billing c brd with a b, then with b a; and hence 
acb the number of changes arifes 3. 2. 1 = 6. If 
ab c the quantities be 4, each may be combined four 
   ways with each order of the other three ; 
c l a whence the number of changes arifes 6. 4=4. 
be a 3. 2. 1.= 24. Wherefore, if the number of 
b a c quantities be fuppofed n, the number of changes 

will be n.n—i.n— z.n ~ ^.n—q.Lr. If the fame 
quantity occur twice, the changes of two will be found 
hb; of three, abb, bbc; o£{our,c ba b, bcab, 
babe. And thus the number of changes in the fird 
safe will be 1 = {2. 1): 2.1; in the fecond, 3 = (3. 2. 
1); 2. 1 : in the third, 12 = (4. 3. 2. 1): 2.1. 

If a fifth letter be added, in each feries of four quan- 
tities, it wiil beget five changes, whence the number 
of all the changes will be 60= (5. 4. 3. 2.) l,: 2. I. 
Hence if the number of quantities be n, the number o f 
changes will be («.n—l.n—Z.n—$.n.—4. &c.) : 2. l. 

From thefe fpecial formulas may be collefted a general Charges 
one, viz. if « be the number of quantities, and m the H 
number which ffiows how oft the fame quantity occurs; anne' 
we ihall have (n.n — i.n—z.n—3-«—q.w—$.n—6. 
n—J.nS.n- 9. &c.): m—l.nt — 2.m—3.W—4. 
the leries being to be continued, till the continual 
fubtradtion of unity from n and m leave o. After the 
fame manner we may proceed further, till putting n 
for the number of quantities, and /, m, r, &c. for the 
number that (hows how oft any of them is repeated, 
we arrive at an univerfal form, (n.n i.n—z.n—3. 
n—4.72—5.72—6.77—7.77—8. dffr.): (LI—1./—2./—3. 
/ 4./ 5.&C. 777.777  1 .777 2.777 3. £S>V. r.f 1.7'—2. 
r—3.7-— 4.7* — 5. fsV. 

Suppofe, for inftance, n~6, /= 3, r = o. The number 
of changes will be (6. 5. 4. 3. 2. 1.): (3. 2. 1. 3. 2. 1.) 
= (6. 5.4.); (3. 2 = 2. 5. 2 = 20). 

Hence, luppofe thirteen perfons at a table, if it be 
required how oft they may change places; we fnall 
find the number 13. 12. 11. 10. 9. 8. 7. 6. 5. 4. 3. 2. 1. 
= 6227020800. 

In this manner may all the poffible anagrams of any 
word be found in all languages, and that without any 
ftudy ; fuppofe v. g. it were required to find the ana- 
grams of the word amor, the number of changes will 
be a 

m a 
a m 

0 m a 
m 0 a 
mao 

0 a m 
a 0 m 
a m o 

r 0 m a 
0 r m a 
0 m r a 
0 m a r 

r m o a 
m r 0 a 
m o r a 
m 0 a r 

r m a 0 
tn r a 0 

m a r 0 
m a 0 r 

r a 0 m 
0 r a m 
0 a r m 
0 a tn r 

a r 0 m 
a 0 r m 
a 0 m r 

r a m 9 
a r m 0 
a m r 0 
am 0 r 

r a 0 m 
The anagrams therefore of the word amor, in the 

Latin tongue, are roma, mora, maro, ramo, armo. See 
Anagram. 

Whether this new method of anagramatizing be like 
to prove of much fervice to that art, is left to the 
poets. 

CHANNA, in zoology, the name of a fifii caught 
in great plenty in the Mediterranean, and brought to> 
market in Italy and elfewhere, among the fea-perch,. 
which it fo nearly refernbles, that it would not be di- 
ftinguilhable from it, but that the fea-perch is bigger, 
and has only broad tranfverfe lines on its back, where- 
as the channa has them both tranfverfe and longitudi- 
nal. It has a very wide mouth, and its lower jaw is 
longer than its upper; fo that its mouth naturally falls 
open. Its eyes are fmall, and its teeth very ffiarp : 
its back is of a blackiffi red: it has feveral longitudinal 
lines of a reddilh hue, and its tail is marked with red- 
dilh fpots. There is an obfervation, that in all the 
filh of this kind which have been examined by natu- 
raliits, there have been found none but females. This 
is as old as the days of Ariitotle. Whether this be 
true in fa<R, would require many obfervations. If it 
ihould prove fo, the whole feems to end in this, that 
the channa is no diftinft fpecies, but only the female 
of fome other fifh. There is another fifh not unlike 
this, called cannadella, or rather channadella, which at 
Marfeilles is known by the name of charina. 

CHANNEL, in geography, an arm of the fea, ora 
narrow fea between two continents, or between a- 
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continent and an ifland. Such are the Britiih channel, chant or fong 
St George’s channel, the channel of Conftantinople, 
dec. 

Channel of a Ship. See Chain- IVales. 
CHAN-si, a province of China, and one of the 

fmalleft in the empire, is bounded on the eaft by Pet- 
cheli, on the fouth by Honan, on the weft by Chen-fx, 
and on the north by the great wall. The climate is 
healthful and agreeable, and the foil generally fertile, 
though the countxy is full of mountains. Some of 
thefe laft are rough, wild, and uninhabited ; but others 
are cultivated with the greateft care from top to bot- 
tom, and cut into terraces, forming a very agreeable 
profpexft; while fome have on their tops vaft plains no 
lefs fertile than the richeft low-lands. Thefe moun- 
tains abound with coal, which the inhabitants pound 
and make into cakes with water; a kind of fuel which, 
though not very inflammable, aftoi'ds a ftrong and laft- 
ing fuel when once kindled. It is principally ufed for 
heating their ftoves, which are conftructed with brick 
as in Germany ; but the inhabitants of this province 
give them the form of fmall beds, and fleep upon them. 
The belt grapes to be met with in this part of Afia 
grow in the province of Chan-ii ; fo that good wine 
might be made, but the people choofe rather to dry 
and fell them to the neighbouring provinces. The 
country abounds with mulk, porphyry, marble, lapis 
lazuli, and jafper of various colours; and iron mines as 
well as falt-pits and cryftal are very common. Here 
are five cities of the firft clafs, and eighty-five of the 
fecond and third : the moil remarkable are, i. Tai- 
youen-fou the capital, an ancient city about three 
leagues circumference, but much decayed in confe- 
quence of being no longer the refidence of the princes 
of the blood as it was formerly. Nothing now remains 
of the palaces of thofe princes but a few ruins ; but 
their tombs are ilill to be feen on a neighbouring 
mountain. The burying-place is magnificently orna- 
mented ; and all the tombs are of marble or cut ftone, 
having near them triumphal arches, ftatues of heroes, 
figures of lions and different animals, efpecially horfes, 
and which are difpofed in very elegant order. An 
awful and melancholy gloom is preferved around thefe 
tombs by groves of aged cypreffes, which have never 
felt the ftroke of an axe, placed chequer-wife. The 
principal articles of trade here are, hard-ware, {luffs of 
different kinds, particularly carpets in inaitation of 
thofe of Turky. 2. Ngan-y is fituated near a lake as 
fait as the ocean, from which a great quantity of fait is 
extradled. 3. Fuen-tcheou-fou, an ancient and com- 
mercial city, built on the banks of the river Fuenho : 
it has baths and fprings almoft boiling hot, which by 
drawing hither a great number of flrangers, add great- 
ly to its opulence. 4. Tai-tong-fou, fituated near the 
wall, is a place of great ftrength, and important by 
reafon of its fituation, as being the only one expofed 
to the incurfions of the Tartars. Its territories abound 
with lapis lazuli, medicinal herbs, and a particular kind 
of jafper called yieche, which is as white and beautiful 
as agate ; marble and porphyryr are alfo common ; and 
a great revenue is produced from the {kins which are 
dreffed here. 

CHANT, (cantus), is ufed for the vocal mufic of 
churches. 

la church-hiftory we meet with divers kinds of 

Chaos. 
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The firft is the Ambrofian, eftablifhed Chantilly 

by St Ambrofe. The fecond, the Gregorian chant, in- 
troduced by Pope Gregory the great, who eftablifhed 
fchools of chantors, and corrected the church-fong. 
This is ftill retained in the church under the name of 
plain fong: at firft it was called the Roman fong. The 
plain or Gregorian chant, is where the choir and people 
ling in uniion, or all together in the fame manner. 

CHANTILLY, a village in France, about feven 
leagues fi-om Paris, where there is a magnificent pa- 
lace and fine foreft belonging to the duke of Bourbon. 

CPIANTOR, a finger of a choir in a cathedral. 
The word is almoft grown obfoleie, chorijler orfng- 
ing-man being commonly ufed inftead of it. All great 
chapters have chantors and chaplains to aflift the ca- 
nons, and officiate in their abfence. 

Chantor is ufed by wayr of excellence for the pre- 
centor or mailer of the choir, which is one of the firll 
dignities of the chapter. At St David’s in Wales, 
where there is no dean, he is next in dignity to the 
bilhop. The ancients called the chantor primicerius 
cantorum. To him belonged the direction of the dea- 
cons and other inferior officers. 

Chantors, in the temple of Jerufalem, were a num- 
ber of Levites employed in finging the praifes of God, 
and playing upon inftruments before his altar. They 
had no habits dillinft from the reft of the people; yet 
in the ceremony of removing the ark to Solomon’s 
temple, the chantors appeared dreffed in tunica of 
byffus or fine linen. 2 Chron. v. 12. 

CHANTRY, or Ch A untry, was anciently a church, 
or chapel endowed with lands, or other yeaifly reve- 
nue, for the maintenance of one or more priells, daily 
faying or finging mafs for the fouls of the donors, and 
fuch others as they appointed. Hence chauntry-rents 
ai‘e rents paid to the crown by the tenants or pur- 
chafers of chauntry lands. 

CHAOLOGY, the hiftory or defeription of the 
chaos. See Chaos. 

Orpheus, in his chaology, fets forth the different al- 
terations, fecretions, and divers forms which matter 
went through till it became inhabitable, which a- 
mounts to the fame with what we otherwife call cof 
tnogony. Dr Burnet, in his theory of the earth, re- 
prefents the chaos as it was at firft, entire, undivided, 
and univerfally rude and deformed ; or the tohu hohu : 
then fhows how it came to be divided into its refpeftive 
regions ; how the homogeneous matter gathered itielf 
apart from all of a contrary principle ; and laftly, how 
it hardened, and became a folid habitable globe. See 
Earth. 

CHAOS, that confufion in which matter lay' when 
newly produced out of nothing at the beginning of the 
world, before God, by his almighty word, had put it 
into the order and condition wherein it was after the 
fix days creation. See Earth. 

Chaos is reprefented by the ancients as the firft 
principle, ovum, or feed of nature and the world. All 
the fophifts, fages, naturalifts, philofophers, theologues, 
and poets, held that chaos was the eldeft and firft prin- 
ciple, T0 apx*10'' xa0<~ The Barbarians, Phoenicians, 
Egyptians, Perfians, &c. all refer the origin of the 
world to a rude, mixed, confufed mafs of matter. The 
Greeks, Orpheus, Hefiod, Menander, Ariftophanes, 
Euripides, and the writers of the Cyclic Poems, all 
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fpep.kofthe firft chaos : the Ionic and Platonic philo- 
fophers build the world out of it. The Stoics hold, 
that as the world was firft made of a chaos, it fhall at 
lall be reduced to a chaos; and that its periods and 
revolutions in the mean time are only tranlitions from 
one chaos to another. Lallly, the Latins, as Ennius, 
Varro, Ovid, Lucretius, Statius, &c. are all of the 
fame opinion. Nor is there any fe£t or nation what- 
ever, that does not derive their fiax.oa-u.yio-i;, the Jlrudure 
of the world, from a chaos. 

The opinion firft arofe among the Barbarians, whence 
it fpread to the Greeks, and from the Greeks to the 
Romans and other nations. Dr Burnet obferves, that 
befides Ariftotle and a few other pfeudo-Pythagoreans, 
nobody ever afferted that our world was always from 
eternity of the fame nature, form, and ftrufture, as at 
prefent ; but that it had been the Handing opinion of 
the wife men of all ages, that what we now call the 
terrejlrialglobe, was originally an unformed, indigefted 
-mafs of heterogeneous matter, called chaos ; and no 
more than the rudiments and materials of the prefent 
•world. 

It does not appear who firft broached the notion of 
a chaos. Mofes, the eldeft of all writers, derives the 
•origin of this world from a confufion of matter, dark, 
void, deep, without form, which he calls tohu bohu; 
which is precifely the chaos of the Greek and Barba- 
rian philofophers. Mofes goes no further than the 
•chaos; nor tells us whence it took its origin, or whence 
its confufed ftate ; and where Mofes flops, there, pre- 
v'ifely, do all the reft. Dr Burnet endeavours to ftiow, 
that as the ancient philofophers, &c. who wrote of the 
cofmogony, acknowledged a chaos for the principle of 
their world; fo the divines, or writers of the theogony, 
derive the origin or generation of their fabled gods 
from the fame principle. 

Mr Whifton fuppofes the ancient chaos, the origin 
•of our earth, to have been the atmofphere of a comet; 
which, though new, yet, all things confidered, is not 
the moft improbable affertion. He endeavours to 
make it out by many arguments, drawn from the a- 
greement which appears to be between them. So 
that, according to him, every planet is a comet, form- 
ed into a regular and lafting conftitution, and placed 
at a proper diftance from the fun, revolving in a nearly 
circular orbit: and a comet is a planet either beginning 
to be deftroyed or re-made ; that is, a chaos or planet 
unformed or in its primaeval ftate, and placed as yet in 
an orbit very eccentrical. 

Chaos, in the phrafe of Paracelfus, imports the air. 
It has alfo fome other fignifications amongft the al- 

■chemifts. 
Chaos, in zoology, a genus of infefts belonging to 

the order of vermes zoophyta. The body has no fhell 
or covering, and is capable of reviving after being dead 
to appearance for a long time : it has no joints or ex- 
ternal organs of fenfation. There are five fpecies, moft- 
Jy obtained by infufions of different vegetables in wa- 
ter, and only difcoverable by the microfcope. See 
Animalcul'e. ♦ 

CHAPEAU, in heraldry, an ancient cap of dignity, 
worn by dukes, being fcarlet-coloured velvet on the 
outfide, and lined with a fur. It is frequently borne 
above an helmet inftead of a wreath, under gentle- 
jmens crefts. 

CHAPEL, a place of divine worfhip, fo called. 
The word is derived from the Latin capella. In for- 
mer times, when the kings of France were engaged in 
war, tjiey always carried St Martin’s hat into the 
field, which was kept in a tent as a precious relic : 
from whence the place was called capella; and the 
priefts, who had the cuftody of the tent, capellani. Af- 
terwards the word capella became applied to private 
oratories. 

In Britain there are feveral forts of chapels, x. Pa- 
rochial chapels : thefe differ from parilh-churches only 
in name ; they are generally fmall, and the inhabitants 
within the diftridf few. If there be a prefentation ad 
ecclefiam, inftead of capellam, and an admiffion and in- 
ftitution upon it, it is no longer a chapel, but a church. 
2. Chapels, which adjoin to, and are part of the church: 
fuch were formerly built by honourable perfons, as 
burying-places for themfelves and their families. 3.Cha- 
pels of eafe : thefe are ufually built in very large pa- 
rifties, where all the people cannot conveniently repair 
to the mother-church. 4. Free chapels; fuch as were 
founded by kings of England. They are free from 
all epifcopal jurifdiftion, and only to be vifited by the 
founder and his fucceffors ; which is done by the lord 
chancellor : yet the king may licenfe any fubjeft to 
build and endow a chapel, and by letters patent ex- 
empt it from the vifitation of the ordinary. 5. Cha- 
pels in the univerfities, belonging to particular col- 
leges. 6. Domeftic chapels, built by noblemen or gen- 
tlemen for the private fervice of God in their families. 
See Chaplain. 

Chapel is alfo a name given to a printer’s work- 
houfe ; becaufe, according to fome authors, printing 
was firft aftually performed in chapels or churches; or, 
according to others, becaufe Caxton, an early printer, 
exercifed the art in one of the chapels in Weftminfter 
Abbey. In this fenfe they fay, the orders or laws of 
the chapel, the fecrets of the chapel, &c. 

Knights of the Chapel, called alfo Poor knights of 
Windfor, were inftituted by Henry VIII. in his tefta- 
ment. Their number was at firft thirteen, but has 
been fince augmented to twenty-fix. They afiift in 
the funeral fervices of the kings of England : they are 
fubjeft to the office of the canons of Windfor, and live 
on penfions affigned them by the order of the garter. 
They bear a blue or red cloak, v/ith the arms of St 
George on the left ffioulder. 

CHAPELA1N (James), an eminent French poet 
born at Paris in 1595, and often mentioned in the 
works of Balzac, Menage, and other learned men. He 
wrote feveral works, and at length diftinguifhed him- 
felf by an heroic poem called La Pucelle, ou France 
Delivree, which employed him feveral years; and which, 
raifing the expedftation of the public, was as much de- 
cried by fome as extolled by others. He was one of 
the king’s counfellors ; and died in 1674, veiT rich» 
but was very covetous and fordid. 

CHAPELET, in the manege, a couple of ftirrup- 
leathers, mounted each of them with a ftirrup, and 
joined at top in a fort of leather buckle, called the 
head of the chapelet, by which they are made fail to the 
pummel of the faddle, after being adjufted to the rider’s 
length and bore. They are ufed both to avoid the 
trouble of taking up or letting down the ftirrups every 
time that the gentleman mounts on a different herfe 
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and faddle, and to fupply the place of the academy 
faddles, which have no ftirrups to them. 

CHAPELLE (Claudius Emanuel Luillier), the 
natural fon of Francis Luillier, took the name of Cha- 
peUe from a village between Paris and St Denys, where 
he was born. He diftinguilhed himfelf by writing 
fmall pieces of poetry, in which he difcovered great 
delicacy, an eafy turn, and an admirable facility of ex- 
preffion. He was the friend of Gaffendi and Moliere; 
and died in 1686. 

CHAPERON, CHAPERONNE,or Chaperoon, pro- 
perly fxgnifics a fort of hood or covering of the head 
anciently worn both by men and women, the nobles 
and the" populace, and afterwards appropriated to the 
doctors, and licentiates in colleges, &c. Hence the 
name paffed to certain little fhields, and other funeral 
devices, placed on the foreheads of the horfes that 
drew the hearfes in pompous funerals, and which are 
ftill called diaper00m, or Jhoffer00m ; becaufe inch de- 
vices were originally fallened on the diaperonnes^ or 
hoods, worn by thofe holies with their other coverings 
of Hate. 

Chaperon of a bit-mouth, in the manege, is only ufed 
for icatch-mouths, and all others that are not cannon- 
mouths, lignifying the end of the bit that joins to 
the branch juil by the banquet. In fcatch-mouths 
the chaperon is round, but in others it is oval: and 
the fame part that in fcatch and other mouths is cal- 
led chaperon, is in cannon-mouths culled fronceau. 

CHAPITERS, in architecture, the fame with ca- 
pitals. 

Chapiters, in law, formerly fignified a fummary 
of fuch matters as were inquired of, or prefented be- 
fore jultices in eyre, juftices of affize, or of the peace 
in their feffions. 

Chapiters, at this time, denote fuch articles as are 
delivered by the mouth of the juitice in his charge to 
the inqueft. 

CHAPLAIN properly fignifies a perfon provided 
with a chapel ; or who difcharges the duty thereof. 

Chaplain is alfo ufed for an ecclefiaftical perfon, 
in the houfe of a prince, or a perfon of quality, udio 
officiates in their chapels, &c. 

In England there are 48 chaplains to the king, 
who wTtit four each month, preach in the chapel, 
read the fervice to the family, and to the king in 
his private oratory, and fay grace in the abfence of the 
clerk of the clofet. While in waiting they have a 
table, and attendance, but no falary. In Scotland the 
king has fix chaplains, with a falary of L. 50 each, 
three of them having in addition the deanery of the 
chapel-royal divided between them, making up above 
L. 100 to each. Their only duty at prefent is to fay 
prayers at the eledtion of peers for Scotland to fit in 
parliament. According to a flatute of Henry VIII. 
the perfons veiled with a power of retaining chaplains, 
together with the number each is allowed to qualify, 
is as follows: An archbiffiop, eight ; a duke or biffiop, 
fix ; marquis or earl, five ; vifcount, four; baron, 
knight of the garter, or lord chancellor, three ; a du- 
chefs, marchionefs, countefs, baronefs, the treafurer 
and comptroller of the king’s houfe, clerk of the elo- 
fet, the king’s fecretary, dean of the chapel, almoner,, 
and mafter of the rolls, each of them two ; chief juf- 
tice of the king’s bench, and warden of the cinque- 

5 1 
ports, each one. 

C H A 
^    All thefe chaplains may purchafe a Chaplain 
licence or difpenfation, and take two benefices with Ch3

lLet 
cure of fouls. A chaplain muft be retained by letters 
teftimonial under hand and feal; for it is not fufficient 
that he ferve as chaplain in the family. 

The firfl chaplains are faid to have been thofe infib 
tuted by the ancient kings of France, for preferving 
the chape, or cape, with the other relics of St Martin, 
which the kings kept in their palace, and carried out 
with them to the war. The firft chaplain is faid to- 
have been Gul. de Mefmes, chaplain to St Louis. 

ChaplaTn in the order of Malta, is ufed for the^ fecond 
rank, or clafs, in that order ; otherwife called dlaco. 

The knights make the firft clafs, and the chaplains 
the fecond. 

Chaplains of the Pope, arc the auditors, or judges of 
caufes in the facred palace; fo called, becaufe the 
pope anciently gave audience in his chapel, for the de- 
cifion of cafes fent from the feveral parts of Chriflen- 
dom. He hither fummoned as aflciTors the mofl learn- 
ed lawyers of his time ; and they hence acquired the 
appellation of copellani, chaplains. It is from the de- 
crees formerly given by thefe, that the body of de- 
cretals is compofed: their number pope Sixtus IV. 
reduced to twelve. 

Some fay, the fhrines of relics were covered with a 
kind of tent, cape, or capella, i. e. little cape ; and that 
hence the priefts, who had the care of them, were pi- 
led chaplains. In time thefe relics were repofited in a 
little church, either contiguous to a larger, or feparate 
from it ; and the fame name, capella, which was given 
to the cover, was alfo given to the place where it was 
lodged : and hence the prieft who fuperintended it 
came to be called chaplain. 

CHAPLET, an ancient ornament for the head, like 
a garland or wreath ; but this word is frequently ufed 
to fignify the circle of a crown. There are inftances 
of its being borne in a coat of arms, as well as for 
crefts ; the paternal arms for Lafcelles are argent, three 
chaplets, gules. 

Chaplet alfo denotes a firing of beads ufed by the 
Roman Catholics, to count the number of their pray- 
ers. The invention of it is afcribed to Peter the her- 
mit, who probably learned it of the Turks, as they 
owe it to the Eaft-Indians. 

Chaplets are fometimes called pater-nojlers ; and are 
made of coral, of diamonds, of wood, &c. The com- 
mon chaplet contains fifty ave-marias, and five pater- 
noileis. There is alfo a chaplet of our Saviour, con- 
fifling of 33 beads, in honour of his 33 years living ou 
earth, inftituted by father Michael the Camaldufian. 

The Orientals have q kind of chaplets which they 
call chains, and which they ufe in their prayers, re^ 
heading one of the perfcdlions of God on each link or 
head. The Great Mogul is faid to have 1 8 of thefe 
chains, all precious fiones fome diamonds,, others ru- 
bies, pearls, &c. The Turks have likewife chaplets, 
which they bear in the hand, or hang at the girdle 1 
but father Dandini obferves, they differ from thofe 
ufed by the Romanifls, in that they are all of the fame 
bio-nefs, and have not that diftinftion into decads; 
though they eonfift of fix decads, or 60 heads. Fie 
adds, that the muffulmans run over the chaplet almoft 
in an inftant, the prayers being extremely Ihort, aa 
containing only thefe words, “ praife to God,” or 
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“ glory to God,” for each bead, 
mon chaplet they have likewife a larger one cor.fiit- 
ing of too beads, where there is fome diftindlion, as 
being divided by little threads into three parts ; on one 
of which they repeat 30 times foulhan Al!ah> i. e. 
“ God is worthy to be praifed on another, ellarnb 
Allah, “ glory be to God and on the third, Allah 
echer, “ God is great.” Thefe thrice thirty times ma- 
king only 90 ; to complete the number 100, they add 
other prayers for the beginning of the chaplet.—He 
adds, that the Mahometan chaplet appears to have 
had its rife from the meet beracoth, or “ hundred be- 
nedictions ;” w hich the Jews are obliged to repeat 
daily, and which wre find in their prayer-books ; the 
Jews and Mahometans having this in common, that 
they fcarce do any thing without pronouncing fome 
laud or benediction. 

Menage derives the word chaplet from chapeau, 
“ hat.” The modern Latins call it chapellina, the Ita- 
lians more frequently corona. 

Chaplet, or Chapelet, in architecture, a little 
moulding, cut, or carved into round beads, pearls, 
olives, or the like. 

CHAPMAN (George), born in 1557, a man high- 
ly efteemed in his time for his dramatic and poetic 
works. He wrote 17 plays; tranflated Homer and 
fome other ancient poets ; and was thought no mean 
genius. He died in 16^4 ; and was buried in St Giles’s 
in the fields, where his friend Inigo Jones eredted a 
monument to him. 

CHAPPE', in heraldry, the dividing an efcutcheon 
by lines drawn from the centre of the upper edge to 
the angles below, into three parts, the feftions on the 
fides being of different metal or colour from the reft. 

CHAPPEL in frith, a market-town of Derby- 
fhire, about 26 miles north-weft of Derby ; W. Long. 
1. 50. N. Lat. 53. 22. 

Chappel (William) a learned and pious bifhop of 
Cork, Cloyne, and Rofs, in Ireland, born in Notting- 
hamftrire in 1582. When the troubles began under 
Charles I.he was profecuted by the puritan party in par- 
liament, and retired to Derby, where he devoted himfelf 
to ftudy until his death in 1649. wrote Methodus 
CondonatuS, i. e. “ the method of preaching and he 
is one of thofe to whom the Whole Duty of Man has 
been attributed. He left behind him alfo his own life 
written by himfelf in Latin, which has been twice 
printed. 

CHAPTER, in ecclefiaftical polity, a fociety or 
community of clergymen belonging to the cathedrals 
and collegiate churches. 

It was in the eighth century that the body of canons 
began to be called a chapter. The chapter of the ca- 
nons of a cathedral were a Handing council to the bi- 
fhop, and, during the vacancy of the fee, had the jurif- 
diftion of the diocefe. In the earlier ages, the bifhop 
was head of the chapter ; afterwards abbots and other 
dignitaries, as deans, provofts, treafurers, &c. were 
preferred to this diftindtion. The deans 'and chapters 
had the privilege of choofing the bifhops in England ; 
but Henry VIII. got this power veiled in the crown : 
and as the fame prince expelled the monks from the 
.cathedrals, and placed fecular canons in their room, 
thofe he thus regulated were called deans and chapters 
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Befides the com- of the new foundation; fuch are Canterbury, V in- 
chefter, Ely, Carlifie, &c. See Dean. 

Chapter, in matters in literature, a divifion in a ^ 
book for keeping the fubjedf treated of more clear and 
diftindt. 

CHAR, in ichthyology, a fpecies of Sal mo. 
CHARA, in botany : A genus of the monandria 

order, belonging to the monoecia clafs of plants. There 
is neither male calyx nor corolla ; and the anthera is 
placed under the germen. The female calyx is tetra- 
phyllous ; no corolla ; the ftigma quinquefid, with one 
roundifh feed. 

CHARABON, a fea-port town on the northern 
coafl of the illand of Java in the Eaft-Indies; E. Long. 
10. 8. S. Lat. 6. 

CHARACENE, the moll fouthern part of Sufiana, 
a province of Perfia, lying on the Pcrfian gulph, be- 
tween the Tigris and the Eulaeus. It was fo named 
from the city of Chorax, called firft Alexandria, irom 
its founder Alexander the Great ; afterwards Antio- 
chia, from Antiochus V. king of Syria, who repaired 
and beautified it ; and laftly, Chorax Spafinae, or Pa- 
finae, that is the Mole of the Spafines, an Arabian 
king of that name having fecured it againft the over- 
flowing of the Tigris, by a high bank or mole, extend- 
ing three ipiles, which fevved as a fence to ail that 
country. Dionyfius Periegetes, and Ifidorus, author 
of the Parthicas Manfiones, were both natives of this 
city. The fmall diftrid of Characene was feized by 
Pa fines, the ion of Sogdonacus, king of the neighbour- 
ing Arabs, during the troubles of Syria, and ereded 
into a kingdom. Lucian calls him Hyfpafines, and 
adds, that he ruled over the Characeni and the neigh- 
bouring people: he died in the 85th year of his age. 
The other kings of this country we find mentioned by 
the ancients are. Ten*us, who died in the 92d year of 
his age, and after him Artabazus the feventh, as Lucian 
informs us, who was driven from the throne by his own 
fubjeds, but reftored by the Parthians. And this is all we 
find in the ancients relating to the kings of Characene. 

CHARACTER, in a general fenfe, fignifies a mark 
or figure, drawn on paper, metal, itone, or other mat- 
ter, with a pen, graver, duffel, or other inftrument, 
to fignify or denote any thing. The word is Greek, 
^apcniTvip, formed from the verb, infculpere, 
“ to ingrave, imprefs,” &C. 

The vaiious kinds of charaders may be reduced to 
three heads, viz Literal Charaders, Numeral Charac- 
ters, and Abbreviations. 

I. Literal Charjcter, is a letter of the alphabet, 
ferving to indicate feme articulate found, exprtffive of 
fome idea or conception of the mind. See Alphabet. 

1. Thefe may be divided, with regard to their na- 
ture and ufe, into Nominal Charaders, or thoie we pro- 
perly call letters ; which ferve to exprefs the names of 
things : See Letter. Real Charaders ; thofe that 
inltead of names exprefs things and ideas : See Idea, 
&c. Emblematical or Symbolical Charaders : which have 
this in common with real ones, that they exprefs the 
things themfelves ; but have this further, that they in 
fome meafure perfonate them, and exhibit their form; 
fuch are the hieroglyphics of the ancient Egyptians. 
See Hieroglyphic, Symbol, &c. 

2. Literal Ch.iracters may be again divided, with 
regard 

Chapter 
il 

Characier 
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CJ-’-aSers regard to theii invention and ufe, into particular and 
'■“•“V™-*-' general or univerfal. 

Particular Characters, are thofe peculiar to this or 
that nation. Such are the Roman, Italic, Greek, He- 
brew, Arabic, Gothic, Chinefe, C5V. cbarafters. See 
Hebrew, Gothic, Chinese, Csfr. 

Univerfal Characters, are alfo real charaSers, and 
make what fome authors call a Pbilofopbical Lan- 
guage. 

That diverfity of characters ufed by the feveral na- 
tions to exprefs the fame idea, is found the chief ob- 
ftacle to the advancement of learning : to remove this, 
feveral authors have taken occalion to propofe plans 
of eharaders that fhould be univerfal, and which each 
•people fhould read in their own language. The cha- 
raSer here is to be real, not nominal: to exprefs things 
and notions ; not,as the common ones, letters or founds: 
yet to be mute, like letters, and arbitrary ; not em- 
blematical, like hieroglyphics. 

Thus, every nation fhould retain its own language, 
yet every' one underfland that of each other, without 
learning it; only by feeing a real or univerfal charac- 
ter, which fhould fignify the fame things to all people, 
by what founds foever each exprefs it in their particu- 
lar idiom. For inflance, by' feeing the character de- 
flined to fignify to drink, an Englifhman fhould read 
to drink; a Frenchman, hire; a Latin, hihere •, a 
Greek, *«»«'»; a Jew, nnv; a German, trincken; and 
fo of the reft : in the fame manner as feeing a horfe, 
each people exprefles it after their own manner; but 
all mean the fame animal. 

This real character is no chimera ; the Chinefe and 
Japonefe have already fomething like it. They have 
a common character which each of thofe nations un- 
derftand alike in their feveral languages ; though they 
pronounce them with fuch different founds, that they 
do not underftand one another in fpeaking. 

The firft and moft confiderable attempts for a real 
character, or philofophical language, in Europe, are 
thofe of bifhop Wilkins and Dalgarme : but thefe, 
with how much art foever they were contrived, have 
yet proved ineffeftual. 

M. Leibnitz had fome thoughts the fame way ; he 
thinks thofe great men did not hit the right method. 
It was probable, indeed, that by their means, people, 
who do not underftand one another, might eafily have 
a commerce together ; but they have not hit on true 
real characters. 

According to him, the characters fhould refemble 
thofe ufed in Algebra : which, in effedl, are very 
fimple, yet very exprefiivc; without any thing fuper- 
fluous or equivocal; and contain all the varieties re- 
quired. 

The real character of bifhop Wilkins has its juft ap- 
plaufe : Dr Hook recommends it on his own know- 
ledge and experience, as a moft excellent fcheme ; and 
to engage the world to the ftudy thereof, publifhes 
fome fine inventions of his own therein. 

M. Leibnitz tells us, he had under confideration an 
alphabet of human thoughts ; in order to a new philofo- 
phical language, on his own fcheme : but his death 
prevented its being brought to maturity. 

M. Lodwic, in the philofophical tranfaClions, gives 
us a plan of an univerfal alphabet oj character of another 
kind: this was to contain an enumeration of all fuch 
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fingle founds, or letters, as are ufed in any language ; Cl araArs. 
by means whereof, people fhould be enabled to pro- 
nounce truly and readily any' language; to defcribe 
the pronunciation cf any language that fhall be pro- 
nounced in their hearing, fo as others accuftomed to 
this language, though they had never heard the lan- 
guage pronounced, fhali at firft be able truly to pro- 
nounce it: and, laftly, this character to Lrve za- a ftand- 
ard to perpetuate the founds of any language. la 
the Journal Literaire, atu 1720, we have a very' inge- 
nious projeft for an univerfal character. The author, 
after obviating the objections that might be made a- 
gainfl the feafiblenefs of fuch fchemes in the general, 
propofes his own : his characters are to be the common 
Arabic, or numeral figures. The combinations of 
tkefe nine are fulficient to exprefs diftinftly an incre- 
dible quantity of numbers, much more than we fhall 
need terms to fignify our aCtions, goods, evils, duties, 
palhons, &c. Thus is all the trouble of framing and 
learning any newr character at once faved ; the Ara- 
bic figures having already all the univerfality required. 

The advantages are immenfe. For, imo. We have 
here a liable, faithful interpreter ; never to be cor- 
rupted or changed, as the popular languages continual- 
ly are. zdo, Whereas the difficulty of pronouncing a 
foreign language is fuch as ufually gives the learner 
the greateil trouble, and there are even fome founds 
which foreigners never attain to ; in the charader herd 
propofed, this difficulty has no place : every nation is 
to pronounce them according to the particular pro- 
nunciation that already obtains among them. All the 
difficulty is, the aecultoming the pen and' the eye to 
affix certain notions to characters that do not, at firft 
fight, exhibit them. But this trouble is no more than 
we find in the ftudy of any language whatever. 

The inflexions of words are here to be expreffed by 
the common letters. For inftance, the fame character 
fhall exprefs a jilly or a colt, a horfe or a mare, an old 
horfe or an old mare, as accompanied with this or that 
diitinftive letter, which fhall ffiovv the fex, youth, ma- 
turity, or old age : a letter alfo to exprefs the bignefs 
or fize of things ; thus v. g. a man with this or that 
letter, to fignify a great man, or a little man, &c. 

The ufe of thefe letters belongs to the grammar; 
which, once well underflood, would abridge the voca- 
bulary exceedingly'. An advantage of this grammar 
is, that it would onlyr have one declenfion and one 
conjugation: thofe numerous anomalies of gramma- 
rians are exceeding troublefome ; and arife hence, that 
the common languages are governed by the populace, 
who never reafon on what is beft : but in the character 
here propofed, men of fenfe having the introduclion 
of it, would have a new ground, whereon to build re- 
gularly'. 

But the difficulty is not in inventing the moft fimple, 
eafy, and commodious character, but in engaging the 
feveral nations to ufe it ; there being nothing they a- 
gree lefs in, than the underflanding and purfuing thei* 
common intereft. 

3. Literal characters may' again be divided, with re- 
fpeX to the nations among whom they have been in- 
vented, into Greek characters, Roman characters, He- 
brew characters, &c. The Latin character now' ufed 
through all Europe, -was formed from the Greek, as the 
Greek was from the Phoenician; and the Phoenician, 

U u as 
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Chara&ers. as well as the Chaldee, Syriac, and Arabic' characters, except 1 

 1 vvere formed from the ancient Hebrew, which fubihted 
till the Babylonifh captivity ; for after that event the 
charadter of the A {Tyrians, which is the fquare Hebrew 
now in ufe, prevailed, the ancient being only found on 
fome Hebrew medals, commonly called Samaritan me- 
dals. It was in 1091 that the Gothic characters, in- 
vented by Ulfdas, were abolifhed, and the Latin ones 
eltablifhed in their room. 

Medallifts obferve, that the Greek charadter, con- 
fiftlng only of majufcule letters, has preferved its uni- 
formity on all medals, as low as the time of Gallienus, 
from which time it appears fomewhat weaker and 
rounder : from the time of Conftantine to Michael we 
find only Latin charadters : after Michael, the Greek 
charadters recommence ; but from that time they be- 
gan to alter with the language, which was a mixture 
of Greek and Latin. The Latin medals preferve both 
their charadter and language as low as the tranflation 
of the feat of the empire to Conftantinople : towards 
the time of Decius the charadter began to lofe its 
roundnefs and beauty ; fome time after, it retrieved, 
and fubfifted tolerably till the time of Juftin, when it 
degenerated gradually into the Gothic. I he rounder, 
then, and better formed a charadter is upon a medal, 
the fairer pretence it has to antiquity. 

IT. Numeral Charactrrs, or charadters ufed to 
exprefs numbers, are either letters or figures. 

The Arabic charadter, called alfo the common one, 
becaufe it is ufed almoft throughout Europe in all forts 
of calculations, confifls of thefe ten digits 1, 2, 3, 4, 
5> 9’ 

The Roman numeral charadter confifts of feven ma« 
jufcule letters of the Roman alphabet, viz. I, V, X, 
L, C, D, M. The I denotes one, V five, X ten, 
L fifty, C a hundred, D five hundred, and M a thou- 
fand. The I repeated twice makes two, II; thrice, 
three, III; four is expreffed thus IV, as I before V 
or X takes an unit from the number exprefied by thefe 

. letters. To exorefs fix, an I is added to a V, VI; 
for feven, two, VII; and for eight, three, VIII. nine 
is epreffed by an I before X, thus IX. The fame 
remark may be made, of the. X before L or C, except 
that the diminution is by tens; thus, XL denotes 
forty, XC ninety, and LX fixty. The C before D 
or M diminifhes each by a hundred. The numbei 
five hundred is fometimes expreffed by an I before a 
C inverted, thus, jq ; and inflead of M, which figni- 
fies a thoufand, an I is fometimes ufed between two 
C’s, the one direft, and the other inverted, thus ClCb 
The addition of C and 0 before or after raifes CIO by 
tens, thus, CCTOO exprelTes ten thoufand, CCCIOOO, 
a hundred thoufand. The Romans alfo expreffed any 
number of thoufands by a line drawn over any numeral 
lefs than a thoufand; thus v denotes five thoufand, 
LX, fixty thoufand: fo likewife M is one million, MM 
is two millicxns, &c. 

The Greeks had three ways, of expreffing numbers : 
1. Every letter, according to its place in the alphabet, 
denoted a number, from u, one, to w, twenty-four. 
2. The alphabet was divided into eight, units, a one, 
£ two, three, &.c.; into y eight tens, * ten, » twenty 
A thirty, fife.,; and eight hundreds, g one hundred, 
a two hundred, t three hundred, £sV. 3. I ftood for 
one, II five, A ten, H a hundred, X a thoufand, M ten 
thoufand; and when the. letter II inclofedany of thefe, 
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it fhowed the inclofed letter to be_five times Chara&eri. 
its value : as ~ fifty, IFl five hundred, Ixi five thou- v—J 
fand, FmI fifty thoufand. 

The French Character ufed in the chamber of ac- 
counts, and by perfons concerned in the management 
of the revenue, is, properly fpeaking,. nothing elfe than 
the Roman numerals, in letters that are not majufcule : 
thus, inttead of expreffing fifty-fix by LVI, they de- 
note it by fmaller charadters Ivj. 

III. Characters of Abbreviations, &c. in feveral 
of the arts, are fymbols contrived for the more concife 
and immediate conveyance of the knowledge 01 things. 
For the 

Characters ufed in Algebra. See Algebra, Intro- 
dudtion. 

Characters ufed in AJlronomy, viz. 
Of the Planets. See Plate LX 11. fig. 19. 
Of the Signs. Plate LXXVI. fig. 158. & LXXXV. 

fig. 204. 
Of the afpedbs. 

cf or S Con junction 
SS Semifextiie 
* Sextile 
QjTuintile 
□ Quart ile 
Td Tredecile 

A Trine 
Bq Biquintile- 
Vc Quincunx 
0

G Oppofition 
Cl Dragon’s head 
73 Dragon’s tail 

Of time. 
A. M. ante meridiem, before the fun comes upon the 

meridian. 
O. or N. noonv 
P. M. pofl meridiem, when the fun is pafl the meri- 

dian. 
Characters in Commerce. 

D° ditto, the fame R° recto 
N° numero, or number V° vero 
Y° folio, or page 
C or T) hundred 

weight, or 112. 
pounds 

qrs quarters 
S or j {hillings 
d pence or deniers 
lb pound weight. 
Characters in Che mi fry. See PI. cxxxii. & cxxxih. 

Characters in Geometry and Trigonometry. 
II the charadler of pa- f equiangular, or fir 

| folio 

£ or /. pounds fterllng 
pr per, or by, as pr 

by the year, pr cent. 
Rx rixdoilar 
D1 ducat 
P. S. poltfcript; &c. 

rallelifm: 
A triangle 
□ fquare 
Q □ redtangle 
0 circle 

milar 
JL equilateral 

an angle 
A right angle 

^ _L perpendicular 
o denotes a degree ; thus 45° implies«45 degrees,. 
' Denotes a minute ; thus 50', is 50 minutes. ^ , 

" ', Denote feconds, thirds, and fourths; and the fame 
characters are ufed where the progreffions are by tens, 
as it is here by fixties. 

Characters in,Grammar, Rhetoric, Poetry, life. 
() parenthefis. 
[J crotchet 
- hyphen 
’ apoftrophe 
' emphafis or accent 

breve 
*• dialyfis 

caret and circumflex, 
f % and '* references 

D. D. doctor in divi- 
nity 

V. D. M. minifier of 
the word of God. 

LL. D. doftor of laws 
J. V. D. dodtor of ci- 

vil and canon law, 
“ quotation 
M. D, doctor in phyfic 
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Charter*. fe&Ion or divifion A. M. mafterofarts 

'' «(T paragraph A. B. bachelor of arts 
F. R. S. fellow of the royal fociety. 
For the other characters ufed in grammar, fee Com- 

ma, Colon, Semicolon, f5V. 
Characters among the ancient Lawyers, and in ancient 

Infcriptions 
§ paragraphs 

Jr digefts 
Soto, fenatus con- 

fulto 
E. extra 
S. P. R. fena- 

tus populufque 
Romanus 

P, P. pater patriae 
C-code 
C. C. confides 
T. tit ulus 
P. P. D. D. propria 

pecunia dedicavit 
D. D. M. dono dedit 

monumentum. 
Characters in Medicine and Pharmacy. 

R recipe 
ay~tis, or ana, of each 

alike 
lb a pound, or a pint 
^ an ounce 
3 a drachm 
9 a fcruple 
gr. grains 
b or y} half of any 

thing 
cong. congius, a gallon, 
coch. cochleare, a 

fpoonful 
Characters upon Pomb-Jlcnes 

S. V. Side viator, i. e. Stop traveller. 

M. manipulus, a hand- 
ful 

P. a pugil 
P. JPL. equal quanti- 

ties 
S. A. according to 

art 
q. s. a fufficient quan- 

tity 
q. pi. as much as you 

pleafe 
P. P. pulvis patrum, the 

Jefuit’s bark. 

M. S. Memoriae facrum, e. Sacred to the me- 
mory. 

D. M. Diis manibus. 
J. H. S. Jefus. 
X. P. a charaCter found in the catacombs, about 

the meaning of which authors are not agreed. 
Characters vfed in Mufic, and of Mufical Notes with 

their proportions, areas follow. 
& character of a large 

<" a long 
a breve 

O a femibrevc 

j* crotchet 
quaver 
femiquaver 
demifemiquaver T "S' 

a mimm 
% charaCter of a (harp note : this character at the 

beginning of a line or fpace, denotes that all the notes 
in that line are to be taken a femitone higher than in 
the natural feries ; and the fame affeCts all the oCtaves 
above and below, though not marked : but when pre- 
fixed to any particular note, it (hows that note alone 
to be taken a femitone higher than it would be with- 
out fuch charader, 

[j or b, character of a flat note : this is the contra- 
ry to the other above ; that is, a femitone lower. 

\\ charaCter of a natural note : when in a line or 
feries of artificial notes, marked at the beginning b or 

the natural note happens to be required, it is de- 
noted by this charaCter. 

charaCter of the treble cliff, 
character of the mean cliff. 

Q: bafs cliff. 
or characters of common duple time, fignify- 

ing the meafure of two crotchets to be equal to two 
notes, of which four make a femibreve. 

C <t characters that diitinguiih the movements 
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of common time, the firft implying flow, the fecond Cta-aftcr, 
quick, and the third very quick. y ^ 

Fi t> F’ T> tV> characters of Ample triple time, the 
meafure of which is equal to three femibreves, or to 
three minims. 

■£, or Y^-, characters of a mixed triple time, where 
the meafure is equal to fix crotchets, or fix quavers. 

f, or -f, or f-%, or £, or f-, characters of compound 
triple time. 

r1r» tt> -rr> or "rr> or iV> characters of that fpecies 
of triple time called the meafure of twelve times. 

Character, in human life, that udiich is peculiar 
in the manners of any peridn, and diftinguifhes him 
from all others. 

. Good Character is particularly applied to that con- 
duct which is regulated by virtue and religion; in an in- 
ferior but very common fenfe, it is underftood of 
mere honefty of dealing between man and man. The 
importance of a good charaCter in the commerce of 
life feems to be univerfally acknowledged.—To thofe 
who are to make their own way either to wealtli or 
honours, a good charaCter is ufually no lefs neceflary 
than addrefs and abilities. To tranferibe life obfervation 
of an elegant moralift : Though human nature is de- 
generate, and corrupts itfelf (till more by its own in- 
ventions ; yet it ufually retains to the lad an efteem 
for excellence. But even if we are arrived at fuch an 
extreme degree of depravity as to have loft our native 
reverence for virtue ; yet a regard to our own intereft 
and fafety, which we feldom lofe, will lead us to ap- 
ply for aid, in all important tranfaCtions, to men 
whofe integrity is unimpeached. When we choofe an 
afliftant, a partner, a fervant, our firft enquiry is com 
cerning his charaCter. When we have occafion for a 
counfellor or attorney, a phyfician or apothecary, 
whatever we may be ourfelves, we always choofe to 
truft our property and perfons to men of the belt cha- 
racter. When we fix on the tradefmen who are to 
fupply us with neceffimes, we are not determined, by 
the (ign of the lamb, or the wolf, or the fox ; nor by 
a (hop fitted up ip the mod elegant tafte, but by the 
faired reputation. Look into a daily newfpaper, and 
you will fee, from the higheft to the lowed rank, how 
important the characters of the employed appear to 
the employers. After the advertifement has enume- 
rated the qualities required in the perfon wanted, 
there conftantly follows, that none need apply who 
cannot bring an undeniable charaCter. Offer your- 
felf as a candidate for a feat in parliament, be promo- 
ted to honour and emolument, or in any refpect at- 
tract the attention of mankind upon yourfelf, and, if 
you are vulnerable in your charaCter, you will he deep- 
ly wounded. This is a general teftimony in favour of 
honefty, which no writings and no practices can pof- 
fibly refute. 

Young men, therefore, whofe characters are yet 
unfixed, and who, confequently, may render them juft 
luch as they wifli, ought to pay great attention to the 
firft fteps which they take on entrance into life. They 
are ufually carelefsand inattentive to thisobject. They 
purfue their own plans with ardour, and negleCt the 
opinions which others entertain of them. By fome 
thoughtlefs action or expreflion, they differ a mark to 
be impreffed upon them, which fcarcely any fubfequent 
merit can entirely erafe. Every man will find fome per- 

U u 2 forts, 
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' Chafer. Tons, who, though they are not profeffed enemies, yet < 
 v view him with an envious or a jealous eye, and who 

will gladly revive any tale to which truth has given the 
llighteft foundation. 

"in this turbulent and confufed fcene, where our 
words and actions are often mifunderftood, and of- 
tener mifreprefented, it is indeed difficult even for in- 
nocence and integrity to avoid reproach, abufe, con. 
tempt, and hatred. Thefe not only hurt our mtereft 
and impede our advancement in life, but forely at- 
flidt the feelings of a tender and delicate mind. . It is 
then the part of wifdom firih to do every thing in our 
power to preferve an irreproachable chaiactor, and 
then to let our happinefs depend chiefly on the appro- 
bation of our own confciences, and on the advance- 
ment of our intereft in a world where liars fhall not be 
believed, and where flanderers ffiall receive countenance 
from none but him who, in Greek, is called, by way ot 
eminence, Diabolus, or the calumniator. 

Character, in poetry, particularly the epopee and 
drama, is the refult of the manners or peculiarities by 
which each perfon is diftinguifhed from others. 

The poetical charafter, fays Mr Boffii, is not pro- 
perly any particular virtue or quality, but a compoii- 
tion of feveral which are mixed together, in a diffe- 
rent degree, according to the neceffity of the fable and 
the unity of the action: there muft be one, however, 
to reign over all the reft j and this muft be found, in 
fome degree, in. every part- The firft quality in A- 
ehilles, is wrath ; in Ulyffes, diffimulation ; and in 
./Eneas, mildnefs: but as thefe charaders cannot be 
alone, thev muft be accompanied with others to em- 
belliih them, as far as they are capable, either by 
hiding their defecls, as in the anger of Achilles, which 
is palliated by extraordinary valour; or by making 
them centre in fome fohd virtue, as in Ely lies, whole 
diffimulation makes a part of his prudence; and in 
./Eneas, whofe mildnefs is employed in a fubmiffion to 
the will of the gods. In the making up of which 
union, it is to be obferved, the poets have joined to- 
gether fuch qualities as are by nature the raoft com- 
patible ; valour with anger, piety with mildnefs, and 
prudence with diffimulation. The fable required pru- 
dence in Ulyffes, and piety in jEneas; in this, there- 
fore, the poets were not left to their choice : but Ho- 
mer might have made Achilles a coward without a- 
bating any thing from the juftnefs oi his fable: io that 
it was the neceffitv of adorning his character that 
obliged him to make him valiant: tire character, then, 
of a hero in the epic poem, is compounded ot three 
forts of qualities; the firft effential to the fable ; the 
fecond, embeilifhments of the firft; and valour, which 
fuftains the other twro, makes the third. 

Unity of charafter is as neceffary as the unity of 
the fable. For this purpofe a perfon fhould be the 
fame from the beginning to the end not that he is 
always to betray the fame fentiments, or one paffion ; 
but that he ihould never fpeak nor aft inconfillently 
with his fundamental charafter. For inftance, the 
weak may fometimes fally into a warmth, and the 
breaft of the paffionate be calm, a change which often 
introduces in the drama a very affefting variety; but 
if the natural difpofition of the former was to be re- 
prefented as boifterous, and that of the latter mild and 
foft, they would both aft but of charafter, and coa- 
tradift their perfons. 
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True charafters are fuch as we truly and really fee Charafter 

in men, or may exift without any contradiftion to Q}iaracjCi 
nature: no man queftions but there have been men 
as generous and as good as ./Eneas, as paffionace and 
as violent as Achilles, as prudent and wife as Ulyffes, 
as impious and atheiftical as Mezentius, and as amo- 
rous and paffionate as Dido; all thefe characters, 
therefore, are true,, and nothing but juft imitations 
of nature. On the contrary, a charafter is falfe when 
an author fo feigns it, that one can fee nothing like 
it in the order of nature wdierein he defigns it ffiall. 
ftand: thefe charafters ffiould be wholly excluded, 
from a poem, becaufe tranfgreffing the bounds of pro- 
bability and reafon, they meet with no belief from the 
readers; they are fictions of the poet’s brain, not inai* 
tations of nature; and yet all poeti'y confiils in an imi- 
tation of nature.- 

Character is alfo ufed for certain vifible qualities, 
which claim refpeft or reverence to thofe veiled there- 
with.—The majefty of kings gives them a charafter 
which procures refpeft from the people. A biihop 
fhould fuftain his charafter by learning and folid piety,, 
rather than by worldly luftre, &c. The law of na- 
tions fecures the charafter of an ambaffador from all 
infults. 

Character, among naturalifts, is fynonymous with 
the definition of the genera of animals, plants, &c. 

CHARACTERISTIC, in the general, is that 
which charafterifes a thing or perfon, i. e. conftitutes 
its charafter, whereby it is diftinguiffied. See Cha- 
racter. 

Characteristic, is peculiarly ufed in grammar, 
for the principal letter of a word : which is preferved 
in moft of its tenfes and moods, its derivatives anA 
compounds. 

Charactfristic of a Logariilmy is its index or ex- 
ponent. See Logarithm. 

Characteristic Triangle of a Curve, in. the high- 
er geometry, is a reftihnear right-angled triangle, whofe 
hypothenufe makes a part of the curve, not fenfibly 
different from a right line. It is fo called, becaufe 
curve lines are ufed to be diftinguifhed hereby. See 
Curve. 

CHARADE, the name of a new fpecies of compo- 
fition or literary amufement. It owes its name to the 
idler who invented it. Its fubjeft muft be a wrordsof 
two fyllables, each forming a diftinft word; and thefe 
two fyllables are to be concealed in an enigmatical 
defeription, firft feparately, and then together. The 
exercife of charades, if not greatly inftruftive, is at 
leaft innocent and amufmg. At all events, as it has 
made its way into every fafhionable circle, and has 
employed even Garrick, it will fcarcely be deemed un- 
worthy of attention. The fillinefles indeed of moft that 
have appeared in the papers under this title, are not 
only deftitute of all pleafantry in the ftating, but are- 
formed in general of words utterly unfit for the pur- 
pofe. They have therefore been treated wffth the con-- 
tempt they deferred.. In trifles of this nature, inac 
curacy is without excufe. The following examples* 
therefore are at leaft free from this blemiih. 

I. / 
My frjl, however here abufed, 
Defigns the fex alone ; 
In Cambria, fuch is cuftom’s pow’r, 
’Tis Jenkin, John, qjr Joan,. 
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Charade, My fecond aft is loudly call’d, 

Charadnus. When men prepare to fill it r 
Its name delights the female ear j 
Its Force, may none refill it ! 
It binds the weak, it binds the ftrong, 
The wealthy and the poor ; 
Still ’tis to joy a pafiport deem’d. 
For fullied fame a cure. 
It may infure an age of blifs, 
Yet mif’ries oft attend it ; 
To fingers, ears, and nofes too, 
Its various lords commend it. 
My whole may chance to make one drink. 
Though vended in a filh-lhop ; 
’Tis now the monarch of the leas. 
And has been an archbilhop. Her-rbig 

n. 
My firjly when a Frenchman is learning Englifh 

ferves him to fwear by. My fecond, is either hay or 
corn. My whole, is the delight of the prefent age, 
and will be the admiration of pofterity. Gar-rick. 

III. 
Uyfirjl, Is plowed for various reafons, and grain 

is frequently buried in it to little purpofe. Vly fe- 
cond, is neither riches nor honours ; yet the former 
would generally be given for it, and the latter is often 
taftelefs without it. My whole applies equally to fpring, 
fummer, autumn, and winter ; and both fifh and flelh, 
praife and cenfure, mirth and melancholy, are the 
better for being in it. Sea-fon. 

\Y. 
Myyfr/?, with the moll rooted antipathy to a French- 

man, prides himfelf, whenever they meet, upon itick- 
ing clofe to his jacket. My fecond has many virtues, 
nor is it its leafl that it gives name to my firll. My 
whole, may I never catch ! Tar-tar. 

V. 
My jirjl is one of England’s prime boalls ; it re- 

joices the ear of a hovfe, and anguilhes the toe of a 
man. My fecond, when brick, is good ; v/hen Hone, 
better; w'hen wooden, bell ot all. My whole is famous 
alike for rottenneCs and tin. Corn-wall. 

VI. 
My jirjl is called bad or good. 
May pleafure or offend ye ; 
My fecond, in a thirfty mood, 
May very much befriend ye. 
My whole, tho’ ftyled a “ cruel word,”" 
Mav yet appear a kind one ; 
Jt often may with joy be heard, 
With tears may often blind one. Fare-well. 

VII. 
Uyfrft is equally friendly to the thief and the lover, 

the toper and the Undent. My fecond is light’s oppo- 
fite . yet they are frequently fecn hand in hand ; and 
their union, if judicious, gives much pleafure. My 
whole, is tempting to the touch, grateful to the fight, 
fetal to the tafte. Night jhade. 

CHARADRIUS, in ornithology, a genus belong- 
ing to the order of gralke. The beak is cylindrical and 
blunt; t*e noftrils are linear; and the feet have three 
toes. 

i. The Hiaticula, or Sea-lark of Ray, has a black 
breaft; a white ftreak along the front; the top of the 
head is brown; and the legs and beak are reddifh. It 
is found on the Ihores of Europe and America. They 
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frequent our fhorea in the fummer, but are not nume- Chsradnm. 
rous. They lay four eggs, of a dull whitifh colour, 
fparingly fprinkled with black: at the approach of win- 
ter they difappear. 

2. The Alexandrians, or Alexandrian Dotterel, is 
of a brownifh colour, with the forehead, collar, and 
belly wThite; the prime tail-feathers on both fides are 
white ; and the legs are black. It is about the fize of 
a lark, and lives upon infefts. 

3. The Vociferus, or Noify Plover of Catelhy, has 
blackftreaks on the breaft, neck, forehead, and cheeks; 
and the feet are yellow. It is a native of North Ame- 
rica. 

4. The ALgyptius has a black ftreak on the breaft, 
white eye-brows, the prime tail-feathers ftreaked with 
black at the points, and bluifti legs. It is found in the 
plains of Egypt, and feeds on infefts, 

5. Tim Morinellus has an iron-coloured breaft, a 
fmall white ftreak ou the breaft and eye-brows, and 
black legs. It is the Dotterel of Ray, and a native 
of Europe. They are found in Cambridgelhire, Lin- 
colnihire, and Derbyfture : on Lincoln-heath, and on 
the moors of Derbylhire, they are migratory; appear- 
ing there in fmall flocks of eight or ten only in the lat- 
ter end of April, and ftay there all May and part of 
June, during which time they are very fat, and much 
efteemed for their delicate flavour. In the months of 
April and September, they are taken on the Wiltfliire 
and Berkfliire downs : they are alfo found in the be- 
ginning of the former month on the fea-fide at Meales 
in Lancalhire, and continue there about three weeks, 
attending the barley fallow-s: from thence they re- 
move northward to a place called Leyton Haws, and 
ftay there about a fortnight ; but where they breed, 
or where they refide during the winter, we have not 
been able to difeover. They are reckoned very fool- 
ifh birds, fo that a dull fellow is proverbially ftyled a 
dotterel. They were alfo believed to mimic the a ft ion 
of the fowler, ftretching out a wing when he ftretches 
out an arm, &c. continuing their imitation, regardlefs^ 
of the net that is fpreading for them. 

6. The Apricarius has a black belly ; the body is 
brown, and variegated with white and yellow fpots ; 
and the legs are alh-coloured. It is the fpotted Plover 
of Edwards, and a native of Canada. 

7. The Piuvialis is black above, with green fpots, 
white underneath, and the feet are alh-coloured. It 
is the green plover of Ray, and is a native of Europe. 
They lay four eggs, lharply pointed at the lefier end, 
of a dirty white colour, and irregularly marked, efpe- 
cially at the thicker end, with blotches and fpots. It 
breeds on feveral of our unfrequented mountains; 
and is very common on thofe of the ille of Rum, and 
others of the loftier Hebrides. They make a ftirill 
whiftling noife ; and may be enticed within a Ihot by 
a Ikilful’ imitator of the note. 

8. The Torquatus has a blade breaft, and a white 
front ; the top of the head and the collar is black ; 
and the beak and feet are bluilh. It is a native of St 
Domingo. 

9. The Calidris has black feet, and a black bill; the 
rump is greyilh ; and the body is pure white below. 
It frequents the Ihores of Europe. 

10. The (Edicnemus or Stone-curlew of Ray, is of 
a grey colour, with two of the prime wing-feathers 
black, but white in the middle: it has a lharp bill,. 
3, 
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Characnus an(3 afh-coloured feet; and is about the fize of a crow. 

In Hampdiire, Norfolk, and on Lincoln-heath, it is 
culled the Hone-curlew, from a fimilarity of colours to 
the curlew. It breeds in forae places iii rabbit-our- 
rows; alfo among Hones on the bare ground, laying 
two eggs of a copper-colour fpottedwith a darker red. 
The young run Toon after they are hatched. Thefe 
birds feed in the night on worms and caterpillars: they 
will alfo eat toads, and will catch mice. T hey inha- 
bit fallow lands and downs; affeA dry places, never 
being feen near any waters. When they fly, they ex- 
tend their legs Hraight out behind : are very fliy birds; 
run far before they take to wing; and often fquat: 
are generally feen lingle; and are eHeemed very de- 
licate food. — HaflelquiH informs us, that this bird is 
alfo met with in Lower Egypt, in the Acacia groves, 
near the villages Abuiir and Sackhara, near the fepul- 
chres of the ancient Egyptians, and in the defarts. 
The Arabians call it Kervan. It has a flirill voice, 
fomewhat refembling that of the black woodpecker, 
which it raifes and lowers fucceffively, uttering a- 
greeable notes. The Turks and Egyptians^ value it 
much, if they can get it alive ; and keep it in a cage 
for the fake of its fmging. Its flefli is hard, and of a 
very good taHe, inclined to aromatic. It is a very vo- 
racious bird, catching and devouring rats and mice, 
which abound in Egypt. It Teldom drinks; and 
when taken young, and kept in a cage in Egypt, they 
give it no water for feveral months, but feed it with 
frefli meat macerated in water, which it devours very' 
greedily. It is found in defarts, and is therefore ac- 
cuHomed to be without water. 

11. The Himantopus is white below, with a black 
back, and a long black bill; the feet are red, and 
very long. It is the autumnal dotterel of the Englifli 
authors, and frequents the fea-fhores of Europe. It 
is alfo found in the lakes of Egypt in the month of 
Ottober. 

12. The Spinofus, armed Dotterel, or Lapwing, has 
black breaH, legs, and wings; it has a creH on the 
hinder part of the head. It is of the fize of a pigeon; 
the French call it dotninicanus, from the refemblance it 
has to the drefs of a Dominican monk. It is a native 
of Egypt. 

13. The New-Zealand plover, has the forepart of 
the head, taking in the eye, chin, and throat, black, 
palling backwards in a collar at the hind head ; all the 
back part of the head, behind the eye, greeniHi afh- 
colour ; thefe two colours divided by white : the plu- 
mage on the upper parts of the body is the fame co- 
lour as the back of the head: the quills and tail are 
dulky : the laH order of coverts is white for fome part 
of their length, forming a bar on the wing : the un- 
der parts of the body are white ; and the legs red. It 
inhabits Queen Charlotte’s found ; where it is known 
by the name of Doodooroa-atioo. See Plate CXXII. 
There are 12 or 13 more fpecies. 

CHARAG, the tribute which ChriHians and Jews 
pay to the grand fignior. 

It conHHs of ten, twelve, or fifteen francs 
according to the efiate of the party. Men begin to 
pay it at nine or at fixteen years old ; women are 
difpenfed with, as alfo priefis, rabbins, and religious. 

CHARAIMS, a left of the Jews in Egypt. They 
live by themfelves, and have a feparate fynagogue ; 
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and as the other Jews are remarkable for their eye?, Chnramia. 
fo are thofe for their large nofes, which run through ch J . 
all the families of this left. Thefe are the ancient t 

n''^ Q 
Eflenes. They Hrictly obferve the five books of Mo- 
fes, according to the letter; and receive no written 
traditions. It is faid that the other Jews would join 
the Char aims; but thofe not having obferved the ex- 
ad rules of the law with regard to divorces, thefe 
think they live in adultery. 

CHARANTIA, in botany. See Momordica. 
CHARBON, in the manege, that little black ipot 

or mark which remains after a large fpot in the cavity' 
of the corner teeth of a horie: about the feventh or 
eighth year, when the cavity fills up, the tooth being 
fmooth and equal, it is faid to be raied. 

CHARCAS, the fouthern divifion of Peru in 
South America, remarkable f«r the filver mines of 
Potofi. 

CHARCOAL, a fort of artificial coal, or fuel, con- 
fining of wood half burnt; chiefly ufed where a clear 
Hrong fire, without fmoke, is required ; the humidity 
of the wood being here mofily diffipated, and exhaled 
in the fire wherein it is prepared. 

The microfcope difeovers a iurprifing number of 
pores in charcoal: they are difpofed in order, and 
traverfe it lengthwife ; fo that there is no piece of 
charcoal, how long foever, but may be eafily blown 
through. If a piece be broken pretty fnort, it may be 
feen through with a microfcope. In a range the 18th 
part of an inch long. Dr Hook reckoned 1-50 pores; 
whence he concludes, that in a charcoal of an inch dia- 
meter, there are not lefs than 5,724,000 pores. It is 
to this prodigious number of pores, that the blacknels 
of charcoal is owing : for the rays of light Hriking on 
the charcoal, are received and abforbed in its pores, in- 
Head of being reflecled ; whence the body mult of ne- 
ceffity' appear black, hlacknefs in a body being no 
more than a want of reflection. Charcoal was ancient- 
ly ufed to difiinguifli the bounds of eilates and inheri- 
tances ; as being incorruptible, when let very deep 
within ground. In effeef, it preferves itfelf fo long, 
that there are many pieces found entire in the ancient 
tombs of the northern nations. M. Dodart fays, 
there is charcoal made of corn, probably' as old as 
the days of Caefar: he adds, that it has kept fo well, 
that the wheat may be Hill difiinguilhed from the 
rye ; which he looks on as proof of its incorruptibi- 
lity- 

The operation of charring wood, is performed in 
the following manner: The wood intended for this 
purpofe is cut into proper lengths, and piled up in 
heaps near the place where the charcoal is intended to 
be made : when a fufficient quantity of wood is thus 
prepared, they begin confirudting their Hacks, for 
which there are three methods. The firit is this: They 
level a proper fpot of ground, of about twelve or 
fifteen feet in diameter, near the piles of wood ; in 
the centre of this area a large billet of wood, fplit 
acrofs at one end and pointed at the other, is fixed 
with its pointed extremity in the earth, and two pieces 
of wood inferted through the clefts of the , her end, 
forming four right-angles; againfi thefe crois pieces 
four other billets of wood are placed, one end on the 
ground, and the other leaning againfi the angles. 
This being finilhed, a number of large and firaight 

billets 
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Charcoal, billets are laid on the ground to form a floor, each bc- 
— v— ' ;ng as it were the radius of the circular area : oa this 

floor a proper quantity of brufh or fmall wood is 
ftrewed, in order to fill up the interilices, when the 
floor will be complete ; and in order to keep the billets 
in the fame order and pofition in which they were firft 
arranged, pegs or Humps are driven into the ground in 
the circumference of the circle, about a foot dillant 
from one another: upon this floor a Hage is bunt with 
billets fet upon one end, but fomething inclining to- 
wards the central billet; and on the tops of thefe 
another floor is laid in a horizontal direction, but of 
fhorter billets, as the whole is, when finifhed, to form 
a cone. 

The fecond method of building the flacks for ma- 
king charcoal is performed in this manner : A long 
pole is ere&ed in the centre of the area above deferi- 
bed, and feveral fmall billets ranged round the pole on 
their ends : the interftices between thefe billets and the 
pole is filled with dry brufh-wood, then a floor is laid, 
on that a llage in a reclining pofition, and on that a fe- 
cond floor, (Sc. in the fame manner as deferibed above ; 
but in the lower floor there is a billet larger and longer 
than the reft, extending from the central pole to fome 
diftance beyond the circumference of the circle. 

The third method is this : A chimney, or aperture 
of a fquare form, is built with billets in the centre, 
from the bottom to the top ; and round thefe, floors 
and inclined ftages are erected, in the fame manner as 
in the flacks above deferibed, except that the bafe of 
this, inftead of being circular like the others, is fquare ; 
and the whole flack, when completed, forms a pyra- 
mid. 

The flack of either form being thus finiftred, is coat- 
ed over with turf, and the furface plaftered with a 
mixture of earth and charcoal-duft well tempered to- 
get her. 

The next operation is the fetting the flack on fire. 
In order to this, if it be formed according to the firft 
conflnnftion, the central billet in the upper ftage is 
drawn out, and fome pieces of very dry and combuf- 
tible wood are placed in the void fpace, called, by 
workmen, the chimney, and fire fet to thefe pieces. 
If the flack be built according to the fecond cor.ftruc- 
tion, the central pole is drawn out, together with the 
large horizontal billet above deferibed ; and the void 
fpace occupied by the latter being filled with pieces of 
very dry combuftible wood, the fire is applied to it at 
the bafe of the ftack. With regard to the third con- 
ftruction, the fquare aperture or chimney is filled with 
fmall pieces of very dry wood, and the fire applied to 
it at the top or apex of the pyramidal ftack. When 
the ftack is fet on fire, either at the top or bottom, 
the greateft attention is necefiary in the workman ; 
for in the proper management of the fire the chief 
difficulty attending the art of making good charcoal 
confifts. In order to this, care is taken, as foon as the 
flame begins to iffue fome height above the chimney, 
that the aperture be covered with a piece of turf, but 
not fo clofe as to hinder the fmoke from paffing out: 
and whenever the fmoke appears to iffue very thick 
from any part of the pile, the aperture iruft be cover- 
ed with a mixture of earth and charcoal duft. At 
the fame time, as it is neceffary that every part of the 
flack fhould be equally burnt, it will be requifite for 
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the workman to open vents in one part and ffiut them Charcoal, 
in another. In this manner the fire muft be kept up 
till the charcoal be fufficiently burnt, which will hap- 
pen in about two days and a half, if the wood be dry ; 
but if green, the operation will not be finifhed in lefs 
than three days. When the charcoal is thought to be 
fumciently burnt, which is cafily known from the ap- 
pearance of the fmoke, and the flames no longer if- 
fuing with impetuofity through the vents; all the aper- 
tures are to be clofed up very carefully with a mixture 
of earth and charcoal-duft, which, by excluding all 
accefs of the external air, prevents the coals from be- 
ing any further confumed, and the fire goes out of it- 
felf. In this condit'on it is fuffered to remain, till the 
w’hole is fufficiently cooled ; when the cover is remo- 
ved, and the charcoal is taken away. If the whole 
procefs is Ikiltully managed, the coals will exa&ly re- 
tain the figure of the pieces of wood : fome are faid 
to have been fo dexterous as to char an arrow without 
altering even the figure of the feather. 

There are confiderable differences in the coals of 
different vegetables, in regard to their habitude to firei 
the very light coals of linen, cotton, fome fungi, Iffc. 
readily catch fire from a fpark, and foon burn out ; 
the more denfe ones of woods and roots are fet on fire 
more difficultly, and burn more flowly : the coals of 
the black berry-bearing alder, of the hazel, the willow, 
and the lime-tree, are faid to anfwer beft for the ma- 
king of gunpowder and other pyrotechnical compofi. 
tions, perhaps from their being eafily inflammable : for 
the rediuftion of metallic calces thofe of the heavier 
woods, as the oak and the beech, are preferable, thefe 
feeming to contain a larger proportion of the phlogiftic 
principle, and that, perhaps, in a more fixed ftate .* 
confidered as common fuel, thofe of the heavy woods 
give the greateft heat, and require the moft plentiful 
fupply of air to keep them burning ; thofe of the light 
woods preferve a glowing heat, without much draught 
of air, till the coals themfelves are confumed ; the bark 
commonly crackles and flies about in burning, which 
the coal of the wood itfelf very feldom does. 

Mathematical-inftrument makers, engravers, &c,. 
find charcoal of great ufe to polifh their brafs and cop- 
per-plates after they have been rubbed clean with 
powdered pumice-ftone. Plates of horn are polifhable 
in the fame way, and a glofs may be afterwards given 
with tripoli. 

The coals of different fubftances are alfo ufed as 
pigments; hence the bone-black, ivory-black, i!fc. of 
the (hops. Moft of the paints of this kind, befides. 
their incorruptibility, have the advantage of a full co- 
lour, and work freely in all the forms in which pow- 
dery pigments are applied ; provided they have been 
carefully prepared, by thoroughly burning the fubjedf 
in a clofe vefiel, and afterwards grinding the coal into 
a powder of due fihenefs. Pieces of charcoal are ufed 
alfo in their entire ftate for tracing the outlines of 
drawings, &c.; in which intention they have an excel- 
lence, that their mark is eafily wiped out. For thefe 
purpofes, either the finer pieces of common charcoal 
are picked out and cut to a proper fliape ; or the pen- 
cils are formed of wood, and afterwards burnt into 
charcoal in a proper veffel well covered. The artifts 
commonly make choice of the fmaller branches of the- 
tree freed from the bark and pith; and the willow and 

vine. 
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Charcoal, vine are preferred to all others. This choice is con- 

firmed by the experiments of Dr Lewis, who has round 
Philofoph that the wood of the trunks of trees produces charcoal 
Commerce of ^ harder nature than their fmall twigs or branches; 
4rU* and the hard woods, fuch as box and guaiacum, pro- 

duced coals very fenfibly harder than the fofter woods, 
Willow he prefers to all others. The fhells and {tones 
<of fruits yielded coals fo hard that they would fcarce 
mark on paper at all; while the coals of the kernels or 
fruits were quite foft and mellow. The feveral. coals 
produced by the do&or’s experiments were levigated 
into fine powder, mixed both with gum-water and 
oil, and applied as paints both thin and thick, and di- 
luted with different degrees of white. All of them, 
when laid on thick, appeared of a itiong full black, 
tior could it be judged that one was of a finer colour 
than another; diluted with white, or when fpread thin, 
they had all fomewhat of a bluifh caft. 

Horns and the bones both of fifties and land animals, 
gave coals rather glofiier and deeper-coloured than ve- 
getables ; and which, in general, were very hard, fo as 
difficultly, or not at all, to ftain paper. Here alfo 
the hardnefs of the coal feemed to depend on that of 
the fubjeft from whence it was prepared ; for lilk, 
woollen, leather, blood, and the flefhy parts of animals, 
yielded foft coals. Some of thefe differed from others 
very fenfibly in colour; that of ivorj. is fuperior to all 
the reft, and indifputably the fineft of all the charcoal 
blacks. The animal coals had much lefs of the bluifti 
caft in them than the vegetable, many of them inclining 
rather to a brown. Charred pit-coal, on the other 
hand, feemed to have this bluenefs in a greater de- 
gree' 

Charcoal is not foluble in any of the acids ; but may 
be diflblved in confiderable quantities by a folution of 

' hepar fulphuris, to which it communicates a green co- 
lour. Melted with colourlefs frits or glaffes, it gives 
a pale yellow, dark yellow, reddifh, brownifh, or black- 
ifh colour, according as the inflammable matter is in 
greater or lefs proportion ; the phlogifton, or inflam- 
mable matter of the coal feeming to be the direft 
tinging fubftance. When the phlogiftic matter is thus 
diffufed through glafs, it is no more affe&ed by conti- 
nued ftrong fire than charcoal is when excluded from 
the air. 

The vapour of burning charcoal is found to be highly 
noxious, being no other than fxed air. How this af- 
fefts the animal fyftem is explained under the article 
Blood. 

From feme late experiments it appears, that char- 
coal pofTeffes many extraordinary properties altogether 
unfufpefted by former chemifts. It has particularly a 
great attra&ion for what is called the phlogifton, or ra- 
ther for any kind of oily matter with which other fub- 
ftances may be fullied ; fo that it now promifes to be 
very ufeful in the arts in various ways never thought of 
before. M. Lowits has found that it is ufeful in pre- 
paring cryftals of tartar of a very white colour; and 
that the marine and nitrous acids are decompofed by 
being diftilled upon it: the red juices of vegetable fruits 
are difcoloured, without lofing any of their acidity; 
brown rancid oils are rendered fweet and clear by agi- 
tating them for fome days with charcoal in powder; it 
changes the fmell of putrid vegetables to that of a pure 
volatile alkali, and it produces the fame effeft on frelh 
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meat. On boiling coals in powder with honey, the CHrcod, 
pure faccharine parts of the latter are faid to be fepa- 
rated, and the honey to become a well-tafted fugar j 
the purification of real fugar is alfo faid to be facili- 
tated by the fame method. Thus alio the mother- 
water of the Prufiian alkali and of the tartareous acid 
are made to cryftallize eafily; terra fohata tartan may 
be made white without calcination, by previoufly di- 
ftilling the vinegar from coals. Vinegar concentrated, 
by freezing, and diftilled from a large proportion of 
powdered coal, is extremely ftrong, pure, and fragrant. 
Corn fpirit merely fliaken with coal lofes its badafla- 
vour ; and if honey is added, it becomes a fweet ami 
pleafant liquor. Even when ardent fpirits are impreg- 
nated with any vegetable oils, the flavour is deftroyed 
in this way ; and if the fpirit be diftilled, the refiduum 
is faid not to be brown; fo that if the diftillation is 
carried too far, no inconvenience enfues. With Peru- 
vian bark, a clear deco6!ion was formed, and the refi- 
duum was a fait, in tafte like digeftive fait. Thefe ef* 
fedfts were produced by every kind of coal, whether fof- 
fil or charred vegetable fubftances. 

Charcoal has lately been feparated from the pureft 
fpirit of wine in the procefs for making ether* ; and * See Che- 
by M. Lavoifier is fuppofed to be one of the conili-I«* 
tuent parts or elements of that very volatile liquid. But utX• 
the moft extraordinary modern difeovery concerning 
this fubftance is that of Dr Pri'eftley, who has found 
that feveral of the metals m5y be converted into char- 
coal by paffing the fteam of fpirit of wine over them 
when red-hot ; and this, by way of diftinftion, he cads 
the charcoal of metals. 

This furpriling difeovery was made accidentally) 
while the DoAor was repeating the experiments by 
which M. Lavoifier imagined water might be converted 
into air. Having tranfmitted the fteam of water thro* 
a copper tube, on which it had no effeft, he was will- 
ing to try the effeAs of that of other fluids; and for 
this purpofe made choice of fpirit of wine, having be- 
fore procured inflammable air by fending the fame 
fteam through a red-hot tobacco-pipe. Nofoonerhad 
the vapour of this fluid, however, touched the red-hot 
copper, than he was aftonifhed at the rapid produAion 
of air from it, which refemblcd the blowing of a pair 
of bellows ; and before four ounces of the fpirit were 
expended, the tube was found to be perforated in two 
or three places. In a moment afterwards it was fo far 
deftroyed, that it fell to pieces on attempting to re- 
move it from the fire; the infide being filled with a 
black matter refembling lamp-black. Having now re- 
courfe to earthen tubes, the DoAor found that, by 
melting copper and other metals in them, and tranf- 
mitting the vapour of fpirit of wine in contaA with 
them while in a ftate of ignition, different fubftances 
were formed according to the metals employed. On 
fending three ounce-meafures of fpirit of wine over two 
ounces of copper, the metal loft 28 grains of its weight* 
and 446 grains of charcoal were procured, chiefly in 
the form of powder, though fome of it was in large 
flakes feveral inches long ; having feparated at once 
from the furface of the melted metal. Fhefe pieces 
were almoft quite black, and bore handling without any 
danger of being broken. In another experiment, (fcb 
grains of charcoal were obtained from 19 giains of 
copper; but here the metal had been previoufiy re- 
s duced 
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Charcoal, duced to thin plates, and they were not all 
    Into charcoal, being fomething harder, and therefore 

partially metallic in the middle. 
Silver was found to be affeaed very much as copper 

had been ; but the larger mafles of charcoal procured 
from this metal were much whiter than thofe from 
copper. Only a fmall quantity of charcoal could be 
procured from lead. Three ounce-meafures of fpmt 
of wine and near four ounces of lead, gave only a 
fmall quantity of whitifh powdery fubftance, though 58 
grains of the lead were milling ; but the infide of the 
glafs-tube through which the air was tranfmitted be- 
came very black. The like quantity of fpirit of wine 
fent over 360 grains of melted tin, and produced 26 
grains of black dull,the metal not being diminilhed quite 
four grains. The vapour of two ounce-meafures of 
fpirit of wine, fent over 960 grains of iron-lhavings, 
diminifhed the metal only two grains; but no charcoal 
could be colle&ed, though the air was loaded with 
black particles. The iron had acquired a dark blue 
colour. Gold was not fenfibly changed or diminiihed 
in weight; and it not only remained unalterable by the 
procefs itfelf, but effeftually prote&ed a tenth-part of 
its weight of copper from the aftion of the fteam. 

Spirit of turpentine was found to anfwer for the 
produ&ion of this charcoal, as well as fpirit of wine ; 
120 grains of the former being obtained from five of 
copper by means of the turpentine, notwithlfanding a 
very denfe black fmoke which rifued from the end^of 
the tube during the whole time of the operation. he 
Do&or obferves, indeed, that in all thofe experiments, 
where the heat is very great, the minute divifion and 
volatility of this charcoal is very extraordinary'. See- 
ing it iffue from the end of a tube in a denfe black 
cloud, he endeavoured to collect it in a large glafs re- 
ceiver ; but after having given the glafs a very thin 
black coating, not diltinguilhable in appearance from 
foot, it iffued from the orifice like denfe fmoke, and 
appeared to be altogether incoercible, even when feve- 
ral adopters were connefted with the receiver, and a 
tube, from whence it finally iffued, plunged deep into 
water. 

It is obferved, that charcoal of wood, when frelh 
made, has a ftrong attra&ion for air, and will conti- 
nue to abforb it for a confiderable time ; a property 
which it has in common with fcveral other fubftances. 

' Dr Prieftley made feme experiments to afeertain the 
quantity abforbed. For this purpofe, he left in an 
open dilh, on the fourth of September, fome charcoal 
frefh made from dry oak, and weighing 364 grains. 
Two or three days after it weighed 390 grains ; on 
the 24th of Oclober, 419 ; and on the 26th of A- 
pril following it weighed 421 grains. By dillillation 
in an earthen retort it yielded a quantity of air con- 
fiderably phlogifticated, and then weighed 312 grains, 
but the retort appeared to have been cracked. On 
expofing it again to the open air for a whole year, it 
weighed 371 grains. In another experiment, a quan- 
tity of charcoal which had yielded by a ilrong heat 336 
ounce- meafures of air, and weighed immediately after- 
wards 756 grains, increafed in three days to 817 ; and 
on expelling the air from it was reduced to jil 
grains. In all thefe experiments the air was worfe than 
that of the atmofphere, and a part was fixed air. 

It has been generally fuppofed by chemifts, that 
Vol. IV. Part I. 

Charcoal. [ 345 1 . C H A, k 
converted charcoal was indeflru&ible by any other means than . 

burning in an open fire, though of Tate it is found to- 
tally difiipable and convertible into inflammable air, by 
the heat of a burning lens in vacuo, at leafl with the 
afiiilanee of a fmall quantity of water. By burning in, 
dephlogifticated air, it is found to convert almoit the 
whole of it into fixed air. See Aerology, n° x lo- 
ng, 129, 131. From the experiments there related, 
it is now evident, that charcoal as fuch, and without 
any decompofition, is an ingredient in both thofe ae- 
rial fluids, and is indeed the phlogifton of Stahl fo 
long fought in vain. This difeovery, however, has 
not by any means put an end to the difputes betwixt 
the Pblogiflians and Slntiphlogijhans, though it cer- 
tainly ought to have done fo, and mull affuredly do 
fo in a fhort time. The experiments of Dr Prieit- 
ley are not doubted; and charcoal, the gravitating 
matter of light inflammable air, and phlogijlon, are al- 
lowed to be the fame by the Antiphlogiflians as well as ^ 
by the oppoiite party. “ The prefent controverfy (fays 
Mr Higgins) among!! philofophers depends upon the ,/J^ pf?f. 
following queitions: 1. Whether water be or benotp, 
compofed of depblogifticated and light inflammable 
air ? 2. Whether or no the condenfation of dephlo- 
gifticated air, or its union to different bodies, does not 
depend upon one piinciple, common to all combu- 
ftible bodies ? or, in other words, whether or no all bo- 
dies which burn or calcine, fuch as fulphur, phofpho- 
rus, charcoal, oils, metals, phlogifticated air, &c. con- 
tain the matter of fight inflammable air as one of their 
conftituent principles ? One fhould fuppofe, if thefe 
fubftances were compofed of two principles, namely a 
peculiar bafis, and the matter of light inflammable 
air or phlogifton, that it would be poifible to refolve 
them into thefe principles; more efpecially when we 
confiderthe great attra£lion of the matter of fight in- 
flammable air to fire; but the maintainers of phlogi- 
fton have not as yet been able to do this,” &c. 

The limits of this work will not allow us to enter 
on a full difeuffion of this controverfy, nor can we pre- 
tend to be able to fettle the difputes on the fubjeft. It 
neverthelefs feems fomewhat unnatural to call iron, 
lead, copper, fulphur, phofphorus, &c. fimple and 
unchangeable bodies, or if we pleafe elements ; as thus 
the number of elementary bodies might be increafed 
without number, and water, w'hich has generally been 
reckoned a fimple one, fuppofed to be almoil the only 
compound body in nature. It is alfo certain, that Dr 
Prieftley has made fome very ftriking and apparently 
decifive experiments on the fubjeft cf metals, to which 
no proper reply has ever been made. In order to fee 
the force of thefe experiments, however, we muft ftill 
obferve, that, according to the Phlogiftians, the calces 
of metals are reduced, on the addition of charcoal, 
not only by emitting the dephlogifticated air which ad- 
heres to them when in the form of calces, but by the 
admiffion of a quantity of the charcoal itfelf into their 
fubftance. This the Antiphlrgiftians deny ; and though 
they admit the necefiity of charcoal in the operation, 
yet they affirm that it aits only by attracting the de- 
phlogifticated air contained in the calx, with which it 
forms fixed air; and hence they muft fay, that in all 
metallic reductions a quantity of fixed air is produced, 
equivalent not only to the weight of the charcoal em- 
ployed, but alfo to that of the dephlogifticated air 
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Charcoal, contained in the calx. The decifive experiment there- 

fore would'be, to expel from a metallic calx all the air 
it contained, to weigh it exa&ly in that ftate, and 
then obferve whether it gained any thing in weight by 
being reduced to a metal. This, however, has not 
been done ; and the Antiphlogiftians complain that 
their adverfaries have not been able to produce a pure 
metallic calx free from all kind of aerial vapour. But 
though it is not pretended that any fuch calx has yet 
been produced, if the Pldogiftians can fhow the poffi- 
bility of reducing a calx without the production of fix- 
ed air, it would leem to be equally deftruClive of the 
antiphlogidic doCtrine. This appears to have been done 
by Dr Prieftk•; in the experiments above alluded to; 
and it is even doubtful whether he did not- obtain the 
fo much deilred calx, viz, one perfectly free from air 
altogether. “ T put (fays he) upon a piece of bro- 
ken crucible, which could yield no air, a quantity of 
minium, out of 'which all air had been extracted ; and 
placing it upon a convenient ftand, introduced it into 
a large receiver filled with inflammable air confined by 
water. As foon as the minium was dry, by means of 
the heat thrown upon it, I obferved that it became 
black, and then ran in the form of perfeCt lead, at the 
fame time that the air diminifhed at a-great rate the 
water afeending within the receiver. Before this iirft 
experiment was concluded,. I perceived, that if the 
phlogiflon in inflammable air had any bafe, it mull be 
very incoufiderable ; for the procefs went on till there 
was no more room to operate without endangering the 
receiver; and examining the air that remained, I 
ffeund that it could not be dillinguifhed from that in 
which I began the experiment,,which was air extracted 
from iron by oil of vitriol. 

“ I afterwards carefully expelled, from a quantity 
of minium,, ail the phlogifton, and every thing elfe 
that could have affumed the form of air, by giving it a 
red heat when mixed with fpirit of nitre ; and imme- 
diately uiing it in the manner mentioned above, I 
reduced ioi ounce-meafures of inflammable air to 
two. To judge of its degree of inflammability, I pre- 
fented the flame of a fmall candle to the mouth of a 
vial filled with it, and obferved, that it made 13 fe- 
parate explofions, though weak ones (flopping the 
mouth of the phial with my finger after each explc- 
lion) ; when frefh made inflammable air, in the fame 
circumilances, made only 14 explofions, though 
flronger ones. In this experiment, however, I over- 
looked one obvious coniideration, viz, that water, or 
any thing fiolutle in water, might be the balls of in- 
flammable air. All that could be abfolutely inferred 
from the experiment was, that thipbafis could not be 
any thing that was capable of fubfifling in the form 
of air. It will be feen, that: I afterwards made the 
experiment with air confined by mercury.” 

In this experiment it is to be regretted that the 
DoCtor did not inform us whether the weight of his 
calces was on the whole increafed or diminifhed by 
the operation. As it itands, though fufficient to over- 
throw the doClrine of the Antiphlogiftians, it is not al- 
together fufficient to eftablifli that of their adverfaries. 
Mr Higgins, however, though he does not reply to 
this experiment, gives an account of another from Dr 
Higgins, which he confiders as abfolutely decifive a- 
gainft the Phlogiitians. “ Dr Higgins (fays he) in- 
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troduced fome pieces of well-burned charcoal into a Charcoal, 
deep crucible, and covered them over an inch deep 
with powdered charcoal. Having luted on a cover, he- 
expofed them for two hours to heat fufficient to melt 
filver ; he then placed (the crucible in fuch a manner 
that the powder might remain red hot for fome time 
after the pieces next the bottom had cooled.i I his he 
had done, as the charcoal mull imbibe fomething on 
cooling, both.to fupply it with inflammable air, and 
to prevent.a communication with the external air,, 
which the charcoal would othervvife have imbibed. 

“ One hundred and twenty grains of this charcoal 
quickly powdered,; were well mixed with 768° grains, 
of litharge, which had been previoufly fufed to fepa- 
rate any uncalcined lead it might contain. This mix- 
ture was charged into a coated retort juil large enough 
to contain it ; fo that the common air muit have been 
nearly fecluded. Being then placed in a reverberating 
furnace, and heat duly applied, it yielded by ellima- 
tion, after cooling to* the mean temperature of the at- 
mofphere, 384 grains of fixable air, at the rate of 0.5 7 
grains to a cubic inch, 8.704 of phlogiilicated air, 
and 0.911 grains of dephlogiilicated air, befides 49 
grains of water. On breaking the retort, 3888 grains 
of revived lead were found, befides fome vitrified li- 
tliargc ; but not an atom of charcoal was left, nor was - 
there a particle of inflammable air produced. Now, let 
my reader confider the weight that 3888 grains o£ 
lead acquire by its converfion to litharge, and the quan- 
tity of inflammable air that I 20 grains of charcoal will 
afford (which, according to Dr Priellley, is about 360 
ounce-meafures), and he will find, making allowance 
for the .phlogiilicated air, that thefe nearly correfpond 
with the proportion of heavy inflammable air and 
dephlogillicated air necefiary to the formation of fix- 
able air by the eleifiric-fpark. Hence we may con- 
clude, that not a particle of charcoal entered into the 
conllitution of the revived lead, but mull have been 
wholly converted, into fixable air.” 

To this experiment, however, the Phlogitlians will 
reply, that fo far from being decifive ‘Xi the fubjeft, 
no conclulion whatever can be drawn from it, on ac- 
count of its enormous inaccuracyi The quantity of 
matter put into the retort was 76804-120, or 7800 
grains, and the whole produce was 38884'3844-8-7P4 
4-o.9ii4"49~4330-6i5 grains : a deficiency there- 
fore of no lefs than 3469.385 grains is to be accounted 
for ; and of this we hear not one word; fo that we 
are at liberty to fuppofe that the vitrified litharge had. 
perforated the retort in .fuch a manner as to admit the 
fixed and phlogillicated air-.from without, as-Dr Prieit- 
ley found earthen retorts pervious to air from without; 
and this, though coated, might by a corroiion of the- 
glafs (if it was a glafs one) be reduced to a fimilar 
fit nation. 

We do not mean that this ihould be reckoned a for- 
mal anfwer to Dr Higgins’s experiment ; all we in- 
tend here, is to Hate the arguments fairly on both 
fides, fo that the reader who has not an opportunity of 
making experiments himfelf, may be able to judge on 
which fide the truth lies. Dr PrielllCy informs us, that 
in his experiment, the calx of lead abforbed a quan- 
tity of inflammable air without the extrication of fixed 
air, or any thing elfe that could be perceived. Whe- 
ther or not have we reafon to conclude from thence,. 
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Charcoal, that tLe gravitating, folid, or coatly, part of the in- opinion proceeds fion* 
-—v  flammable air was received into the calx, and became 

part of the revived metal ? In Dr Higgins’s experi- 
ment a quantity of elaftic fluid was produced, and a 
quantity of lead revived ; but we neither know how 
much of the calx went to this lead, how much the li- 
tharge had originally attracted from the air, nor whe- 
ther the elaftic fluids were certainly produced; or indeed 
whether any of them, the fmall quantity of dephlo- 
gifticated air alone excepted, came from the materials 
or not. From fuch a ftate of the cafe then, have we 
reafon to “ conclude, that not a particle of charcoal 
entered into the conftitution of the lead ?” 

We (hall next conftder an experiment made by Mr 
Higgins himfelf, and which he likewife confiders as 

Higgins decifive againft the Phlogiftians. “ I introduced (fays 
Co/np.iratiff he) feme iron nails, free from ruft, into ftrong vola- 
r«u',p 49 tjie vitriolic acid ; when it flood for a few minutes, it 

acquired a milky appearance, and the folution went on 
without ebullition or extrication of air. On Handing 
for a few hours, the folution acquired a darkiih co- 
lour, and a black powder was precipitated. This poun- 
der, when collected and wafhed, put on red hot iron, 
burned partly like fulphur and partly like charcoal 
duft, and the incombuftible refiduum was of a pur- 
plifh colour. The filtered folution was perfectly neu- 
tralifed, and free from the leaft fulphureous pungen- 
cy. Its tafte was ftrongly chalybeate, but not fo dif- 
agreeable as that of the folution of iron in the perfect 
vitriolic acid, or in any of the mineral acids. Nitrous 
acid dropped into the folution inftantly produced a 
cloudinefs, which immediately difappeared without e- 
bullition, though volatile fulphureous acid was extri- 
cated in its utmoft degree of pungency. The vitrio- 
lic, marine, and acetous acids, decompofed this folu- 
tion, but caufed no turbidnefs, nor wras any inflam- 
mable air produced, 

“ In order to know' whether the fulphur was dif- 
engaged from the volatile fulphureous acid or the iron, 
1 poured marine acid on the fame nails, when light in- 
flammable air and hepatic air were copioufly produ- 
ced, and likewife fulphur was depofited in its crude 
ftate. When I ufed vitriolic or the nitrous acid, no 
fulphur was produced. I tried different nails, and 
likewife iron-filings, with the fame refult. Thefe fa&s 
convinced me that the fulphur came from the iron ; 
but that all forts of iron contain fulphur is what I can- 
not pretend to know, as I have not tried ffeel, or va- 
rieties enough of malleable iron. However, I have 
ftrong reafon to fufpeft, that fulphur has more to do 
in the different properties of iron than we are aware of. 
That iron fhould contain fulphur, notwithftanding the 
different precedes it muff neceflarily undergo before it 
acquires malleability, confidering the volatility of lul- 
phur, points out the force of their attra&ion to one 
another ; and the ‘feparation of this again by volatile 
fulphureous acid, ftiows hkewife the greater attraction 
of iron to fulphur and dephlogillicated air jointly. 
That volatile fulphureous acid fliould diffolve iron 
without the extrication of inflammable air or phlogi- 
gifton, is a very ftrong inftance of the fallacy of the 
jphlogiftic doftrine. A fmall quantity of inflammable 
air is produced, but it is fo trifling comparatively 
to what fhould be produced from the quantity of iron 
d-flblved, that it is hardly worth noticing ; and in my 
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acid, which is generally infeparable from the volatile v 

acid. If volatile vitriolic acid were a compound of 
phlogifton, a certain bafts, and dephlogifticated air, a 
greater quantity of inflammable air fhould have been 
difengaged during the folution of iron in this acid than 
wdien the perfeft vitriolic acid is ufed. Tet us even 
fuppofe volatile fulphureous acid to be compofed of 
the bafis of fulphur, phlogifton, and dephlogifticated 
air, which is the opinion of all the Phlogiftians, though 
they differ with refpedl to the modification of thefe 
three principles; and likewife iron to be compofed of 
a certain bafis and phlogifton ; I wTould afk the Phlo- 
giftians, What becomes of the phlogifton of the iron 
during its folution ?” 

But however much Mr Higgins may be convinced, 
from this experiment, of the fallacy of the phlogiftic 
doilrine, his adverfaries, inftead of being filenced, wfiU 
urge his own experiment againft himftlf. He owns, 
that during the folution fomething was feparated of 
a black colour, and which burned like charcoal duft. 
Unlefs therefore Mr Higgins fhall prove the contrary, 
they will fay, that this was the real phlogijion or charcoal 
which'entered into the fubftance of the metal; and that 
it appeared in its native form, becaufe the volatile vi- 
triolic acid had not fpecific or latent heat fufficient to 
convert it into inflammable air. At any rate, it was 
incumbent on Mr Higgins to have accounted for the 
coally part of his refiduum as well as the fulphureous 
one ; yet he has been at conilderable pains to deduce 
the latter from the iron, without fpeaking a word a- 
bout the former. Indeed, whether he deduced this 
from the iron or the vitriolic acid, it will make equally 
againft him ; for his principles do not allow that the 
volatile vitriolic acid contains any charcoal. That the 
latter really does fo, however, appears from an experi- 
ment of Dr Prieftley, in which he reduced a calx of 
lead by means of vitriolic acid air, the fame with the 
vitriolic or volatile fulphureous acid. It is true, that 
only a fmall quantity of metal was thus procured; but 
however fmall this was, the Antiphlogiftians do not pre- 
tend that metals can be reduced to their metallic ftate 
in any quantity, except by the mediation of char- 
coal. 

Thus k appears, that with regard to metals the dis- 
pute is as yet far enough from being decided in fa- 
vour of the Antiphlogiftians. Their caufe is equally 
doubtful with regard to fulphur and phofphorus, both 
of which Dr Prieftley has produced by heating vitrio- 
lic and phofphoric acid in inflammable air. Indeed, by 
feme experiments on fulphur, the matter feems to be 
decided againft them. “ Perhaps (fays Dr Prieftley) 
as decifive a proof as any, of the real pmduftion of fix- 
ed air from phlogifton and dephlogifticated air, may be 
drawn from the experiments in which I always found 
a quantity of it when I burned fulphur in dephlogifti- 
cated air. In one of thefe experiments to which I 
gave more particular attention, fix ounce-meafures and 
an .half of the dephlogifticated air were reduced to about 
two ounce-meafures, and one-fifth of this was fixed 
air.” Now, though the Dodlor inferred from this, that 
fixed air was compofed of phlogffton and dephlogifti- 
cated air, on the fuppofition of fulphur containing 
phlogifton ; yet, admitting from other proofs, that 
fixed air is compofed of thefe two principles, the expe- 

X x 2 rimeot 



C H A [ 348 ] G II A 

Charcoal, nment unanfwerably proves, that fulphur contains phlo 
v ^ifton or charcoal, though indeed in a very fmall quan- 

tity : but if the fulphur contained none at all, and me 
dephlogifticated air as little, as the Antiphlogiftians 
would have it, how is it pofiible that a compound, or 
which phlogifton makes a part, fhould reiult from an 

* See /tero- union of the two * ? Another experiment equally 
logyy n° in.decifive, even with regard to metals, is that quoted 

from Dr Prieftley in the place juft referred to (a), 
where he obtained pure fixed air from a mixture of red 
precipitate and iron-filings. Now, according to the 
nntiphlogift’c doftrine, neither of thefe matei kils con- 
tained an atom of charcoal or phlogifton ; whence then 
came the phlogifton in the fixed air which iffued fiom 
the mixture ? 

Thus the Antiphlogiftians feem to be unanfwerably 
refuted with regard to fulphur and metallic fubftan- 
ces; for if the two experiments juft related be accu- 
rate, it is impoffible to invalidate them by any argu- 
mentation whatever. Their laft refource therefore is 
the decompofition of water : and even here it is evi- 
dent they have little reafon to boaft. On this fubjedf, 
however, we are forry to onferve, that the opinions 
have been fo many, fo various, and fo fludfuating, that it 
is not only impoflible to fay what are the prevailing 
ones, but even difficult to afcertain what are the fenti- 
ments of any individual on the fubjedf. Underthe ar- 
ticle Aerology, nJ8i. we have quoted Dr Prieft- 
ley as favouring the dodfrine of the decompofition of 
water ; and in Mr Higgins’s work w^e find him quoted 

Comparative as oppofing it. “ Dr Prieftley (fays he) fuppofes 
FjVu'jp. 3.. that the water produced by the condenfation of in- 

flammable and dephlogifticated air, is only what was fu- 
fpended and attached to them in their elaftic ftate, and 
that their refpedfive gravitating particles form a diffe- 
rent compound, namely, the nitrous acid. Po afcer- 
tain this, he confined his mixture of airs with dry fixed 
alkali over mercury, in order to abftradf from it as 
much water as poffible. Having thus prepared his 
mixture of airs, he found, after exploding them, that 
the produdl of water fell far ffiort of the weight of 
both airs ; and he obferved a denfe vapour after every 
explofion, which foon condenfed, and adhered in a fo- 
lid ftate to the fides of the veffel, which he found after- 
wards to be the nitrous acid.” To this Mr Higgins 
anfwers, that the airs ought to have been accurately 
weighed after abftra&ing the water from them, when, 
(he fuppofes) the weight of water produced would 
have equalled them. This indeed ought to have been 
done ; but Mr Higgins, or feme Antiphlogiftian, ought 
to have done fo before he decided pofitively in favour 
of the oppofite dodlrine. At any rate, it cannot be 
pretended, that in any experiment, let the circumftan- 
ces of it be what they would, the quantity of water 
produced ever equalled that of the two airs. It is evi- 
dent therefore, that till this ffiall fome how or other 
be cleared up, the matter muft remain uncertain. That 
the pureft water we can obtain always contains phlo- 
gifton, is what no Fhlogiftian denies; that it effentially 
belongs to it is doubtful, though indeed it muft be 

probable, that it does fo until experiments {how the Charcoal.^ 
contrary. Mr Cavendifti fuppofes that dephlogijl'tcated " * ' ^ 
air and depblogijlicated water may be the fame; and in- 
deed this would feem to be almoft certain, were it not 
for a circumftance taken notice of by Mr.Higgins, viz. 
that in the firing of iron in dephlogifticated air the 
latter appears to be totally abforbed ; though it is cer- 
tain, that a quantity of undecompofed water enters 
into its compofition. 

How far this circumftance throws any obfeurity on 
the matter the reader muft determine. For a more full 
inveftigation of the fubjedl, however, we muft refer to 
the article Water; and in the mean time (hall difmifs 
the article with a few obfervations on the compofition 
of charcoal.- 

From the days of Stahl till very lately, the compo- 
nent parts of this fubftance have been reckoned a cer- 
tain kind of earth combined with what was called phlo- 
gifton. The late experiments of Dr Prieftley have 
ffiown, that this dodtrine is erroneous, and that char- 
coal is wholly diffipable into vapour. “ On the whole 
(fays the tranflator of Wiegleb’s Chemiftry), charcoal 
appears, from the experiments of JLavoilier and Bar- 
thollet, to be an oil deprived of its inflammable gas. 
But coal of wood (or common charcoal) likewife con- 
tains fixed alkali, which the foot (or the coal of oil)- 
does not, but inftead of this exhibits volatile alkali. 
The fixed alkali of the former proceeds from the plant 
itfelf, and this, in the cafe of foot, is joined with in- 
flammable gas, and forms volatile alkali, the earthy 
part being left behind, as happens when this latter is 
prepared from fixed alkali. Genuine charcoal, there- 
fore, confifts of this vegetable principle, united with a 
little fixed alkali and part of the phlogifton that con- 
ftituted the oil of the plant of which it is made : for 
fome of this principle is carried off, together w ith the 
hydrophloge (b), in the form of inflammable gas, if diftil- 
led in dole veffels; but if burned in the open air, the 
hydrophloge unites with the pure part of the air, and 
forms water. From thefe confiderations, as well as 
from the experiments and obfervations of M. Berthol- 
let, in the Mem. de 1’Acad. des Sciences pour 1786, 
p. 33. et feq. it appears, that common charcoal con- 
fifts of the vegetable principle, fome phlogifton, fixed 
alkali, and no inflammable gas.” 

On all this, however, we muft obferve, that it is en- 
tirely difproved by the experiments of Dr Prieftley, fo 
often quoted, in which it was totally diffipated into in*4 ^ 
flammable air*. On this occafion indeed he acknow-0^ 
ledges, that fome very minute particles of afhes were ob- I^0i 
ferved, which could not have amounted.to a Angle grain 
from many pounds of wood. Even thefe, according, 
to what he obferves in the fame place, may be fuppo- 
fed to have come from the fmall quantity of air in the 
receiver; and it is to be wiflied that the Do&or would 
repeat the experiment in one of thofe perfeft vacuums 
through which the ele&ric fluid cannot be made to 
pafs. From undoubted experiments, however, it ap- 
pears, that charcoal cannot be dccompofed by mere 
heat; as in vacuo it is dilfipated into inflammable air {: 

and 

(a) See Encycl..Vo\. I. p. 169. col. 1. where, in lines 18, 19 from the top, read precipitate tor charcoal. 
(b) A word ufed by Mr Wiegleb, as far as we can comprehend the author’s meaning, for one of the compo* 

.*ent parts of water. See his General Syftem of Chemiftry, tranflated by Hopfon, p. 3^. 
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lharcoal, and this, on prefenting a proper fubftance to attrad 
—Y"—the folid part, again difcovers itfelf, by its blacknefs, to 

be real charcoal. As little does it appear deftrudible 
bv burning in the open air ; for though feme afhes are 
left, it appears probable that thefe differ frojn the coal 
itfelf in nothing but having a quantity of air attached 
to them. By far the greateft part of it, even in the 
common way of burning, is converted into fixed air ; 
and from this it may again be feparated by taking the 
ele&ric fpark in that fluid, when it is refolved into very 
pure dephlogifticated and inflammable ajr. The fame fe- 
paration may be effeded by merely heating iron in fixed 
air; in which cafe the dephlogifticated part will unite 
to the iron, and the coaly part, together with part of 
the phlogiiton of the metal, be converted into inflam- 
mable air. From all thefe, and other coniiderations, 
a fufpicion is induced, that the matter of charcoal is 
not different from the element of earth itfelf; and that, 
according to the different modifications of this fub- 
ftance, it either appears as coal, aftres, earth of various 
kinds, or even metals. This receives tome confirma- 
tion from the following experiments of Mr Watt, re- 
lated in the 74th volume of the Philofophical Tran fac- 
tions : “ I diffolved (fays he) magnefia alba, calca- 
reous earth, and minium, in nitrous acid dephlogifticated 
by boiling, and diluted with proper proportions of wa- 
ter. I made ufe of glafs-retorts coated with clay; and 
I received the air in glafs-veffels, whofe mouths were 
immerfed in a glazed earthen bafon containing the 
fmalleft quantity of water that could be ufed for the 
purpofe. As foon as the retort was heated a little 
above the degree of boiling water, the folutions began 
to diftil watery vapours containing nitrous acid. Soon 
after thefe vapours ceafed, yellow fumes, and, in fome 
of the cafes, dark red fumes, began to appear in the 
neck of the retort; and, at the fame time, there was 
a prodiuftion of dephlogifticated air, which was great- 
er in quantity from fome of thefe mixtures than from 
others, but continued in all of them until the fubftan- 
ces were reduced todrynefs. I found in the receiving 
water, &c. very nearly the whole of the nitrous acid 
ufed for their folution, but highly phlogifticated, fo as 
to emit nitrous air by the application of heat; and 
there is reafon to believe, that with more precaution 
the whole might have been obtained. As the quan- 
tity of dephlogifticated air pioduced by thefe pro- 
eeffes did not form a fufficient part of the whole 
weight to enable me to judge whether any of the real 
acid entered into the compofition of the air I obtain- 
ed, I ceafed to purfue them further, having learned 
from them the fa&, that however much the acid and 
the earths were dephlogifticated before the folution, the 
acid always became highly phlogifticated in the pro- 
cefs. 

“ In order to examine whether this phlogifton was 
furnifhed by the earths, fome dephlogifticated nitrous 
acid was diftilled from minium till no more air or acid 
came over. More of the fame acid was added to the 
minium as foon as it was cold, and the diftilla- 
tion repeated, which produced the fame appear- 
ances of red fumes and dephlogifticated air. This 
operation was repeated a third time on the lame mi- 
nium, without any fenfible variation in the phaeno- 
mena. The procefs Ihould have been ftill farther re- 
peated, but the retort broke about the end of the third 

Chardin diftillation; the quantity of minium ufed was 120 grains, 
and the quantity of nitrous acid added each time was charge> 
240 grains, of fuch ftrength that it could diffolve half 
its weight of mercury by means of heat. It appeals 
from this experiment, that unlefs minium be fuppofed 
principally to confift of phlogifton, the fource of the 
phlogifton thus obtained, was either the nitrous acid 
itfelf, or the water with which it was diluted; or elfe 
that it came through the retort with the light; for the 
retort was in this cafe red hot before any air was pro- 
duced. Yet this latter conclufion does not appear very 
fatisfaftory, when it is confidered, that in the procefs 
wherein the earth made ufe of was magnefia, the re tort 
was not red hot, or very obfeurely fo, in any part of 
the procefs, and by no means luminous when the yel- 
low and red fumes firft made their appearance.” 

To thefe experiments, however, the Antiphlogiftians 
will no doubt reply, that there was no phlogifton in 
the cafe, and that the nitrous acid was only decompo- 
fed ; and indeed the decifive experiment here would be, 
the entire diffipation of a quantity of earth into fome 
kind of air, as may be done with charcoal ; but to do 
this in the way of diftillation mnft be attended with in- 
credible labour, chough, as finally deciding this point, 
it feems to be well worth purfuing. 

A pretty ftrong proof of the identity of metallic 
calces with charcoal, is their converfton into it in 
the manner already related. Experiments, however, 
are yet wanting on the fubje&; though it feems pro- 
bable from what Dr Prieftley has already done, that 
they may thus be entirely dillipated into air as well a$' 
common charcoal. 

CHARDIN (Sir John), a celebrated traveller, was 
born at Paris in 1643. His father, who was a jewel- 
ler, had him educated in the Proteftant religion; after 
which he travelled into Perfia and Indian He traded: 
in jewels, and died at London in 1713. The account 
he wrote of his travels is much efteemed. 

CHARENTON, the name of two towns of France,, 
the one upon the Marmaude in the Bourbonnois ; the 
other in the ifle of France, near the confluence of the 
Marne with the Seine. 

CHARES the Lydian, a celebrated ftatuary, was, 
the difciple of Lyfippus ; and made the famous Coloffus 
of the fun in the city of Rhodes. Flourifhed 288 years 
before Chrift. 

CHARGE, in gunnery, the quantity of powder and 
ball wherewith a gun is loaded for execution. 

The rules for charging large pieces in war are, That 
the piece be firft cleaned or fcoured withinfide : that 
the proper quantity of powder be next driven in and 
rammed down ; care, however, being taken, that the 
powder, in ramming, be not bruifed, becaufe that 
weakens its effeft: that a little quantity of paper, hay, 
lint, or the like, be rammed over it; and that the ball 
or (hot be intruded. If the ball be red-hot, a tompion, 
or trencher of green wood, is to be driven in before 
it. The common allowance for a charge of powder of 
a piece of ordnance, is half the weight of the ball. In 
the Britiih Navy, the allowance for 32 pounders is but 
feven-fixteenths of the weight of the bullet. But iVe» 
late author is of opinion, that if the powder in all .ihip-^o/u/ for in- 
cannon whatever was reduced to one-third weight o{crfaf,nZ the 

the ball, or even lefs, it would be of confiderable ad- ^ ^ 
vantage, not only by faving ammunition, but by keep- a J’,', 

iug 
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Charge Jng the guns cooler and quieter, and at the Tame time 

more effeftually injuring the veffels of the enemy. 
' ^riot'. With the prefent allowance of powder the guns are 

heated, and their tackle and furniture ilramed ; and 
this only to render the bullets lefs efficacious : for a 
bullet which can but juft pafs through a piece of tim* 
her, and lofes almoft all its motion thereby, has a much 
better chance of rending and fraftilring it, than if it 
pafles through with a much greater velocity. 

Charge, in heraldry, is applied to the figures re- 
prefented on the efcutcheon, by which the bearers are 
diftinguhhed from one another j and it is to be obfer- 
ved, that too many charges are not fo honourable as 
fewer. 

Chjrge of Lead, denotes a quantity of 36 pigs. See 
Pig. 

To Charge in the military language, is to attack the 
enemy either with horfe or foot. 

Charge, in law, denotes the inftrufttons given to 
the grand jury, with refpeft to the articles of their in- 
quiry, by the judge who prefides on the bench. 

Charge, in law, alfo fignifies a thing done that 
bindeth him who doth it; and difcharge is the re- 
moval of that charge. Lands may be charged in 
various ways ; as, by grant of rent out of it, by fta- 
tutes, judgments, conditions, warranties, &c. 

Charge of horning, in Scots law. See Horning. 
Charge to enter Heir, in Scots law, a writing paf- 

fing under the fignet, obtained at the inftance of a cre- 
ditor, either againft the heir of his debtor, for fixing 
upon him the debt as reprefenting the debtor, which 
is called a general charge: or, againft the debtor him- 
felf, or his heir, for the purpofe.of veiling him in the 
right of any heritable fubjeft to which he has made 
up no title,, in order the creditor may attach that fub- 
je6l for payment of his debt, in the fame manner as if 
his debtor or his heir were legally veiled in it by fer* 
vice or otherwife. Phis laft kind is called a Jpecial 

. charge. 
Charge, or rather Overcharge, in painting, is an 

exaggerated reprefentationfof any perfon ; wherein the 
likenefs is preferved, but at the fame time ridiculed. 

Fev/painters have the genius neceffary to fucceed in 
thefe charges : the method is, to feledl and heighten 
fomething already amifs in the face, whether by way 
of defedl, or redundancy : thus v. g. if Nature have gi- 
ven a man a nofe a little larger than ordinary, the 
painter falls in with her, and makes the nofe extrava- 
gantly long : or if the nofe be naturally too fhort, in 
the painting it will be a mere Hump ; and thus of the 
other parts. 

CHARGED, in heraldry, a fhield carrying fome im- 
prefs or figure, is faid to be charged therewith; fo alfo, 
when one bearing, or charge, has another figure added 
upon it, it is properly faid to be charged. 

Charged, in eleftrical experiments, is when a vial, 
Dane of glafs, or other eledlric fubftance, properly coat- 
ed on both fides, has a .quantity of eledlricity commu* 
nlcated to it; in which cafe the one fide is always elec- 
trified pofitively, and the other negatively. 

CHARIOT, a half coach, having only a feat behind, 
with a ftool before. See Coach. 

The chariots of the ancients, chiefly ufed in war, 
were called by the feveral names biga>, trigee, &c. ac- 
cording to the number of horfes applied to draw them. 

Every chariot carried two men, who were probably Chariot, 
the warrior and the charioteer ; and we read of feve- 
ral men of note and valour employed in driving the 
chariot. When the warriors came to encounter in 
clofe fight, they alighted out of the chariot, and fought 
on foot; but when they were weary, which often hap- 
pened by reafon of their armour, they retired into 
their chariot, and thence annoyed their enemies 
with darts and miffive weapons. Thefe chariots were 
made fo ftrong, that they lafted for feveral generations. 

Befides this fort, we find frequent mention >of the 
currus falcati, or thofe chariots armed with hooks," or 
fcythes, with which whole ranks of foldiers were cut 
off together, if they had not the art of avoiding the 
danger; thefe were not only ufed by the Perfians, Syri- 
ans, Egyptians, but we find them among the an- 
cient Britons; and notwithftanding the imperfedl Hate 
of fome of the moft neceffary arts among that nation 
before the invafion of the Romans, it is certain that they 
had war-chariots in great abundance. By the Greek and 
Roman hiilorians, thefe chariots are defcribed by the 
fix following names ; viz. Benna, Petoritum, Currus 
or Carrus, Covinus, Effedum,and Rheda. The benna 
feems to have been a chariot defigned rather for travel- 
ling than war. It contained two perfons, who were 
c^dz^-comlennones, from their fitting together in the 
fame machine. The petoritum feems to have been a 
larger kind of chariot than the benna ; and is thought 
to have derived its name from the Britifh word ped~ 
war, fignifying_/c>ar >• this kind of cariage having four 
wheels. The carrus or currus was the common cart 
or waggon. This kind of chariot was ufed by the an- 
cient Britons, in times of peace, for the purpofes of 
agriculture and merchandife ; and, in time of war, for 
carrying their baggage, and wives and children, who 
commonly followed the armies of all the Celtic nations. 
The covinus was a war-chariot, and a very terrible 
inilrument of deftiu&ion ; being armed with (harp 
fcythes and hooks for cutting and tearing all who were 
fo unhappy as to come within its reach. This kind of 
chariot was made very flight, and had few or no men 
in it befides the charioteer ; being defigned to drive 
with great force and rapidity, and to do execution 
chiefly with its hooks and fcythes. The effedum and 
rheda were alfo war-chariots, probably of a large fize, 
and ftronger made than the covinus, defigned for con- 
taining a charioteer for driving it, and one or two 
warriors for fighting. The far greateft number of 
the Britilh war-chariots feem to have been of this kind. 
Thefe chariots, as already obferved, were to be found 
in great numbers among the Britons ; infomuch that 
Caefar relates that Caffibelanus, after difmiffing all his 
other forces, retained no fewer than 4000 of thefe 
war-chariots about his perfon. The fame author re- 
lates, that, by continual experience, they had at laft 
arrived at fuch perfe&ion in the management of their 
chariots, that “ in the moll deep and difficult places 
they could fto.p their horfes upon full llretch, turn them 
which way they pleaied, run along the pole, reft on 
the harnefs, and throw themfelves back into their cha- 
riots, with incredible dexterity.” 

Chariots, in the heathen mythology, were fome- 
times confecrated to the fun ; and the fcripture ob- 
ferves, that Jofiah burnt thole w’hich had been offered 
to the fun by the king’s predeceffors. This fuperfti- 
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ihurlot tJous cudom \V2S an imitation of the heathens, and 

li principally of the Perfians, who had horfes and cha- 
harity' riots confecrated in honour of the fun. Herodotus, 

* Xenophon, and Quintus Curtins, fpeuh of white cna- 
riots crowned, which were comecrated to the iun, 
among the Perfians, which in their ceremonies were 
drawn by white horfes confecrated to the fame luminary. 

'Triumphal Chariot^ was one oi the pnncipal orna- 
ments of the Roman celebration of a victory. 

The Roman triumphal chariot was generally made 
of ivory, round like a tower, or rather of a cylindri- 
cal figure ; it was fometimes gilt at the top, and or- 
namented with crowns j and to repiefent a victory 
more naturally, they ufed to ftain it with blood. It 
was ufually drawn by four white horfes ; but often- 
times by lions, elephants, tygers, bears, leopards, 
dogs, &c. 

CHARTS 1A, in the heathen theology, a wake, or 
night-feilival, inftituted in honour of the graces. It 
continued the whole night, moft of which time was 
fpent in dancing ; after which, cakes made of yellow 
flour mixed with honey, and other fweetmeats, were 
diftributed among the affiftants. —Charilia is alfo fome- 
times ufed to fignify the fweetmeats ufed on. fuch oc. 
cafions. 

CHARTS IDS,, in the heathen theology, a furname' 
given to Jupiter. The word is derived from 
gratia, “ grace” or “ favour he being the God by 
whofe influence men obtain the favour and affection of 
one another. On which account the Greeks uied at 
their meals to make a libation of a cup to Jupiter 
Gharifius. 

CPIARISTIA, a feflival of the ancient Romans, 
celebrated in the month of February, wheiein the re- 
lations by blood and marriage met, in order to pieferve 
a good correfpondence \ and that if there happened 
to be any difference among them, it might be the 
more eafily accommodated, by the good humour and 
mirth of the entertainment. Ovid. Fuji. i. 617. 

CHAR1STICARY, commendatory, or donatory, 
a perfon to whom is given the enjoyment of the reve- 
nues of a monaftery, hofpital, or benefice. 

The charifticaries among the Greeks, were a kind 
of donatories, or commendatones, who enjoyed air. 
the revenues of hofpitals and monafferits, without gi- 
ving an account thereof to any perfon.—The original 
of this abufe is referred to the Iconoclaftx, particu- 
larly Conffantine Copronymus, the avowed enemy 
of the monks, whofe monafteries he gave away to 
ftrangers. In after times, the emperors and patriarchs 
gave many to people of quality, not by wray of gift, to 
reap any temporal advantage from them ; but to re- 
pair, beautify, and pattonize them. Ac length avarice 
crept in, and thofe in good condition were given away, 
efpecially fuch as were rich ; and at laft they were all 
given away, rich and poor, thofe of men and of wo- 
men, and that to laymen and married men. 

CHARITY, among divines, one of the three grand 
theological virtues, confilting in the love of God and 
of our neighbour, or the habit and difpofition of 
loving God with all our heart, and our neighbour as 
©urfelves. 

Charity is alfo ufed for the effeft of a moral vir- 
tue, which confifts in fupplying the neceflities of o- 
thers, whether withmoney ,counfel, affiitanc'-, or the like. 
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As pecuniary relief is generally the moil efficacious, Chanty. 

and at the fame time that from which we are mofl apt ' A ”"1 - 
to excufe ourfelves, this branch of the duty merits par- 
ticular illuftration ; and abetter cannot be offered than 
what is contained in the following extracta (if we may 
be permitted to make them) from the elegant Mural 
Syjlem of Archdeacon Paley. 

Whether pity be an inffinft or a habit, it is in faft 
a property of our nature, which God appointed : and 
the final caufe for which it was appointed, is to afford 
to the miferable, in the compaffion of their fellow 
creatures, a remedy for thofe inequalities and diffreffes 
which God forefaw that many muff be expofed to, un- 
der every general rule for the diftribution of property. ■ 

The Chriffian feriptures are more copious and ex- 
plicit upon this duty than almofl any other. The de- 
scription which Chriff hath left us of the proceedings- 
of the laft: day, eftablifhes the obligation of bounty be- 
yond controverfy. “ When the Son of man fhallcome 
in his glory, and all the holy angels with him, then 
iliall he fit upon the throne of his glory, and before 
him ihall be gathered all nations ; and he (hall feparate 
them one from another. Then ihall the king fay un- 
to them on his right hand, Come ye bleffed of my fa- 
ther, inherit the kingdom prepared for you from the 
foundation of the world : For I was an hungered, and 
ye gave me meat ; 1 was thirfty, and ye gave me 
drink ; I was a fti anger, and ye took me in ; naked, 
and ye clothed me ; I was fick, and ye viiited me ; I 
was in prifon, and ye came unto me. And inafmuch 
as ye have done it to one of the leaft of thefe my bre- 
thren, ye have done it unto me.” It is not neceffai y 
to underftand this paffage as a literal account of what 
will aClually pafs on that day. Suppofing it only a- 
fcenical defeription of the rules and principles by 
which the Supreme Arbiter of our deftiny will regu- 
late his deciiions, it conveys the fame leflbn to us ; it 
equally demonftrates of how great value and import- 
ance thefe duties in the fight of God are, and what 
ftrefs will be laid upon them. The apoffles alfo de- 
feribe this virtue as propitiating the divine favour in • 
an eminent degree. Add thefe recommendations have 
produced their effeft It does not appear that, before 
the times of Chriftianity, an infirmary, hcfpital, or 
public charity of any kind, exifted in the world 5 
whereas moff countries in Chriftendom have long a- 
bounded with thefe inftitutions. To which may be 
added, that a fpirit of private liberality feems to flou- 
rifh amidft the decay of many other virtues: not to 
mention the legal provifion for the poor, which ob- 
tains in this country, and which was unknown and 
unthought of by the rooft polifhed nations of anti- 
quity. 

St Paul adds upon the fubjeftan excellent direttion ; 
and which is practicable by all who have any thing to 
give. “ Upon the firft day of the week (or any other 
hated time) let every one of you lay by in ftore, as 
God hath profpered him.” By which the apoftle may. 
be underftood to recommend what is the very thing 
wanting with moft men, the being charitable upon a plan; 
that is, from a deliberate comparifon of our fortunes 
with the reafonable expences and expectations of our 
families, to compute what we can fpare, and to lay by 
fo much for charitable purpofes, in fome mode or other. 
The mode will be a coniideration afterwards. 

The 
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The effeft, which Chriftiantiy produced upon fome beneficence, 
of its converts, was fuch as might be looked for from 
a divine religion coming with full force and miraculous 
evidence upon the confciences of mankind. It over- 
whelmed all worldly confiderations in the expe&ation 
of a more important exiftence. “ And the multitude 
of them that believed were of one heart and of one 
foul; neither faid any of them that aught of the 
'things, which he pofTeffed, was his own ; but they had 
all things in common.—Neither was there any among 
them that lacked ; for as many as were poffeffors of 
lands or houfes fold them, and brought the prices of 
the things that were fold, and laid them down at the a- 
poftles’ feet ; and diftribution was made unto every 
man, according as he had need.” Afts iv. 32. 

Neverthelefs, this community of goods, however it 
manifefted the fincere zeal of the primitive Chriftians, 
is no precedent for our imitation. It was confined to 
the church at Jerufalem ; continued not long there; 
was never enjoiued upon any (Afts v. 4.) ; and, al- 
though it might fuit with the particular circumfiances 
of a imall and fele& fociety, is altogether impra&icable 
in a large and mixed community. 

The conduit of the apoftles upon the occafion de- 
ferves to be noticed. Their followers laid down their 
fortunes at their feet: but fo far were they from ta- 
king advantage of this unlimited confidence to enrich 
themfelves or eftablifh their authority, that they foon 
after got rid of this bufinefs as inconfiftent wfith the 
main objeil of their million, and transferred the cufio- 
dy and management of the public fund to deacons, 
ele&ed to that office by the people at large. (Ails vi.) 

There are three kinds of charity, our author obferves, 
which prefer a claim to attention. 

1. The firft, and apparently one of the beft, is to 
give Hated and confiderable fums, by way of penfion 
or annuity to individuals or families, with whofe beha- 
viour and diftrefs we ourfeives are acquainted. In 
fpeaking of confiderable fums, it is meant only, that 
five pounds, or any other fum, given at once, or di- 
vided amongfl. five or fewer families, will do more good 
than the fame fum diftributed amongfl a greater num- 
ber in (hillings or half crowns ; and that, becaufe it is 
more likely to be properly applied by the perfons who 
receive it. A poor fellow, who can find no better ufe 
for a (hilling than to drink his benefaftor’s health, and 
purchafe half an hour’s recreation for himfelf, would 
hardly break into a guinea for any fuch purpofe, or be 
fo improvident as not to lay it by for an occafion of 
importance, for his rent, his clothing, fuel, or flock of 
■winter's provifion. It is a ftill greater recommenda- 
tion of this kind of charity, that penfions and annui- 
ties, which are paid regularly, and can be expetted at 
the time, are the only way by which we can prevent 
one part of a poor man’s fufferings, the dread of 
want. 

But as this kind of charity fuppofes that proper 
objects of fuch expenlive benefadlions fall within our 
private knowledge and obfervation, which does not 
happen to all, a fecond method of doing good, which 
is in every one’s power who has the money to fpare, 
is by fubfeription to public charities. Public charities 
admit of this argument in their favour, that your mo- 
ney goes farther towards attaining the end for which 
it is given, than it can do by any private and feparate 
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A guinea, for example, contributed to 

an infirmary, becomes the means of providing one pa- “ 
tient, at leafl, with a phyfician, furgeon, apothecary ; 
with medicine, diet, lodging, and fuitable attendance ; 
which is not the tenth part of what the fame affiftance, 
if it could be procured at all, would coil to a lick per- 
fon or family in any other fituation. 

3. The lafl, and, compared with the former, the 
loweft exertion of benevolence, is in the relief of beg- 
gars. Neverthelefs, the indiferiminate rejedlion of all 
who implore our alms in this way, is by no means ap- 
proved. Some may perilh by fuch a condudl. Men are 
fometimes overtaken by ditlrefs, for which all other re- 
lief would come too late. Befides which, refolutione 
of this kind compel us to offer fuch violence to our 
humanity, as may go near, in a little while, to fuffo- 
cate the principle itfelf; which is a very ferious con- 
fideration. A good man, if he do not furrender him- 
felf to his feelings without referve, will at lead lend an 
ear to importunities which come accompanied with 
outward atteilations of didrefs ; and after a patient 
hearing of the complaint, will diredt himfelf by the 
circumdances and credibility of the account that he 
receives. 

There are other fpecies of charity well contrived to 
make the money expended go far 3 fuch as keeping 
down the price of fuel or provifion in cafe of a mono- 
poly or temporary fcarcity, by purchafing the articles 
at the bed market, and retailing them at prime cod, 
or at a fmall lofs ; or the adding a bounty to a parti- 
cular fpecies of labour, when the price is accidentally 
depreffed. 

The proprietors of large edates have it in their 
power to facilitate the maintenance, and thereby en- 
courage the edablifhment of fgmilies (which*is one of 
the nobled purpofes to which the rich and great can 
convert their endeavours), by building cottages, fplit- 
ting farms, eredling manufa&ures, cultivating waltes, 
embanking the fea, draining marffies, and other expe- 
dients, which the fituation of each ellate points out. 
If the profits of thefe undertakings do not repay the 
expence, let the authors of them place the difference 
to the account of charity. It is true of almoft all 
fuch projefts, that the public is a gainer by them, 
whatever the owner be. And where the lois can be 
fpared, this confideration is fufficient. 

It is become a qutdion of fome importance, Under 
what circumffances works of charity ought to bedont 
in private, and when they may be made public with- 
out detracting from the merit of the aftion ; if indeed 
they ever may, the Author of our religion having de- 
livered a rule upon this fubjed, which feems to enjoin 
univerial fecrecy. “ When thou doed alms, let not 
thy left hand know what thy right hand doth ; that 
thy alms may be in fecret, and thy Father which feeth 
in iecret, himfelf (had reward thee openly.” (Matth. 
vi. 3, 4.) Fiom the preamble to this prohibition, it 
is plain, that our Saviour’s foie defign was to forbid 
ojlentation, and all publilhing of good works which pro- 
ceeds from that motive. “ Take heed that ye do not 
your alms before men, to be feen of them; otherwife ye 
have no reward of\ your Father, which is in heaven : 
therefore, when thou doed thine alms, do not found a 
trumpet before thee, as the hypocrites do, in the fy- 
nagogues and in the dreets, that they may have glory of 
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rhar'ity- men. Verily I fay unto thee, they have their reward,” 

v. 2. There are motives for the doing our alms in 
public befide thofe of oftentation ; with which there- 
fore our Saviour’s rule has no concern : fuch as to tef- 
tify our approbation of fome particular fpecies of cha- 
rity, and to recommend it to others; to take off the 
prejudice which the want, or, which is the fame thing, 
the fuppreffion, of our name in the lift of contributors, 
might excite againft the charity or againft ourfelves. 
And, fo long as thefe motives are free from any mix- 
ture of vanity, they are in no danger of invading our 
Saviour’s prohibition : they rather feem to comply with 
another direction which he has left us: “ Let your 
light fo fhine before men, that they may fee your good 
Works, and glorify your father which is in heaven.” 
If it be neceffary to propofe a precife diftindlion upon 
the fubjeft, there can be none better than the follow- 
ing : When our bounty is beyond our fortune or fta- 
tion, that is, when it is more than could be expedted 
from us, our chaiity ihould be private, if privacy be 
practicable; when it is not more than might be ex- 
pefted, it may be public: for we cannot hope to in- 
fluence others to the imitation of extraordinary gene- 
rofity, and therefore want, in the former cafe, the on- 
ly juftifiable reafon for making it public. 

The pretences by which men excufe themfelves from 
giving to the poor, are various ; as, 

1. “ That they have nothing to fpare i. e. no- 
thing, for which they have not fome other ufe ; no- 
thing, which their plan of expence, together with the 
favings they have refolved to lay by, will not exhauft: 
never reflerfting whether it be in their power, or that 
it is their duty, to retrench their expences, and con- 
tradl their plan, “ that they may have to give to them 
that need j” or rather that this ought to have been 
part of their plan originally. 

2. “ That they have families of their own, and 
that charity begins at home.” A father is no doubt 
bound toadjuft his ceconomy with a view to the reafon- 
able demands of his family upon his fortune ; and un- 
til a fufficiency for thefe is acquired, or in due time 
probably will be acquired (for in human affairs pro- 
bability is enough), he is juftified in declining expenfive 
liberality ; for to take from thofe who want, in order 
to give to thofe who want, adds nothing to the ftock 
of public happinefs. Thus far, therefore, and no far- 
ther, the plea in queftion is an excufe for parfimony, 
and an anlvver to thofe who folicit our bounty. 

3. “ That charity does not confift in giving money, 
but in benevolence, philanthropy, love to all mankind, 
goodnefs of heart,” &c. Hear St James. “ If a 
brother or filler be naked, and deftitute of daily food, 
and one of you fay unto them, depart in peace, be ye 
warmed and filled, notwithHandingthem not thofe 
things which are needful to the body, what doth it profit:” 
(James ii. 15, 16.) 

4. “ That giving to the poor is not mentioned in 
St Paul’s defcription of charity, in the 13th chap- 
ter of his firft epillle to the Corinthians.” This is 
not a defcription of charity, but of good nature ; and 
it is not neceffary that every duty be mentioned in 
every place. 

5. “ That they pay the poor-rates.” They might 
as well allege that they pay their debts j for the poor 
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have the fame right to that portion of a man’s property, Charity, 
which the laws affign them, that the man himfelf hasvr—" 
to the remainder. 

6. “ That they employ many poor perfons 
for their own fake, not the poor’s—otherwife it is a 
good plea. 

7. “ That the poor do not fuller fo much as we 
imagine ; that education and habit have reconciled 
them to the evils of their condition, and make them 
eafy under it.” Habit can never reconcile human na- 
ture to the extremities of cold, hunger, and thirft, 
any more than it can reconcile the hand to the touch 
of a red-hot iron : befides, the queftion is not, how 
unhappy any one is, but how much more happy we 
can make him. 

8. “ That thefe people, give them what you will, 
will never thank you, or think of you for it.” In the 
firft place, this is not true : in the fecond place, it was 
not for the fake of their thanks that you relieved them. 

9. “ That we are fo liable to be impofed upon.” 
If a due enquiry be made, our motive and merit is the 
fame : befide that, the diftrefs is generally real, what- 
ever has been the caufe of it. 

10. “ That they Ihould apply to their parilhes.” 
This is not always practicable : to which we may add, 
that there are many requifites to a comfortable fub- 
fiftence, which parilh-relief does not always fupply j 
and that there are fome who would fuffer almoft as 
much from receiving parilh-relief as by the want of 
it: and laftly, that there are many modes of charity, 
to which this anfwer does not relate at all. 

11. “ That giving money encourages idlenefs and 
vagrancy.” This is true only of injudicious and in- 
difcriminate generofity. 

12. “ That we have too many obje&s of charity at 
home to beftow any thing upon ftrangers; or that 
there are other charities which are mor e ufeful, or 
Hand in greater need.” The value of this excufe de- 
pends entirely upon the fad, whether we a&ually re- 
lieve thofe neighbouring obje&s, and contribute to 
thofe other charities. 

Befide all thefe excufes, pride, or prudery, or deli- 
cacy, or love of eafe, keep one half of the world out of 
the way of obferving what the other half fuffer. 

Charitt Schools, are fchools erefited and maintained 
in various parilhes by the voluntary contributions of 
the inhabitants, for teaching poor children to read, 
write, and other neceffary parts of education. See 
School. 

Brothers of Charity, a fort of religious hofpitallers, 
founded about the year 1297, fince denominated Bil- 
letins. They took the third order of St Francis, and 
the fcapulary, making three ufual vows, but without 
begging. 

Brothers of Charity alfo denote an order of hofpi- 
tallers ftill fubfifting in Romilh countries, whofe bufi- 
nefs is to attend tire fick poor, and minifter to them 
both fpiritual and temporal fuccour. 

They are all laymen, except a few priefts, for admi- 
niftering the facraments to the fick in their hofpitals. 
The brothers of charity ufually cultivate botany, phar- 
macy, furgery, and chemiftry, which they pradife with 
fuccefs. 

They were firft founded at Granada, by St John de 
Y y Dieu i 
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DIeu; and a fecond eftablifhmcnt w^as made at Madrid ‘of Armagh, and province 
in the year 1553 : the order was confirmed by Gre- 
gory XIII. in 1572 : Gregory XIV. forbad them to 
take holy orders; but by leave of Paul V. in 1609, a 
few of the brothers might be admitted to_ orders.^ In 
16x9 they were exempted from the jurifdi&ion of the 
bilhop. Thofe of Spain are feparated from the reft 
and they, as well as the brothers of France, Germany, 
Poland, and Italy, have their diftinft generals, who re- 
fide at Rome. They were firft introduced into France 
by Mary of Medicis in 1601, and have fince built a 
fine hofpital in the Fauxbourg St Germain. 

Charity of St Hippolitus, a religious congregation 
founded about the end of the 14th century, by one 
Bernardin Alvarez, a Mexican, in honour of St Hip- 
politus the martyr, patron of the city of Mexico ; and 
approved by Pope Gregory XIII. 

Charity of our Ludyy in church-hiftory, a religi- 
ous order in France, which, though charity was the 
principal motive of their union, grew in length of time 
fo diforderly and irregular, that their order dwindled, 
and at laft became extinft. 

There is ftill at Paris a religious order of women, 
called nuns hofpitallers of the charity of our lady. The 
religious of this hofpital are by vow obliged to admi- 
nifter to the neceffities of the poor and the lick, but 
thofe only women. 

CHARLATAN, or Charletan, fignifies an em- 
piric or quack, who retails his medicines on a public 
ilage, and draws people about him with his buffoone- 
ries, feats of aaivity, &c. The word, according to 
Calepine, comes from the Italian ceretano ; of Cart turn, 
a town near Spoletto in Italy, where thefe impoftors 
are faid to have firft rifen. Menage derives it from 
aarlatano, and that from circulatorius, of circulatory a 
ejuack. 

CHARLEMAGNE, or Charles I. king of France 
by fucceffion, and emperor of the weft by conqueft in 
800, (which laid the foundation of the dynaily of the 
weftern Franks, who ruled the empire 472 years till 
the time of Radolphus Aufpurgenfis, the founder of 
the houfe of Auftria). Charlemagne was as illuftffous 
in the cabinet as in the field; and, though he could 
not write his name, wa-s the patron of men of letters, 
the reftorer of learning, and a wife legillator: he want- 
ed only the virtue of humanity to render him the moft 
accomplifhed of men; but when we read of his be- 
heading 4500 Saxons, folely for their loyalty to their 
prince, in oppofing his conquefts, we cannot think he 
merits the extravagant encomiums bellowed on him 
by fome hiftorians. He died in 814, in the 74th year 
of his age, and 47th of his reign. 

France had nine fovereigns of this name, of whom 
Charles V. merited the title of the 'wife, (crowned in 
I364, died in 1380): and Charles VIII. fignalized 
himfelf in the field by rapid victories in Italy ; crown- 
ed 1483, died in 1498 The reft do not deferve 
particular mention in this place. See (H'flory of) 
France. 

CHARLEMONT, a town of the province of Na- 
mur in the Auftrian Netherlands, about 18 miles fouth 
®f Namur. E. Long.. 4. 40. N. Lat. 50. 10. 

Charlemont is alfo the name of a town of Ire- 
land, fituated on the river Blackwater, in the county 
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of Ulfter, about fix miles Charier^, 
W. Long. 6. 50. N. Lat. Char!es- fouth-eaft of Dungannon 
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CHARLEROY, a ftrong town in the province of 

Namur, in the Auftrian Netherlands, fituated on the 
river Sambre, about 19 miles weft of Namur. E. Long. 
4. 20. N. Lat. 50. 30. 

CHARLES Martel, a renowned conqueror in 
the early annals of France. He depofed and reftored 
Chilperic king of France ; and had the entire govern- 
ment of the kingdom, once with the title of mayor of 
the palace, and afterwards as duke of France; but he 
would not accept the crown. He died, regretted, in 
741* 

Charles le Gros, emperor of the weft in 881, king 
of Italy and Suabia, memorable for his reverfe of for- 
tune ; being dethroned at a diet held near Mentz, by 
the French, the Italians, and the Germans, in 887 : 
after which he was obliged to fubfift on the bounty of 
the archbiihop of Mentz. He died in 888. 

Charles V. (emperor and king of Spain), was foa 
of Philip I. archduke of Auftria, and of Jane queen of 
Caftile. He was born at Ghent, February 24. i)OOf 
and fucceeded to the crown of Spain in 1517. Two 
years afterwards he was chofen emperor at Francfort 
after the death of Maximilian his grandfather. He 
was a great warrior and politician : and his ambition- 
was not fatisfied with the many kingdoms and pro- 
vinces he poffeffed ; for he is fuppofed, with reafon, to 
have afpired at univerfal empire. He is faid to have 
fought 60 battles, in moft of which he was vi&prious. 
He took the king of France (Francis I.) prifoner, and 
fold him his liberty on very hard terms: yet after- 
wards, when the people of Ghent revolted, he alked 
leave to pafs through his dominions ; and though the 
generous king thus had him in his power, and had an 
opportunity of revenging his ill-treatment, yet he re- 
ceived and attended him with all pomp and magni- 
ficence. He facked Rome, and took the Pope pri- 
foner ; and the cruelties which his army exercifed 
there are faid to have exceeded thofe of the northern 
barbarians. Yet the pious emperor went into mourn- 
ing on account of this conqueft : forbad the ringing 
of bells; commanded proceffions to be made, and prayers 
to be offered up for the deliverance of the Pope hi* 
prifoner; yet did not inflifl the leaft puniftiment on 
thofe who treated the holy father and the holy fee 
with fuch inhumanity. He is accufed by fome Romilh 
writers of favouring the Lutheran principles, which 
he might eafily have extirpated. But the truth is, he 
found his account in the divifions which that feft oc« 
cafioned ; and he for ever made his advantage of them,, 
fometimes againft the Pope, fometimes againft France, 
and at other times againft the empire itfelf. He was 
a great traveller, and made 50 different journeys into. 
Germany, Spain, Italy, Flanders, France, England,, 
and Africa. Though he had been fuccefsful in many 
unjuft enterprizes, yet his laft attempt on Metz, which 
he befieged with an army of 100,000 men, was very, 
juft and very unfuccefsful. 

Vexed at the reverfe of fortune which feemed to- 
attend his latter days, and opjDreffed by ficknefs, which 
unfitted him any longer from holding the reins of go- 
vernment with fteadinefs, or to guide them with ad- 
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Charles, drefs, he refigned his dominions to his brother Ferdi- 
  nand and his fon Philip ; and retreated to the mona- 

ftery of St Julius near Placentia in Eftramadura. 
When Charles entered this retreat, he formed fuch 

a plan of life for himfelf as would have fuited a pri- 
vate gentleman of moderate fortune. His table was 
neat, but plain; his domeftics few; his intercourfe 
with them familiar; all the cumberfame and ceremo- 
nious forms of attendance on his perfon were entirely 
abolifhed, as deftrudive of that focial eafe and tran- 
quillity which he courted in order to footh the remain- 
der of his days. As the mildnefs of the climate, toge- 
ther with his deliverence from the burdens and cares 
of government, procured him at firfl a confiderable 
remiffion from the acute pains of the gout, with which 
he had been long tormented, he enjoyed perhaps more 
complete fatisfa&ion in this humble folitude than all 
his grandeur had ever yielded him. The ambitious 
thoughts and projeds which had fo long engreffed and 
difquieted him, were quite effaced from his mind. Far 
from taking any part in the political tranfadions of 
the princes of Europe, he reftrained his curiofity even 
from an inquiry concerning them ; and he feemed to 
view the bufy fcene which he had abandoned with 
all the contempt and indifference ariiing from his 
thorough experience of its vanity, as well as from the 
pleating refledion of having difentangled himfelf from 
its cares. 

Other amufements, and other objeds, now occupied 
him. Sometimes he cultivated the plants in his gar- 
den with his own hand; fometimes he rode out to 
the neighbouring wood on a little horfe, the. only one 
that he kept, attended by a fingle fervant on foot. 
When his infirmities confined him to his apartment, 
which often happened, and deprived him of thefe more 
adive recreations, he either admitted a few gentlemen 
who refided near the monaftery to vifit him, and en- 
tertained them familiarly at his table ; or he employed 
himfelf in ftudying mechanical principles, and in form- 
ing curious works of mechanifm, of which he had al- 
ways been remarkably fond, and to which his genius 
was peculiarly turned. With this view he had enga- 
ged Turriano, one of the moll ingenious artills of that 
age, to accompany him in his retreat. He laboured 
together with him in framing models of the moll ufe- 
ful machines, as well as in making experiments with 
regard to their refpedive powers ; and it was not fel- 
dom that the ideas of the monarch affifted or perfeded 
the inventions of the artifl. He relieved his mind at 
intervals with (lighter and more fantaftic works of me- 
chanifm, in fafiiioning puppets, which, by the llrudure 
of internal fprings, mimicked the gellures and adions 
of men, to the no fmall aftonifhment of the ignorant 
monks, who, beholding movements which they could 
not comprehend, fometimes diftrufted their own fenfes, 
and fometimes lufpeded Charles and Turriano of be- 
ing in compad wdth invifible powers. He was parti- 
cularly curious with regard to the conftrudion of clocks 
and watches ; and having found, after repeated trials, 
that he could not bring any two of them to go exadly 
alike, he refleded, it is faid, with a mixture of lur- 
prife as ■well as regret on his own folly, in having be- 
llowed fo much time and labour in the more vain at- 
tempt of bringing mankind to a precife uniformity of 

fentiment concerning the intricate and myfferious doc 
trines of religion. 

But in what manner foever Charles difpofed of the 
reft of his time, he conftantly referved a confiderable 
portion of it for religious exercifes. He regularly at- 
tended divine fervice in the chapel of the monaftery 
every morning and evening; he took great pleafure 
in reading books of devotion, particularly the works 
of St Auguftine and St Bernard ; and converfed much 
with his confeffor, and the prior of the monaftery, 
on pious fubjeds. Thus did Charles pafs the firft 
year of his retreat in a manner not unbecoming a 
man perfedly difengaged from the affairs of this pre- 
fent life, and (landing on the confines of a future 
world, either in innocent amufements which foothed 
his pains, and relieved a mind worn out with excef- 
live application to bufinefs ; or in devout occupations, 
which he deemed neceffary in preparing for another 
date. 

But, about fix months before his death, the gout, 
after a longer intermiflion than ufual, returned with 
a proportional increafe of violence. His (battered con- 
ftitution had not ftrength enough remaining to with- 
ftand fuch a fiiock. It enfeebled his mind as much as 
his body ; and from this period we hardly difcern any 
traces of that found and mafculine underftanding which 

* diftinguifiied Charles among his cotcmporarie. An 
illiberal and timid fuperftition depreffed his fpirit. He 
had no relifii for amufements of any kind. He endea- 
voured to conform, in his manner of living, to all the 
rigour of monadic aufterity. He defired no other 
fociety than that of monks, and was almoft continu- 
ally employed in chanting with them the hymns oftlm 
miffal. As an expiation for his fins, he gave himfelf 
the difeipline in fecret with fuch feverity, that the 
whip of cords which he employed as the inftrument 
of his punilhment, was found, after his deceafe, tin- 
ged with his blood. Nor was he fatisfied with thefe 
ads of mortification, which, however fevere, were 
not unexampled. The timorous and diftruftful folici- 
tude which always accompanies fuperftition, (till con- 
tinued to difquiet him, and depreciating all that he 
had done, prompted him to aim at fomething extraor- 
dinary, at fome new and fingular acl of piety, that 
would difplay his zeal, and merit the favour of hea- 
ven. The aft on which he fixed was as wild and 
uncommon as any that fuperftition ever fuggefted to 
a difordered fancy. He refolved to celebrate his own 
obfequies before his death. He ordered his tomb to 
be erefted in the chapel of the monaftery. His do- 
meftics marched thither in funeral proceffion, with 
black tapers in their hands. He himfelf followed in 
his (hroud. He was laid in his coffin with much fo- 
lemnity. The fervice for the dead was chanted ; and 
Charles joined in the prayers which were offered up 
for the reft of his foul, mingled his tears with thole 
which his attendants (lied, as if they had been cele- 
brating a real funeral. The ceremony clofed with 

tinkling holy water on the coffin in the ufual form, 
and, all the affiftants retiring, the doors of the chapel 
were (hut. Then Chalks rofe out of the coffin, and 
withdrew to his apartment, full of thofe awful fenti- 
ments which fuch a fingular folemnity was calculated 
to infpire* But either the fatiguing length of the ce- 
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Charier, r-emony, or the impreffion which tin 

v left on his mind, affefted him fo much, that next day 
he was feized with a fever. His feeble frame could 
not long refill its violence ; and he expired on the 
21 ft of September, 
and 21 days. 

Charles I. ■) Kings of Britain. 
Charles II. 5 n°49’  254’ 
Charles XII. king of Sweden, was born in 1682. 

By his father’s will, the adminiftration was lodged in 
the hands of the queen-dowager Eleonora with five 
fenators, till the young prince was 18 : but he was 
declared major at 15, by the ftates convened at Stock- 
holm. The beginning of his adminiftration raifed no 
favourable ideas of him, as he was thought both by 
Swedes and foreigners to be a perfon of mean capaci- 
ty. But the difficulties that gathered round him, foon 
afforded him an opportunity to difplay his real charac- 
ter. Three powerful princes, Frederic king of Den- 
mark, Auguftus king of Poland and elector of Saxony, 
and Peter the Great czar of Mufcovy, prefuming mi 
his youth, confpircd his ruin almoft at the fame in- 
ftant. Their meafures alarming the council, they 
were for diverting the ftorm by negociations ; but 
Charles, with a grave refolution that altonifhed them, 
faid, “ I am refolved never to enter upon an unjuft 
<£ war, nor to put an end to a juft one but by the 
“ deftrudion of my enemies. My refolution is fix- 
“ ed : I will attack the firft who ffiall declare again!! 
“ me ; and when I have conquered him, I may hope 
« to ftrike a terror into the reft.” The old counfel- 
lors received his orders with admiration ; and were 
Hill more furprifed when they faw him on a fudden 
renounce all the enjoyments of a court, reduce his 
table to the utmoft frugality, drefs like a common fol- 
dier, and, full of the ideas of Alexander and Casfar, 
propofe thofe two conquerors for his models in every 
thing but their vices. The king of Denmark began 
by ravaging the territories of the duke of Holftein. 
Upon this Charles carried the war into the heart of 
Denmark ; and made fuch a progrefs, that the king 
of Denmark thought it bell to accept of peace, which 
was concluded in 1700. He next refolved to ad- 
vance again!! the king of Poland, who had blocked up 
Riga. He had no fooner given orders for his troops 
to go into winter-quarters, than he received advice 
that Narva, where count Horne was governor, was 
befieged by an army of 100,000 Mufcovites. This 
made him alter his meafures, and move toward the 
Czar; and at Narva he gained a furprifing vidlory, 
which coll him not above 2000 men killed and wound- 
ed. The Mufcovites were forced to retire from the 
provinces they had invaded. He purfued his con- 
quefts, till he penetrated as far as where the diet, of 
Poland was fitting ; when he made them declare the 
throne of Poland vacant, and ele<ft Staniflaus their 
king : then making himfelf mailer of Saxony, he ob- 
liged Auguftus himfelf to renounce the crown of Po- 
land, and acknowledge Staniflaus by a letter of con- 
gratulation on his acceffion. All Europe was furpri- 
fed with the expedition^ finiffiing of this great negocia- 
tion, but more at the difintereftednefs of the king of 
Sweden, who fatisfied himfelf with the bare reputa- 
thm of this vidtory, without demanding an inch of 
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duclng the king of Denmark to peace, placing a new ” * 
king on the throne of Poland, having humbled the 
emperor of Germany, and protedled the Lutheran 
religion, Charles prepared to penetrate into Mufcovy 
in order to dethrone the Czar. He quickly obliged 
the Mufcovites to abandon Poland, purfued them into 
their own country, and won feveral battles over them. 
The Czar, difpofed to peace, ventured to make fome 
propofals ; Charles only anfwered, “ I will treat with 
“ the Czar at Mofcow.” When this haughty anfwer 
was brought to Peter, he faid, “ My brother Charles 
“ Hill affects to adt the Alexander, but I flatter my- 
“ felf he will not in me find a Darius-” The event 
juftified him ; for the Mufcovites, already beaten into 
difeipline, and under a prince of fuch talents as Peter, 
entirely deftroyed the Swedilh. army at the memo- 
rable battle o£ Pultowa, July 8. 1709; on which de- 
cifive day, Charles loft the fruits of nine years labour, 
and of almoft 100 battles! The king, with a fmall 
troop, purfued by the Mufcovites, paffed the Borif- 
thenes to Oczakow in the Turkilh territories : and 
from thence, through defert countries, arrived at Ben- 
der ; where the Sultan, when informed of his arrival, 
fent orders for accommodating him in the bell man- 
ner, and appointed him a guard- Near Bender Charles 
built a houfe, and intrenched himfelf; and had with 
him 1800 men, who were all clothed and fed, with 
their horfes, at the expence of the Grand Signior, 
Here he formed a defign of turning the Ottoman 
arms upon his enemies; and is faid to have had a pro- 
mife from, the Vizir of being fent into Mufcovy with 
200,000 men. While he remained here, he infeniibly 
acquired a tafte for books : he read the tragedies of 
Corneille and Racine, with the works of Defpreaux, 
whofe fatires he relilhed, but did not much admire his 
other works. When he read that paffage in which 
the author reprefents Alexander as a fool and a mad- 
man, he tore out the leaf. He would fometimes play 
at chefs: but when he recovered of his wounds, he re- 
newed his fatigues in exercifing his men ; he tired 
three horfes a day ; and thofe who courted his favour 
were all day in their boots. To difpofe the Ottoman 
Porte to this war, he detached about 800 Poles and 
Cofaques of his retinue, with orders to pafs the 
Neilfer, that runs by Bender, and to obferve what 
paffed on the frontiers of Poland. The Mufcovite 
troops, difperfed in thofe quarters, fell immediately 
upon this little company, and purfued them even to 
the territories of the Grand Signior. This was what 
the king expedled. His minifters at the Porte ex- 
cited the Turks to vengeance ; but the Czar’s money 
removed all difficulties, and Charles found himfelf in 
a manner prifoner among the Tartars. He imagined , 
the Sultan was ignorant of the intrigues of his Grand 
Vizir. Poniatolky undertook to make his complaints 
to the Grand Signior. The fultan, in anfwer, fome 
days after, fent Charles five Arabian horfes, one of 
which was covered with a faddle and houfing of great 
riches ;. with an obliging letter, but conceived in fuch 
general terms, as gave reafon to fufpeft that the mi- 
niiler had done nothing without the fultan’s confent: 
Charles therefore refufed them. Poniatofky had the 
courage to form a defign of depofing the Grand Vizir j 

who 



C H A • [ 357 1 . c H A   
who 'accordingly was deprived of In's dignity and flrength and importance, which is reckoned to he the cf'£T!t'!,■ 
wealth, and banifhed. The feal of the empire was key of that kingdom, he was killed by a (hot from the ^ 
given to Numan Cuproughly: who perfuaded his ma- enemy, as has been generally believed; though it has 
iter, that the law forbid him to invade the Czar, who been alfo reported that he fell by the treachery of one 
had done him no injury ; but to fuccour the king of of his own officers, who had been bribed for that pur- 
Sweden as an unfortunate prince in his dominions, pofe. 
He fent his majefty 800 purfes, every one of which This prince experienced the extremes of profpenty 
amounted to 560 crowns, and advifed him to return and of adverlxty, without being foftened by the one, 
peaceably to his own dominions. Charles tejefted or difturbed for a moment at the other; but was a man 
this advice, threatening to hang up the bafhaws, and rather extraordinary than great, and fitter to be ad- 
fhave the beards of any Janifaries who brought him mired than imicated. He was honoured by the Turks 
fuch meffages ; and fent word that he fhould depend for his rigid abftinence from wine, and his regularity 
upon the Grand Signior’s promife, and hoped to re- in attending public devotion. 
enter Poland as a conqueror with an army of Turks. As to his perfon, he was tall and of a noble mien,. 
After various intrigues at the Porte, an order was had a fine open forehead, large blue eyes, flaxen hair, 
fent to attack this head of iron, as he was called, and fair complexion, an handfome nofe, but little beard, 
to take him either alive or dead. He flood a liege in and a laugh not agreeable. Plis manners were harfh 
his houfe, with forty domeftics, againft the Turkifh and auftere, not to fay favage : and as to religion, he 
army; killed no lefs than 20 Janifaries with his own was indifferent towards all, though exterioufly a Lu- 
hand; and performed prodigies of valour on a very theran, and a flrong believer in predeflination. A 
unneceffary and unwarrantable occafion. But the houfe few anecdotes will illuftrate his charafter. No dan- 
beino- fet'on fire, and himfelf wounded, he was at gers, however great, made the leaft impreffion upon 
laft "taken prifoner, and fent to Adrianople ; where him. When a horfe or twoxwere killed under him at 
the Grand Signior gave him audience, and promifed the battle of Narva in 1700, he leaped nimbly upon 
to make good all the damages he had fuflained. At frefh ones, faying, “ thefe people find me exercife.” 
laft, after a flay of above five years, he left Turkey ; One day, when he was diftating letters to a fecretaiy, 
and, having difguifed himfelf, traverfed Wallachia, a bomb fell through the roof into the next room of 
Tranfylvania, Hungary, and Germany, attended on- the houfe, where they were fitting. The fecretary, 
ly by one perfon: and in 16 days riding, during which terrified left the houfe fhould come down upon them, 
time he never went to bed, came to Stralfund at mid- let his pen drop out of his hand: “ What is the mat- 
aight, November 21. 1714. His boots were cut from ter,” fays the king calmly. The fecretary could only 
his fwollen legs, and he was put to bed ; where when reply, “ Ah, Sir, the bomb.” “ The bomb (fays the 
he had flept fome hours, the firft thing he did was to king)! what has the bomb to do with what I am die- 
review his troops, and examine the ftate of the forti- tatingtoyou? Goon.” 
fications. He fent out orders that very day, to re- He preferved more humanity than is ufually found 
new the war with more vigour than ever. "But af- among conquerors. Once, in the middle of an aftion, 
fairs were now much changed: Auguflus had recover- finding a young Swedifh officer wounded and unable 
ed the throne of Poland; Sweden had loft many of its to march, he obliged the officer to take his horfe, and 
provinces, and was without money, trade, credit, or continued to command .his infantry on foot. The 
troops. The kings of Denmark and Pruffia feized the princefs Lubomirfki, who was very much in the intereft 
ifland of Rugen ; and befieged him in Stralfund, and good graces of Auguftus, falling by accident into 
which furrendered; but Charles efcaped to Carelfcroon. the hands of one of his officers, he ordered her to be 
When his country was threatened with invafion by fet at liberty ; faying,. “ that he did not make war 
fo many princes, he, to the furprife of all Europe, with women.” One day, near Leipfic, a peafant threw 
marched into Norway with 20,000 men. A very himfelf at his feet, with a Complaint againft a grena- 
few Danes might have flopped the Swediih army ; dier, that he had robbed him of certain eatables pro- 
but fuch a quick invafion they could not forefee. Eu- vided for himfelf and his family. “ Is it true (faid 
rope was yet more at a lofs to find the Czar fo quiet, Charles fternly),_ that you have robbed this man ?” 
and not making a defeent upon Sweden, as he had I he foldier replied, “ Sir, I have not done near fo 
before agreed with his allies. This ina&ion was the much harm to this man as your majefty has done to 
confequence of one of the greatefl defigns, and at the his mailer ; for you have taken from Auguftus a king- 
fame time the moft difficult of any that were ever form- dom, whereas I have only taken from this ^oor fcoun- 
ed by the imagination of man. In ffiort, a fcheme was drel a dinner.” Charles made the peafant amends, 
fet on foot for a reconciliation with the Czar ; for re- and pardoned the foldier for his firmnefs : “ However, 
placing Staniflaus on the throne of Poland; and fetting my friend (fays he to him), you will do well to recol- 
James°the fecond’s fon upon that of England, befide left, that if I took a kingdom from Auguftus, I did 
reftoring the duke of Holftein to his dominions, not take it for myielf. 
Charles' was pleafed with thefe grand ideas, though Though Charles lived hardily himfelf, a foldier did 
without building much upon them, and gave his mi- not fear to remonilrate to him againft fome bread, 
nifter leave to aft at large. In the mean time, Charles which was. very black and mouldy, and which yet was 
was going to make a fecond attempt upon Norway in the only provifion the troops had. Charles - called for 
1718 ; and he flattered himfelf with being mailer of a piece of it, and calmly eat it up ; faying, “ that it 
that kingdom in fix months: but while he was exa- was indeed not good, but that it might be eaten.” 
mining the. works at Fredericfhall, a place of great From the danger he was in in Poland, when he beat 
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Charles’s the Saxon troops in 1702, a comedy was exhibited at the men are well made, and the women handfome ; Cham, 

(I Marienburff, where the combat was reprefented to the their cloathing is a kind of coane cloth, or matting, 
Charlotte’s. di£advantage 0f the Swedes. “ Oh, (fays Charles, which they fallen about them middle. tier.’ 

u 1 ¥ ^ ' hearing of it), I am far from envying them in this Queen Charlotte's Ijlands, a clutter of South-fea 
pleafure. Let them beat me upon the theatres as long iflands difeovered in 1767 by captain Carteret. He 
as they will, provided I do but beat them in the field.” counted feven, and there were fuppofed to be many 
He wrote feme obfervations on war, and on his own more. The inhabitants of thefe iflands are defenbed 
campaigns from 1700 to 1709 ; but the MS. was loft as extremely nimble and vigorous, and almoft as well 
at the unfortunate battle of Pultowa. qualified to live in the water as upon land: they are 

CHARLES’s-cape, a promontory of Virginia, in very warlike; and, on a quarrel with fome of captain 
North America, forming the northern head-land of Carteret’s people, they attacked them with great re- 

■the ftrait that enters the bay of Cheafepeak. folution ; mortally wounded the mafter and three of 
Charles's-Fort, a fortrefs in the county of Cork, the failors ; were not at all intimidated by the fire- 

and province of Munfter, in Ireland, fituated at the arms; and at laft, notwithftandmg the averfion of 
mouth of Kinfale harbour. W. Long. 8. 20. and N. captain Carteret to died blood, he was obliged to fe- 
Lat. 51.21. cure watering places by firing grape-lhot into the 

Charles's-Town, or Charlejlo!ujn> the capital of woods, which dettroyed manj ^oi the inhabitants. 
South Carolina, in North America, fituated on a pe- Thefe ifiands lie in S. Lat. 11 . E. Long. 164°. I hey 
ninfula formed by Aftiley and Cooper rivers, the for- are fuppofed to be the Santa Cruz of Mandana, who 
mer of which is navigable for (hips twenty miles above died there in 1595. 
the town. W. Long. 79. o. and N. Lat. 32. 30. CHARM, a term derived from the Latin carmen, a 

Charles's-Wam, in aftronomy, feven ittars in the “verfe;” and ufed to denote a magic power, or fpell, 
conftellation called urja major or the Great Bear. by which, with the affiftance of the devil, forcerers 

CHARLETON, an ifland at the bottom of Hud- and witches were fuppofed to do wonderful things, 
fon’s-bay, in North America, fubjed to Great Britain, far furpaffing the'power of nature. 
W. Long. 80. o. and N. Lat. 52. 30. CHARNEL, or Charnel-house, a kind of por- 

Charleton (Walter), a learned Englilh phyfician tico or gallery, ufually in or near a church-yard, over 
born in 1619, was phyfician in ordinary to Charles I. which were anciently laid the bones of the dead, after 
and Charles II. one of the firft members of the royal the flelh was whblly confumed. Charnel-houfes are 
fociety, and prefident of the college of phyficians. He now ufuaily adjoining to the church, 
wrote on various fubjeds; but at laft his narrow cir- CHARON, in fabulous hiftory, the fon of Erebus 
cumftances obliged him to retire to the ifland of Jer- and Nox, whofe office was to ferry the fouls of the 
fey, were he died in 1707. deceafed over the waters of Acheron, for which each 

CHARLOCK, the Engliih name of the Rapha- foul was to pay a piece of money. For this reafon 
nus ; it is a very troublefome weed among corn, be- the Pagans had a cuftom of putting a piece of money 
ing more frequent than almoft any other. There are into the mouth of the dead, in order that they might 
two principal kinds of it; the one with a yellow flower, have fomething to pay Charon for their paffage. 
the other with a white. Some fields are particularly CHARONDAS, a celebrated legiflator of the Thu- 

* fubjed to be over-run with it, efpecially thofe which rians, and a native of Catanea in Sicily, flouriflied 446 
have been manured with cow-dung alone, that being a before Chrift. He forbad any perion’s appearing 
manure very favourable to the growth of it. The armed in the public affemblies ©f the nation; but one 
farmers in fome places are fo fenfible of this, that they day going thither in hafte, without thinking of his 
always mix horfe-dung with their cow-dung, when fword, he was no fooner made to obferve his miftake 
they ufe it for arable land. When barley, as is often than he ran it through his body, 
the cafe, is infefted with this weed to fu$h a degree as CHAROST, a town of France, in Berry, with the 
to endanger the crop, it is a very good method to title of a duchy. It is feated on the river Arnon, 
mow down the charlock in May, when it is in flower, E. Long. 2. 15. N. Lat. 46. 56. 
cutting it fo low as juft to take off the tops of the CHAROUX, a town of France, in the Bourbon- 
leaves of barley with it: by this means the barley will nois, feated on an eminence, near the river Sioulle. It 
get up above the weed; and people have got four has two parilhes, which are in different diocefes* 
quarters of grain from an acre of fuch land as would E. Long. 3. 15. N. Lat. 46. 10. 
have fear;-^yielded any thing without this expedient. CHARPENTIER (Francis), dean of the French 
Where any land is particularly fubjeft to this weed, academy, was born in 1620. His early capacity in- 
the heft method is to fow it with grafs-feed, and make dined his friends to educate him for the bar : but he 
a pafture of it; for then the plant will not be trouble- was much more delighted with the ftudy of languages 
fome, it never growing where there is a coat of grafs and antiquity than of the law; and preferred repofe 
upon the ground. to tumult. M. Colbert made ufe of him in eftablifli- 

Queen CHARLOTTE’S Island, an ifland in the ing his new academy of medals and inferiptions; and 
South Sea, firft difeovered by captain Wallis in the no perfon of that learned fociety contributed more 
Dolphin, in 1767, who took poffeffion of it in the than himfelf toward that noble feries of medals which 
name of King George III. Here is good water, and were ftruck on the confiderable events that diftinguiffi- 
plenty of cocoa-nuts, palm-nuts, and feurvy-grafs. The ed the reign of Louis XIV. He publifhed feveral 
inhabitants are of a middle ftature, and dark com- works, which were aU well received; and died in 
jfie&ion, with long hair hanging over their ffioulders; 1702. 
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CHARR, in ichthyology. See Sat,mo. 
CHAR RON (Peter), the author of a book intitled 

Of Wifdom, which gained him great reputation, was 
born at Paris in the year 1541. After being advocate 
in the parliament of Paris for five or fix years, he ap- 
plied himfelf to divinity; and became fo great a 
preacher, that the bilhops of feveral diocefes offered 
{im the higheft dignities in their gift. He died at 
Paris, fuddenly in the ftreet, November 16. 1603. 

CHART, or Sea-chart, an hydrographical map, 
or a projection of iome part of the earth’s fuperficies 
m pianot for the ufe of navigators. 

Charts differ very confiderably from geographical 
or land-maps, which are of no ufe in navigation. Nor 
are fea-charts all of the fame kind, fome being what 
we call plane-charts, others mercator-charts, and others 
globular charts. 

Plane Chart, is a reprefentation of fome part of 
the fuperficies of the terraqueous globe, in which the 
meridians are fuppoled parallel to each other, the 
parallels of latitude at equal diftances, and confequent- 
ly the degrees of latitude and longitude every where 
equal to each other. See Plane Chart. 

Mercator's Chart, is that where the meridians are 
ftraight lines, parallel to each other, and equidiftant ; 
the parallels are alfo ftraight lines, and parallel to 
each other: but the diftance between them increafes 
from .the equinoftial towards either pole, in the ratio 
©f the fecant of the latitude to the radius. See Navi- 
gation. 

Globular Chart, a meridional projection, wherein 
the diftance of the eye from the plane of the meridian, 
upon which the projection is made, is fuppofed to be 
equal to the fine of the angle 450. This projection 
comes the neareft of all to the nature of the globe, be- 
caufe the meridians therein are placed at equal dif- 
tances; the parallels alfo are nearly equidiftant, and 
confequently the feveral parts of the earth have their 
proper proportion of magnitude, diftance, and fitua- 
tion, nearly the fame as on the globe itfelf. See Glo- 
bular Projection. 

Hydrographic Charts, fiieets of large paper, where- 
on feveral parts of the land and fea are deferibed, 
with their refpective coafts, harbours, founds, flats, 
rocks, fhelves, fands, &c. together with the longitude 
and latitude of each place,, and the points of the com- 
pafs. See Mercator's Chart. 

Stenographic Charts, particular deferiptions of the 
fpots, appearances, and maculas of the moon. See As- 
tronomy, n°63. and 140. 

Topographic Charts, draughts of fome fmall parts 
of the earth only, or of fome particular places, with- 
out regard to its relative fituation, as London, York, 
&c. 

CHARTA, or Carta, primarily fignifies a fort of 
paper made of the plant papyrus or biblus. See Pa- 
per, and Charter. 

Charta Emporetica, in pharmacy, &c. a kind of pa- 
per made very foft and porous, ufed to filter withal. 
See Filtration, &c.. 

Charta is alfo ufed in our ancient cuftoms for a 
charter, or deed in writing. See Charter. 

Magna Charta, the great charter of the liber- 
ties of Britain, and the bafts of our laws and privi- 
leges. 

359 1 C. H A. . . 
This charter may be faid to derive its origin from Charts. 

king Edward the Confeffcr, who granted feveral pri- 
vileges to the church and ftate by charter: thefe liber- 
ties and privileges were alfo granted and confirmed by 
king Henry I. by a celebrated great charter now loft ^ 
but which was confirmed or re-enafted by king Hen- 
ry II. and king John. Henry III. the fuceeffor of this 
laft prince, after having caufed 12 men make inquiry 
into the liberties of England in the reign of Henry L 
granted a new charter; which was the fame as the pre- 
fent magna charta. This he feveral times confirmed, 
and as often broke ; till, in the 37th year of his reign, 
he went to Weftminfter-hall, and there, in prefence of 
the nobility and bifliops, who held lighted candles in 
their hands, magna charta was read, the king all the 
time holding his hand to his breaft, and at laft folemn- 
ly fwearing faithfully and inviolably to obferve all the 
things therein contained, &c. Then the biftiops ex- 
tinguifhing the candles, and throwing them on the 
ground, they all cried out, “ Thus let him be extin- 
guilhed, and ftink in hell, who violates this charter.** 
It is obferved, that, notwithftanding the folemnity of 
this confirmation, king Henry', the very next year* 
again invaded the rights of his people, till the barons 
entered into a war againft him ; when,, after various 
fuccefs, he confirmed this charter, and the charter ©f 
the foreft, in the 5 2d year of his reign. 

This charter confirmed many liberties-of the church, 
and redreffed many grievances incident to feodal te- 
nures, of no fmall moment at the time; tho’ now, un- 
lefs conlidered attentively and with.this retrofpedt, they 
feem but of trifling concern. But, befides thefe feo- 
dal provifions, care was allb taken therein to proteft 
the fubjeft againft other oppreffions, then frequently 
arifing from unreafonable amercements, from illegal 
diftrefles or other procefs for debts or fervices due to 
the crown, and from the tyrannical abufe of the pre- 
rogative of purveyance and pre-emption. It fixed the 
forfeiture of lands for felony in the fame manner as it 
ftill remains ; prohibited for the future the grants of 
exclufive fiftteries; and the eredlion of new bridges fo 
as to opprefs the neighbourhood. With refpedl to 
private rights, it eftablilhed the teftamentary power 
of the fubjedt over part of his perfonal eftate, the reft 
being diftributed among his wife and children ; it laid 
down the law of dower, as it hath continued ever 
fince; and prohibited the appeals of women,.unlefs after 
the death of their hufbands. In matters of public po- 
lice and national concern, it enjoined an uniformity of 
weights and meafures; gave new encouragements to 
commerce, by the prote&ion of merchant-ftrangers ;, 
and forbad the alienation of lands in mortmain. With 
regard to the adminiftration of juftice : befides prohi- 
biting all denials or delays of it, it fixed the court of 
common-pleas at Weftminfter, that the fui tors might 
no longer be haraffed with following the king’s per- 
fon in all his progreffes; and at the fame time brought 
the trial of iffues home to the very doors of the free- 
holders, by direfting affizes to be taken in the proper 
counties,, and eftablifhing annual circuits: it alfo cor-- 
re&ed fome abuies then incident to the trials by wager 
of law and of battle; directed the regular award- 
ing of inquefts for life or member; prohibited the 
king’s inferior minifters from holding pleas of the 
crown, or trying any criminal charge, whereby many 
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Charter, forfeitures might otherwife have unjuftly accrued to 
i hai-ter- exchequer ; and regulated the time and place of 
.':t*' holding the inferior tribunals of juftice, the county- 

court, IherifF’s torn, and court-leet. It confirmed and 
<dtablifhed the liberties of the city of London, and all 
other cities, boroughs, towns, and ports of the king- 
dom. And laftly (which alone would have merited 
the title that it bears, of the great charter), it protec- 
ted every individual of the nation in the free enjoyment 
of his life, his liberty, and his property, unlefs de- 
clared to be forfeited by the judgment of his peers or 
the law of the land. 

This excellent charter, fo equitable, and beneficial 
to the fubjedt, is the molt ancient written law in the 
kingdom. By the 2 5th Edward I. it is ordained, that 
it lhall be taken as the common law; and by the 43d 
Edward III. all ftatutes made againft it are declared 
to be void. 

CHARTER, m law, a written inflrument, or evi- 
dence of things adted between one perfon and ano- 
ther. The word charter comes from the Latin charta, 
anciently ufed for a public and authentic a£t, a dona- 
tion, contract, or the like ; from the Greek 
“ thick paper” or “ pafteboard,” whereon public adts 
were wont to be written. Britton divides charters into 
thofe of the king, and thofe of private perfons. 1. 
Charters of the king, are thofe whereby the king paf- 
feth any grant to any perfon or body politic, as a char- 
ter of exemption of privilege, &c. ; charter of pardon, 
whereby a man is forgiven a felony, or other offence 
committed againft the king’s crown and dignity; char- 
ter of the forejl, wherein the laws of the foreft are 
comprifed, fuch as the charter of Canutus, &c. 2. 
Charters of private perfons, are deeds and inflruments 
for the conveyance of lands, &c. And the purchafer 
of lands {hall have all the charters, deeds, and evi- 
dences, as incident to the fame, and for the mainte- 
nance of his title. 

CHAKrER-Govemmejits in America. See Colony. 
CnAkTER-Land, fuch land as a perfon holds by char- 

ter ; that is, by evidence in writing, otherwife called 
freehold. 

CHARTERPARTY, in commerce, denotes the 
inftrument of freightage, or articles of agreement for 
the hire of a veffel. See Freight, &c. 

The charterparty is to be in writing; and to befign- 
ed both by the proprietor or the mafter of the fhip, 
and the merchant who freights it. It is to contain the 
name and the burden of the veffel; the names of the 
mafter and the freighter; the price or rate of freight; 
and the time of loading and unloading ; and the other 
conditions agreed on. It is properly a deed, or poli- 
cy, whereby the mafter or proprietor of the veffel 
engages to furnifh immediately a tight found veffel, 
well equipped, caulked, and flopped, provided with an- 
chors, fails, cordage, and all other furniture to make 
the voyage required, as equipage, hands, vidluals, and 
other munitions ; in confideration of a certain fum to 
be paid by the merchant for the freight. Laftly, the 
Ihip with all its furniture, and the cargo, are refpec- 
tively fubje&ed to the conditions of the charterparty. 
The charterparty differs from a bill of lading, in that 
the firft is for the entire freight, or lading, and that 
both for going and returning; wheireaa the latter is on- 

N° 69. . . 

ly for a part of the freight, or at moft only for the Chartohpp 
voyage one way. *ax 

The prefent Boyer fays, the word comes from cirarybdu, 
hence, that per medium charta incidebatur, et fic febat v j 
charta partita; becaufe, in the time when notaries 
were lefs common, there was only one inftrument made 
for both parties : this they cut in two, and gave each 
his portion; joining them together at their return, 
to know if each had done his part. This he obferves 
to have feen pradlifed in his time ; agreeable to the 
method of the Romans, who, in their ftipulations, ufed 
to break a ftaff, each party retaining a moiety thereof 
as a mark. 

CHARTOHPYLAX, the name of an officer of 
the church of Conftantinople, wdio attends at the door 
of the rails when the facrament is adminiftered, and 
gives notice to the priefts to come to the holy table. He 
reprefents the patriarch upon the bench, tries all eccle- 
fiaftical caufes, keeps all the marriage regifters, affifts 
at the confecration of bifhops, and prefents the bifhop 
eledl at the folemnity, and likewife all other fubordinate 
clergy. This office refembles in fomefhape that of the 
bibliothecarius at Rome. 

CHARTRES, a large city of France, in the pro- 
vince of Orleanois, fituated on the river Eure, in 
E, Long. 1. 32. N. Lat. 48. 47. It is a bifhop’s 
fee. 

CHARTREUSE, or Chartreuse-grand, a ce- 
lebrated monaftery, the capital of all the convents of 
the Carthufian monks, fituated on a fteep rock in the 
middle of a large foreft of fir-trees, about feven miles 
north-eaft of Grenoble, in the province of Dauphine 
in France : E. Long. 5.5. N. Lat. 45. 20. See Car- 
thusians. 

From this mother-convent, all the others of the fame 
order take their name; among which was theChartreufe 
of London, corruptly called the charterhoufe, now 
converted into an hofpital, and endowed with a revenue 
of 6001. per am. 

Here are maintained 80 decayed gentlemen, not 
under 50 years of age: alfo 40 boys are educated and 
fitted either for the univerfity or trades. Thofe fent 
to the univerfity, have an exhibition of 20I. a-year for 
eight years ; and have an immediate title to nine church- 
livings in the gift of the governors of the hofpital, who 
are fixteen in number, all perfons of the firft diftindtion, 
and take their turns in the nomination of penfioners 
and fcholars. 

CHARTULARY, Chartularius, a title given 
to an ancient officer in the Latin church, who had the 
care of charters and papers relating to public affairs. 
The chartulary prefided in ecclefiaftical judgments, in 
lieu of the pope. In the Greek church the chartulary 
was called chartophylax ; but his office was there much 
more confiderable ; andfome even diftinguifh the char- 
tulary from the chartophylax in the Greek church. 
See Chartophylax 

CHARYBD1S, (anc. geog.) a whirlpool in the 
ftraits of Meffina, according to the poets ; near Sicily, 
and oppofite to Scylla, a rock on the coaft of Italy. 
Thucydides makes it to be only a ftrong flux and re- 
flux in the ftrait, or a violent reciprocation of the tide, 
efpecially if the wind fets fouth. But on diving into 
the Charybdis, there are found vaft gulphs and whirl- 
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Chafe. 

! See Faref, 

Britijb 
Zod, i. 42. 

pools below, which produce all the commotion on the 
furface of the water. 

Charybdis is ufed by Horace to denote a rapacious 

^CHASE, or Chace, in law, is ufed for a driving of 
cattle to or from any place; as to a diftreis, or fort- 
let, £sV. r j 

Chase, or Chace, is alfo a place of retreat for deer 
and wild beafts; of a middle kind between a foreit 
and a park, being ufually lefs than a foreft,. and not 
poffefTed of fo many privileges ; but wanting, v. g. 
courts of attachment, ivvainmote, and juftice feat . 
Yet it is of a large extent, and Hocked both with a 
greater diverfity of wild beafts or game, and more 
keepers than a park. Crompton obferves, that a fo- 
reft cannot be in the hands of a fubjeft, but it forth- 
with lofes it name, and becomes a chafe; in regard all 
thofe courts lofe their nature when they come into the 
hands of a fubjeft ; and that none but a king can make 
a lord chief juftice in eyre of the foreft. See Justice 
in Eyre. , r * 

The following hiftory of the Enghlh chaies is given 
by Mr Pennant. “ At firft the beafts of chafe had this 
whole ifland for their range ; they knew no other li- 
mits than the ocean, nor confefled any particular ma- 
tter. When the Saxons had eftablifhed themfelves in 

feems to have claimed his privilege, and mixed with 
this fray fome of the events of the battle of Otter- 
bourne. 

“ When property became happily more divided 
by the relaxation of the feodal tenures, thefe exten- 
live hunting-grounds became more limited; and as 
tillage and hulbandry incteafed, the beafts of chace 
were obliged to give way to others more ufeful to the 
community. The vaft tra£ts of land, before dedica- 
ted to hunting, were then contracted ; and, in propor- 
tion as the ufeful arts gained ground, either loft their 
original deftination, or gave rife to the invention of 
parks. Liberty and the arts feem coeval; for when 
once the latter got footing, the former protefted the 
labours of the induftrious from being ruined by the li- 
centious fportfman, or being devoured by the objefts 
of his diverfion : for this reafon, the fubje&s of a de- 
fpotic government ftill experience the inconvenien- 
ces of vaft waftes and forefts, the terrors of the 
neighbouring hufbandmen; while in our well regu- 
lated monarchy very few chaces remain. The Eng- 
lifh ftill indulge themfelves in the pleafures of hunting ; 
but confine the deer kind to parks, of which England 
boafts of more than any other kingdom in Europe. 
The laws allow every man his pleaiure ; but confine 
them in fuch bounds as prevent them from being in- 

Before the 

Chafe. 

iter. Wnen the oaxons nau euauiuncu ... —„ r* , 
the heptarchy, they were referved by each fovereign junous to the meaneft of the community - , . " ^ j: r,   xx/ar in reformation, the prelates feem to have g for his own particular diverfion : hunting and war, in 
thofe uncivilized ages, were the only employ of the 
great; their aftive, but uncultivated minds, being fuf- 
ceptible of no pleafures but thofe of a violent kind, fuch 
as gave exercife to their bodies, and prevented the pain 
of thinking. . 

« But as the Saxon kings only appropriated thofe 
lands to the ufe of forefts which were unoccupied, fo 
no individuals received any injury: but when the con- 
queft had fettled the Norman line on the throne, this 
paffion for the chace was carried to an excefs, w'hich 
involved every civil right in a general ruin: it fuper- 
feded the confideration of religion even in a fuperfti- 
tious age : the village-communities, nay even the moft 
facred edifices, were turned into one vaft watte, to 
make room for animals, the objefts of a lawlefs ty- 
rant’s pleafure. The new foreft in Hampfhire is too 
trite an inftance to be dwelt on ; fanguinary laws were 
enafted to preferve the game; and in the reigns of 
William Rufus, and Henry I. it was lefs criminal to 
deftroy one of the human fpecies than a beaft of chafe. 
Thus it continued while the Norman line filled the 
throne ; but when the Saxon line was reftored under 
Henry IL the rigour of the foreft laws was immedi- 
ately foftened. 

“ When our barons began to form a power, they 
claimed a vaft, but more limited, traft for a diveriion 
that the Englilh were always fond of. They were 
very jealous of any encroachments on their refpedfive 
bounds, which were often the caufe of deadly feuds: 
fuch a one gave caufe to the fatal day of Chevy-chace ; 
a fail which, though recorded only in a ballad, may, 
from what we know of the manners of the times, be 
founded on truth: not that it was attended with all 
the circumftances which the author of that natural but 
heroic compofition hath given it; for, on that day, 
neither a Percy nor a Douglas fell: here the poet 

Vol. IV. Part I. 

reformation, the prelates feem to have guarded fuffici- 
ently againll this want of amufement, the fee of Nor- 
wich, in particular, being poffeffed, about that time, of 
thirteen parks.” 

Chase, in the fea-language, is to purfue a fhip; 
which is alfo called giving chafe. 

Stern Chase, is when the chafer follows the chafed 
aftern dire&ly upon the fame point of the compafs. 

To lie with a flip's fore-foot in a Chase, is to fail and 
meet with her by the neareft diftance ; and fo to crofs 
her in her way, or to come acrofs her fore-foot. 

A (hip is laid to have a good chafe, when file is fo 
built foreward on, or a-ftern, that fhe can carry many 
guns to (hoot forewards or backwards j according to 
which (he is faid to have a good foreward, or goodJlern 
chafe. . 

CnASE-Guns, are fuch whofe ports are either in the 
head (and then they are ufed in chafing of others); or 
in the ftern, which are only ufeful when they are pur- 
fued or chafed by any other {hip. 

Chase of a Gun, is the whole bore or length of a 
piece taken within-iide. 

Wild-goof; Chace, a term ufed to exprefs a fort of 
racing on horfeback ufed formerly, which re {enabled 
the flying of wild-geefe ; thofe birds generally going 
in a train one after another, not in confufed flocks as 
other birds do. In this fort of race the two horfes, 
after running twelve feore yards, had liberty, which 
horfe foever could take the leading, to ride what 
ground the jocky pleafed, the hindmoft horfe being 
bound to follow' him within a certain diftance agreed 
on by the articles, or elfe to be whipped in by the 
tryers and judges wdio rode by ; and whichever horfe 
could diftance the other, won the race. This fort of 
racing was not long in common ufe ; for it was found 
inhuman, and deftruiftive to good horfes, when two 
fuch were matched together. For in this cafe neither 
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Chafing was able to diftance the other till they were both 

. ready to fink under their riders ; and often two very , Chafhty. gQOCj horfes were both fpoiled, and the wagers forced 

to be drawn at laft. The mifchief of this fort of 
racing foon brought in the method now in ufe, of run- 
ning only for a certain quantity of ground, and de- 
termining the plate or wager by the coming in iirft at 
the poll. 

Chasing of Gold, Silver, &c. See Enchasing. 
CHASTE-tree. See Vitex. 
CHASTITY; purity of the body, or freedom 

from obfcenity.—The Roman law juftifies homicide 
in defence of the chaflity either of one’s felf or rela- 
tions ; and fo alfo, according to Selden, flood the law 
in the Jewifh republic. Our law likewife juftifies a 
woman for killing a man who attempts to ravifh her. 
So the huiband or father may juftify killing a man who 
attempts a rape upon his wife or daughter; but not 
if he takesthem in adultery by confent: for the one 
is forcible and felonious, but not the other. 

Chaftity is a virtue univerfally celebrated. There is 
indeed no charm in the female fex that can fupply its 
place. Without it, beauty is unlovely, and rank is 
contemptible ; good breeding degenerates into wai*- 
tonnefs, and wit into impudence. Out of the nume- 
rous inftances of eminent chaftity recorded by authors, 
the two following are fele&ed on account of the leffbn 
afforded by the different modes of conduct which they 
exhibit. 

Lucretia was a lady of great beauty and noble ex- 
tradiion : fhe married Collatinus, a relation of Tar- 
quinius Superbus, king of Rome. During the fiege 
of Ardea, which lafted much longer than was expedied, 
the young princes paffed their time in entertainments 

* Lt-o. 1. i. and diverfions. One day as they were at fupper *, at 
c. 56—60. Sextus Tarquin’s the king’s eldeft fon, with Colla- 

^ ti11118* Lucretia’s hufband, the converfation turned on 1 the merit of their wives : every one gave his own the 
flor. 1.iii. preference. “ What fignify fo many words?” fays 
9. Collatinus ; “ you may in a few hours, if you pleafe, 

be convinced by your own eyes, how much my Lucre- 
tia excels the reft. We are young: let us mount our 
horfes, and go and furprife them. Nothing can bet- 
ter decide our difpute than the ftate we fhall find them 
in at a time when moft certainly they will not expedl 
us.” They were a little warmed with wine : “ Come 
on, let us go,” they all cried together. They quickly 
galloped to Rome, which was about twenty miles from 
Ardea, where they find the princeffes, wives of the 
young Tarquins, furrounded with company, and every 
circumftance of the higheft mirth and pleafure. From 
thence they rode to Collatia, where they faw Lucretia 
in a very different fituation. With her maids about 
her, ihe was at work in the inner part of her houfe, 
talking on the dangers to which her hufband was expo- 
fed. The vidtory was adjudged to her unanimoufiy. 
She received her guefts with all poflible politenefs and 
civility. Lucretia’s virtue, which fhould have com- 
manded refpedl, was the veiy thing which kindled in 
the breaft of Sextus Tarquin a ftrong and deteftable 
paffion. Within a few days he returned to Collatia; 
and upon the plaufible excufe he made for his vifit, he 
was received with all the £ Jitenefs due to a near rela- 
tion, and the eldeft fon of a king. Watching the fit- 

ted: opportunity, he declares the paffion fire had excited Chafiky. 
at his laft vifit, and employed the moft tender intrea- 
ties, and all the artifices poffible, to touch a woman’s 
heart ; but all to no purpofe. He then endeavoured 
to extort her compliance by the moft terrible threat- 
enings. It was in vain. She ftill perlifted in, her re- 
folution ; nor could die be moved, even by the fear of 
death. But when the monfter told her that he would 
firft difpatch her, and then having murdered a flave, 
would lay him by her fide, after which he woidd fpread 
a report, that having caught them in the act of adul- 
tery, he had punifhed them as they deferved ; this 
feemed to fiiake her refolution. She hefitafed, not 
knowing which of thefe dreadful alternatives to take, 
whether, by confenting, to difttonour the bed of her 
hufband, whom fhe tenderly loved ; or, by refuting, to 
die under the odious character, of having proftituted 
her perfon to the luft of a flave. He faw the ftruggle 
of her foul; and feizing the unlucky moment, obtain- 
ed an inglorious conqueft. Thus Lucretia’s virtue, 
which had been proof againft the fear ofdeath, could riot 
hold out againft the fear of infamy. The young prince, 
having gratified his pafiion, returned home as in tri- 
umph. On the morrow, Lucretia, overwhelmed with 
grief and defpair, fent early in the morning to defire her 
father and her hufband to come to her, and bring with 
them each a trufty friend, affuring them there was no 
time to lofe. They came with all fpeed, the one ac- 
companied with Valerius (fo famous after under the 
name of Publicola), and the other with Brutus. The 
moment fhe faw them come, fhe could not command 
her tears ; and when her hufband afked her if all was 
well ? “ By no means,” faid fhe, “ it cannot be well 
with a woman after fhe has loft her honour. Yes, Col- 
latinus, thy bed has been defiled by a ftranger : but 
my body only is polluted ; my mind is innocent, as 
my death fhall witnefs. Promife me only not to fuffer 
the adulterer to go unpunifhed : it is Sextus Tarqui- 
nius, who laft night, treacherous gucft, or rather cruel 
foe, offered me violence, and reaped a joy fatal to me j 
but, if you are men, it will be ftill more fatal to him.” 
All promifed to revenge her ; and, at the fame time, 
tried to comfort her with reprefenting, “ That the 
mind only fins, not the body; and where the confent 
is wanting, there can be no guilt.” “ What Sextus 
deferves,” replies Lucretia, “ I leave you to judge ; 
but for me, though I declare myfelf innocent of the 
crime, I exempt not myfelf from punifhment. No 
immodeft woman {hall plead Lucretia’s example to 
outlive her difhonour.” Thus faying, fhe plunged 
into her breaft a dagger fhe had concealed under her 
robe, and expired at their feet. Lucretia’s tragical 
death has been praifed and extolled by Pagan writers, 
as the higheft: and moft noble aft of heroifm. The 
gofpel thinks not fo : it is murder, even according to 
Lucretia’s own principles, fince fhe punifhed with death 
an innocent perlon, at leaft acknowledged as fuch by 
herfelf. She was ignorant that our life is not in our own 
power, but in his difpofal from whom we receive it. 
St Auftin, who carefully examines, in his book De 
Civitate Dei, what we are to think of Lucretia’s death, 
conliders it not as a courageous aftion, flowing from 
a true love of chaftity, but as an infirmity of a woman 
too fenfible of worldly fame and glory ; and who, from 
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Chafilty, a dread of appearing in the eyes of alien an accomplice tany, with an old cattle. W. Long. I. 20. N. Lat. Chateau 
Chateau- 0f the violence fhe abhorred, and of a crime to which 47*40. . . Chatelle- 
criant. flie wag entjreiy a ftranger, commits a real crime upon Chateau-Ch'inon^ a town of France in Nivernois, rault. 

 ' herfelf voluntarily and defignedly. But what cannot and capital of Morvant, with a confiderable manufa&ure '  1 
be fufficiently admired in this Roman lady is her ab- of cloth. E. Long. 3. 48. N. Lat. 47. 2. 
horrence of adultery, which die feems to hold fo de- Chateau-Dauphin, a very ftrong caltle of Piedmont 
tellable as not to bear the thoughts of it. In this in Italy, and in the marquifate of Saluces, belonging 
fenfe, flie is a noble example for all her fex. to the king of Saidinia. It was _ taken by the com- 

Chiomara, the wife of Ortiagon, a Gaulilh prince, bined army of France and Spain in 1744, and was re- 
was equally admirable for her beauty and chaftity. ftored by the treaty of Aix-la-Chapelle. . 
Dhring the war between the Romans and the Gauls, CuATEAu-Ju-Loir, a town of France in the Maine, 
A. R. 563, the latter were totally defeated on Mount famous for fuftaining a liege of feven years againll the 
Olympus. Chiomara, among many other ladies, was Count of Mans. It is feated on the river Loir, in 
taken prifoner, and committed to the care of a centu- E. Long. o. 25. N. Lat. 47. 40. 
rion, no lefs paffionate for money than women. He, GnATEAU-Dun, an ancient town of France, and ca- 
at firft, endeavoured to gain her confent to his infa- pital of the Dunpis, with a callle and rich monallery ; 
mous defires ; but not being able to prevail upon her, feated on an eminence near the river Loir, in E. Long, 
and fubvert her conllancy, he thought he might em- 1. 26. N. Lat. 48. 4. 
ploy force with a woman whom misfortune had reduced Chateau-Ncu/, the name of feveral towns at l ranee, 
to llavery. Afterwards, to make her amends for that viz. one in Perche ; another in Angumois, on the 
treatment, he offered to reftore her liberty; but not river Charente, near Angoufeline; a third in Berry, 
without ranfom. He agreed with her for a certain feated on the river Cher; and feveral other fmall 
fum, and to conceal this defign from the other Ro- places. 
mans, he permitted her to fend any of the prifoners Ihe CuATEAu-Portien, a town of France, in Champagne, 
fhould choofe to her relations, and affigned a place and in a diltrift called Portien, with a caftle built on 
near the river where the lady Ihould be exchanged for a rock, near the river Aine. E. Long. 4. 23. N. 
gold. By accident there was one of her own Haves a- Lat. 49. 35. 
Jjongft the prifoners. Upon him Ihe fixed ; and the CuATEAu-Renaud, a town of France, in the Gate- 
centurion foon after carried her beyond the advanced nois, where clothes are made for the army, and where 
polls, under cover of a dark night. Phe next evening there is a tiade in iaftion. E. Long. 2. 2^. N. Lat. 
two of the relations of the princefs came to the place 48. o. This is alfo the name of a town of Touraine, 
appointed, whether the centurion alio carried his cap- m I'ranee, with the title of a maiqunate. E. Long, 
tive. When they had delivered him the Attic talent 2. 4** N* Lat. 47* 22* _ _ 
they had brought, which was the fum they had agreed ChaTe.au-Roux, a town of France, in Berry, with 
on, the lady, in her own language, ordered thofe who the title of a duchy. It has a cloth-manufadlure, and 
came to receive her to draw their fwords and kill the is feated in a very large pleafant plain on the river 
centurion, who was then amufing himfelf with weigh- Indre, in E. Long. 1. 47* ^ Lat. 46.49* 
Jng the gold. Then, charmed with having revenged CnATEAu-Thierra, a town of France, in Champagne, 
the injury done her chaftity, Ihe took the head of the with the title of a duchy, and a handfome caftle on an 
officer, which Ihe had cut off with her own hands, and eminence, feated on the river Maine, in E. Long. 3. 
hiding it under her robe, went to her hufband Ortiagon, 23* N. Lat. 49. 12. 
who had returned home after the defeat of his troops. Chateau-Dilain, a town of France, in Champagne, 
As foon as (he came into his prefence, (he threw the with a caftle, and the title of a duchy ; feated on the 
centurion’s head at his feet. He was ftrangely fur- river Anjou. E. Long. 2. 59. N. Lat. 48. O. 
prifed at fuch a fight; and afked her whofe head it CHATEL, or Chate, a town of Lorrain, in the 
was, and what had induced her to do an ad fo un- Vofque, feated on the river Mofelle, eight miles from 
common to her fex ? With a face covered with a fud- Mirecourt. 
den blufh, and at the fame time expreffing her fierce CtiATEL-Aillon, a maritime town of France, in Satn- 
indignation, (he declared the outrage which had been tonge, five miles from Rochelle; formerly very confi- 
done her, and the revenge (lie had taken for it. Du- derable, but is now great.y decayed, 
ring the reft of her life, (he ftedfaftly retained the famd CnATEL-Chaloti, a town of France, in Franche 
attachment for the purity of manners which confti- Comte, remarkable for its abbey of benedi&ine nuns, 
tutes the principal glory of the fex, and nobly fuftain- E. Long. 5. 25. N. Lat. 46. 50. 
ed the honour of fo glorious, bold, and heroic an ac- CHATELET, a town of the Netherlands, in Na- 
tion.—This lady was much more prudent than Lucre- mur, feated on the Sambre, in the biffioprick of Liege, 
tia, in revenging her injured honour by the death of E. Long. 4. 28. N. Lat. 50. 25. 
her ravifiier, rather than by her own. Plutarch re- Chatelet, the name of certain courts of juftice 
lates this faft, in his treatife upon the virtue and great eftabliffied in feveral cities in France. The grand 
actions of women ; and it is from him we have the chatelet at Pans, is the place where the piendial or 
name of this, which is well worthy of being tranfmit- ordinary court of juftice of the piovoft of Pans is kept; 
ted to pofterity. coniifting of a prefidial, a civil chamber, a criminal 
, The above virtue in men is termed continence. See chamber, and a chamber of policy. Ihe little chatelet 
Continence. . is an old fort, now ferving as a prifon. 

CHATEAU-briant, a town of France in Brit- CHATELLERAULT, a town of France, in Poi- 
Z Z 2, tQUf. 
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Chatham ton, with the title of a duchy; feated in a fertile and 

*1 pleafant country, on the river Vienne, over which there Chattciton. a handfome Itone-bridge. E. Long. o. 40. N. Lat. 

46. 34. 
CHATHAM, a town of Kent, adjoining to Ro- 

chelter, and feated on the river Medway. It is the 
principal ftation of the royal navy; and the yards and 
magazines are furnifhed with all kinds of naval ftores, 
as well as materials for building and rigging the largeft 
men of war. The entrance into the river Medway 
is defended by Sheernefs and other forts; notwith- 
ftanding which, the Dutch fleet burnt feveral fhips of 
war here in the reign of Charles II. after the peace of 
Breda had been agreed upon. In the year J757, by 
dire&ion of the Duke of Cumberland, feveral addi- 
tional fortifications were begun at Chatham ; fo that 
now the fhips are in no danger of an infult either by 
land or water. It has a church, a chapel of eafe, and 
a fhip ufed as a church for the tailors. It has likewife 
about 500 houfes, moftly low', and built with brick ; 
the ftreets are narrow, and paved j and it contains 
about 3000 inhabitants. The principal employment of 
the labouring hands is fhip-building in the king’s yard 
and private docks. This town gave title of Earl to 
that great ftatefman William Pitt in the reigns of 
George II. and III. E. Long. o. 40 N. Lat. 51. 
20. 

CHATIGAN, a town of Afia, in the kingdom of 
Bengal, on the rnofl eafterly branch of the river Gan- 
ges. It is but a poor place, though it was the firfl 
the Portuguefe fettled at in thefe parte, and who ftill 
keep a fort of poffelfion. It has but a few cotton ma- 
nufactures ; but affords the belt timber for building of 
any place about it. The inhabitants are fo fufpicious 
of each other, that they always go armed with a 
fvvord, piftol, and blundeibufs, not excepting the priefts. 
It is fubjeCt to the Great Mogul. E. Long. 91. io. 
N. Lat. 23. o. 

CHATILLON-sur-Seine, a town of France, in 
Burgundy, divided into two by the river Seine. It 

v is 32 miles from Langres, and 40 from Dijon j and 
has iron works in its neighbourhood. E. Long. 4. 33. 
N. Lat. 47. 45. 

CHATRE, a town of France, in Berry, feated on 
the river Indies, 37 miles from Bourges. It carrries 
on a confiderable trade in cattle. E Long. 1. 55. 
N. Lat. 46. 35. 

CHATTELS', a Norman term, under which were 
anciently comprehended all moveable goods; thofe im- 
moveable being termed jief^ or fee. 

Chattels, in the modern fenfe of the word, are 
all forts of goods, moveable or immoveable, except fuch 
as are in the nature of freehold. 

CHATTERER, in ornithology. See Ampelis. 
CHATTERTON (Thomas), a late unfortunate 

poet, whofe fate and performances have excited in no 
imall degree the public attention, as well as given rife 
to much literary controverfy. He was born at Briitol, 
Nov. 20. 1752 ; and educated at a eharity-fehool on 
St Auguftin’s Back, where nothing more was taught 
than reading, writing, and accounts. At 14 years of 
age, he was articled clerk to an attorney at Briftol, with 
whom he continued about three years ; yet, though his 
education was thus confined, he difeovered an early 
^urn towards poetry and Englifh antiquitiesj and par- 

ticularly towards heraldry. How foon he began to be Chattertfir; 
an author is not known. In the Town and Country 
Magazine for March 1769, are two letters, probably 
from him, as they are dated from Briitol, and fubferi- 
bed with his ufual fignature, D. B. that is, Dunhelmus 
Erijlnlienfs. The lormer contains fhort extiadfs from 
two MSS. “ written 300 years ago by one Rowley a 
monk,” concerning drefs in the age of Henry II. ; the 
latter, “ Ethelgar, a Saxon poem,” in bombaft profe. In 
the lame magazine for May 1769, are three communi- 
cations from Briitol, with the lame fignaturc D, B. one 
of them intitled “ Obfervations upon Saxon Heraldry, 
with drawings of Saxon Atchievements;” and in the 
fubfequent months of 1769 and 1770, there are feveral 
other pieces in the fame magazine, which are un- 
doubtedly of his compolition. 

In April 1770, he left Briftol, difgufted with his 
profelfion, and irreconcileable to the line of life in 
which he was placed ; and coming to London in hopes 
ot advancing his fortune by his pen, he funk at once 
from the fublimity of his views to an abfolute depen- 
dence on the patronage of bookfellers. Things, how- 
ever, feem foon to have brightened up a little with him; 
for, May 14. he writes to his mother, in high fpirits, 
upon the change of his fituation,. with the following 
farcaftic reflection upon his former patrons at Briftol. 
44 As to Mr  , Mr —, Mr ——■, &c. &c. they 
rate literary lumber fo low, that I believe an author, 
in their eftimation, muff be poor indeed : but here 
matters are otherwife. Had Rowley been a Londoner 
inftead of a Bnftowyan, I could have lived by copy- 
ing his works.” In a letter to his filter, May 30, he 
informs her that he is to be employed in writing a vo- 
luminous Hiftory of London, to appear in numbers the 
beginning of next winter. Meanwhile, he had written 
fomething in praife of Beckford, then lord mayor, 
which had procured him the honour of being prefented 
to his lordlhip; and, in the letter juff mentioned, 
he gives the following account of his reception, with 
certain obfervations upon political writing. “ The lord 
mayor received me as politely as a citizen could: but 
the devil of the matter is, there is no money to be got 
on this fide of the queftion.—However, he is a poor 
author who cannot write on both lides. — Effays on the 
patriotic fide will fetch no more than what the copy ia. 
laid for. As the patriots themlelves are fearching for 
places, they have no gratuity to fpare.—On the other 
hand, unpopular effays will not even be accepted, and. 
you mult pay to have them printed : but then you fel- 
dom lofe by it, as courtiers are fo fenfible of their deli»- 
ciency in merit, that they generoufly reward all who 
know how to daub them with the appearance of it.” 

Fie continued to write inceffantiy in various perio- 
dical publications. July rah, he tells his filter that 
he had pieces lalt moruh in feveral magazines ; in The 
Gofpel Magazine, The Town and Country, The Court 
and City, The London, The Political Regiller, &c. 
But all- thefe exertions of his genius brought in lo little 
profit, that he was foon reduced to the extremelt indi- 
gence ; fo that at laft, oppreffed with poverty and alfo 
difeafe, in a fit of delpair he put an end to his exift- 
ence, Aug. 1770, with a dofe of poifon. This ua- 
lortunate perlon, though certainly a molt extraordinary 
genius, feems yet to have been a moff ungracious com- 
polition. He was violent and impetuous to a ttrange 

degree. 
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rton decree. From the firft of the above-died letters he queftion. Mr Walpole alfo obliged the world with a ---1Jcer- 
_a C ^'fccin: to have had a portion of ill-humour and fpleen Letter on Chatterton, from hisprefsat Strawberry-hill. ~ '■ 

more than enough for a lad of 17 ; and the editor of On the other hand have appeared, “ Obfervations” upon 
his Mifcellanies records, “ that he pofleffed all the vi- thefe poems, “ in which their authenticity is afcertain- 
ces and irregularities of youth, and that his profligacy cd,” byjacob Bryant, Efq. 1781, zjvols 8vo; and another 
was at leafUs confpicuous as his abilities.” edition of the “Poems, with a Comment, in which their 

In , 7„7 were publilhed, in one volume 8vo, “ Poems, Antiquity isconfideredand defended,by Jeremiah Milles, 
fuppofedto have been written at Briitol, by Thomas D-D. Dean of Exeter, 1782,” qto. In anfvver to thefe 
Rowley and others, in the 15th century: the greateft two works, we have had three pamphlets : J. “ Curfory 
part now firft publilhed from the moft authentic copies, Obiervations on the Poems, and Remarks on the Com* 
wich an engraved fpecimen of one of the MSS To mentaries of Mr Bryant and Dr Milles ; with a falu- 
which are added, a Preface, an introdu&ory Account tary propofal addrefled to the friends of thofe gentle- 
of the feveral Pieces, and a Gloffary.” And, in 1778, men.” 2. “ An Archeological Epiftle to Dean Milles, 
were publilhed, in one volume 8vo, “ Mifcellanies in editor of a fuperb edition of Rowley’s Poems, &c.” 
Profe and Verfe, by Thomas Chatterton, the fuppofed 3. “ An Inquiry into the Authenticity of the Poems 
author of the Poems publilhed under the names of attributed to Thomas Rowley, in which the Arguments 
Rowley, &c.” F>ean of Exeter and Mr Bryant aie examined. 

Of Rowley’s Poems, we have the following account by Thomas Warton ;” and other pieces in the public 
m the preface, given in the words of Mr George Cat- prints and magazines : All preparatory to the com- 
cot of Briftol, to whom, it is laid, the public is in- plete fettlement of the bufinefs in “ A Vindication of 
debted for them. “ The firll difeovery of certain MSS. the Appendix to the Poems called Rowley’s, in reply 
haviim been depofited in Redclxft church above three to the Aniwersof the Dean of Exeter, Jacob Bryant, 
centuries ago, was made in the year 1768, at the time Efq; and a third Anonymous Writer ; with fume fur- 
of opening the new bridge at Britlol ; and was owing ther Obfervations upon thofe Poems, and an Examina- 
to a publication in Farley’s Weekly Journal, Oft. lit, tion of the Evidence which has been produced in fup- 
containing an account of the ceremonies obferved at port of their Authenticity. By Thomas Tyrwhiu> 
the opening of the old bridge, taken, as it was faid, 1782,” 8vo. 
from a very ancient MS. This excited the curiofity CHAUCER (Sir Geofrey), an eminent Enghfh poet 
of fome perfons to enquire after the original. The in the 14th century, born at London in 1328. After 
printer, Mr Farley, could give no account of it, or of he left the univerfity, he travelled into Holland, France, 
the perfon who brought the copy ; but after much in- and other countries. Upon his return he entered him- 
quiry it was difeovered, that this perfon was a youth felf in the Inner-tempie, where he ftudied the muni- 
between 15 and 16 years of age, whofe name was cipal laws of England. His firll ftation at court was 
Thomas Chatterton, and whofe family had been fex- page to Edward III. and he had a penfion granted 
tons of Redclift church for near 150 years. His fa- him by that prince till he could othervvife provide for 
ther, who was now dead, had alfo been mailer of the him. Soon after we find him gentleman of the king’s 
free-fehool in Pile-ftreet. The young man was at firft privy chamber; next year, Ihield-bearer to the king, 
very unwilling to difeover from whence he had the ori- Efteemed and honoured, he fpent his younger days in 
ginal: but, after many promifes made to him, was at a conilant attendance at court, or for the moll part li- 
laft prevailed on to acknowledge that he had received ving near it, in a fquare ftone-houfe near the park-gate 
this, together with many other MSS. from his father, at \\ oodllock, Hill calico (.haucer s Houje. 
who had found them in a large cheft in an upper room Soon after, having got the Duke of Lancafter for 
over the chapel, on the north fide of Redclift church.” his patron, Chaucer began every day to rife in great- 
It is added, that foon after this Mi Catcot commenced nets. In 1373, he was fent, with other perfons, to 
an acquaintance with Chatterton, and partly as pre- the republic of Genoa to hire Ihips for the king’s navy 
fents, partly as purchafes, procured from him copies (our want of Ihipping in thofe times being ufually fup- 
©f many of his MSS. in profe and verfe ; as other co- plied by fuch means); and the king was ib well fatig- 
ues were difpofed of in like manner to others. It is bed with his negociation, that, on his return, he ob- 
concluded, however, that whatever may have been tained a grant of a pitcher of wine daily in the port 
Chatterton’s part in this very extraordinary Uanfa&ion, of London, to be delivered by the butler of England; 
whether he was the author, or only (as he conllantly and foon after was made comptroller of the culloms 
aflerted) the copier of all thefe productions, he appears for wool, wool-fells, and hides; an office which lie 
to have kept the fecret entirely himfelf, and not to have ducharged with great diligence and integrity. At this 
put it in any one’s power to bear certain teltimony ei- period, Chaucer s income was about L. loco a-year; 
ther of his fraud or of his veracity. a mm which in thofe days might well enable him to 

This affair, however, hath fince become the founda- live, as he fays he did, with dignity in office, and ho- 
tion of a mighty controverly among the critics, which fpitality among his friends. It was in this meridian 
hath yet fcarcely fubfided. The poems in queftion, blaze of profperity, in perfeA health of body and peace 
pubhflied in 1777, were republifhed in 1778, with an of mind, that he wrote his moft humorous poems. 
“ Appendix, containing fome obftrvations upon their His fatiies againft the priefts were probably written to 
language ; tending to prove that they were written, oblige his patron the Duke of Lancafter, who favoured 
not by any ancient author, but entirely by Chatter- the caufe of Wickliff, and endeavoured to expofe the 
ton.” Mr Warton, in the third volume of his Hiftory clergy to the indignation of the people. In the laft 

Englifh poetry, hath efpoukd the fame fide of the year of Edward III, our poet was employed in a com- 

3 
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Chaucer. miHlon to treat with the French ; and in the begin- 
  ning of King Richard’s reign, he was in fome degree 

of favour at court. 
The Duke of Lancafter at laft finding his views 

checked, began to abandon Wickliffe’s party: upon 
which Chaucer likewife, how much foever he had 
efpoufed that divine’s opinions, thought it prudent to 

' conceal them more than he had done. With the 
Duke’s intereft that of Chaucer entirely funk ; and the 
former pafiing over fea, his friends felt all the malice 
of the oppolite party. Thefe misfortunes occafioned 
his writing that excellent treatife T’he Tejiamentof Love, 
in imitation of Boethius on the confolation of philofo- 

• phy. Being much reduced, he retired to Woodtlock, 
to comfort himfelf with ftudy, which produced his ad- 
mirable treatife of the Ajlrolale. 

The Duke of Lancafter at laft furmounting his trou- 
bles, married Lady Catharine Swynford, After to Chau- 
cer’s wife ; fo that Thomas Chaucer, our poet’s fon, 
became allied to moft of the nobility, and to feveral of 
the kings of England. Now the fun began to ftiine 
upon Chaucer with an evening ray ; for by the influ- 
ence of the Duke’s marriage, he again grew to a con- 
liderable /hare of wealth. But being now 70, he re- 
tired to Dunnington-caftle near Newbury. He had 
not enjoyed this retirement long before Henry IV. fon 
of the Duke of Lancafter, affuined the crown, and in 
the firft year of his reign gave our poet marks of his 
favour. But however pleafing the change of affairs 
might be to him at firft, he afterwards found no fmall 
inconveniences from it. The meafures and grants 
of the late king were annulled ; and Chaucer, in or- 
der to procure frefh grants of his penfions, left his re- 
tirement, and applied to court : where, though he 
gained a confirmation of fome grants, yet the fatigue 
of attendance, and his great age, prevented him from 
enjoying them. He fell fick at London ; and ended 
his days in the 73d year of his age, leaving the world 
as though he defpifed it, as appears from his fong of 
File from the Prefe. The year before his -death he had 
the happinefs, if at his time of life it might be fo called, 
to fee the,fon of his btother-in-law (Hen. IV.) feated 
on the throne. He was interred in Weftminfter abbey; 
and in 1556, Mr Nicholas Bingham, a gentleman of 
Oxford, at his own charge, ere&ed a handfome monu- 
ment for him there. Caxton firft printed the Canter- 
bury Tales; but his works were firft collefted and pub- 
lilhed in one volume folio, by William Thynne, Lon- 
don, 1542. They were afterwards reprinted in 1561, 
1598, 1602. Oxford, 1721. 

Chaucer was not only the firft, but one of the beft 
poets which thefe kingdoms ever produced. He was 
equally great in every fpecies of poetry which he at- 
tempted ; and his poems in general poffefs every kind 
of excellence, even to a modern reader, except me- 
lody and accuracy of meafure ; defe&s which are to be 
attributed to the imperfeft ftate of our language, and 
the infancy of the art in this kingdom at the time when 
he wrote. “ As he is the father of Englifli poetry (fays 
Mr Dryden), fo I hold him in the fame degree of vene- 
ration as the Grecians held Homer, or the Romans Vir- 
gil. He is a perpetual fountain of good fenfe, learned in 
all fciences, and therefore fpeaks properly on all fub- 
jetfts. As he knew what to fay, fo he knows alfo when 
to leave off; a continence which is pradtifed by few 

writers, and fcarcely by any of the ancients, except Chaucij 
Virgil and Horace.” This character Chaucer cer- II 
tainly deferved. He had read a great deal; and was  ^vez' 
a man of the world, and of found judgment. He 
was the firft Engliftt poet who wrote poetically, as Dr 
Johnfon obferves in the preface to his Didtionary, and 
(he might have added) who wrote like a gentleman. 
He had alfo the merit of improving our language conv 
fiderably, by the introduction and naturalization of 
words from the Provencal, at that time the moft po- 
liftied dialed! in Europe. 

CHAUCIS (anc geog.), the country of the Chau- 
ci, a people of Germany : divided into the Minores, 
now Eajl Friefeland and the county of Oldenburg; and 
into the Majores, now the duchy of Bremen and a part 
of Lunenburg. ' 

CHAUD-medley, in law, is of much the fame im- 
port with Chance*Medley. The former in its etymo- 
logy fignifies an affray in the heat of blood or paffion ; 
the latter, a cafual affray. The latter is in common 
fpeech too often erroneoufly applied to any manner of 
homicide by mifadventure ; whereas it appears by the 
ftat. 24 Hen. VIII. c. 5. and ancient books (Staundf. 
P. C. 16.), that it is properly applied to fuch killing as 
happens in felf-defence upon fudden encounter. 

CHAL, a town of the Eaft Indies, on the coaft of 
Malabar, in the province of Blagana, and kingdom of 
Viiapour. Its river affords a good harbour for fmall 
veffels. The town is fortified, and fo is the ifland on 
the fouth fide of the harbour. It had formerly a good 
trade, but is now miferably poor. It was taken by the 
Portuguefe in 1507, to whom it Hill belongs. It is 15 
miles fouth of Bombay, and five miles from the fea. 
E. Long. 72. 45. N. Lat. 18. 30. 

CHAULIEU (William Amfrye de), abbe d’Amale, 
one of the moll polite and ingenious of the French 
poets, was born in 1639, and died at the age of 84. 
The moft complete edition of his poerns is that printed 
in 2 vols Svo in 1 733. 

CHAUMONT, a town of France, in Champagne, 
and in the diftridt of Bafligni, of which it is the capi- 
tal. It is feated on a mountain near the river Marne. 
E. Long. 5. 15. N. Lat. 48. 6. 

CHAUNE, a town of France, in Picardy, and in 
the diftridt of Sanfterre, with the title of a duchy. E. 
Long. 2. C5. N. Lat. 49. 45. 

CHAUNTRY. See Chantry. 
CHAUNY, a town of France, in Picardy, feated 

on the river Oife, in Chantry. E. Long. 3. 17. N. 
Lat. 49. 37. 

CHAUVIN (Stephen), a celebrated minifterof the 
reformed religion, born at Nifmes, left France at the 
revocation of the edidt of Nantz, and retired to Rot- 
terdam, where he began a new Journal des Sgavans } 
and afterwards removing to Berlin, continued it there 
three years. At this laft; place, he was made profef- 
for of philofophy, and difeharged that office with much 
honour and reputation. His principal work is a phi* 
lolophical didtionary, in Latin, which he publilhed at 
Rotterdam in 1692 ; and gave a new edition of it much 
augmented, at Lewarden, in 1713, folio. He died in 
‘725, aged 85. 

CHAVEZ, a ftrong town of TraJos-Montes in Por- 
tugal, is feated at the foot of a mountain on the river 
Tamega. It has two fuburbs, and as many forts; 

one 
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hazelle?, one of which, looks like a citadel. 
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Between the town the crofs alone. 

lazinza- an(i fuburb of Magdalena, is an old Roman ftone-bndge 
, about 92 geometrical paces long. W. Long. 7. 1. 
N. Lat. 4r. 49. 

CHAZELLES (John Matthew), a celebrated 
French mathematician and engineer, was born at Lyons 
in 1657. M. du Hamel, with whom he got acquaint- 
ed, finding his genius incline towards aftronomy, pre- 
fented him to M. Caffini, who employed him in his ob- 
fervatory. In 1684, the Duke of Mortemar made ufe 
of Chazelles to teach him mathematics ; and, the year 
after*, procured him the preferment of hydrography 
profeffor for the galleys of Marfeilles, where he fet 
up a fchool for young pilots defigned to ferve aboard 
the galleys. In 1686, the galleys made four little 
campaigns, or rather four courfes, purely for exercife. 
Chazelles went on board every time with them ; kept 
his fchool upon the fea, and fhowed the practice of 
what he taught. In the year 1687 and 1688, he made 
two other fea-campaigns, in which he drew a great 
many plans of ports, roads, towns, and forts, which 
were lodged with the minifters of Hate. At the be- 
ginning of the war, which ended with the peace of 
Ryfwick, fome marine officers, and Chazelles among 
the relt, fancied the galleys might be fo contrived as 
to live upon the ocean ; that they might ferve to tow 
the men of war when the wind failed or proved con- 
trary, and alfo help to fecure the coall of France upon 
the ocean. Chazelles was fent to the weft coafts in 
July 1689, to examine the pradlicablenefs of this 
fcheme ; and in 1690, fifteen galleys new built fet fail 
from Rochefort, and cruifed as far as Torbay in Eng- 
land, and proved ferviceable at the defcent upon Tin- 
mouth. After this, he digefted into order the ob- 
fervations he had made on the coafts of the ocean ; 
and drew diftincft maps with a {rortulan to them, viz. 
a large defcription of every haven, of the depth, the 
tides, the dangers and advantages difcovered, &c. 
Thefe maps were inferted in the ATeptune Frangoife, 
publifhed in 1692, in which year Chazelles was engi- 
neer at the defcent at Oneille. In 1693, Monfieur 
de Pontchartrain, then fecretary of ftate for the ma- 
rine, and afterwards chancellor of France, refolved 
to get the Neptune Frangoife carried on to a fecond 
volume, which was alfo to take in the Mediterranean, 
Chazelles defired that he might have a year’s voyage 
on this fea, for making aftronomical obfervations ; 
and the requeft being granted, he palled by Greece, 
Egypt, and the other parts of Turky, with his qua- 
drant and telefcope in his hand. When he was in 
Egypt he meafured the pyramids; and finding the 
fides of the largeft precifely facing the four cardinal 
points, naturally concluded this polition to have been 
intended, and alfo that the poles of the earth and me- 
ridians had not fince deviated. Chazelles likewife made 
a report of his voyage in the Levant, and gave the aca- 
demy all the fatisfa&ion they wanted concerning the 
petition of Alexandria; upon which he was made a 
member of the academy in 1695. He died in 17 iO- 

CHAZINZARIANS, a fe<ft of heretics who rofe 
in Armenia in the feventh century. The word is 
formed of the Armenian chazus, “ crofs.” They are 
alfo called jlaurolatrx, which in Greek fignifies the 
fame as Chazinzarians in Armenian, viz. adorers of the 
crofs i they being charged with paying adoration to 
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In other refpedls they were Nefto- Cheafapeak 

rians ; and admitted two perfons in Jefus Chrift. Ni- cJgCfc 
cephorus aferibes other fingularities to them ; partial-1 ^ .. » 
larly their holding an annual feaft in memory of the 
dog of their falfe prophet Sergius, which they called 
artzibartzes. 

CHEASAPEAK bay, in North America, the en- 
trance between Cape Henry and Cape Charles, run- 
ning up 300 miles between Virginia and Maryland. 
It is navigable almoft all the way for large fhips, and 
has feveral navigable rivers that fall into it, by means 
of which fhips go up to the very doors of the planters, 
to take in their lading of goods.—Here was a fea-en- 
gagement in 1781 between the Britifh fleet under Ad- 
miral Graves confifling of 19 ftups of the line, and 
the French fleet of 24 line-of-battle fhips under the 
Count de Graffe, which ended in the Count’s keeping 
poffeffion of the Bay, by which Lord Cornwallis and 
his whole army foere made prifoners of war at York- 
town, being invefted both by fea and land by very fu- 
perio# nunypers. 

CHEATS, are deceitful pra&ices in defrauding, or 
endeavouring'to defraud, another of his known right, 
by means of fome artful device, contrary to the plain 
rules of common honefty : as by playing with falfe 
dice, or by caufing an illiterate perfon to execute a 
deed to his prejudice, by reading it over to him in 
words different from thofe in which it was written, 
&c.— If any perfon deceitfully get into his hands or 
poffeffion any money or other things of any other per- 
fon’s by colour of any falfe token, &c. being convict- 
ed, he fhall have fuch punifhment by imprifonment, < 
fetting upon the pillory, or by any corporeal pain ex- 
cept pains of death, as fhall be adjudged by the per- 
fons before whom he fhall be convicted.—As there are 
frauds which may be relieved civilly, and not punifhed 
criminally ; fo there are other frauds which in a fpe- 
cial cafe may not be helped civilly, and yet fhall be pu- 
nifhed criminally. Thus if a minor goes about the 
town, and, pretending to be of age, defrauds many 
perfons by taking credit for a confiderable quantity of 
goods, and then infilling on his nonage, the perfons in- 
jured cannot recover the value of their goods, but they 
'may indiCt and punifh him for a common cheat. Per- 
fons convided of obtaining money or goods by falfe 
pretences, or of fending threatening letters in order 
to extort money or goods, may be punifhed with fine 
or imprifonment, or by pillory, whipping, or tranfpoi- 
tation. 

CHEBRECHIN, a town of Poland, in the province- 
of Raffia and palatinate of Belfkow\ It is feated on 
the declivity of a hill, and the river Wierpi waters its 
walls, and afterwards falls into the river Bog. The 
Jews there are very rich. E. Long. 23. 51. N. Lat. 
5°* 35* 

CHECAYA, in Turkifh affairs, the fecond officer 
of the Janizaries, who commands them under the aga, 
and is otherwife called/ntfogzro. 

There is alfo a checaya of the treafury, ftables, kit- 
chen, &c. the word fignifying as much as lieutenant* 
or the fecond in any office. 

CHECK, or Check-RoII, a roll or book, wherein 
are contained the names of fuch perfons as are attend- 
ants and in the pay of the king, or other great per- 
fonages, as their houfehold fervants. 

Clet h 
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Cleric of the Check in the king's houfehold, has the 
check and controlment of the yeomen of the guard, 
and all the uihers belonging to the royal family, allowing 
their abfence or defeftti in attendance, or diminifhing 
their wages for the fame, &c. He alfo, by himfelf or 
deputy, takes the view of thofe that are to watch in the 
court, and has the fetting of the watch, &c. 

Clerk of the Check in the royal dock-yards, an officer 
who keeps a muiler or regiller of all the men employed 
aboard his majefty’s lliips and vefiels, and alfo of all the 
artificers and others in the fervice or the. navy at the 
port where he is fettled. 

Check, in falconry, a term ufed of a hawk, when 
ffie forfakes her proper game, to fly at pyes, crows, 
rooks, or the like, that crofs her in her flight. 

CHECKY, in heraldry, is when the fhield, or abor- 
dure, &c. is chequered, or divided into chequers or 
fquares, in the manner of a chefs-board. 

This is one of the mod noble and moft ancient figures 
ufsd in armoury ; and a certain author faith, that it 
ought to be given to none but great warrio^, in token 
of their bravery : for the chefs-board repretents a field 
of battle; and the pawns placed on both fides repre- 
fent the foldiers of the two armies, which move, attack, 
advance, or retire, according to the will of the gatne- 
flers, who are the generals. 

This figure is always compofed of metal and colour. 
But fome authors would have it reckoned among the 
feveral forts of furs. 

CHEEK, in anatomy, that part of the face fituated 
below the eyes on each fide. 

Cheeks, a general name among mechanics, for al- 
moll all thofe pieces of their machines and inftruments, 
that are double, and perfedfly alike. Thus, the cheeks 
of a printing-prefs are its two principal pieces : they 
are placed perpendicular, and parallel tp each other ; 
ferving to fujfain the three fommers, viz. the head, 
fhelves, and winter, which bear the fpindle, and other 
parts of the machine. See PRiNTiNG-Prf/j. 

The cheeks of a turner's lathe, are two long pieces of 
wood, between which are placed the puppets, which 
are either pointed or otherwife, ferving to fupport the 
work and the mandrils of the workman. Thefe two 
pieces are placed parallel to the horizon, feparated 
from one another by the thicknefs of the tail of the 
puppets, and joined with tenons to two other pieces 
of wood placed perpendicularly, called the legs of the 
lathe. 

Cheeks of the glazier's vice, are two pieces of iron 
joined parallel at top and bottom ; in which are the 
axis, or fpindles, little wheel, cuftiions, &c. whereof 
the machine is compofed. 

‘The cheeks of a mortar, or the brackets, in artillery, 
are made of ftrong planks of wood, bound with thick 
plates of iron, and are fixed to the bed by four bolts ; 
they rife on each fide of the mortar, and to ferve to 
keep her at what elevation is given her, by the help of 
ftrong bolts of iron which go through both cheeks, 
both under and behind the mortar, betwixt which are 
driven coins of wood; thefe bolts are called the brack- 
et-bolts, and the bolts which are put one in each end 
of the bed, are the traverfe-bolts, becaufe with hand- 
fpikes the mortar is by thefe traverfed to the right or 
left. 

Cheeks, in fhip-building, are two pieces of tim- 
N° 70. 

her, fitted on each fide of the mall at the top, fer- 
ving to llrengthen the mails there. The uppermoK u— 
bail or piece of timber in the beak of a fhip, is called 
the cheek. The knees which fallen the beak-head to 
the fhip, are called cheeks; and the fides of any block, 
or the fides of a Ihip’s carriage of a gun, are called 
cheeks. 

CHEESE, a fort of food prepared of curdled milk 
purged from the ferum or whey, and afterwards dried 
for ufe. 

Cheefe differs in quality according as it is made front' 
new or flammed milk, from the curd which feparates 
fpontaneoufly upon Handing, or that which is more 
fpeedily produced by the addition of runnet. Cream 
alio affords a kind of cheefe, but quite fat and butyra- 
ceous, and which does not keep long. Analyzed che- 
mically, cheefe appears to partake much more of an 
animal nature than butter, or the milk from which it 
was made. It is infoluble in every liquid except fpirit 
of nitre, and cauiiic alkaline ley. Shaved thin, and 
properly treated with hot water, it forms' a very 
itrong cement if mixed with quicklime *. When* gee G* 
prepared with the hot water, it is recommended inment. 
the Swedilh memoirs to be ufed by anglers as a bait: 
it may be made into any form, is not foftened by the 
cold water, and the fiflies are fond of it.— As a food, 
phyficians condemn the too free ufe of cheefe. When 
new, it is extremely difficult of digeilion : when old, 
it becomes acrid and hot; and, from Dr PercivaPs ex- 
periments, is evidently of a feptic nature. It is a com- 
mon opinion that old cheefe digefts every thing, yet js 
left undigefled itfelf; but this is without any folid 
foundation. Cheefe made from the milk of Iheep di- 
gefts fooner than that from the milk of cows, but islefs 
nouriftiing; that from the milk of goats digefts fooner 
than either, but is alfo the leaft nourifliing. In general, 
it is a kind of food fit only for the laborious, or thofe 
whofe organs of digeftion are ftrong. 

Every country has places noted for this commodity : 
thus Chefter and Gloucefter cheefe are famous in Eng- 
land ; and the Parmefan cheefe is in no lefs repute a- 
broad, efpecially in France. This fort of cheefe is 
entirely made of fweet cow-milk: but at Rochefort in 
Eanguedoc, they make it of ewe’s milk ; and in other 
places it is ufual to add goat or ewe’s milk in a certain 
proportion to that of the cow. There is likewife a 
kind of medicated cheefe made by intimately mixing 
the expreffed juice of certain herbs, as fage, baum, 
mint, &c. with the curd before it is fafhioned into a 
cheefe.—The Laplanders make a fort of cheefe of the 
milk of their rein-deer ; which is not only of great fer- 
vice to them as food, but on many other occafions. It 
is a very common thing in thefe climates to have a 
limb numbed and frozen with the cold: their remedy 
for this is the heating an iron red hot, and thrufting it 
through the middle of one of thefe cheefes; they catch 
what drops out, and with this anoint the limb, which 
foon recovers. They are fubjedt alfo to coughs and 
difeafes of the lungs, and thefe they cure by the fame 
fort of medicine : they boil a large quantity of the 
cheefe in the frefli deer’s milk, and drink the decoc- 
tion in large draughts warm feveral times a-day. They 
make a lefs ftrong deccftion of the fame kind alfo, 
which they ufe as their common drink, for three ov 
four days together, at feveral times of the year. They 

do 
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Cheefc. do tliis to prevent the mifchlefs they are hable to from and can only be done with a view to raife a greater ,_^g- 
—-v~~" their water, which is otherwife their conilant drink, quantity or whey butter, or to bring the cheefes ror- 

and is not good. ward for fale, by making them appear older than they 
The hundred weight of cheefe pays on importation really are. , . . . . . 

,s 2 4-d. and draws back on exportation rs. i^d. at As moft people like to purchafe high-coloured 
the rate of 6s 8d cheefe, it may be right to mix a little annatto with the 

Bell methods of making Cheefe in England. The double milk before it is turned. No cheefe will look yellow with- 
Gloucefter is a cheefe that pleafes almoft every palate, out it; and though it does not m the lealt aod to the 
The bell of this kind is made from newq or (as it is goodnefs, it js perfeftly innocent m its nature and etleas. 
called in that and the adjoining counties) covered milk. It is not in the power of any perfon to make good 
An inferior fort is made from what is called half-cover- cheefe with bad rennet; therefore the following le- 
er/ milk; though when any of thefe cheefes turn out to ceipt fliould be attended to. - Let the vel, maw, ren- 
be good, people are deceived, and often purchafe them net-bag (or by whatever name it is called), be peirectly 
for the bell covered milk cheefe: but farmers who are fweet; for if it be the leaft tainted, the cheefe will ne- 
honeft have them ftampedwith apiece of wood made in ver be good. When this is fit for the purpofe, three 
the fh?pe of a heai t, fo that any perfon may know7 them, pints or two quarts of foft water (clean and fweet) 

It will be every farmer’s intereft (if he has a fuffi- fhould be mixed with fait, wherein fhouldbe putfweet- 
cient number of cowrs) to make a large cheefe from one briar, rofe leaves and flowers, cinnamon, mace, cloves, 
meal’s milk. This, when brought in warm, wall be and, in fhort, almoft every lort of fpice and aromatic 
eafily changed or turned with the rennet ; but if the that can be procured ; and it theie are put into.two 
morning or night’s milk be to be mixed with that quarts of water, they muft bod gently till the liquor 
w'hich is frefh from the cow7, it will be a longer time is reduced to three pints, and care mouidbe taken that 
before it turns, nor will it change fometirnes without this liquor is not fmoked. It fhould be ftrained clean 
being heated over the fire, by which it often gets dufl from the fpices, &c. and when found to be not warmer 
or foot, or fmoke, which will give the cheefe a very than milk from the cow7, it ihould be poured upon the 
difaareeable flavour. veil or maw. A lemon may then be Ihced into it J 

When the milk is turned, the whey fhould be care- when it may remain a day or two : After winch it 
fully ftrained from the curd. The curd fhould be bro- fhould be ftrained again, and put in a bottle ; where, 
ken fmall with the hands ; and when it is equally bro- if w7ell corked, it will keep good for twelve months or 
ken, it muft be put by little at a time into the vat, more. It will fmell like a perfume; and a fmall quan- 
carefully breaking it as it is put in. The vat fhould tity of it will turn the milk, and give the cheeie a 
be filled an inch or more above the brim, that w'hen pleafing flavour. After Jus, if tne veil be falted, and 
the whey is preffed out it may not fhrink below the dried fora week or two near the fnc, it will do lor the 
brim; if it does, the cheefe wnll be worth very Lttle. purpofe again almoft as well as befo.e. 
But firft, before the curd is put in, a cheefe-cloth or Chedder cheefe is held in high efteem ; but its 
ftrainer fhould be kid at the bottom of the vat ; and goodnefs is faid to be chiefly owing to the land where- 
this ihould be fo large, that when the vat is filled wuth on the cow's feed, as the method of making it is the 
the curd, the ends of the cloth may turn again over fame as is purfued throughout Somerfetlhire, and the 
the top of it. When this is done, it fliould be taken to adjoining counties. 
the prefs, and there remain for the fpace of two hours; Chefhire cheefe is much admired; yet no people 
when it fhould be turned and have a clean cloth put take lefs pains with the rennet than the Chefhire iai- 
under it, and turned over as before. It muft then be mers. But their cheefes aie fo large as often to ex- 
prefled a^ain, and remain in the piefs fix or eight ceed one hundred pounds weight each ; to this ^and 
hours ; when it fliould again be turned and rubbed on the age they are kept, the lichneis of the land, and the 
each fide with fait. After this it muft be preffed again keeping fuch a number of cow s as to make inch a 
for the fpace of 12 or 14. hours more ; when, if any cheefe without adding a fecond meal s milx.) their ex- 
of the ed^es project, they ftiould be pared off: it may cellence may be attributed. Indeed they fait the curd 
then be put on a dry board, where it fhould be regu- (which may make a difference), and keep the cheefes in 
larly turned every day. It is a good w7ay to have three a damp place after they are made, and are very careful 
or four holes bored round the lower part of the vat, to turn them daily. 
that the whey may drain fo perfe&ly from the cheefe But of all the cheefe this kingdom produces, none is 
as not the leaft particle of it may remain. more highly efteemed than the Stilton, which is call- 

The prevailing opinion of the people of Gloucefter- eu the Parmefan of England, and (except faulty) is 
{hire and the neighbouring counties is, that the cheefes never fold for lefs than is. or is. 2d. per pound, 
xvill fpoil if they do not ferape and wafh them when The Stilton cheefes are ufually made in fquare vats, 
they are found to be mouldy. But others think that and weigh from fix to twelve pounds each cheefe. Im- 
fuffering the mould to remain, mellows them, provided mediately after they are made, it is neceffary to put 
they are turned every day. Thofe, however, wTho will them into fquare boxes made exactly to fit them; they 
have the mould off, fliould caufe it to be removed being fo extremely rich, that except this precaution be 
with a; clean dry flannel, as the waffling the cheefes taken they are apt to bulge out, and break afunder. 
is only7 a means of making the mould (which is a I hey lliould be continually and daily turned in thefe 
fpecies of fungus rooted in the coat) grow again ini- boxes, and muft be kept two years before they7 me pro- 
mediately. perly mellowed for fale. 

Some people feald the curd : but this is a bad and Some make them in a net, fomewhat like a cabbage 
mercenary7 practice ; it robs the cheefe of its fatnefs, net; fo tnat they appeal, when made, not uuliKe an a- 

Vol. IV. Bart I. 2 A corn, 
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corn. Butthefe are never fo good as the other, having 
a thicker coat, and wanting all that rich flavour and 
mellownefs which make them fo pleafing. 

It is proper to mention that the making of thefe 
cheefes is not confined to the Stilton farmers, as many 
others in Huntingdonfhire (not forgetting Rutland and 
Northampton (hires) make a iimilar fort, fell them for 
the fame price, and give all of them the name of Stil- 
ton cheefes. 

Though thefe farmers are remarked for cleanlinefs, 
they take very little pains with the rennet, as they in 
general only cut pieces from the veil or maw, which 
they put into the milk, and move gently about with 
the hand, by which means it breaks or turns it fo, that 
they eafily obtain the curd. But if the method above 
defcribed for making rennet were put in practice, they 
would make their cheefe ftill better; at leal! they would 
not have fo many faulty and unfound cheefes ; for not- 
withftanding their cheefes bear fuch a name and price, 
tliey. often find them fo bad as not to be faleable; 
which is probably owing to their being fo carelefs a- 
bout the rennet. 

It lias been alleged, that as good cheefe might be 
made in other counties, if people would adhere to the 
Stilton plan, which is this—They make a cheefe every 
morning ; and to this meal of new milk they add the 
cream taken from that which is milked the night be- 
fore. This, and the age of their cheefes, have been 
fuppofed the only reafons why they are preferred to 
others ; for from the niceft obfervation, it does not ap- 
pear that their land is in any refpeft fuperior to that 
ef other counties. 

Excellent cream cheefes are made in Lincolnfhire,. 
by adding the cream of one meal’s milk to milk which 
comes immediately from the cow; thefe ai e preffed 
gently two or three times, turned for a few days, 
and are then difpofed of at the rate of is. per pound, 
to be eaten while new with radifhes, fallad, &c. 

Many people give fkimmed milk to pigs, but the 
whey will do equally as well after cheefes are made 
from this milk ; fuch cheefes will always fell for at 
leaf! 2d. per pound, which will amount to a large fum 
annually where they make much butter. The pea- 
fants and many of the farmers in the north of Eng- 
land never eat any better cheefe ; and though they ap- 
pear harder, experience hath proved them to be much 
eafier of digeftion than any new milk cheefes. A 
good market may always be found for the fale of them 
at Briflol. 

Account of the making of Parmefan Cheefe : by Mr 
Zappa of Milan, in anfwer to queries from Arthur 
Young, Efq.. , 

“ Are the cows regularly fed in flables r”—From 
the middle of April, or fooner if poflible, the cows, 
are fent to pafture in the meadows till the end of No- 
vember ufually, 

“ Or only fed in (tables in winter ?”—.When the 
feafon is paft, and fnow comes, they are put into 
flables for the whole winter, and fed with hay. 

“ Do they remain in the paflure from morning till 
night ? or only in hot weather Between nine and 
ten in the morning the cows are fent to water, and 
then to the paftures, where they remain four or five 
hours at rr.oft, and at three or four o’clock are driven 
to the (tables if the feafon is frefh, or under porticos if 
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hot; where, for the night, a convenient quantity of hay Check, 
is given them. -~y— 

“ In what months are they kept at pafture the 
whole day —Moftly anfwered already ; but it might 
be laid, that no owner will leave his cattle, without 
great caufe, in uncovered places at night. It hap- 
pens only to the Ihepherds from the Alps, when they 
pafs* becaufe it is impoflible to find flables for all their 
cattle. 

“ What is tlxe opinion in the Lodefan, on the befl 
conduit for profit in the management of meadows ?” 
— For a dairy farm of 100 cows, which yields daily a 
cheefe weighing 70 to 75 lb. of 28 ounces, are wanted 
1000 perticas of land. Of thefe about 800 are {land- 
ing meadows, the other 200 are in cultivation for corn 
and grafs fields in rotation. 

“ Do they milk the cows morning and evening r” 
—Thofe that are in milk are milked morning and 
evening, with exception of fuch as are near calving. 

“ One hundred cows being wanted to make a .Lo- 
defan each day, it is fuppofed that it is made with the 
milk of the evening and the following morning ; or of" 
the morning and evening of the fame day: how is it?” 
—The 100 cows form a dairy farm of a good large 
cheefe ; it is reckoned that 80 are in milk, and- 20 
with calves fucking, or near calving. They reckon 
one with the other about 32 boecalis of 32 oz. of milk.. 
Such is the quantity for a cheefe of about 70 lb. of 28 
ounces. They join the evening with the morning 
milk, becaufe fo it is frefher than if it was that of the 
morning and evening of the fame day. The morning 
milk would be 24 hours old when the next morning 
the cheefe fliould be made. 

“ Do they fkim or not the milk to make butter 
before they make the cheefe ?”—From the evening 
milk all the cream poffible is taken away for butter, 
mafearponi (cream-cheefe), &c. The milk of the 
morning ought to be fkimmed flightly ; but every one 
fkims as much cream as he can. The butter is fold on 
the fpot immediately at 24 fous ; the cheefe at about 
28 fous. The butter lofes nothing in weight ; the 
cheefe lofes one-third of it, is fubjefit to heat, and re- 
quires expences of fervice, attention, warehoufes, &c. 
before it is fold ; and a man in two hours makes 47 to- 
50 lb. of butter that is fold direftly. However, it is 
not poffible to leave much cream in the milk to make 
Lodefan cheefe, called grained cheefe ; becaufe if it is too 
rich, it does not laft long, and it is neceffiiry to confume 
it while young and found. 

“ Is Parmefan or Lodefan cheefe made every day 
in the year or not?”—With 100 cows it is. In. 
winter, however, the milk being lefs in quantity, 
the cheefe is of leffer weight, but certainly more de- 
licate. 

“ After gathering or uniting the milk, either fkim- 
med or not, what is exactly the whole operation ?”— 
The morning of the 3d of March 1786, I have feeu 
the whole operation, having gone on purpofe to the- 
fpot to fee the whole work from beginning to end. At 
16 Italian hours, or ten in the morning, according to 
the-northern way to account hours, the fkimming of 
that morning’s milk, gathered only two hours before, 
was finifhed. I did, meanwhile, examine the boiler or 
pot. At the top it was eight feet (Englifh) diameter,, 
or thereabout; and. about five feet three inches deep, 

made 
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We j;ke a bell, and narrowing towards the bottom was put before, m the fame linen it was taken from Checu 
'to about two one-half feet. They joined the cream the boiler; which boiler is turned again diredly on 

produced that morning with the other produced by the fire, to extrad the mafcarpa (whey-cheefe) ; and 
the milk of the evening before. That produced bv is a fecond product, eaten by poor people. After the 
this laft milk was double in quantity to that of the pafte remained for a quarter of an hour in that recei- 
rnomino- milk, becaufe it had the whole night to unite, ver, it was taken out and turned into the wooden form 
Tnd that of the morning had only two hours to do it, called/#™, without any thing elfe made than the ro- 
• which it could not feparate much. Of the cream tundity, having neither top or bottom. Immediate- 
fome was deftined to make mafcarponies (cream-, ly after having turned it into that round wooden form, 
cheefel ' and they put the reft into the machine for they put a piece of wood like a cheefe on it, putting 
makine butter Out of the milk of the evening be- and increafing gradually weights on it, which ferve to 
fore and of that morning that was all put together force out the remnant of whey ; and in the evening 
after Ikimmina, they took and put into the boiler 272 the cheefe fo formed is carried, into the warehoufe, 
boccali and they put under it two faggots of wood ; where, after 24 hours, they begin to give the fait. It 
which being burnt, were fufficient to give the milk a remains in that warehoufe for 15 or 20 days ; but in 
warmth a little fuperior to lukewarm. Then the boiler fummer only from 8 to 12 days. Meanwhile the air 
being; withdrawn from the fire, the foreman put into it and fait form the cruft to it ; and then it is carried in- 
the rennet, which they prepare in fmall balls of one to another warehoufe for a different lervice. In the le- 
ounce each, turning the ball in his hand always kept 
in the milk entirely covered ; and after it was perfect- 
ly diffolved, he covered the boiler to keep the milk 
defended, that it might not fuffer from the coldnefs of 
the feafon, in particular as it was a windy day. I 
went then to look on the man that was making maf- 
carponies, &c. and then wre went twice to examine if 
the milk was fufficiently coagulated. At the 18 hour s, 
accordin'1- to the Italian clocks, or noon, the true ma- 
nufaftory of cheefe began. The milk was coagulated 
in a manner to be taken from the boiler in pieces from 
the furface. The foreman, with a ftick that had 1 b 
points, or rather nine fmall pieces of wood fixed by 
their middle in the end of it, and foiming Hint points 
in each fide, began to break exadtly all the coagulated 
milk, and did continue to do fo for more than half an 
hour, from time to time examining it to lee its Hate. 
He ordered to renew the fire, and four faggots of 
willow branches were ufed all at once : he turned the 
boiler that the fire might ad ; and then the underman 
began to work m the milk with a ftick like the above, 
but with only four fmaller fticks at the top, forming 
eight points, four at each fide, a ipan long each point# 
In a quarter of an hour the foreman mixed in the 
boiler the proper quantity of faffron, and the milk was 
all in knobs, and finer grained than before, by the ef- 
fedi of turning and breaking the coagulation, or curd, 
continually. Every moment the fire was renewed or 
fed; but with a faggot only at a time, to continue it 
regular. The milk was never heated much, nor does 
it hinder to keep the hand in it to know the finenefs 
of the grain, which refines continually by the ftick- 
work of the underman. It is of the greateft confe- 
quence to mind when the grain begins to take a con- 
fiftence. When it comes to this ftate, the boiler is 
turned from the fire, and the underman immediately 
takes out the whey, putting it into proper receivers. 
In that manner the grain fubfides to the bottom °f 
the boiler ; and leaving only in it whey enough to fonver: A 
keep the grain coveied a little, the foreman extending quof* ; and 
himfelf as much as he can over and in the boiler, unites 
with his hands the grained milk, making like a body of 
-pafte of it. Then a large piece of linen is run by him 
under that pafte, while another man keeps the lour cor- 
ners of it, and the whey is directly put again into the 
boiler, by which is facilitated the means of raifing that 
pafte that is taken out of the boiler, and put for one 
quarter of an hour into the receiver where the whey 

cond warehoufe they turn every day all the cheefes 
that are not older than fix months ; and afterwards it 
is enough if they are only turned every 48 or 60 hours, 
keeping them clean, in particular of that bloom which 
is inevitable to them, and which, if negledled, turns 
mufty, and caufes the cheefe to aquire a bad fmell. 
The Lodefan, becaufe it is a province watered, has a 
great deal of meadows, and abounds with cows, its 
produft being moftly in cheefe, butter, &c. How- 
ever, the province of Pavia makes a great deal of that 
cheefe ; and we Milanefe do likewife the fame from 
the fide of Porte Tofa, Romana, Ticinefe, and Ver- 
cillina, becaufe we have fine .meadows and dairy 
farms. 

Chef.se-Rennet. See Gallium and Runnet. 
CHEGOE, or Nigua, the Indian name of an in- 

fe£f common in Mexico, and alfo found in other hot 
countries where it is called pique, is an exceeding fmall 
animal, not very unlike a flea, and is bred in the duft. 
It fixes upon the feet, and breaking infenfibly the cu- 
ticle, it nettles betwixt that and the true Ikin, which alfo, 
unlefs it is immediately taken out, it breaks, and pierces 
at laft to the flelh, multiplying with a rapidity almoft 
incredible. It is feldom difeovered until it pierces the 
true Ikin, when it caufes an intolerable"itehing. Thefe 
infe&s, with their aftonilhing multiplication, would foon 
difpeople thofe countries, were it Ids eafy to avoid 
them, or were the inhabitants lefs dexterous in getting 
them out before they begin to fpread. On the other 
hand, nature, in order to lefl’en the evil, has not only 
denied them wings, but even that conformation of the 
legs and thofe ftrong mufcles which are given to the Ilea 
for leaping. The poor, however, who are in fome 
meafure doomed to live in the duft, and to a habitual 
negledt of their perfons, fuffer thefe infects fometimes 
to multiply fo far as to make large holes in their flefli, 
and even to occafion dangerous wounds. 

CHEIRANTHUS, stock-gillilower, or V/all- 
genus of the 39th natural order, Sill- 

  belonging to the tetradynamia clafs of 
plant's. The germen is marked with a glandulous den- 
ticle on each fide ; the calyx is clofe, with two of its 
leaves gibbous at the bafe ; the feeds plane. The fpecies 
are 1 3 ; but the following three are moil worthy of notice, 
l. Thecheiri, or common wall-flower, withligneous, long, 
toue;h roots ; an upright, woody, abiding ttalk, divided 
into many erect angular branches, forming a bufiry 
head from one to two feet high, clofcly.gajrnihtd with 

3 A 2 fpear- 
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Cheiran- fpear-fhaped, acute, fmooth leaves, and all the biancheo 

thus terminating in long erecl fpikes of numerous flowers, 
" which in different varieties are yellow, bloody, white, 

i£5V. 2. The incanus, or hoarv cheiranthus, with lig- 
neous, long, naked, white roots ; and upright, itrong, 
woody, abiding ftem, from one to three feet mg , 

Cheke. 

wuuuj,  ; r n J U 
branchy at top, adorned with long, fpear-ihaped, on 
tufe, hoary leaves ; and the top of the Lalxv and a 
the branches terminated by ereft fpikes of flowers 
from one to two or three feet long, of different colours 
in different varieties. 3. The annuus, or ten-weeks- 
ifock, with an upright, woody, fmooth ftalk, divided 
into a branchy head, 12 or 15 inches high, garnimen 
with fpear-fhaped, blunt, hoary leaves, a little indented, 
and all the branches terminated by long erect fpikes 
of numerons flowers of different colours in dmerent 
varieties.—The two fir ft forts are very hardy ever- 
green biennials or perennials ; but tue lafl is an annual 
plant, fo muft be continued by feed fown every year ; 
and even the two firft, notwithflanding their being 
perennial, degenerate fo much in their flowers after 
the firft year, that it will be proper alio to rade an 
annual fupply of them. i he feeds are to be faved on- 
ly from the plants with fingle flowers; for the double 
ones bring no ie’cds to perfedlion. 1 ne leeds aie to 
be chofen from fuch flowers as have five, fix, or mote 
petals, or from fuch as grow near to the double ones. 
They may be fown in the full ground in the fpring, 
and may be afterwards tranfplanted. When fine doubles 
of the two fir ft kinds are obtained, they maybe multi- 
plied by flips from the old plants. 

CHEKAO, in natural hiftory, the name of an earth 
found in many parts of the Eaft Indies, and fometimes 
ufed by the Chinefe in their porcelain manufactures. 
It is a hard and flony earth ; and the manner of ufing 
it is this: they firft calcine it in an open furnace, and 
then beat it to a fine powder. This powder they mix 
with large quantities of water : then ftirring the whole 
together,, they let the coarfer part fubfide; and pouring 
off the reft yet thick as cream, they leave it to fettle, 
and ufe the matter which is found at the bottom in 
form of a foft pafte, and will retain that humidity a 
long time. This fupplies the place of the earth called 
hoache, in the making of that elegant fort of china- 
ware which is. all white, and has flowers which feem 
formed by a mere vapour within its furface. The 
manner of their ufing it is this: they firft make the 
veflel of the ■ common matter of the manufacture; 
when this is almoft dry, they paint upon it the flowers, 
or whatever other figures they pleafe, with a pencil 
dipt in this preparation of the chekao ; when this is 
thoroughly dry, they cover the whole vefltl with the 
varnifh in the common way, and bake it as ufual. The 
confequence is, that the whole is white : but the body 
of the veflel, the figures, and the varnifh, being three 
different fubftances, each has its own particular white; 
and the flowers being painted in the fineft white of 
all, are diftin&ly feen through the varnifh upon the 
veflel, and feem as if traced by a vapour only. The 
hoache does this as well as the chekao; and has befides 
h s the quality of ferving for making the porcelain 
ware either alone, or in the place of kaolin the 
chekao has not this property, nor any other fubftance 
beiides this hoache, which appears to be the fame with 
our fteatites or foap rock. 

CHEKE (Sir John), a celebrated ftatefman, gram- 
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marian, and divine, of an ancient family in the ifle of Cheke, 
Wight, was born at Cambridge in the year 1514, and Che-kymg, 
educated at St John’s college in that univerflty; where, 
after taking his degrees in arts, he was firft chofen 
Greek lecturer, and in 1540 profeflfor of that lan- 
guage, with a ftipend of 40 1. a-year. In this flation 
he was principally inftrurnental in reforming the pro- 
nunciation of the Greek language, which, having been 
much neglected, was imperfectly underftood. About 
the year 1543 he was incorporated mailer of arts at 
Oxford, where, we are told, he had fludied for fome 
time. In the following year he was feat to the court 
of king Henry VIII. and appointed tutor for the La- 
tin language, jointly with Sir Anthony Cooke, to prince 
Edward, about which time he was made canon of the 
college newly founded in Oxford; wherefore he muft 
have now been in orders. On the acceflion of his 
royal pupil to the crown, Mr Cheke was firft reward- 
ed with a peniion of 100 merks, and afterwards ob- 
tained ftveral confiderable grants from the crown. In 
1 j 5c he was made chief gentleman of the privy-cham- 
ber, and was knighted the following year ; in 1552, 
chamberlain of the exchequer for life ; in 1553, clerk 
of the council ; and foon after fecretary of ftate and 
privy-councillor. But thefe honours were of fhort 
duration. Having concurred in the meafures of the 
duke of Northumberland for fettling the crown on the 
unfortunate Jane Grey, and acted as her fecretary 
during the nine days of her reign, on the acceflion of 
queen Mary, Sir John Cheke was fent to the tower, 
and ftript of the greateft part of his poflefiions. In 
September 1554 he obtained his liberty, and a licence 
from her majefty to travel abroad. He went firft to 
Bafd, thence to Italy, and afterwards returned to 
Straiburg, where he was reduced to the neceffity of 
reading Greek le&ures for fubflftence. In 1556 he 
fet out in an evil hour to meet his wife at Bruflels : 
but, before he reached that city, he was feized by or- 
der of king Philip II. hoodwinked, and thrown into 
a waggon; and thus ignominioufiy condufted to a 
fhip, which brought him to the tower of London. 
He loon found that religion was the caufe of his im- 
prifonrnent ; for he was immediately vifited by two 
Romifn priefts, who pioufiy endeavoured to convert 
him, but without fuccefs. However, he was at laft 
vifited by Fleckenham ; who told him from the queen, 
that he mull either comply or burn. This powerful 
argument had the defired effecl ; and Sir John Cheke 
accordingly complied in form, and his lands, upon cer- 
tain conditions, were reft-ored : but his remorfe foon 
put an end to his life. He died in September I 557> 
at the houfe of his friend Mr Peter Ofborne in Wood- 
ftreet, London, and was buried in Sc Alban’s church. 
He left three fons, the eldeft of whom, Henry, was 
knighted by queen Elizabeth. He wrote 1. A Latin 
tranflation of two of St Chryfoftom’s homilies. Lond, 
1543, 4to. 2. The Hurt of Sedition. Lond. <549, 
1576, 1641. 3. Latin Tranflation of the Englifli Com- 
munion Service. Printed among Bucer’s opufeuia. 
4. He pronunciatione Grtecae. Bafil, 1555, 8vo. 5. Se- 
veral letters publiflied in Ids life by Strype ; and a 
great number of other books. 

CHE-KYANG, or Tche-kiang, a maritime pro- 
vince of China, and one of the moft cohfiderable in 
the empire ; is bounded on the fouth by Fo-kien ; on 
the north and weft by Kiang-nan and Kiangfi ; and 
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:hc-kyarg. on the eaft by the fea. The air is pore and healthful, 
 <  and the foil fertile, being watered by a number of ri- 

vers and canals, as well as fprings and lakes. The 
chief produce is fdk ; a vail quantity of wdiich is cul- 
tivated here, and for which the whole country is cover- 
ed with mulberry trees. Thefe are purpofely check- 
ed in their growth by the natives, experience having 
taught them, that the leaves of the fmalleft trees pro- 
duce the bell fdk. The duffs made in this province, 
which are embroidered with gold and fdver, are rec- 
koned the bed in the empire : and notwithftanding a 
vaft exportation to the Japan and Philippine iflands, as 
well as to every part of China, and to Europe, fuch an 
abundance is left in the province, that a complete fuit 
of filk may be bought here as cheap as one of the 
coarfed woollen in France. 

This province is alfo remarkable for a particular fpe- 
cies of mulhrooms, which is exported to every part of 
the empire. They are pickled, and then dried ; when 
they will keep good for a whole year. When ufed they 
mud be foaked in water, which renders them as frelh 
as at fird. Here alfo the tallow tree is met with ; and 
the province affords excellent hams, and thofe imall 
gold-fillies with which the ponds are ufually docked. 

Che-kyang contains i i cities of the fird clafs, 72 
of the third, and 1 8 fortreffes, which, in Europe, would 
be accounted large cities. The principal of thefe are, 
1. Hang-tcheou-fou, the metropolis, accounted by the 
Chinefe to be the paradife of the earth. . It is four 
leagues in circumference, exclufiveof the fuburbs ; and 
the number of its inhabitants are computed at more 
than a million, and 10,000 workmen are fuppofed to be 
employed within its walls in manufa&uring of filk. Its 
principal beauty is a fmall lake, clofe to the walls on 
the weftern fide, the water of which is pure and lim- 
pid, and the banks aimed every where covered with 
flowers. Its banks are likewift adorned with halls and 
open galleries fupported by pillars, and paved with 
large flag-dones for the convenience of thofe who are 
fond of walking ; and the lake itielf is interfered with 
caufeways cafed with cut-done, openings covered with 
bridges being left in them for the paffage of boats. In 
the middle are two iflands with a temple and feveral 
pleafure-houfes, and the emperor has a fmall palace in 
the neighbourhood. The city is ganifoned by 30.00 
Chinefe and as many Tartars, and has under its jurif- 
diclion feven cities of the third clafs. 2. Hou-tcheou- 
fou is alfo fituated on a lake, and manufadlures an in- 
credible quantity of filk, infomuch, that the tribute of 
a city under its jurifdiftion amounts to more than 
500,000 ounces of filver. 3. Ning-po-fou, by Euro- 
peans called Liampo, is an excellent port, oppofite to 
Japan. Eighteen or twenty leagues from it is an 
ifland called Tcheou-chan, where the .Englifh fird land- 
ed on their arrival at China. 4. Ning-po is remark- 
able for the fiik manufactured there, which is much 
edeemed in foreign countries, efpeciaily Japan, where 
it is exchanged for gold, filver, and copper. 5. Chao- 
hing-fou, fituated in an extenfive and fertile plain, is re- 
markable for a tomb about half a league didant, which 
is faid to be that of Yu. The people of this province 
are faid to be the mod verfed in chicanery of any in 
China. 6. Tehu-tcheou-fou, remarkable for ha- 
ving in its neighbourhood pines of an extraordinary 
fjze, capable of containing 40 men in their trunks. The 
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inhabitants are ingenious, polite, and courteous to Chehdonia* 
ftrangers, but very fuperditious. riJifp 

CHELIDONIAS, according to Pliny, an anniver-. ~3' . 
fary wind, blowing at the appearance of the fvvallows; 
otherwife the Favonius, or Zephyrus. 

CHELIDQNIUM, Celandine, and Horned or 
prickly poppy : A genus of the monogynia order, 
belonging to the pentandria clafs of plants ; and in the 
natural method ranking under the 27th order, Rhceadete. 
The corolla is tetrapetalous, the calyx diphyllous, the 
filiqua unilocular and linear. There are fix fpecies, 
none of which are remarkable for their beauty; 
but one of them, Az. the majus, is an article in 
the materia medica It grows on old walls, among 
rubbifh, and in wafle fhady places. The herb 
is of a bluifh green colour ; the root of a deep red ; 
and both contain a gold-coloured juice : their fmtll is 
difagreeable, the tade fomewhat bitterifh, very acrid, 
burning and biting the mouth ; the root is the mod 
acrid. The juice takes off warts; cures tetters, 
ring-worms, and the itch; and, diluted with milk, 
it confumes opaque white fpots on the eye.— Elorfes, 
cows, goats, and fwine, refufe to eat the hetb. 

CHELIDON1US lapis, in natural hidory, a done 
faid by the ancients to be found in the domachs of 
young fwallows, and greatly cried up for its virtues 
in the falling-fieknefs; but, from their defeription, it- 
appears to be only a fpecies of lycodontes, or bufo- 
mtae. See Lycodontes, and Bufonitje. 

CHELM, a town of Poland, capital of a palatinate 
of the fame name. It is fltuated in the province of 
Red Rudia. E. Long. 23. 30. N. Lat. 51. 25. 

CHELMSFORD, the county town ofEffex, fitua- 
ted on the river Chehner, in E. Long. o. 30. N. Lat.- 
51. 40,. It fends two members to parliament. 

CHELONE, in botany : A genus of the angiofper- 
mia order, belonging to the didynamia clafs of plants 
and in the natural method ranking under the 40th or- 
der, Perfonatte. The calyx is quinquepartite; the rudi- 
ment of a fifth filament among the hrgheft damina, the 
capfule bilocular. There are three fpecies, vi-z. the Gla- 
bra, theHirfuta, and the Penilemon. They are natives of 
North America; and are herbaceous flowery perennials, 
with upright flalks two feet high, decorated with fpear- 
fltaped leaves, and beautiful fpikes of monopetalous, rin- 
ger.t flowers, red, rofe-coloured, blue, and purple. They 
flower from September to November, and are fome- 
times fucceeded by ripe feeds in this country. They 
are very hardy plants, and may be propagated by feeds 
fown in any foil or fituation ; but the two fird multi- 
ply ft) fait by their creeping roots, that the feeds are: 
feldom regarded. 

CHELSEA, a fine village fituated on the northern- 
bank of the river Thames, a mile wedward of Wed- 
minder, remarkable for a magnificent hofpital of in- 
valids and old decrepit foldiers ; and a pleafure-houfe,. 
called Ranelagh, to which a great deal of fine com- 
pany refort in fummer ; and a noble botanic garden 
belonging to the company of apothecaries. The royal 
hofpital of invalids was begun by Charles.II. carried 
on by James II. and finifhed by king William. It 
confifls of a vad range of buildings, that form three 
large fquares, in which there is an uncommon air of 
neatnefs and elegance obferved. It is under the di- 
redtiou of commiffiyntrs, who confid generally of the: 

oid-s- 
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Chelfea. oiHcers of ftatc and of v ar. There ha governor with 

5001. i'alary, a lieutenant governor with 400I. and a 
major, with 250I. befides inferior officers, ferjeants, coi 
porals and drums, with about 400 men, who all dc 
garrifon duty; and there are above io,aCC out pen- 
{loners who receive an annuity of y1. 12 s. 6d. each ; 
ail which expence is defrayed by a poundage deducted 
from the army, deflciences being made good by par- 
liament.—The botanic garden is very extenfive, en- 
riched with a vaft variety of domeftic and exotic 
plants, the original (lock of which was given to 
the apothecaries of London by Sir Hans Sloane.-*- 
At Ranelagh Garden and amphitheatre the enter- 
tainment is a .fine band of mufic, with an organ and 
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fome of the bed voices, and the regale is tea and Cheher> 

rr ham, COttee. Phem’fV 
CHELTENHAM,01 Chiltenham,a market town ^ 

of Gloucefterfhire, feven miles north-eaft of Gloucefter. 
W. Long. 2. 10. N. Lat. 51. 50. It is chiefly remark- 
able for its mineral waters, of the fame kind with thofe 
of Scarborough. See Scarborough. 

CHEMISE, in fortification, the wall with which a 
baftion, or any other bulwark of earth, is lined for its 
greater fupport and ftrength : or it is the folidity of 
the wall from the talus to the ftone-row. 

Fire-CHEMisE, a piece of linen cloth, fteeped in a 
compofition of oil of petrol, camphor, and other combu- 
fUbie matters, ufed at lea, to fet fire to an enemy’s velfcl. 

I S T R Y 

1 /T AY be defined, The fludy of fuch phenomena 
Definition. or properties of bodies as are difcovered by 

varioufiy mixing them together, and by expofing 
them to different degrees of heat, alone, or in mix- 
ture, with a view' to the enlargement of our know- 
ledge in nature, and to the improvement of the ufeful 
arts: or, It is the ftudy of the effefts of heat and mix- 
ture upon all bodies, wdiether natural or artificial, with 
a view to the improvement of arts and natural know 

a ledge. 
Antiquity. The fcience of chemiflry is undoubtedly of very 

high antiquity; and, like moll other fctences, its origin 
cannot be traced. In fcripture, Tubal Cain, the 8th 
from Adam, is mentioned as the father or infiruftor 
of every artificer in brafs or iron. This, however, 
does not conftitute him a chemift, any more than a 
founder or blackfmith among us has a right to that 
title. The name of chemift could only belong to him, 
whoever he was, who firlt difcovered the method of 
extradling metals from their ores ; and this perfon 
mull neceffarily have lived before Tubal Cain, as eve- 
ry blackfmith or founder muff have metals ready pre- 
pared to his hand. Neverthelefs, as Tubal Cain 
lived before the flood, and the fcience of chemiltry 
muft have exifled before his time, fome have con- 
jectured, that the metallurgic part, on account of its 
extreme ufefulnefs to mankind, was revealed to Adam 

3 by God himfelF. 
Science J3e tpjg as Jt Srphoas, an Egyptian, is confider- 

ed by the chemifts as the founder of their fcience. 
He was known by the Greeks under the name of 
Hermes, or Mercurlus Frifmegjlus; and is fuppofed 
to have lived more than 1 pco years before the Chri- 
ftian sera. A numerous lifi of this philofopher’s works 
is given by Clemens Alexandrinus ; but none of them 
are now to be found, nor do any of them appear to 
have been written profeffedly on chemiftry. 

Two illuftrious Egyptians, of the name of Hermes, 
are recorded by ancient authors. The elder fuppofed 
to be the fame with Mhraim, the grandfon of Noah, 
the Hermes of the Greeks, and Mercury of the Ro- 
mans. The younger Hermes lived a thoufand years 
afterwards; and is fuppofed to have reftored the fai- 
ences after they had fallen into oblivion, in confe- 
queuce of an inundation of the Nile. No lefs than 

founded. 

36,000 books are faid to have been written under the 
name of Hermes ; but, according to Jamblichus, a cu- 
ftom prevailed of infcribing all books of fcience with 
the name of Hermes. Some authors deny the exift- 
ence of Hermes, and maintain that his hillory is alle- 
gorical. ^ 

As the fcience of chemiftry is fuppofed to have been 
well known to the Egyptians, Moles, who was {killed pofed to be 
in their wifdom, is thence ranked among the number Skilled in 
of chemifts ; a proof of whofe ikill in this Icience isc eini r^‘ 
thought to be, his diflblving the golden calf made by 
the Ifraelites, fo as to render it potable. 

Of all the Greeks who travelled into Egypt in or- 
der to acquire knowledge, Democritus alone was ad- 
mitted into their myfteries. The Egyptian priefts are 
faid to have taught him many chemical operations ; 
among which were the art of foftening ivory, of vi- 
trifying flints, and of imitating precious ftones. Dr 
Black, however, is of opinion, that Democritus knew 
nothing more of thefe arts than that ( f making a coa- fe 
kind of glafs, as no mention is particularly made of his 
imitating any other precious ftone than the omenl ’, 
whofe colour is green ; and the coarfer the glals the 
greener.it is. 

After the time of Democritus, we may know that 
confiderable improvements were made in chemiftry, as 
phyficians began to make ufe of metallic preparations, 
as cerufe, verdegris, litharge, &c. Diufeorides de- 
fcribes the diftillation of merctiryfromcinnabar bymeans ? 
of an embic, from which, by adding the Arabic HI, Derivation 
comes the term Alembic. The art of diftillation, how-of the word! 
ever, at that time, was in a very rude ftate ; the ope-A^cm^c* 
ration being performed chiefly by feparating the air, 
and more fubtlepartof tar, from the reft of the matter. 
This was done by putting the matter to be diftilled in- 
to a veflel, the mouth of which was covered with a • , 
wet cloth ; and by this the Reams of afcending va mt!0f 
pour were ccndenfed, which were afterwards procured 
by wringing out the cloth. No other diftillation, be- 
fides this kind, is mentioned by Galen, Oribafius, uEli- 
an, or Paulus jEgineta. 

The precife time is not known when the three mine- 
ral acids were firft difcovered; though, as no mention is 
made of them by Geber, Avicenna, or Roger Bacon, it 
is probable that they were not known in the 12th cen- 

6 tury. 



olafs-ma' 
king 

8 
Alchemy 
lirft men 
Honed by 
Firniiciis 
Maternus. 

Hi (lory. C H E M 
tury. Raymond Lully gives feme hints of his being 
acquainted with the marine acid ; whence it is pro 
bable, that it was difeovered towards the end of the 
13th, or beginninp' of the 14th, century 

Pliny’s ac- Several chemical fafts are related by Pliny, particn- 
countof thelarly the making of glafs, which he aferibes to the fol- 
origm of lowinr accident. “ Some merchants in the Levant, who 

had nitre on board their fir ip, having occafion to land, 
lighted a fire on the fand in order to prepare their food. 
To fupport their veffels they took fome of the lumps 
of nitre with which then flrip was loaded ; and the fire 
atting on thefe, melted part of them along with the 
fand, and thus formed the tran(parent fubftance called 
glafs, to the great furprife of the beholders.” But it 
is probable, that the art of glafs-making was known 
long before ; and it is by no means likely that it took 
its rife from fuch an accident. 

The next traces we find of chemiftry are to be ex- 
trafted from the extravagant purfuits of the Alchtmijls, 
who imagined it pofiible to convert the bafer metals 
into gold or filver. The firft mention we find of this 
ftudy is by Julius Firmicus Maternus, who lived in the 
beginning of the fourth century, and fpeaks of it as a 
well knovvn purfuit in his time. ^Fneas Blafius, who 
lived in the fifth century, likewife fpeaks of it ; and 
Suidas explains the term by telling us, that it is the art 
of making gold and filver. He tells us, that Diocle- 
fian, when perfecuting the Chriflians, forbad all che- 
mical operations, left his fubjedts fhould difeover the art 
of making gold, and thus be induced to rebel againft 
him. He fuppofes alfo, that the Argonautic expe- 

thelfable cfdition was only an attempt to procure a fkin or parch- 
the Argo- ment, on which was written the recipe for making 
nauts. gold. It is a common pra&ice, however, in fome 

places where gold is wafhed down in fmall particles by 
brooks and rivulets from the mountains, to fufpend in 
the water the (kins of animalshaving wool or hair upon 
them, in order to detain the heavier particles which 
contain the gold; and this proably gave rife to the fable 
of the golden fleece. Suidas, however, who lived as 
late as the tenth century, deferves very little credit, 
efpecially as alchemy is not mentioned by any ancient 
author.—The Arabian phyficians afford the moft clear 
and diftindt evidence concering alchemy. Avicenna, 
who lived in the tenth century, is faid by a difciple of 
his to have wrote upon alchemy; he mentions alfo 
rofe-water, and fome other chemical preparations ; and 
in the 12th century we find phyficians advifed to cul- 
tivate an acquaintance with the chemiits; and another 

to of the Arbian writers fay, that the method of pre- 
Akhemy paring rofe-water, &c. was then well known.—From 

fed to be0 t^1's evidence °f the exiftence of alchemy among the 
Arabians, with the prefatory article AU to denote 
the greatnefs of the fcience, it has been conjeftured, 
that the dodtrine of the tranfmutation of metals firft 
took its rife among the Arabians, and was introduced 
into Europe by means of ihe Crufades, and by the ra- 
pid conquefts of the Arabians them ft Ives in Europe 
as well as in Afia and Africa. Europe at that time 
had been in a ftate of the greateft barbarity from the 
incurfions of the northern nations ; hut the Arabians 
contributed to revive fome of the fciences, and intro- 
duced alchemy among the reft, which continued till 
the middle of the 1 nh century ; at which time the 
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extravagance of its profeffora rofe to the greateft 
height. ( fI 

Though the pretenfions of the alchemifts are now No credit 
univerfally refuted, yet from fome of the difeoveries due to the 
which have been made in chemiftry, we are even yet ^°^^ne

t^ 
in danger of giving fome credit to the poffihility oftjon 
the procefs ot -tranfmutation. When we confider that 
the metals are bodies compounded of parts which we 
can take away and reftore, and that they are clofely 
allied to one another in their external appearance, we 
may be inclined to think favourably even of the pro- 
jects of the alchemifts. The very feparation of the 
metals from their ores, the depriving them of their 
dudtility and malleability, and the reiteration of thefe 
properties to them at pleafure, will appear very fur- 
prifing to thofe who are unacquainted with chemiftry. 
There are alfo proceffes of the more difficult kind, by I2 
which quickfilver may be produced from metals that Qinckfilvey 
are commonly folid, as from lead. Some of thefe we produced 
find in Boerhaave, Boyle, &c. authors of the greateft ^rorn *ea^“ 
credit, who both [peak of the operation and produft 
as realities of which they were convinced by their own 
experience. Thefe have been urged, not without fome 
plan Ability, in favour of the tranfmutation of the im- 
perfect metals into gold ; and hence the delations of 
alchemy' were not confined to the vain, the ignorant, 
and the ambitious part of mankind; but many ingeni-- 
ous and learned men, who 'took pleafure in the ftudy 
of nature, have been feduced into this unhappy pur- 
fuit. This happened chiefly in Germany, where tim- 
variety of mines naturally turned the thoughts of che- 
rcifts principally towards the metals, though the nu- 
merous failures of thofe who had attempted this art 
ought to have taught them better. 

About the beginning of the 16th century, the pre- 
tenders to alchemy' were very numerous, and a multi- 
tude of knaves, who had beggared themfelves in the at- 
tempt, now went about to enfnare others, performing 
legerdemain tricks, and caufing people believe that 
they could aftually make gold and filver. A number 
of the tricks they made ufe of are to be met with inLe- 
mery. Many books, with the fame defign of impofing 
upon mankind, were written upon the fubjedt of al- 
chemy. They affumed fidfitious names of the greateft; 
antiquity, and contained rules for preparing the philo- 
fopher’s (tone ; a fmall quantity of which thrown into 
a bafe metal fhould convert the whole into gold. They 
are wrote in a myfterious ftyle, without any di ftindt- 
meaning ; and though fometimes procefles are clearly 
enough deferibed, they are found to be falfe and deceit- 
ful upon trial, the products not anfwering the preten- 
fions of the authors. Their excufe was, that it was 
vain to expedl plain accounts of thefe matters, or that 
the books on thefe fubjedts fhould be written diftindtly 
and clearly ; that the value of gold was in proportion 
to its fcarcity, and that it might be employed to bad 
purpofes : they wrote only for the laborious and judi- 
cious chcmifts, who would underftand them provided 
they made themfelves acquainted with the metals by 
ftudy and experience. But in fadt, no diftindt mean- 
ing has ever been obtained, and the books have only 
ferved to delude and betray a great number of others 
into the lofs of their lives. 

But though the alcheniifts failed in the execution of 
their, 
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13 their grand projeft, we muft Hill own onrftlves indebt- 

Chemiflry e(j to tiiem for many difcoveries brought to^ light du- 
derived rjnff t]ie t;me they vainly fpent their labour in the ex- 

vantages' peftation of making gold. Some of thefe are the me- 
from the thods of preparing fpirit of wine, aquafortis, yolatik. 
labours of a]jcaij> vitriolic acid, and gun-powder. Medicine too 

a C^le was indebted to them for feveral valuable iciriedics ; 
whence alfo it appears that many, wrho had vvafted -nei- 
time in the vain purfuit of the philofopner s iLone, 
thought of trying fome of their moft elaborate prepa- 
rations in the cure of difeafes; and meeting with lame 
fuccefs, they prefumed that oifeafes were only to be 
cured by the affiftance of chemiftry ; and that the moll 
elaborate of all its preparations, the philofopher’s ftone, 
would cure all difeafes. Some cures they performed 
did indeed awaken the attention of phyfidans; and 
they introduced the ufe of opium, which had formerly 
been accounted poifonous. They lucceeded alfo in the 
cure of the venereal difeafe, which had lately made its 
appearance, and baffled the regular phyficiaps; but 
the chemifts, by giving mercury, put a flop to. its ra- 
vages, and thus introduced this valuable article into the 
materia medica. 

Account The moft famous of the chemical profeffor?, was Pa- 
c.f Paracel racelfus, well known for his arrogance, abfurdity, and 
fus. profligacy. He was bred to the ftudy of medicine ; 

but becoming acquainted with the alchemifts, travelled 
about in the charafter of a.phylician, and was at great 
pains to collecb powerful medicines from all quarters. 
Thefe he ufed with great freedom and boldnefs. His 
fuccefs in fome cafes operated fo upon the natural ar- 
rogance and felf-fufticiency of his difpofition, that he 
formed a dtfign of overturning the whole fyftem of 
medicine, and fupplying a new one from chemiftry : 
and indeed he found but very weak adverfaries in the 
fubtle theories of Galen with the refinements of the A- 
rabian phyficians, which only prevailed in his time ; 
and he no doubt had fome fa are in bani filing that ve- 
neration which had been fo long entertained for thefe 
celebrated perfonages. 

Hiftory of From the time of Paracelfus, chemiftry began eve- 
chemiftry ry where to affume a new face. In our own country, 
iiuce the 2.ord Verulam amufed himfelf at his leifure hours 

Paracelfus. &rmi'ng P^ans f°r promoting the fciences in ge- 
neral, efpecially thofe which related to the ftudy of 

The fciencenature' "onn f°urd that chemiftry might turn 
ftudkd by out one of the moft ufeful and comprehenfive branches 
Pord Ve of natural philofophy, and pointed out the means of its 
yulam; improvement. A number of experiments were propo* 

fed by him ; but he obferved, that the views of che- 
mifts were as yet only adapted to explain their parti- 
cular operations on metals; and he obferved, that, 
inftead of the abftrufe and barren pliilofophy of the 
times, it was neceffary to make a very large collec- 
tion of fails, and to compare them with each other 
very maturely and cautioufly, in order to difeover the 
common caufes and circumftances of connexion up- 
on which they ail depend. He did not, however, 
make any conflderable difcoveries, and his works are 
tedious and difagreeable to the reader. 

*7 A fuperior genius to Lord Verulam was Mr Boyle, 
^ who was born the very day that the former-died, hi is 

I S T R Y. Hiftory, 
which he was befl pleafed with cultivatirtg irt the way 
of experiment. He confldered the weight, fpring, and 
qualities of the air ; and wrote on hydroftatics and 
other fubjeds; and was pofteffed of that happy pene- 
tration and ingenuity fo well fuited to the making of 
experiments in philofophy, which ferves to deduce the 
moft ufeful truths from the moft Ample and feemingly 
infignificant faas. As chemillry was his favourite 
fcience, he fpared no pains to procure from chemifts of 
greateft note the knowledge of curious experiments, 
and entertained a number of operators conftantly about 
him. H;s difcoveries are related in an eafy ftyle ; and 
though rather copious, baited to the tafte of the times 
in which he lived, and free from that abfurd and my- 
fterious air which formerly prevailed in chemical wri- 
tings : nor does he betray a defign of concealing any 
thing except fome particulars which were communica- 
ted to him under the notion of fecrecy, or the know- 
ledge of which might do more harm than good. It 
is obje&ed indeed, that he betrays a good deal of cre- 
dulity with regard to fads which are given on the 
faith of others, and which may feem incredible ; but 
this proceeded from his candour, and his being little 
difpofed to fufpeft others. He Ihowed the neceffary 
connection between philofophy and the arts; andfaid, 
that by attending the Ihop 01 a wrorkman, he learned 
more philofophy than he had done in the ich’ools lor a 
\on^ time. Thus his writings (bowed an univerfal 
tafte for the ftudy of nature, which had now made 
fome advances in the other parts of the world. 

Agricola is one of the firft and bell authors on the _ 
fubjeCl of metallurgy. Being born in a village in Mif- rT 

circumftances were opulent, his manners agreeable ; he 
was endowed by nature with a goodnefs of heart; and 
his inclination led him entirely to the ftudy of nature, 

0 • , 11 • emerges 
nia, a country abounding in mines and .metailurgic 
works, he deferibed them exaftly and copibufly. He fcuiity. 
was a phyfician, and Cotemporary with baracelius, but 
of a charafter very different. His writings are clear 
and inftruClive, as thofe of Paracelfus are obfeure and 
ufelefs. Lazarus Erker, Schinder, Schlutter, Henkel, 
See. have alio written on metallurgy, and deferibed 
the art of allaying metals. Anthony Neri, Dr Mer- 
ret, and the famous Kunkel (who difeovered thephoi- 
phorus of urine), have deferibed very fully the aits of 
making glafs, enamels, imitations of precious Hones, 
&c.: but their writings, as well as thole of fuceeeding 
chemiits, are not free frem the illufions of alchemy ; 10 
true it is, that an obftinate and inveterate malady ne- 
ver difappears at once, without leaving traces behind. 
In a fhdrt time, however, the alchemical phrenzy was 
attacked by many powerful antagonills, who contri- 
buted to refeue the fcience of chemiftry from an evil 
which at once difgraced it and retarded its progrels. 
Among thefe, the moll dillinguilhed are Kircher a Je- 
fuit, and Conringius a phyfician, who wrote with much 
fuccefs and reputation. 

About the year 1650 the Royal Society was form- R 
ed by a number of gentlemen who were unwilling to c^. j10W 
engage in the civil wars; and being ftruck with the founded, 
extenfive views of Lord Verulam and Mr Boyle, con- 
tributed to the expence of coftly experiments. I his 
example appeared fo noble, and the dcfign fo good, 
that it has been followed by all the civilized Hates of 
Europe, and has met with the proteClion of their re- 
fpeClive fovereigns; and from thefe chemiftry lias re- 
ceived conflderable improvements. In France, Geof* 
froy, Lemery, Reaumur, Sec. came to be diftinguilh- 

/V 
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ed ; and In Germany Margraaf, Pott, and others, have 
made a confiderable figure in thofe focieties. Kunc- 
kel, Begar, Stahl, and Hoffman, &c. have done great 
fervice to fociety, by introducing new arts, and the nu- 
merous improvements they have made. 

Of the im- The chemifts who have made a figure in Germany 
|| provements an(j I'rance are more in number than thofe whom our 
I made by j{]and has produced. In France, t he fociety was en- 

! differes in couraged by the fovereign ; and in it they have d veft- 
cheHiifhy., ed themfelves of that myfterious air which was affect- 

ed in former ages. In Germany, the richnefs of the 
country, and the great variety of mines, by turning the 
attention of chemifts to the .metals,. have given that 
alchymiftical air to their writings which we obferve in 
them. The number of thofe whp have applied them- 

S T R Y. 
felves to chemiftry is very finall in England, owing to 
the great improvements made by Sir liaac Newton in 
the fciences of aftronomy and optics ; which, by turn- 
ing the general attention that way, has occafioned what 
may be called a negleft of chemiftry. But if their 
number be inconiiderable, they are by no means inte- 
rior in merit and fame. The name of Boyle has always 
been held in the higheft efteem, as well as that of Hales, 
for the analyfis he has made of the air. Sir Ifaac 
Newton alone has done move to the eftablifhing a ra- 
tional chemical theory than ever was done before. Ot 
late, the tafte for the ftudy has became more general, 
and many ufeful books have appeared ; fo that it. is to 
be hoped we fhall foon excel in this branch of fcience, 
as we have done in all the reft. 

Part I. THEORY of CHEMISTRY. 

a* /V Ccording to the definition we have given of this 
Theory, fcience, the theory of it ought to confift in a 
what. thorough knowledge of all the phenomena which refult 

from every poffible combination of its objects with one 
another, or from expofing them in all poffible ways to 
thofe fubftances which chemifts have found to be the 
moft aftive in producing a change. So various, how- 
ever, and fo widely extended are . the objeds of che- 
miftry (comprehending all terreftrial bodies whatever), 
that a knowledge of this kind is utterly unattainable by 
man. The utmoft that can be done in this cafe is, to 
give fome account of the phenomena which accompany 
the mixtures of particular fubftances, or the appearances 
they out on when expofed to heat; and thefe have been 
already fo well afeertained, that they may now be laid 
down as rules, whereby we may, with a good deal of 
certainty, judge of the event of our experiments, even 
before they are made. 

.14 Here we muft obferve, that though the objeds of Objedbof cjiemIftry are as various as there are different fubftan- 

whau* ry’ ces in the whole fyftem of nature, yet they cannot all 
be examined with equal eafe. Some of thefe fub- 
ftances ad upon others with great violence ; and the 
greater their adivity, the more difficultly are they 
themfelves fubjeded to a chemical examination. Thus, 
fire, which is the moft adive body in nature, is fo 
little the fubjed of examination, that it hath hi- 
therto baffled the ingenuity of. the great eft philofo- 
phers to underftand its compofition. This fubftance, 
therefore, though it be the principal if not the only 
agent in chemiftry, is not properly an objeft of it, be- 
caufe it cannot be made a fubjed of any chemical ope- 

.. ration. 
Supposition It hath been cuftomary to confider all bodies as com- 
©f elements pofed of certain permanent and unchangeable parts 
the origin ca]led eJements . and that the end of chemiftry was to 
®fakhemy.refolve Wies into thefe elements, and to recompofe 

them again by a proper mixture of the elements 
■when fo feparated. TJpon this fuppofition the alche- 
mifts went ; who, fuppofing that all bodies were cem- 
pofed of fait, fulphur, and mercury, endeavoured to 
find out the proportions in which thefe exifted in gold, 
and then to form that metal by combining them in a 
fimilar manner. Had they taken care to afce.rtain the 
real exiftence of their elements, and, by mixing them 
together, compofed any one metal whatever, though 
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but a grain of lead, the leaft valuable of them ah ; 
their pretenfions would have been very rational and 
well founded; but as they never .afeertained the cxift- 
ence of fuch elementary bodies, it is no wonder that 
their labours were never attended with fuccefs. m R* 1 ' 

Another fet of elements which were as generally c s 

received, and indeed continue to be fo in fome mea- 
fure to this day', are fire, air, earth, and water.— 
This do&rine of elements was ftrenuoufly oppofed by 
Mr Boyle ; who endeavoured to prove, that fire was 
not an element per fe, but generated merely from the 
motion of the particles of terreftrial bodies among one 
another; that air was generally produced from the fub- 
ftance of folid bodies ; and that water, by' a great num- 
ber of diftillations, was converted into earth. His ar- 
guments, however, concerning fire were not at all con- 
clufive ; nor does the expulfion of air from fixed bo- 
dies prove that any of their folid parts were, employ- 
ed in the compofition of that air ; as later diicoveries 
have ffiown that air may be abforbed from the external 
atmofphere, and fixed in a great number of folid fub- 
ftances. His affertion concerning water deferves much 
confideration, and the experiment is well worth re- 
peating ; but it does not appear that he, or any other 
perfon, ought to have relied upon the experiment 
which was intended to prove this tranfmutation. Fhe 
fail was this. Having defigned to try the poffibility 
of reducing water to earth byr repeated diftillations, 
he diftilled an ounce of water three times over himfelf, 
and found a fmall quantity of earth always remaining. 
He then gave it to another, who diftilled it 197 times. 
The amount of earth from the whole diftillations was 
fix drams, or ^ths of the quantity of water employed ; 
and this earth was fixed, white, and infoluble in wa- 
ter.—Here it is evident, that great fufpicions muft 
lie againft the fidelity of the unknown operator, who 
no doubt would be wearied out with fuch a number 
of diftillations. The affair might appear trivial to 
him ; and as he would perhaps know to which fide Mr 
Boyle’s opinion inclined, he might favour it, by' mix- 
ing fome white earth with the water. Had the ex- N 
periment been tried by Mr Boyde’s own hand, his 
known charadler would have put the matter beyond a 
doubt. 

The decompofition of water, however, in another 
way, by the combination of one part of it with the 

3 B phlo* 
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phlogxitic, and another with the earthy part of a metal, 
is now well afcertained, and the experiments which 
led to the difcovery are treated of under the articles 
Aerology and Water. 

Exigence of Even the exiltence of earth as an element appears 
elements as dubious as that of the others ; for it is certain tiiat 
difputed. there is no fpecies of earth whatever, from which we 

can produce two diflimilar bodies, by adding their o- 
ther component parts.—Thus, the earth of alum has 
all the characters of limplicity which we can defire in 
any terrellrial fubftance. It is white, infipid, inodo- 
rous, and perfectly fixed in the fire ; neverthelefs, it 
feems to be only an element of that particular body 
called alum ; for though alum is compofed of a pure 
earth and vitriolic acid joined together, and Epfom fait 
and felenite are both compofed of a pure earth com- 
bined with the fame acid ; yet by adding oil of vitriol 
to the earth of alum, in any poffible way, we fhall ne- 
ver be able to form either Epfom fait or felenite. In 
like manner, though all the imperfeCt: metals are com- 
pofed of inflammable matter joined with an earthy ba- 
fis ; yet by adding to earth of alum any proportion 
we pleafe of inflammable matter, we fhall never pro- 
duce a metal; and what is flill more mortifying, we 
can never make the earthy bafis of one metallic fub- 
ftance produce any other metal than that which it ori- 

^ ginally compofed. , 
Elements -A little confideration upon the fubjeCt of elements 
neceffarily will convince us, not only that no fuch bodies have ever 
xnvifible. yet been difcovered, but that they never will; and for 

this plain reafon, that they muft be in their own nature 
invifible.—The component parts of any fubflance may 
with propriety enough' be called the elements of that 
fubftance, as long as we propofe carrying the decom- 
pofition no farther ; but thefe elements have not the 
leafl property refembling any fubftance which they 
compofe. Thus, it is found that the compound fait 
called fal ammoniac, is formed by the union of an acid 
and an alkali: we may therefore properly enough call 
thefe two the elements of fal ammoniac; but, taken fe- 
parately, they have not the leaft refemblance to the 
compound, which is formed out of them. Both the 
acid and alkali are by themfelves fo volatile as to be 
capable of diffipation into an invifible vapour by the 
heat of one’s hand; whereas, when joined together, 
they are fo fixed as almoft to endure a red heat with- 
out going off. If, again, we were to feek for the ele- 
ments of the acid and alkali, we muft not expeft to 
find them have any properties refembling either an acid 
or an alkali, but others quite different. Any com- 
mon element of all bodies muft therefore be a fubftance 
which has no property fimilar to any other in the whole 
fyftem of nature, and confequently muft be impercep • 
tible. 

Suppofition . ^ t^ie above-mentioned four elements, viz. fire, 
concerning air5 earth, and water, a kind of ffth element has ge- 
phlogifton. nerally been added, but not ufually diftinguifhed by 

that name, though it has apparently an equal, if not 
a greater, right to the title of an element than any of 
the others. This fubftance is called the phlogijlon, or 
inflammable principle; on which the ignition of all 
bodies depends. The exiftence of this element was firft 
afferted by Stahl, and from him the opinion has been 
derived to other chemifts : but of late a new doftrine 
was broached by M. Lavoifier, who denies the exi ft- 
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ence of phlogifton altogether. Though none of thefe Of die 
fubftances therefore are properly the objects of cbe- 
miftry, yet as they have fo much ingroffcd the atten-   j 
tion of modern chemifts, we fhall here give an ac- 
count of the moft remarkable theories that have ap- 
peared concerning them. 

Sect. I. Of the Element of Fire. 

The opinions concerning the element of fire may 
be divided into two general claffes; the one confidering 3g 
it as an efleft, the other as a caufe. The former is Two gene- 
maintained by Lord Bacon, Mr Boyle, and Sir Ifaac ^theories 
Newton ; tvhofe refpedlable names for a long time gave0 ‘''aC' 
fuch a fandlion to this theory, that it was generally 
looked upon as an eftablifhed truth. Some learned 
men, however, among whom was the great Dr Boer- 
haave, always diflented, and infilled that fire was a fluid 
univerfally diffufed, and equally prefenc in the frozen 
regions of Nova Zembla as in a glafs-houfe furnace, 
only that in the latter its motion made it confpicuous; 
and by fetting it in motion in the coldeft parts of the 
world, its previous exiftence there would be equally 
demonftrable as in the furnace above-mentioned. 59 

Lord Bacon defines heat, which he ufes as a fynony- Lord I’a- 
mous term with fire, to be an expanfive undulatory mo- Tn s ^e“* 
tion in the particles of a body, whereby they tend wuth 
fome rapidity towards the circumference, and alfo a 
little upwards. Hence, if in any natural body you 
can excite a motion whereby it fhall expand or dilate 
itfelf, and can reprefs and diredt this motion upon it- 
felf in fuch a manner that the motion fnall not proceed 
uniformly, but obtain in fome parts and be checked in 
others, you wall generate heat or fire. 

The fame opinion is fupported by Mr Boyle in the Mr Boyle’s] 
following manner: “ The production of heat difcovers0Pinion* 
nothing, either in the agent or patient, but motion, and 
its natural effeCts. When a fmith brifldy hammers a 
fmall piece of iron, the metal thereby becomes exceed- 
ingly hot : yet there is nothing to make it fo, except 
the motion of the hammer impreffing a vehement and 
varioufly determined agitation on the fmall parts of 
the iron ; which, being a cold body before, grows hot 
by that fuperinduced motion of its fmall parts: firft, in 
a more loofe acceptation of the word, with regard to 
fome other bodies, in comparifon of which it wras cold 
before ; then fenfibly hot, becaufe the motion in the 
parts of the iron is greater than that in the parts of 
oug fingers ; at the fame time that the hammer and an- 
vil, by which the percuffion is communicated, may, on 
account of their magnitude, remain cold. It is not 
neceflary, therefore, that a body fhould itfelf be hot 
in order to communicate heat to another.” 

The arguments inade ufe of by Sir Ifaac Newton Sentiments 
are not intended pofitively to eftablifh any kind of the- ^ s*r ^aac 

ory relating to fire, but are to be found in a conjeClure, evVt0I1‘ 
publifhed at the end of his Treatife on Optics, con- 
cerning the nature of the fun and ftars. “ Large bo- 
dies (he obferves ) preferve their heat the longefl, their 
parts heating one another; and why may not great, 
denfe, and fixed bodies, when heated beyond a certain 
degree, emit light fo copioufly, as, by the emiffion and 
reaftion of it, and the refle&ions and refraftions with- 
in the pores, to grow continually hotter, till they arrive 
at fuch a period of heat as is that of the fun ? Their 
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parts may be further preferved from fuming away, not 
only by their fixity, but by the vaft weight and denfity 
-of the atmofphere incumbent on them, ftroligly com- 
preffing them, and condenfing the vapours exhaled from 
them. Thus we fee, that warm water, in an exhaufted 
receiver, {hall boil as vehemently as the hotteft water 
expofed to the air ; the weight of the incumbent atmo- 
fphere in this latter cafe keeping down the vapours, 
and hindering the ebullition till it has received its ut- 
moft degree of heat. Thus alfo a mixture of tin and 
lead, put on a red hot iron in vacuo, emits a fume and 
flame; but the fame mixture in the open air, by reafon 
of the incumbent atmofphere, does not emit the leaftfen- 
fible flame.” In confequence of thefe experiments, Sir 
Ifaac conjedlures, that there is no effential diftinftion 
betwixt fire and grofs bodies ; but that they may be 
converted into one another. “ Fire (he fays) is a body 
heated fo hot as to emit light copioufly; for what 
(fays he) is a red hot iron but fire 

The hypothefes of thefe great men produced long 
and violent difputes, which were never decifively fet- 
tled : The difeoveries in eledlricity, however, furnifhed 

mtmt ^pafe- fuch additional ftrength to the followers of Dr Boer- 
haave, that fire is now believed to be an element and 
fluid diftindt from all others, by at leafl as many as e- 
fpoufe the contrary fyflem; but the queflion is not de- 
cided, Whether the fire itfelf is to be confidejed as the 
agent ? or, Whether its adtion is to be derived from 
the- principles of attradlion and repulfion, the na- 

33 tural agents fuppofed to influence other material 
Two other fubftances ? This has produced two other fyftems 
theories in- ^ q£ mjxe^ natUre, in which heat or fire 

is confidered as a fubftance diftindt from all others, 
but which adls in other bodies according to its 
quantity. Thefe fyftems have been promulgated by 
Dr Black of Edinburgh and Dr Irvine of Glafgow. 
They differ from the opinions of Mr Boyle, Lord Ba- 
con, and Sir Ifaac Newton, in fuppofing heat to be a 
fluid diftindt from all other material fubftances ; and 
they alfo differ from the hypothefis of Dr Boerhaave, 
Lemery, and others, in fuppofing different terreftrial 
fubftances to be hot according to the quantity of fluid 
contained, and not according to the force with which 
it moves in them. 

v^iici a. Dr Black is of opinion that heat, v/hich he feems 
account of to make fynonymous with fire, exifts in two different 
Dr Black’s ftateg. jn one of w]1;cl1 [t affedts our fenfes and the 

thermometer, in the other it does not. I he former 
therefore he callsJenJible heat, the latter latent heat. On 
thefe principles he gives the only fatisfadlory explana- 
tion of the phenomena of evaporation and fluidity that 
has yet appeared, as (hall afterwards be more fully 
explained. At prefent we {hall only obferve, that, ac- 
cording to the theory of Dr Black, heat or fire it- 
felf feems to be the agent; but, according to that, of 
Dr Irvine, as far as we can gather it from the treatifes 
of Dr Crawford and others, the principles of attrac- 
tion and repulfion are the agents by which heat, as 
well as other bodies, is influenced. 1 hus, on the princi- 
ples of Dr Black, we fay, that water is converted into 
vapour by a quantity of heat entering into it in a la- 
tent ftate, and thereby rendering it fpecifically lighter 
than the atmofphere: according to the principles of 
Dr Irvine, we fay, that water is converted into vapour 
by having its capacity for attradling heat from the 
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atmofphere increafed. So that, according to the former, 
the abforption of heat is the caufe ; according to the of 
latter, the effeB, of its converfion into vapour.   

Dr Crawford, in his Treatife on Heat, publifh- 36 
ed in 1788, informs us, that heat, in the philo-Dr Irvine’s 
fophical fenfe of the word, has been ufed to ex-theory ex- 
prefs what is frequently called the element of fre, in Craw( 
the abftradt, without regard to. the peculiar effe.6ts foi-d< 
which it may produce in relation to other bodies. ^ 
This, with Dr Irvine, he calls abfolute heat; and the Abfolute 
external caufe, as having a relation to the. effedts it 
produces, he calls relative heat. “ From this view of 
the matter (fays he), it appears, that abfolute heat cx- 
preffes, in the abftradt, that power or element which, 
when it is prefent to a certain degree, excites in all ani- 38 
mals the fenfation of heat; and relative heat expreffes Relative 
the fame power, confidered as having a relation toheat> 
the effects by which it is known and meafured. 39 

a The effects by which heat is known and meafu- How di- 
red are three ; and therefore relative heat may admit of vided. 
three fubdivifions. 1. This principle is known by the 
peculiar fenfations which it excites in animals. Con- 
fidered as exciting thofe fenfations, it is called ferfble 
heat. 2. It is known by the effea which it produces 
upon an inftrument that has been employed to meafure 
it, termed a thermometer. This is called the temperature 
of heat in bodies. 3* ft been found by expeiiment, 
that in bodies of different kinds tire quantities of ab- 
folute heat may be unequal, though the temperatures 
and weights be the fame. When the principle of heat 
is confidered relatively to the whole quantity of it 
contained in bodies of different kinds, but which have 40 
equal weights and temperatures, I (hall term it com- Cornyara- 
parative heat. If, for example, the temperatures and (^eg1 cd> 
weights being the fame, the whole quantity of heat in 
water be four times as great as that of antimony, the 
comparative heats of thefe fubftances are faid to be as 
four to one.” , , 41 

In order to have a proper conception of what isExperi- 
meant by a difference in abfolute heat, when the tem-^kh Dr 
peratures are the fame, it will be neceffary to relate was 
fome experiments, by which Dr Black was firft led to led to the 
the difeovery of latent heat. He obferves, that when difeovery 
two equal maffes of the fame matter, heated to diffe- J^ent 

rent degrees, are mixed together, the heat of the mix- 
ture ought to be an arithmetical mean betwixt the two 
extremes. This, however, only takes place on mixing 
hot and cold water together; but if inftead of cold 
water we take ice, the cafe is remarkably different. 
Here the temperature of the mixture is much below A quantity 
the arithmetical mean, and a quantity of heat is appa-H heaHofl; 
rently loft. Now we know that the temperature of!Af ice/ 
ice newly frozen is generally 32 degrees of Fahrenheit; 
fuppofing therefore the temperature of the water 
which diffolves it to be 120 , the arithmetical mean L 
71 ; but if the mixture indicates a temperature only of 
6o°, then we muft fuppofe that the ice contained 11° 
of heat lefs than was indicated by the thermometer; 
and confequently, that water at 32° contains 11° more 
of abfolute heat than ice at 32°. 43 

The fame tiling is made ftill more evident from the Creat. 
condenfation of vapour. The fluid of water is not ca- 
pable of fuftaining a great degree of heat; and 211° produced 
of Fahrenheit is the utmoft it can be made to. bear, by the con- 
without an extraordinary degree of preffure, as in Pa-denfation 
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pin’e digcfter, or the admixture of faline fubflances: 
the temperature of the fteam emitted by it therefore 

, never can exceed 212°, except in the cafes juft men- 
tioned ; and it is often capable of bearing a great de- 
gree of cold without being condenfed. When the con- 
denfation takes place at laft, however, a very confi- 
derable degree of heat is always produced; and Dr 

^Black has fhown, that, in the condenfation of fteam 
by the refrigeratory of a common ftill, as much heat 
is communicated to the water in the refrigeratory as 
would be fufficient to make the water which eomes 
over as hot as red hot-iron, were it all to exift in a fen- 

Dr Black’s fible ftate. His method of making the calculation is 
method of very eafy. For, fuppoftng the refrigeratory to con- 
calculating ^ajn IOO pounds of water, and that one pound has been 
lt# diftilled; if the water in the refrigeratory has received 

" 10 degrees of heat, we know that the diftilled pound 
has parted with 1000. If in pafling through the worm 
of the refrigeratory, it has been reduced to the tempera- 
ture of 50° of Fahrenheit, having been at 212° when it 
entered it, then it has loft only 162° of fenftble heat; all 
the reft communicated to the water of the refrigerato- 
ry amounting to more than 8oo°, having been con- 

45 tained in a latent ftate, and fuch as could not then af- 
Mr Watt’s feci the thermometer. This experiment was tried by 
exPe”n^e.nt Mr Watt in a manner ftill more ftriking, by a diftilla- 
fh'llatidn" f t*on water in vacuo. Thus the fteam, freed from 
water in the prefture of the atmofphere, could not conceive fuch 
vacuo. a degree of fenftble heat as in the common method of di- 

ftilling. It came over therefore with a very gentle warmth, 
fcarce more than what the hand could bear; neverthe- 
lefs it had abforbed as much heat as though' the di- 
ftillation had been performed in the common way; for 
the refrigeratory had 1000 degrees of heat communi- 
cated to it. 

The difference of abfolute heat is likewife percep- 
46 

Difference 
of abfolute 
heat in dif t^e ^etw‘xt an7 two bodies of different denftty, water 
ferent andmercury for inftance: and in comparing thefe, it will 
fluids. always be found that the thinned fluids contain the 

_ A7 greatefl: quantity of abfolute heat; as water more than 
fl'uidscon mercury> fpirit of wine more than water, ether more 
tain the t^ian fpint wine, and air more than any of them, 
greateft Dr Black having brought equal bulks of mercury and 
quantity water, the former to a temperature of 50 degrees high- 
©f heat. er t^an tyie }atter) founci that, on mixture, there was a 

gain of only 20 degrees above the original; but on rever- 
fing the experiment, and heating the water 50 degrees 
above the mercury, there was a gain of 30 degrees on the 
whole. “ Hence (fays Dr Cleghorn in his thefts 

fercnce be- de Igne) it appears, that the quantity of heat in water 
twixt the js t0 that in mercury, when both are of equal tempera- 

ofDrsac1leg-tures’ as 3 to 2*” Crawford, however, tells us, 
horn and that “ the fame quantity of heat which raifes a pound 

of water one degree, will raife a pound of mercury 28 
degrees; whence it follows, that the comparative heat 
of water is to that of mercury as 28 to 1 : and confe- 
quently, the alterations which are produced in the 
temperatures of bodies by given quantities of abfolute 
heat, may properly be applied as a meafure of their 
comparative heats ; the alterations of temperature and 
the comparative heats being reciprocally proportional 
to one another. 

“ Senfible heat (continuesDrCrawford) dependspart- 
account of onthe ftate of the temperature, and partly on that of 
fenfible 
heat. 
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the organ of feeling; and therefore if a variation be pro- Of the 
duced in the latter, the fenfible heat will be different, ■E^e^nent 

though the temperature continue the fame. Thus water 1 ^ ‘ ^ 
at the temperature of 62° of Fahrenheit appears cold to 
a warm hand immerfed in it; but on the contrary, that 
fluid will appear warm if a hand be applied £0 it which 
has a lower degree of heat than 62". For this reafon, 
the thermometer is a much more accurate meafure of 
heat than the fenfes of animals. As long, however, 
as the organs remain unchanged, the fenfible heat is in 
proportion to the temperature ; and therefore thofe 
terms have generally been confidered as fynonymous. 
On this fubjedl Dr Reid obferves, that until the ratio Dr Reid’s 
between one temperature and another be afcertained by obi'ervation 
experiment and indudlion, we ought to confider tem- concerning 
perature as a meafure which admits of degrees, but not [^‘s

C*a" 
of ratios ; and confequently ought not to conclude, 
that the temperature of one body is double or triple to 
that of another, unlefs the ratio of different tempera- 
tures were determined. Nor ought we to ufe the ex- 
prefiions of a double or triple temperature, thefe being 
exprefficns which convey no diftinft meaning until 
the ratio of different temperatures be determined.” 

In making experiments on the comparative quanti- Difference 
ties of heat in different bodies, our author choofes ra-betwixt 
ther to ufe equal weights than equal bulks of the fub- the cakula- 
ftances to be compared. Thus he found the compa'- Crawford” 
rative heat of water to be to that of mercury as 28 toan^ J3iack, 
1 by weight, and 2 to 1 by bulk ; which differs very 
coniiderably from the conclufton of Dr Black, who 
makes it only as 3 to 2, as has been alrt'ady men- 
tioned. 

From the differences obferved in the quantities of Capacities 
abfolute heat contained in different bodies, our author for contain- 
concludes, that “ there mutt be certain effential diffe- ing heat 

rences in the nature of bodies ; in confequence 0f
eii'^'ne(h 

which,/ome have the power of colle6Iing and retaining 
that element in greater quantity than others.'1' Thefe 
different powers he calls the capacities for containing 
heat. Thus, if we find by experiment that a pound 
of water contains four times as much abfolute heat 3s 
diaphoretic antimony, when at the fame temperature, 
the capacity of water for containing heat is laid to be 
to that of antimony as 4 to 1. ^ 

“ The temperature, the capacity for containing heat, How the 
and the abfolute heat contained, may be diftinguiflied capacity, 
from each other in the following manner: tempera- 

“ The capacity for containing heat, and the abfo- 
lute heat contained, are diftinguiflied as a force diftinft heat1, are 
from the fubjedt upon which it operates. When we to he di- 
fpeak of the capacity, we mean a power inherent in 
the heated body; when we fpeak of the abfolute heat, 
we mean an unknown principle which is retained in 
the body by the operation of this power; and when 
we fpeak of the temperature, we confider the unknown 
principle as producing certain effefts upon the ther- 
mometer. 

“ fthe capacity for containing heat may continue 
unchanged, while the abfolute heat is varied without 
end. If a pound of ice, for example, be fuppofed to 
retain its folid form, the quantity of its abfolute heat 
wdl be altered by every increafe or diminution of its 
fenfible heat: but as long as its form continues the 
fame, its capacity for receiving heat is not affedled by 
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-he an alteration cf temperature, and would remain un- 
tnect changed though the body were wholly deprived of its 

heat.” 
In the courfe of his work, Dr Crawford obferves, 

that “ he has not entered into the inquin,’ which has 
been fo much agitated among the Englilh, the French, 

- and the German phUofophers, Whether heat be a fuh- 
rrt :"lfl.jace or a qualrti ? In fotne places indeed he has ufed 

'exfvefSons which feem to favour the former opinion ; 
but his foie motive for adopting thefe was, becaufe the 
Lm^uage feemed to be more fimple and natural, and 
more confer ant to the fads which had been eftabliihed 
hr experiment. At the fame time, he is perfuaded 
that it would be a very difficult matter to reconcile 
tnanv of the phenomena with the fuppofition that heat 
js 2 '-fcvfcr. It is not eafv to conceive, upon this hy- 
nnthehs, how heat can be abforbed in the proceffes of 
fuiion, evaporatior, combuftion ; how the quantity of 

^ beat in the air can be dimSnifhed, and that in the 
blood increafed, by refpiration, though no fenfible heat 
cr cold be produced. 

“ Whereas, if we adopt the opinion that heat is a di- 
ftind fubflance, or an element fm gertfris, the phenome- 
ua will be found to admit of a timple and obvious in* 

Fire will be confidered as a principle ; which is 
t, diftribnted in raricus proportions throughout the dif- 

HreV n. ferent kingdoms cf nature. The mode of its union 
ti'-filn ^th bodies will refemble that particular fpecies of 

“ union, wherein the elements are combined by the joint 
- forces of preflun; and attraction. Of this kind is the 

fothirr. combination of fixed air and water; for fixed an is 
ini Y'-^r retained in water partly by its attradion for that fluid, 

and partlv by the preSure of the external air; and if 
terasi£eid. either of thefe forces be diminifhed, a portion of the 

fixed air efcapes. In like manner, it may be con- 
ceived ib^t elementary fire is retained in bodies, partly 
by its attraction to thefe bodies, and partly by the 

-r tt, and in that c^le a 
either by dininifhing 

aiaon ot tre furrounding heat 
portion of it will be difengaged, . „ 
the attractive force, or by lefTcaiag the temperature of 
the circumambient medium. If, however, fire be a 
fiibftance which is fubject to the laws of attraction, 
the mode of its union with bodies feems to be diffe- 
rent from that which takes place in chemical combi- 
nation: for, in chemical combination, the elements ac- 
quire new properties, and either wholly or in part loie 
thofe by which they were formerly charafterized. 
Eut we have no fufficient evidence for believing that 
fire, in confequence of its union with bodies, does, 
in anv inftance, lofe its diftinguifhing properties. 

• Dr Berkenhout, in his Firft Lines of the Theory 
and Practice of PhCcf. phical Chemiflry, informs us, 

.that “ heat, or the matter of heat, is by Scheele and 
Bergman fubflituted for fire, which they believe to be 
the a&km of heat when increafed to a certain degree. 
The firft of thefe celebrated chemifts believed this mat- 
ter of beat to be a compound of phlogifton and pure 
air. He was certainlv miftaken. It feems more phi- 
lofophical to confider heat as an ejfed, of which fise is 
the foie caufr. 

.... w.t.- “ Heat I confider net as a diftinCf fubftance, but as 
cf e ** effect of fire, fixed or volatile; in both which ftates 

said wla- leeTti toexift in all bodies, felid and fluid. Fixed 
tile, * fixe I believe to be a coafLituent part of all bodies, 
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and their fpecific heat to depend on the' quantity 
fixed fire in each. This fixed, this latent fire, cannot ofFire 
be feparated from the other conftituent parts of bo- u—y—J 
dies but by their decompofition : it then becomes vo- 
latile and incoercible. If this hypothefis be true, fire 
exifts, in all natural bodies that contain phlogifton, m 
three different ftates; 1. In that volatile ftate in which 
it perpetually fluctuates between one body and an- 
other. 2. Combined with an acid, probably in the 
form of fixed inflammable air or phlogifton. 3. Un- 
combintd and fixed, as a conftituent principle, deter- 
mining the fpecific heat of bodies. . 58 

“ Pure (or volatile) fire is diftinguifhed by the fol-P.;re or vo. 
lowing properties. 1. It is effentially fluid, invifible, 
and without weight. 2. It is the immediate caufe of e ine'*• 
all fluidity. 3. It penetrates and pervades all bodies 
on the furface of the earth, and as far beneath the fur- 
face as hatli hitherto been explored. TV ater hath ne- 
ver been found in a congealed ftate in the deepelt 
mines. 4. It has a eonllant tendency to diffufe itfelf 
equally through all bodies, howfoever different in point 
of denfity. A marble flab, a plate of iron, a decanter 
of water, and a lady’s muff, at the fame diftance from 
the fire, and other external circumftances, being equal, 
poffefs an equal degree of heat, which is precifely that 
of the atmofphere in which they ftand. 5. It is per- 
petually in motion from one body to another, and 
from different parts of the fame body, becaufe external 
circumftances are continually varying. 6. In fludlu- 
ating from one body to another, it produces a conftant 
vibration of their conftituent parts ; for all bodies ex- 
pand and contract in proportion to the quantity of 
fire they contain. 7. Accumulated beyond a certain 
quantity, it effedts the diffolution of bodies, by forcing 
their conftituent parts beyond the fphere of mutual 
attraction, called the attraction of cobefion, which is the 
caufe of folidity. Hence the fovereign agency of fire 
in chemical operations.” 

Dr Crawford, befides the opinions already quoted,^ ^Yaw- 
tells us, that fire, in the vulgar acceptation of theford>sdfc_ 
word, expreffes a certain degree of heat accompanied finition of 
with light; and is particularly applied to that heat fire, 
and light which are produced by the inflammation of 
combuftible bodies. But as heat, when accumulated 
in a fufficient quantity, is conftantly accompanied with 
light; or, in other words, as fire is always produced 
by the increafe of heat, philofophers have generally 
confidered thefe phenomena -as proceeding from the 
fame caufe: and have therefore ufed the word^/fre to 
exprefs that unknown principle, which, when it is pre- 
fent to a certain degree, excites the fenfation of heat 
alone ; but, when accumulated to a greater degree, 
renders itfelf obvious both to the fight and touch, or 
produces heat accompanied with light. In this fenfe, 
the element of fire fignifies the fame thing with alfo- 
liiie heat. 

Having premifed ..thefe general definitions and re- 
marks, he gives the properties of heat in the following 
words t 

** I. Heat has a conftant tendency to diffufe itfelf over 
all bodies till they are brought to the fame tempera-^ 
ture. Thus it is found by the thermometer, that if to dig\4e 
two bodies of different temperatures are mixed toge-itfelf e- 
ther, or placed contiguous, the heat paffes from the quaiy ever 
one to the other till their temperatures become equal; J !tc* 

and 
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hlauent ^nd a11 inailI'niate bodies, when heated and placed 
of Fire. lr|. a. co d medium, continually lofe heat, till in proceis 
•—v— of time they are brought to the ftate of the funound- 

mg medium. 
. Fiom this property of heat it follows, that the va- 

rious claffes of bodies throughout the earth, if they were 
not a£ted upon by external caufes, would at length 
arrive at a common temperature when the heat would 
become quiefcent; in like manner as the waters of the 
ocean, if not prevented by the winds and by the at- 
tractions of the fun and moon, would come to an equi- 
librium, and would remain in a ftate of reft. But as 
caufes continually occur in nature to difturb the balance 
of heat as v/ell as that of the waters of the ocean, thole 
elements are kept in a conftant fluctuation. 

“ Heat is contained in confiderable quantities in 
comiucr- bodies when at the common temperature of the at- 
abie cjiran- m°fphere. 
uty m all “ From the interefting experiments which were made 
bodies^. on cold by Mr Wilfon, we learn, that at Glafgow, in 

Great de- ^he winter of the year 1780, the thermometer on the 
gree of cold b11 face of fnow funk'25 degrees below the beginning; 
at Glaf- of Fahrenheit’s fcale. 

. “ We are told by Dr Pallas, that in the deferts of 
Siberia, during a very intenfe froft, the mercury was 
found congealed in thermometers expofed to the atmo- 
fphere, and a quantity of that fluid in an open bowl 
placed in^a limilar fituation, at the fame time became 
folid. The decifive experiments of Mr Hutchins at 
Hudfon’s Bay prove, that the freezing point of mer- 
cury is very nearly 40° below the zero (or o°) of Fah- 
renheit. ^From which it follows, that at the time of 
Dr Pallas’s obfervation, the atmofphere in Siberia muft 
have been cooled to minus 40. Bv 3 paper lately 
tranfmitted. to the Royal Society we are informed, 
that the fpirit-of-wine thermometer in the open air at 
Hudfons Lay fell to — 42 in the winter of 1785 ; 
and from the fame communication we learn, that by a 
mixture of fnow and vitriolic acid, the heat was fo 
much diminiihed, that the fpirit of wine funk to •— 80, 
which is 112 below the freezing point of water. 

Hence it is manifeft, that heat is contained in 
confiderable quantities in all bodies when at the com- 
mon temperature of the atmofphere. It is plain, how- 
ever, that the quantity inherent in each individual 
body is limited. This, I think, muft be admitted, 
whatever be the hypothefis which we adopt concerning 
the nature of heat; whether we conceive it to be a 
force or power belonging to bodies, or an elementary 
principle contained in them. For thofe who confider 
heat as an element, will not, fuppofe that an unli- 
mited quantity of it can be contained in a finite body ; 
and if heat be confidered as a force or power, the fup- 
pofition that finite bodies are actuated by forces or 
powers which are infinite is equally inadmiffible. 

“ To place this in another light, we know that bo- 

oanded bv* exPanded by heat, excepting in a 
Lt y vctT few wfances, which do not afford a juft objeftion to the general fadt j becaufe, in thofe inftances, by the 

adtion of heat a fluid is extricated that previoufly fepa- 
rated the particles from each other. Since, therefore, 
heat is found to expand bodies in the temperatures 
which fall within the reach of our obfervation, we may 
conclude that the fame thing takes place in all tempe- 
ratures.” r 
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Our author, by a fet of very accurate and laborious Of th» 

experiments, determines that the expanfions in mercury E:ement 
and fome other fluids are proportionable to the quan- 
titles of heat applied ; “ from which (fays he) it is 
manifeft, that the quantities of heat in bodies are limi- Expanfion 
ted, becaufe an infinite heat would produce an infinite of mercurj 
expanlion. &c. propoi 

“ It is manifeft, that the number of degrees of fen-*j°e
n^K^ 

fible heat, as meafured by the thermometer, and efti-of heat^" 
mated from the beginning of the fcale, muft be the 
fame in all bodies which have a common temperature ; 
for by the firft general fad! it is proved, that heat has 
a conftant tendency to diffufe itfelf uniformly over 
bodies till their temperatures become equal. From 
which it may be inferred, that if a quantity of heat 
were added to bodies abfolutely cold, the fame uniform 
diffufion would take place ; and that if a thermometer, 
altogether deprived of its heat, were applied to fuch 
bodies, it would be equally expanded by them, the whole 
of the lenlible heat which they had acquired being in- 
dicated by that expanlion. 

“HI* If the parts of the fame homogeneous fub-Homoge- 
ftance have a common temperatuie, the quantity ofneous !-o- 
abfolute heat will be proportional to the bulk or quan- c?^es t^e 

tity of matter. Thus the quantity of abfolute heat in 
two pounds of water is double that which is contained contain ’ 
in one pound when at the fame temperature. quantities 

“ IV. The dilatations and contractions of the fluid Pr°- 
in the mercurial thermometer are nearly proportional fo ^holb of 
to the quantities of abfolute heat which are communi- their mat* 
cated to the fame homogeneous bodies, or feparated ter* 
from them, as long as they retain the fame form. Thus 
the quantity of heat required to raife a body four de- 
grees in temperature by the mercurial thermometer, is 
nearly double that which is required to raife it two 
degrees, four times that required to raife it one degree, 
and fo in proportion.” 

Thus we find, that Dr Black, Dr Irvine, Dr Craw- 
ford, and Dr Berkenhout, agree in fpeaking of fire or 
heat as a fluid fubftance diftinCt from all other bodies. 
Mr Kirwan, in his Treatife of Phlogifton, agrees in the Mr ^ •_ 
fame opinion.. “ Some (fays he) have thought, that wan’s opi. 
I mould have included the matter of heat, or demen- ni°n con- 
tary.fire, in the definition of inflammable air; but aSf-erran£ 
fire is contained in all corporeal fubftances, to mention lre' 
it is perfectly needlefs, except where bodies differ from 
each other in the quantity of it they contain.” On 
the other hand, Mr Cavendifh, Phil. Tranf. Ixxiv. ^,Cav?n' 
p* 141. tells us, that “he thinks it more likely thatnion^that 
there is no fuch thing as elementary heat:” but, as he k is not a 
gives no reafon for this opinion, it feems probable that 
the greater part of philofophers either pofitively be- fubftance* ■ 
lieve that heat is an elementary fluid diftinCt from all 
others, or find themtelves obliged to adopt a language 
which neceflarily implies it. The only difficulty which 
now remains therefore is, to affix a proper idea to the ii/definiL 
phrafe quantity of heat, which we find univerfally made the phrak 
ule of, without any thing to determine our opinions °f 
concerning it. beat’ 

1 hat we cannot fpeak of a quantity of fire or heat in .rk-7I, 
the fame fenfe as we fpeak of a quantity of water or /annoKe 
any other.fluid is evident, becaufe we can take away ufed in the 
the quantity of water which any fubftance contains, comnion 
but cannot do fo with heat. Nay, in many cafes we a“ePtatio» 
are fure, that a fubftance very cold to the touch does with regwd 
1 ' yet to fire. 
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yet contain a verv confiJerable quantity of heat. The 
vapour of water, for inftance, maybe made much colder 
than the ufual temperature of the atmofphere without 
being condenfed, when at the fame time we are certain 
that it contains a great quantity of heat; and the 
fame may be faid of water, which, in the a£l of freezing, 
throws out a great quantity of heat without becoming 
colder; and in the aft of melting abforbs as much with- 
out becoming warmer. It is not therefore by the mere 
prefence or abfence of this fluid that we can determine 
the real quantity of this fluid ; nor does it appear that 
the word quantity can be at all accurately applied to 
the element itfelf, becaufe we have no method of mea- 
furing it. 

Dr Cleg- Dr Cleghorn, in his inaugural differtation De Igne, 
horn’s opi- throws feme light on this fubjeft, by obferving, that 

“ the thermometer fhows only' the quantity of heat^o- 
ing out of a body', not that which is really7 contained 
in itand he alfo infills, that “ we can neither aflent 
to the opinion of Dr Boerhaave, who fuppofed that 
heat was diftributed among bodies in proportion to 
their bulks ; nor to the hypothefes of others, who 
imagined that they were heated in proportion to their 
denfities.” But in what pVoportion, then, are they 
heated; or ho w are we to meafure the quantity which 
they really contain, feeing the thermometer informs us 
only of what they part with? 

The latent As this point is by no means afeertained, we cannot 
heat of bo- form a diredl idea concerning the abfolute quantity 
dies cannot Qf heaj- contained in any body; and therefore when we 

fpeak of quantities of this fluid, we mull in faft, if we 
mean any thing, think of the fenflble quantity flowing 
out of them ; and though we Ihould fuppofe the whole 
of this fenfible heat to be removed, it would ftill be 
impoflible for us to know how much remained in a la- 
tent Hate, and could not be diffipated. This difficulty 
will flill appear the greater, if with Dr Cleghorn and 
others we fuppofe the fluid of heat to be fubjeft to the 

concerning ]aws 0f attraftion and repulfion. This gentleman 
^rc‘ fuppofes, that the particles of heat (like the particles 

of electric fluid according to theFranklinian hypothefls) 
are repulfive of one another, but attrafted by all other 
fubitances. “ If any body (fayrs he), heated beyond 
the common temperature of the air, is expofed to it, 
the heat flows out from it into the atmofphere, and 
diffufes itfelf equally all around till the air becomes of 
the fame temperature with itfelf. The fame happens 
to bodies fufpended in vacuo. Hence it is juftly con- 
cluded, that there exifts between the particles of heat 
a repulfive power, by which they mutually recede from 
each other. Notwithflanding this repulfive power, 
however, the quantities of heat contained in different 
fubftances, even of the fame temperature, are found to 
be altogether different; and from l)r Black’s experi- 
ments it now appears, that the quantity of heat is 
fcarce ever the fame in any two different bodies: and 
hence we may conclude, that terreftrial bodies have a 
power of attrafting heat, and that this power is differ- 
ent in different fubftances.— From thefe principles it 
evidently follows, that heat is diftributed among bodies 
direftly in proportion to their attrafting powers, and 
inverfely according to the repulfive power between the 
particles of heat themfelves. Such is the diftribution 
of heat among bodies in the neighbourhood of each 
other, and which is called the equilibrium of heat, be- 
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caufe the thermometer fliows no difference of tempera-^ the 

ture among them. For feeing the heat is diftributed 
according to the attrafting power of each, the ther-  vr~—/ 
mometer having alfo a proper attraftion cf its own, 
can fhow no difference in the attrafting power of each; 
for which reafon all bodies in the neighbourhood of 
each other are foon reduced to the fame tempera- 
ture.” 

If we affent to Dr Cleghorn’s hypothefis, the quan- The quan^ 
tity of heat contained in any fubftance depends, in the tID' 
firft place, on the attrafting power of that fubftance, 
which is altogether unknown; and, in the fecond by this hy- 
pla.ee, on the repulfive powers of the particles of heat potheiis. 
themfelves, which are equally unknown. To deter- 
mine the quantity, therefore, .muft be impoflible. Nei- 
ther will the mixture of two different fluids, as in Dr 
Black’s experiments, afiiff us in the leaft ; for though 
water, heated more than mercury,communicatesagreat- 
er heat to that fluid than the latter does to water; 
this only fhows that water more readily parts with 
fome part of the heat it contains than mercury does, 
but has not the leaft tendency to difeover the quantity 
contained in either. 

Dr Crawford, as we have already feen, calls the de- 
gree, or, if we may vary the phrafe, the quantity of 
power or element (fluid, if we may fubftitute a fynony- 
mous word) exiiting or prefent in any body, its abfo- 
lute heat; and lays down a rule for determining the pro- 77 
portional quantities of heat in different bodies. “ It Dr Craw-- 
will appear (fays he) from the experiments after- 
wards recited, that if a pound of water and a pound termjnin<r 
of diaphoretic antimony have a common temperature, the propor- 
the quantity of abfolute heat contained in the for- tional quar.» 
mer is nearly four times that contained in the latter.” ot 

-—The manner in which he illuftrates this is as fol- 
lows. 

“ If four pounds of diaphoretic antimony at 20 be 
mixed with one pound of ice at 32, the temperature 
will be nearly 26 ; the ice will be cooled fix degrees, 
and the antimony heated fix. If we reverfe the expe- 
riment, the effeft will be the fame. That is, if we 
take fix degrees of heat from four pounds of antimony, 
#nd add it to a pound of ice, the latter will be heated 
fix degrees. The lame quantity of heat, therefore, 
which raifes a pound of ice fix degrees, will raife four 
pounds of antimony fix degrees. 

“ If this experiment be made at different tempera- 
tures, we fliall have a fimilar refult. If, for example, 
the antimony at 15, or at any given degree below the 
freezing point, be mixed with the ice at 32, the heat 
of the mixture will be the arithmetical mean between 
that of the warmer and colder fubftance. And fince 
the capacities of bodies are permanent as long as they 
retain the fame foim, we infer, that the refult would 
be the fame if the antimony were deprived of all its 
heat, and were mixed with the ice at 32. But it is 
evident, that in this cafe the ice would communicate 
to the antimony the half of its abfolute heat. For if 
200 below froli be conceived to be the point of total 
privation, the antimony will be wholly deprived of its 
heat when cooled to 200 degrees below 32, and the 
heat contained in the ice when at 32 will be 200 
degrees. If we now fuppofe them to be mixed toge- 
ther, the temperature of the mixture will be half the 
excels of the hotter above the colder, or the ice wiU 

be 
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Elemeri ^ C00^ T°0 degrees and the antimony heated 100. 
of Fire?1 ^ one l^ie ^'ed^> therefore, which was con- i — ^ ■ tained in the ice previous to the mixture will he com- 

municated to the antimony ; from which it is manifelt, 
that after the mixture the ice and antimony mull con- 
tain equal quantities of abfylute heat. 

“ To place this in another light, it has been proved, 
+ that the fame quantity of heat which raifcs a pound of 

ice fix degrees will raifc four pounds of antimony fix 
degrees. And as the capacities of bodies, while they 
retain the fame form, are not altered by a change of 
temperature; it follows, that the fame quantity of heat 
which raifes the ice 200 degrees, or any given number 
of degrees, will raife the antimony an equal number of 
degrees. 

“ A pound of ice, therefore, and four pounds of 
antimony, when at the fame temperature, contain 
equal quantities of abfolute heat. But it appears from 
the third general fa£t (n°67.), that four pounds of 
antimony contain four times as much abfolute heat as 
one pound of antimony ; and hence the quantity of 
abfolute heat in a pound of ice is to that in a pound of 

^ antimony as four to one.” 
His method From this quotation it is evident, that, notwith- 
infufficient. Handing all the diftindlions which Dr Crawford has 

laid down betwixt abfolute heat and temperature, it is 
only the quantity of the latter that can be meafured ; 
and all that we can fay concerning the matter is, that 
when certain bodies are mixed together, fome of them 
part with a greater quantity of heat than others ; but 
how much they contain mull remain for ever un- 
known, unlefs we can fall on fome method of meafu- 
ring the quantity of heat as we do that of any other 

79 fluid. 
Nicholfon s Mr Nicolfon, who has colledled the principal opi- 

the^heoriesn*ons Gn t^le of heat, feems undetermined whe- 
of heat. t^er t0 bd,eve the dodlrinc of Boyle or of Boerhaave 

on the fubjedl. “ There are two opinions (fays he) 
concerning heat. According to one opinion, heat 
confifts in a vibratory motion of the parts of bodies 
among each other, whofe greater or lefs intenlity oc- 
cafions theincreafe or diminution of temperature. Ac- 
cording to the other opinion, heat is a fubtile fluid that 
eafily pervades the pores of all bodies, caufing them 
to expand by means of its elafticity or otherwife. Each 
of thefe opinions is attended with its peculiar difficul- 
ties. The phenomena of heat may be accounted for 
by either of them, provided certain fuppofitions be al- 
lowed to each refpe&ively ; but the want of proof of 
the truth of fuch fuppofitions renders it very difficult, 
if not impoffible, to decide as yet whether heat confifts 
merely in motion or in fome peculiar matter. The 
word quantity, applied to heat, will therefore denote 
either motion or matter, according to the opinion 
made ufe of, and may be ufed indefinitely without de- 

g0 termining which. 
Advanta- _ “ The chief advantage which the opinion that heat 
ges of the is caufed by mere vibration poflefles, is its gr eat fimpli- 

thatheat cJty' Is probable, that all heated bodies 
is caufed have an inteftine motion, or vibration of their parts ; 
by vibra- and it is certain that percuflion, fritftion, and other 
tion. methods of agitating the minute parts of bodies, will 

likewife increafe their temperature. Why, then, it is 
demanded, ftioidd we multiply caufes, by fuppofing 
the exiftence of an unknown fluid, when the mere vi- 
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bration of parts which is known to obtain may be ap- Of the 
plied to explain the phenomena?” Element 

To this the reply is obvious, that the vibration of(*F)re* 
parts is an effect; for matter will not begin to move of g'— 

itfelf: and if it is an effeft, we muft fuppofe a caufe for Anfwer t» 
it ; which, though we fhould not call it a fluid, would MrNichoU 
be equally unknown and inexplicable with that whofe ^on’s argu. 
exiftence is aflerted by thofe who maintain that fire is meng2 
a fluid per fe. Dr Cleghorn, however, in the diflerta- Dr CW- 
tion already quoted, aflerts, that “ heat is occafioned hom’sproof 
by a certain fluid, and not by motion alone, as fome t^at heat« 
eminent writers have imagined: becaufe, 1. Thole |JCca>n:‘<i 

who have adopted the hypothefis of motion could' * a 

never even prove the exiftence of that motion for 
which they contended ; and though it fhould be 
granted, the phenomena could not be explained by 
it. 2. If heat depended on motion, it would inftan- 
taneoufly pafs through an elaftic body ; but we fee 
that heat pafles through bodies flowly like a fluid. 
3. If heat depended on vibration, it ought to be com- 
municated irom a given vibration in proportion to the 
quantity of matter; which is found not to hold true 
in faff. On the other hand, there are numberlefs argu- 
ments in favour of the opinion that heat proceeds from 
elementary fire. 1. Mr Locke hath obferved, that 
when we perceive a number of qualities always exifting 
together, we may gather from thence that there really 
is iome fubftance which produces thefe qualities. 2. The 
hypothefis of elementary fire is fimple and agreeable to 
the phenomena. 3. From fome experiments made by 
Sir Ifaac Newton, it appears, that bodies acquire heat 
and cold in vacua, until they become of the fame tem- 
perature with the atmofphere; fo that heat exifts in 
the ablence of all other matter, and is therefore a fub- 
ftance by itfelf.” 

But though thefe and other arguments feem clearly DifEcultiej 
to eltabliih the point that fire or heat is a diftinA fluid, concerning 
we are ftill involved in very great difficulties concern-the n3ture 
ing its nature and properties. If it be fuppofed a Td FLpej> 

fluid, it is impoffible to alfign any limits to its extent;tie:>0i 

and we muft of neceffity likewiie fuppofe that it per- 
vades the whole creation, and confequently conflitutes 
an abfolute plenum, contrary to a fundamental princi- 
ple of the received fyftem of natural philofophy. But 
it this is the cafe, it is vain to talk of its being abforb- 
ed, accumulated, colleded, or attraded by different 
bodies, fince it is already prefent in all points 8<f fpace; 
and we can conceive of terreftrial bodies no otherwife 
than as fponges thrown into the ocean, each of which 
will be as full of fluid as it can hold. The different capa- 
cities will then be iimilar to the differences between bits 
of wood, fponge, porous Hones, <xc. for containing 
water; all of which depend entirely on the ftrudure of 1 1 
the bodies themfelves, and which, unleis we could fe- 
parate the water by preffure, or by evaporation, would 
be tor ever unknown. Suppofing it were impoffible 
to colled this water in the manner we fpeak of. we 
could only judge of the quantity they contained by the 
degree to which they iwelled by being immerfed in it. 
It is eafy to fee, however, that inch a method of 
judging would be very inadequate to the purpofe, as 
fubftances might contain internal cavities or pores in 
which water could lodge without augmenting the ex- 
ternal bulk. This would fuggeft another method 
of judging of the quantity, namely, the fpecific gra- 

5 dty; 
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vlty ; and we might reafonably fuppofe, that fubftan- 
ces of the greateft fpecific gravity would contain the 
imalleft quantity of water, though Hill we could by 
no means determine what quantity they did contain, 
unlefs we could lay hold of the element itfelf. 

This feems to be very much the cafe with elemen- 
tary fire, if we fuppofe it to be a fluid per fe. We 
judge of its prefence by the degree of expanfion which 
one heated body communicates to another : but this is 
only Gmilar to the calculation of the quantity of moi- 
fture a fponge or any other body contains, by what 
it communicates to wood when it comes into contaft 
with it; which never could be fuppofed to carry the 
leaft pretenfions to accuracy, though we fhould afcer- 
tain it with all imaginable exaftnefs. It is likewife 
probable that the moft denfe bodies contain the fmalleft 
quantity of fire, as they generally communicate lefs 
when heated to an equal temperature than thofe which 
are more rare, though we are far fiom having any per- 
fed! knowledge in this refpefl. 

Difficulty But the gr eateft difficulty of all will be, on the fup- 

the fuppo 
fition that 
heat diff 
fe? itfelf 
equally. arifing from their 

fome capable of 
others ?—The dif- 
the omniprefence 

arifirgf-om pofition that heat is a fluid, and an omniprefent one 
(which it muft be, or there would be fome places 
where bodies could not be heated), to anfwer the 
queftion, hy are not all bodies of an equal tempera 
ture, excepting only the difference, 
fpecific denfities, which render 
containing a greater quantity than 
ficulty will not be leffened, though 
of the fluid fhould be given up, if we fuppofe, as is 
generally done, that heat has a tendency to diffufe it- 
felf equably every way. If it has this tendency, what 
hinders it from doing fo ? Why doth not the heat 
from the brnning regions of the torrid zone diffufe it- 
felf equally all over the globe, and reduce the earth to 
one common temperature \ This indeed might require 
time; but the experience of all ages has fhown that 
there is not the leaft advance towards an equality of 
temperature. The middle regions of the earth con- 
tinue as hot, and the polar ones as cold, as we have any 
reafon to believe they were at the creation of the 
world, or as we have any reafon to believe they will be 
while the world remains. This indeed is one of the 
many inffancts of the impropriety of eftablilhing gene- 
ral laws from the trifling experiments we are capable 
of making, and which hold good only on the narrow 
feales on which we can make them, but are utterly in- 
fufficient to folve the phenomena of the great fyftem 
of nature, and which can be folved only bv obferving 
other phenomena of the fame fyftem undiilurbed by 
any manoeuvres of our ow n. 

Again, fuppofing the objedtio* already made could 
be got over, and fatisfaclory reafons fhould be given 
why an equilibrium of temperature in the earth audits 
atmofphere fttould never be obtained, it will by no 

heat. means be eafy to td! what becomes of the heat which 
is communicated to the earth at certain times of the 

Dr Craw- yc'ar- ^his difficulty, or fomething fimilar, Dr Craw- 
ford’s folu--ford ieems to have had in view when treating of the 

effefts of the evolution and abforption of heat. Thus, 
fays he, “ the Deity has guarded againft fudden viciffi- 
tudes of heat and cold upon the furface of the earth. 

“ For if heat were not evolved by the procefs of 
congelation, all the waters which were expofed to the 
influence of the external air, whet its temperater^was 
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reduced below 32°, would fpeedily become folid ; and, F;5etneni 
at the moment of congelation, the progrefs of cooling 0^'ire* . 
would be as rapid as it was before the air had arrived ^ 'r“ * 
at its freezing point. 

“ This is manifeft from what was formerly obferved 
refpefting the congelation of different fluids. It was 
ftiown, that if the velocities of the reparation of heat 
were equal, the times of the congelation would be in 
proportion to the quantities of heat which the fluids 
gave off from an internal fource in the freezing pro- 
cefs. Whence it follows, that if no heat were evolved, 
the congelation would be inftantaneous. 

“ In the prefent ftate of things, as foon as the at- 
mofphere is cooled below 32°, the waters begin to 
freeze, and at the fame time to evolve heat ; in con- 
fcquence of which, whatever may be the degite of cold 
in the external air, the freezing mafs remains at 320, 
until the whole is congealed ; and as the quantity of 
heat extricated in the freezing of water is conliderable, 
the progrefs of congelation in large maffes is very 
flow.—That the abforption and extrication of heat in 
the melting and freezing of bodies has a tendency to 
retard the progrefs of thefe proceffes, is remarked by 
Mr Wilkie in his Effay on Latent Heat.—The iame 
do&rine is likewife taught by Dr Black in his lec- 
tures. 

“ In the northern and fouthern regions, therefore, S verity oT 
upon the approach of winter, a quantity of elementary 0 ld in 

fire is extricated from the waters, proportional to 
degree of cold that prevails in the atmofphere. Thus ^ors miti- 
the feverity of the froft is mitigated, and its progrefsKat£d hy 
retarded ; and it would feem that, during this retaida rhe H0" 
tion of the cooling procefs, the various tribes of animals^10" 
and vegetables which inhabit the circumpolor regions 
gradually acquire power of refilling its influence. gg 

“ On the contrary, if, in the melting of ice, a quan-^'•n lationa 
tity of heat were not abforbed, and rendered infen-prcven‘ed 

fible that fubftance, when it w-as expofed to a medium hW* 
warmer than 3;0, would fpeedily become fluid, and tbev/hirh con- 
procefs of heating would be as rapid as if no alteration.Realed wa- 
in its form had taken place. If things were thus confti- ter mck*., 
tuted, the vail maffes of ice and fnow which are colled- 
ed in the frigid zones would, upon the approach of ium- 
mer, fuddetily diffolve, and great inundations would an- 
nually overflow the regions near to the poles. 

“ But by the operation of the law of the abforp- 
tion of heat when the ice and fnow upon the return of 
fpring have arrived at 32c, they begin to melt, and at 
the fame time to imbibe heat: during this procefs, a 
large quantity of elementary fire becomes inienfible; 
in confequence of which the earth is flowly heated, 
and thofe gradual changes are produced which are 
effential to the prefervation of the animal and vegetable 
kingdoms. 

“ We may remark, in the laft place, that this lawEqtmMi- 
not only refifts fudden changes of temperature, but ftrihution 
that it likewife contributes to a more equal diftribu-of ^eat 

lion of the principle of heat throughout the various™^b^ 
parts of the earth, in different feafons and climates. Jion an^ 
Thug' the diurnal heats are moderatud by the evapora-evolutiou. 
tion of the waters on the earth’s furface, a portion of 
the fire derived from the fun being abforbed and ex- 
tinguifhed by the vapours at the moment of their af- 
cent. On the approach of night the vapours are again 
condenfed, and falling in the form of dew, communicate 
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to the air and to the earth the fire which they had im- 
bibed during the day. 

“ It was before (hown, that, in the regions near to 
the poles, when the vernal and fummer heats prevail, 
proviiion is made for tempering the feverity of the win-, 
ter cold, a quantity of elementary fire, upon the dif- 
folution of the ice and fnow, being abforbed by the 
waters, and depofited, as it were, in a great magazine 
for the purpofe of mitigating the inteniity of the cold 
when the froft returns. » 

“ From the experiments of Hales, Halley,and Watfon, 
torrid zone It appears, that vail quantities of water are continually 

ga^edmitI* converted into vapour by the aftion of the folar rays up- 
on the portion of the earth’s fur face which is expofed to 
the light; and by the celebrated difcovery of Dr Black, 
it is proved, that, in the procefs of evaporation, much 
elementary fire is abfotbed. It is manifeft, that this 
cau!e will have a powerful influence in mitigating the 
intenfity of the heat in the torrid zone, and in pro- 
moting a more equal diffufion of it through the earth. 
For a confiderable portion of the heat, which is ex- 
cited by the aftion of the folar rays upon the earth’s 
furface within the tropics, is abforbed by the aqueous 
vapours, which being colle&ed in the form of clouds, are 
fpread like a canopy over the horizon, to defend the 
fubjacent regions from the diredt rays of the fun. A 
great quantity of elementary fire is thus rendered in- 
fenfiblc in the torrid zone, and is carried by the dif- 
perfion of the vapours to the north and to the fouth, 
where it is gradually communicated to the earth when 
the vapours are condenfed.” 

This folu- That aH this takes place, as the Dodlor has advanced, 
tion totally cannot be denied ; but, by allowing it, the difficulty is 
infuffident n0^ removed in the fmalleft. degree, as will appear from 

th/diffiad a ^lie confiderat*on phenomena which he him- 
felf has mentioned.—He owns that the fun communi- 
cates fire to the earth : the queftion is, What becomes 
of it, feeing the emiffion is continual? In fummer, 
the air, the earth, and the water, are heated to a 
certain degree. On the fun’s declining fouthward, 
the air firft. lofes its heat. Whither does it go ? It 
does not afcend into the higher regions of the atmo- 
fphere, forthefe are con ftantly found colder than theparts 
below. It does not defcend to the earth and water ; for 
thefe give out the quantity they had abforbed, as Dr 
Crawford obferves. Neither does it go laterally to the 
fouthern regions; for they are conltantly very hot, 
and ought to impart their heat to thofe farther north, 
inftead of receiving any from them. How comes it 
then, that the atmofphere feems perpetually to receive 
heat without ever being fatiated ? or if the heat cannot 
be found going off either upwards, downwards, or 
fideways, how are we to account for its difappear- 
ance ? 

This queftion feems to be altogether unanfwerable 
on the fuppofition that heat is occafioned by the mere 
prefence of a fluid; but if we fuppofe it to be only a 
particular mode of a&ion of an omniprefent fluid, the 
whole difficulty vaniflws at once.— On this fuppofition 
indeed the queftion will naturally arife, Whence does this 
motion proceed, or by what is its a&ion in general 
determined ? Dr Berkenhout, in enumerating the 

deltitute of properties of matter, exempts fire from two of thofe 

irisintrtitf ufua% afcribed to other material fubftances, viz. 
gravitation and the vis inertia. “ According to the 
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philofophers (fays he), matter cannot move without be- Element 
ing either impelled or attracted. T doubt much whe-° 
ther this be true of fire, and whether, when uncom- 
bined, motion be not one of its effcntial properties.— 
Gravitation feems alio to be no property of fire, which 
moves with equal facility in all direction?, and may be 
accumulated in hard bodies to any degree without in- ' 
creaiing their weight. Fire, being the caufe of vola- 
tility, feems rather to be in conftant counteraction to 
gravity.” 

But however effential we may fuppofe the motion of 
fire to be to it, there cannot be any felf-exiftent mo- 
bility m its parts, otherwife it would foon be diffufed 
equally throughout the univerfe, and the temperature cf 
the whole reduced to an equilibrium. According to DHtribu- 
the prefent conftitution of nature, we fee that the diilri- tion of heat 
bution of heat is principally owing to the fun; and”w’ngto 

what we call its quantity, depends on the pofition of thec^e ^UI1" 
' fun with regard to terreftrial objects and the length of ^ 

time they are expofed to his rays. Heat is not pro- How heat 
duced while the tays have a direct paffage ; and there-18 produced 
fore fluids through which they pafs eafily, as air, are the ^ua 3 

not heated by the rays of the fun. But when the rays'" 
are impeded in their courfe, and reflected in confide- 
rable quantity, a degree of heat takes place, which is 
always greater or lefs in proportion to the intenfity of 
the rays.— In the reflecting fubftance, the heat will be 
comparatively greater in proportion to the quantity of 
rays which are abforbed or ftopoed in their courfe by 
it; but in any fubftance interpofed betwixt the fun and 
the reflecting body, the heat is proportionable to the 
quantity of rays refleCted.—Now it is plain, that when 
the particles of light fall upon any opaque fubftance, 
and enter its pores, which by their extreme fubtilty 
they are well calculated to do, they mult make an at- 
tempt to pafs direCtly through it in their natural courfe; 
but as this cannot be done, they will pufh laterally, 
and in all directions, in confequence of being perpe- 
tually urged by the impulfe of die light coming from 
the fun : and thus an aCtion will be propagated in all 
directions as radii from a centre towards a circumfe- 
rence, which when it takes place in that fubtile fluid 
always produces what we call heat. 

In contemplating the fyftem of nature, we perceive pn o^ojp 
three kinds of fluids of extreme fubtilty, and very the identity 
much refembling one another, viz. fire, light, and elec- of fire, 
tricity. That it fhould be agreeable to vulgar con- fight, »nd 
ceptions to ftippofe thefe all to be ultimately the fame,e c^ncit^‘ 
is not furprifing; and on examining the evidence of 
their identity, it will certainly be found exceedingly 
ftrong. They all agree in the property of exciting 
the fenfation of heat in certain circumftances, and in 
not doing fo in others- Fire, we know, in the com- 
mon acceptation of the word, always does fo; but 
when it aflumes the latent and'’ invilible ftate, as in the 
formation of vapour, it lays afide ^his feemingly effen- 
tial property, and the vapour is cold to the touch.— 
Light, when collefted into a focus by a burning-glafs, 
i. e. when its rays converge towards a centre, and di- 
verge or attempt to diverge from one, produces heat alfo: 
and fo does the eledlric fluid ; for it has been found that 
the aura converging from a very large condu&or to the 
point of a needle, is capable of fetting on fire a fmall.car- 
tridge of gunpowder, or a quantity of tinder, furround- 
ing it *. There feems alfo to be a connexion betwixt * See 
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fire and eleftriclty in another way; for in proportion as 
heat is diminifhed, or the bodies aie cooled, electricity 
fucceeds in its place. Thus all eledtric bodies by heat 

Connection hecorne conductors of electricity, and cannot be ex- 
between cited or made to fhow any figns of containing that 
fire el heat fluid; but as foon as the heat is removed, their eledti ic 
and ekCtn-pr0perty returns. Water is naturally a conducing 

lubftance: by being frozen its conducting power is lef- 
fened, which fliows an approach to eleCtricity ; and, 
by being cooled down to 20° below o of Fahrenheit, 
the ice actually becomes electric, and will emit fparks 

* Set Ehc- by friCtion like glafs*. The atmofphere is a natural 
eleCtric : but by a certain degree of heat it lofes this 
property, and becomes a condnCtor ; nor is there any 
doubt that its eleCtric properties are increafed in pro- 
portion to the degree of cold imparted to it. In the 

f the 1 w‘n*:er <;ime> therefore, we muft confider the frozen fur- 
remonsTn1' ^ace ^ie eart^> water, and the atmofphere of the 

polar regions, as forming one eleCtrical machine of enor- 
mous magnitude; for the natural cold of thefe countries 
is often fufScient to cool the water to more than 20° 
below o, and confequently to render it an eleCtric. 
That this is really the cafe, appears from the exceflive- 
ly bright aurora borealis and other eleCtric appear- 
ances, far exceeding any thing obferved in this coun- 
try. In the fummer time, however, no fuch appear- 
ances are to be feen, nor any thing remarkable except 
an exceffive heat from the long continuance of the fun 
above the horizon. This quantity of heat then being 

■comesTlelT" ^"uccee^e^ by a proport ionable quantity of eleCtricity 
trie fluid in *n w‘nter> is impofible to avoid concluding that the 
winter. heat in fummer becomes eleCtric fluid in winter, which, 

going off through the celeftial expanfe, returns ^gain 
to the grand fource of light and heat from which it 
originally came; thus making room for the fucceeding 
quantities which are to enliven the earth during the fol- 
lowing furmner. 

Thus the difappearance of heat in winter, and of 
1DO eleCtricity in fummer, in thefe countries, will be very 

Why than- naturally and eafily accounted for. It is true, that the 
derand phenomena of thunder and lightning flrow the exift- 

takltn 1 ^ ence °b this fluid in vaft quantities during the fummer 
in ftimnier Beaton : but thefe phenomena are only partial, and 
and not in though formidable to us, are trifling in comparifon with 
winter. the vaft quantities of eleftric matter difeharged by the 

continual flafhing of the aurora borealis, not to men- 
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tion the fire-balls and meteors called falling Jlars, which 
are very often to be feen in the northern countries. In 
the lummer-time, the air which is an eleftric, heated by 
the rays of the fun, is excited or made to part with 
the fluid to the vapours contained in it ; and it is the 
unequal or oppofite eleCtricity of the clouds to one 
another, or to the earth, which produces the lightning. 
But in winter, when the air, earth, and vapours, all be- 
come eleCtric, they cannot difeharge fparks from one to 
another as before; but the whole, as one connected and 
valt eleCtrified appaiatus, difeharges the matter aim oft 

IoI in a continued ftream for many months. 
’Heat,I rom a confsderation of thefe and other phenomena 
cold, and of nature, as well as of the bed experiments which 

have hitheito been made, we muft confider fire in the 
one\ud- abflraCt as an omniprefent fluid, of fuch fubtilty as to 

vcrfal fluid pervade all terreftrial fubftances. When by any means it 
is made to diverge every way as from a centre, there it 
operates as heat; expands, rarefies, or burns, according 
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to the intenfity of its aCtion. Proceeding in ftraight Nature of 
and parallel lines, or fuch as diverge but little, it aCts ^Ieat- 
as light, and fhows none of that power difcoverable in ^ 
the former cafe, though this is eafily difcoverable by 
making it converge into a focus. In a quiefeent date, 
or where the motion is but little, it preffes on the fur- 
faces of bodies, contracts and diminifties them every 
way in bulk, forces out the expanding fluid within 
their pores, and then ads as cold. In this cafe alfo, 
being obliged to fuftain the vehement a&ion of that 
part of the fluid which is in motion, it flies wuth violence 
to every place where the preflure is leflened, and pro- 
duces all the phejiomena of Electricity. 

§ 1. Of the Nature of Heat. 

The manner in which the phenomena of heat may Particular 
be folved and its nature, underftood, will appear fromfolufion of 
the following propofitions. pheno- 

1. It is in all cafes obferved, that when light pro- °f 

ceeds in conliderable quantity from a point, diverging 
as the radii of a circle from its centre, there a conii- 
derable degree of heat is found to exift, if an opaque 
body, having no great reflexive power, is brought near 
that point. 

2. This aftion of the light, therefore, may be ac- 
counted the ultimate caufe of heat, without havin<>- re- 
courfe to any farther fuppofitions; becaufe nothing 
elfe belides this aftion is evident to our fenfes. 

3. If the point from which the rays are emitted is 
placed in a tranfparent medium, fuch as air or water, 
that medium, without the prefence of an opaque body, 
will not be heated. 

4. Another caufe of heat, therefore, is the refin- 
ance of the parts of that body on which the light falls, 
to the aftion mentioned in Prop. 1. Where this refift- 
ance is weak, as in the cafes juft mentioned, the heat is 
either nothing, or very little. 

_ 5- If a body capable of reflefting Tight very co- * See 
pioufly is brought near the lucid point, it will not be the article 
heated *. Burning- 

6. A penetration of the light, therefore, into the G/^* 
fubftance of the body, and likewife a confiderable de- 
gree of refiftance on the part of that body to the aftion 
of the light, are the requiiites to produce heat. 

7. Thofe bodies ought to conceive the greateft de- 
grees of heat into whofe fubftance the light can beft 
penetrate, i. e. which have the leaft refleftive power, 
and which molt ftrongly refift its aftion ; which is evi- 
dently the cafe with black and folfd fubftances. 

8. By heat all bodies are expanded in their dimen- 
fions every way, and that in proportion to their bulk 
and the quantity of heat communicated to them. 

9. This expanfion takes place not only by an addi- 
tion offetif lie heat, but likewife of that which is latent. 
Of this kft we have a remarkable inftance in the cafe 
of fnow mixed with fpirit of nitre. The fpirk of 
nitre contains a certain quantity of latent heat, which 
cannot be feparated from it without effefting a change 
on the fpirit itfelf; fo that, if deprived of this heat, 
it would no longer be fpirit of nitre. —Befides this, it 
contains a quantity of fenfible heat, cf a great part of 
which it may be deprived, and yet retain its charafter- 
iftic properties as nitrous acid. When it is poured 
upon fnow, the latter is immediately melted by the ac- 
tion of the latent heat in the acid. The fnow cannot 
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be melted or converted into water, without imbibing a 
quantity of latent heat, which it receives immediately 
from the acid which melts it. But the acid cannot 
part with the heat without decompofition ; to prevent 
which, its fenfible heat occupies the place of that 
which has entered the fnow and liquefied it. The mix- 
ture then becomes exceedingly cold, and the heat 
forces into it from all the bodies in the neighbour- 
hood ; fo that, by the time it has recovered that quan- 
tity of fenfible heat which was loft, or arrived at the 
temperature of the atmofphere around it, it will con- 
tain a confiderably larger quantity of heat than it o- 
riginally did, and is therefore obferved to be expand- 
ed in bulk. Another inftance of this expanfive power 
of latent heat is in the cafe of fleam, which always 
occupies a much larger fpace than the fubftance from 
which it was produced ; and this whether its tempe- 
rature is greater or lefs than the furrounding atmo- 
jphere. 

to. The difference between latent and fenfible heat, 
then, as far as we can conceive, is, that the expanfive 
power of the former is directed only againft the particles 
of which the body is compofed ; but that of the latter 
is directed alfo againft other bodies. Neither doth there 
feem to be any difference at all between them farther 
than in quantity. If water, for inftance, hath but a. 
fmall quantity of heat, its parts are brought near each 
other, it contraffs in bulk, and feels cold. Still, how- 
ever, fome part of the heat is detained among the a- 
queous particles, which prevents the fluid from con- 
gealing into a folid mafs. But, by a continuation of 
the contradling power of the cold, the particles of wa- 
ter are at laft brought fo near each other that the in- 
ternal or latent heat is forced out. By this difeharge 
a quantity of air is alfo produced, the water is con- 
gealed, and the ice occupies a greater fpace than the 
water did ; but then it is full of air-bubbles, which are 
evidently the caufe of its expanfion. The heat then 
becomes fenfible, or, as it were, lies on the outfide of 
the matter; and confequently is eafily diffipated into 
the air, or communicated to^other bodies. Another 
way in which the latent heat may be extricated is by a 
conftant addition of fenfible heat. In this cafe the bo- 
dy is firfi raifed into vapour, which for fome time car- 
ries off the redundant quantity of heat. But as the 
quantity of this heat is continually increafed, the tex- 
ture of the vapour itfelf is at laft totally deftroyed. It 
becomes too much expanded to contain the heat, 
which is therefore violently thrown out o.n all fides into 
the atmofphere, and the body is faid to burn, or be on 
fire. See Combustion, Flame, and Ignition. 

11. Hence it follows, that thofe bodies which have 
the leaft ftiare of latent heat, appear to have the 
greateft: quantity of fenfible heat ; but this is Only in 
appearance, for the great quantity they feem to con- 
tain is owing really to their inability to contain it. 
Thus, if we can fuppofe a fubftance capable of tranf- 
mitting heat through it as fall as it received it; iffuch 
a.fubftance was let over a fire, it would be as hot as 
the fire itfelf, and yet the moment it was taken off, it 
would be perfectly cool, on account of its incapacity 
to detain the heat among the particles of which it was 
compofed. 

12. The heat, therefore, in all bodies confifts in a 
certain violent action of the elementary fire within 

S T It Y. Theory. 
them tending from a centre to a circumference, and Nature of 
thus making an effort to feparate the particles oflieat' f 
the body from each other, and thereby to change its 
form or mode of exiftence. When this change is ef- 
fected, bodies are faid to be diflipated in vapour, cal- 
cined, vitrified, or burnt, according to their different . 
natures. 

13. Inflammable bodies are fuch as are eafily raifed 
in vapours ; that is, the lire eafily penetrates their 
parts, and combines with them in fuch quantity, tha*, 
becoming exceedingly light, they are carried up by 
the atmofphere. Every fucceeding addition of heat 
to the body increafes alfo the quantity of latent heat 
in the vapour, till at laft, being unable to refill its ac- 
tion, the heat breaks out all at once, the vapour is con- 
verted into flame, and is totally decompofed. See the 
article Flame, and Prop. 10. 

14. Uninflammable bodies are thofe which have their 
parts more firmly connected, or otherwife difpofed in 
fuch a manner, that the particles of heat cannot eafily 
combine with them or raife them into vapour. 

15. Heat therefore being only a certain mode of 
the aClion of elementary fire, it follows, that the ca- 
pacity of a body for containing it, is only a certain 
conftitution of the body itfelf, or a difpofition of its 
parts, which can allow the elementary fire contained in 
it to exert its expanfive power upon them without be- 
ing diffipated on other bodies. Thofe fubftances 
which allow the expanfive power of the fire to operate 
on their own particles are faid to contain a great deal 
of heat; but thofe which throw it away from them- 
felves upon other bodies, though they feel very hot, yet 
philofophically fpeaking they contain very little heat. 

16. What is called the quantity of heat contained in 
any fubftance, if we would fpeak with the ftriefteft 
propriety, is only the apparent force of its a£lion, ei- 
ther upon the parts of the body itfelf, or upon other 
bodies in its neighbourhood. The expanfive force of 
the elementary fire contained in any body upon the 
parts of that body, is the quantity of latent heat contained 
in it ; and the expanfive force of the fire exerted upon 
other bodies which touch or come near it, is the quanti- 
ty of fenfible heat it contains. 

17. If what we call heat confifts only in a certain 
action of that fluid called elementary fire, namely, its 
expanfion, or afting from a centre to a circumference, 
it follows, that if the fame fluid a£t in a manner di- 
redlly oppofite to the former, or prefs upon the par- 
ticles of a body as from a circumference to a centre, 
it will then produce effedls direftly oppofite to thofe 
of heat, i. e. it wall then be abfolute cold, and produce all 
the effects already attributed to Cold. See that article. 

18. If heat a-nd cold then are only two different 
modifications of the fame fluid, it follows, that if a hot 
body and a cold one are fuddenly brought near each 
other, the heat of the one ought to drive before it a 
part of the cold contained in the other, i. e. the two 
portions of elementary fire adting in two oppofite ways, 
ought in fome meafure to operate upon one another 
as any two different bodies would when driven againft 
each other. When a hot and a cold body therefore 
are brought near each other, that part of the cold 
body fartheft from the hot one ought to become colder 
than before, and that part of the hot body fartheft from 
the cold one ought to become hotter than before. 
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in any body ought to be no obilacle, or at lead very 
, little, to its conceiving heat, when put in a proper 
lituation. Cold air, cold fuel, &c. ought to become 
as intenfely heated, and nearly as foon, as that which 
is hotter. 

The two lad propofitions are of great importance. 
When the firft of them is thoroughly efeabiifhed, it 
will confirm beyond a doubt, that cold is a po/itive, as 
well as heat; and that each of them has a feparate and 
diftindt power, of which the action of its antagoniit 
is the only proper limit; r,^that heat can only limit 
the power of cold, and vice verfa. A drong confir- 
mation of this propofition is the experiment related by 
M. Geoffroy; an account of which is given under the 
article Cold. Another, but not io well authen- 
ticated, is related under the article Congelation. 
—De Luc’s obfervation alfo, mentioned by Dr 
Cleghorn, affords a pretty drong proof of it; for if 
the lower parts of the atmofphere are cooled by the 
paffage of the fun’s rays at fome didance above, and 
it hath been already fnown that they do not attrati 
the heat from the lower parts, it follows, that they 
mud expel part of the cold from the upper regions.—- 
The other propofition, when fully eilablifhed, will 
prove, that heat and cold are really convertible into 
one another; which indeed feems not improbable, as 
we fee that fires will burn with the greateft fiercenefs 
during the time of intenfe frods, when the colded air 
is admitted to them ; and even in thofie difmal regions 
of Siberia, when the intenfe cold of the atmofphere is 
fufficient to congeal quickfilver, it cannot be doubted 
that fires will burn as well as in this country ; which 
could not happen if heat was a fluid per fe, and capable 
of being carried off, or abfolutely diminifhed in quan- 
tity, either in any part of the atmofphere itfelf, or- in 
fuch terredial bodies as are ufed for fuel. 

$ 2. Of the general Effects of Heat. 

Having faid thus much concerning the nature of 
heat in general, we come now to a particular explana- 
tion of its feveral effedds, wdiich indeed conditute the 
whole of the active part of chemidry. —Thefe are, 

I. Expanfon, or increafe of bulk in every diredtion. 
This is a meceffary confequence of the endeavour 
which the fluid makes to efcape in all directions, when 
made to converge into a focus. The degree of expan- 
fion is unequal in different bodies, but in the fame 
body is always proportionable to the degree of heat 

Inftrunicnts applied. There are two different inftruments in ufe 
for meafu- for afeertaining the degrees of expanfion ; and as wre 
ring the ex-pave already fhown, that the degree of heat can only 

liodfes?8 known by the expaniion, thefe effedts of heat upon 
the inffrument are ufually taken for the degrees of 
heat themfelves. Thefe indruments are called the 
Thermometer and Pyrometer. The former is 
compofed of a glafs tube, with a globe or rather oval 
tube at one end, and exadlly elofed at the other: it is 
mod ufually filled with mercury or fpirit of wane; but- 
mercury is generally preferred on account of its ex- 
panfions being more equable than thofe of any other 
fluid. It has the difadvantage, however, of being 
fubjedt to congelation; which is not the cafe with fpi- 
ritof wine, when very highly redtified. Spirit-of-wine 
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thermometers, therefore, ought not to be entirely dif-General Ef- 
ufed, but feem rather-a neceffary part of the chemi- 
cal apparatus, as well as thofe made with mercury. He,'t 

As no thermometer made with any fluid can mea- v 

fare either the degrees of heat about the point at vvedge- 
wdiich it boils, or the degrees of cold below which it wo xi’s im. 
congeals, inltruments have been contrived by which Provenient 

the expanfion of folid bodies, though much lefs than ,Jie tiier~ 
what is occafioned by an equal degree of heat in a " 
fluid, may become viable. Thefe were ufually called 
Pyrometers ; but Mr Wedgewood has lately contrived 
a method of connedfing the two together, in which 
the higheft degree of heat, exceeding even that of a 
glafs-houfe furnace, may be rneafured as accurately as 
the more moderate degrees by the common mercurial 
thermometer. See Thermometer. io? 

Expanfion in fome cafes does not appear to be the If dances 
effect of heat, of which we have two remarkable in-^,^0<^.c* 
fiances, viz. of iron, which always expands in cool-1,^’ co'd' ^ 
ing after it has been melted ; and of water, which ex- 
pands with prodigious force in the adl of freezing. 
The power with which iron expands in the adl of 
paffing from a fluid to a folid flate, has never been 
meafured, nor indeed does it feem eafy to do fo; but 
that of freezing water has been accurately computed. 
This was done by the Florentine Academicians, who Prodigious 
having filled an hollow brafs ball of an inch diameterfo1 ce 

with water, expofed'it to a mixture of fnow and fait, 
in order to congeal the water, and try whether its force 2ing. 
was fufficient to burff the ball or not. The ball, being 
made very flrong, refilled the expanding force of the 
water twice, even though a ccnfiderable part of its 
thieknefs had been pared off when it w7as perceived 
too flrong at.firft. At the third time it bur ft; and by 
a calculation founded on the thicknefs of the globe 
and the tenacity of the metal, it was found that the 
expanfive power of a fpherule of water.only one inch 
in diameter, was fufficient to overcome a refiftance of 
more than 27,000 pounds, or 13 tons and an half. I0^ 

A power of expanfion fo prodigious, little lefs than Ufed as an 
double that of the moll powerful fleam-engines, and argnment 
exerted in fo fmall a body, feemingly by the force °f " 
cold, was thought to be a very powerful argument in cid "as a 
favour of thofe who fuppofe cold to he a pofitive fub- pofidve 
fiance as well as heat; and indeed contributed not a faMance. 
little to embarrafs the oppofite party. Dr Black’s 
difeovery of latent heat, however, has now afforded i,y £)r 
a very eafy and natural explication of this phenome- Black’s the« 
non. He has fhown, that, in the a£! of congelation, 0IT °f la- 
water is not cooled more than it was before, but ra-tent ^eat* 
ther grows warmer: that as much heat is difeharged, 
and paffes from a latent to a fenfibie ftate, as, had it 
been applied to water in its fluid ftate, would have IO<j 
heated it to 1350. In this procefs the expanfion is The expan- 
occafioned by a great number of minute bubbles fud- fi011 produ* ■ 
denly produced. Thefe were formerly fuppofed to be ce(l ^he 

formed of cold in the abiti act; and to be fo fubtile, 0f air-bub- 
that, infinuating themfelves into the fubftances of the bles. 
fluid, they augmented its bulk, at the fame time that, 
by impeding the motion of its particles upon each 
other, they changed it from a fluid to a folid. Dr 
Black, however, has demonftrated, that thefe are only 
air extricated during the congelation ; and to the ex- 
trication of this air he very juftly attributes the prodi- 
gious expanfivc force exerted by freezing water. The 

only 
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:h nowr remains is, By what 

means this air comes to be extricated, and to take 
up more room than it naturally does in the fluid ? To 
this we can fcarce give any other anfwer, than that 
part of the heat which is discharged from the freezing 
water combines with the air in its unelaltic flate, and, 

thVtu V ^ by relloring its elafticity, gives it that extraordinary 
force, as we fee alfo in the cafe of air fuddenly extri- 
cated in the explofion of gunpowder. Thus expan- 
fion, even in the cafe of freezing, is properly an eifedl 
of heat; and mull therefore be confidered as a pheno- 
menon uniformly and certainly attending the adtion of 

TI1 heat, and in all cafes to be aferibed to it. 
Capacity of The only way in which the element or fluid of fire 
a body tor can be fuppofed to aft, and the way in which we can 

heat^the^ ^ave a rati°na^ idea of its being able to produce both 
fame with heat ailcl cold according to the diverfity of its aftion, 
the a&ion has been already explained fo fully, that it is needlefs 
of heat up- at prefent to enter into any further difeuflion of the 

fubjeft. It will ealily appear, that the capacity for 
containing heat is nothing different from the aftion 
of heat upon that body in expanding, and at la It alter- 
ing its form in fuch a manner, as either to be able to 
infinuate itfelf among the particles in much greater 
quantity than before, ftill retaining its internal ac- 
tion, though the external one becomes imperceptible; 
or fcattering them in fuch a manner, that it breaks 
forth in great quantity in its peculiar appearances of 
fire and light; in the former cafe producing vapqur or 
fmoke, and in the latter flame, as fhall afterwards be 

Impoffibili- more fully explained. It muft likewife appear, that 
ty of deter- to determine the quantity of heat in any body is 
mining the altogether impolllble: and with regard to the lowed 

hea^an^ ° cle&ree 01" heat> or a total expulfion of that fluid, fo 
body^on- ^ar from being able to determine what it is, the pro- 
tains. bability mull be, that nature does not admit of any 

fuch thing; for if heat confifts in the expanfive ac- 
tion of a certain fluid, and cold in its oppofite or 
contraftile aftion, there is very little reafon to fup- 
pofe that the conftitution of nature will allow any one 
of thefe aftions entirely to ceafe, as it does not ap- 
pear by what means it could again be renewed. Cold, 
as we have already feen, always tends to produce elec- 
tricity ; and the conneftion betwixt that and fire is lo 
ftrong, that'we cannot fuppofe the former to be car- 
ried to any great extreme without producing the lat- 
ter. Whatever we may therefore luppofe concerning 
the capacities of different bodies for containing heat, 
or concerning the point of total privation of heat, mult 
be altogether void of foundation. A rule, however, 
lias been given by Mr Kirwan for finding the point of 
total privation, which, together with its demonftra- 
tion, we fhall fubjoin ; and as it is neceflary for the 
better underflanding of this, to call to remembrance 
what has been faid concerning the difference between 
the temperatures and fpecific heats of bodies, we ihall 
infert an epitome of the doftrine from Mr Nicholfon. 

Mr Nichol- “ If two equal bodies of different kinds and tem- 
fon’s ac- peratures be brought into contaft, the common tem- 
ermnt of perature will feldom, if ever, be the mean betwixt the 

‘q1’ two original temperatures ; that is to fay, the furplus 
dies for of heat in the hotter body will be unequally divided 
containing between them, and the proportions of this furplus re- 
heat, &c. tained by each body will exprefs their refpeftive dif- 

pofitions, affinities, or capacities for heat.—If, there- 
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fore, a given fubftance, as for example fluid water, beOeneralEf- 
taken as the ftandard of comparifon, and its capacity 
for heat be called one, or unity, the refpeftive capa-' ' ~ ^ ■ 1 
cities of their bodies- may be determined by experi- 
ment, and expreffed in numbers in the fame manner 
as fpecific gravities ufually are. And becaufe it is 
eitabliflied as v/ell from reafon as experiment, that the 
fame capacity for heat obtains in all temperatures of a 
given body, fo long as its flate of folidity, fluidity, or 
vapour is not changed, it will follow, that the whole 
quantities of heat in equal bodies of a given temperature 
will be as thofe capacities. And as the refpeftive 
quantities of matter, in bodies of equal volume, give 
the proportions of their fpecific gravities, fo the re- 
fpeftive quantities of heat in bodies of equal weight and 
temperature g ve the proportions of their fpecific heats. 

“ A greater capacity for heat, or greater fpecific 
heat, in a given body, anfwers the fame purpofe with 
refpeft to temperature as an increafe of the mafs ; 
or the quantity of heat required to be added or 
fubdlifted, in order to bring a body to a given 
temperature, will be as its capacity or fpecific heat. 

“ The capacities not only difter in various bodies, 
but alfo in the fame body, according as it is either 
in a folid, fluid, or vaporous Hate. All the experi- 
ments hitherto made confpire to fhowr, that the capa- 
city, and confequently the fpecific heat, is greatefl 
in the vaporous, lefs in the fluid, and leaft in the fo- 
lid ftate. 

“ The quantity of heat that conllitutes the difference 
between the feveral dates, may be found in degrees of 
the thermometer. Thus, if equal quantities of water 
at 162° and ice at 320 of temperature be mixed, the 
ice melts, and the common temperature becomes 3 2°; 
or otherwlfe, if equal quantities of frozen and fluid wa- 
ter, both at 23°, be placed in a like fituation to acquire 
heat from a fire, the water will become heated to 162°, 
whilethe ice melts without acquiring any increafe of tem- 
perature. In either cafe the ice acquires 130° of heat, 
which produces no other effeft than rendering it fluid. 
Fluid water, therefore, contains not only as much more 
heat than ice, as is indicated by the thermometer, 
but alfo 130°, that is in fome manner or other em- 
ployed in giving it fluidity. And as fluid water can- 
not become ice without parting with 130° of heat be- 
fides what it h?id above 32 in its temperature ; fo al- 
fo fleam cannot become condenfed into waiter with- 
out imparting much more heat to the matters it is 
cooled by, than water at the fame temperature would 
have done. 

“ The heat employed in maintaining the fluid or 
vaporous form of a body, has been called latent heat, 
becaufe it does not affeft the thermometer. It4 

“ From the confideration of the fpecific heats of Mr Kir- 
the fame body in the twu> dates of fluidity and folidi- ' theo- 
ty, and the difference between thofe fpecific heats, is tkc 
deduced a method of finding the number of degrees pV iofto- 
which denote the temperature of any body immediate- ai priva- 
ly after congelation, reckoned from the natural zero,E;< n of 

or abfolute privation of heat. The rule is ; multiplyiieat’ 
the degrees of heat required to reduce any folid to a 
fluid flate, by the number expreffing the fpecific heat 
of the fluid : divide this produft by the difference be- 
tween the numbers expreffing the fpecific heat of the 
body in each flatethe quotient will be the number 
2 4)f 
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Genera! Ef- of degrees of temperature, reckoned from an abfolnte 
feds of privation of heat. 

j “ This theorem is Mr Kirwan’s, and may be proved 
thus, i.et j reprefent the required temperature of the 
bodyjuk congealed, /— the number of degrees that 
exprefs the heat required to reduce it to fluidity, n = 
the fpeciflc heat of the folid, and m = the fpecific 
heat of the fluid. Then j-f/ : s :: m :n. Whence 

In 
s— nr the temperature from the natural zero m—n r 

in thermometrical degrees of the fluid. But becaufe 
the adlual fall of the thermometer is to be produced 
by cooling the folid, muft pay attention to its ctfpa- 
oty. The quantity of heat required to produce a 
given change of temperature in a body is as its capa- 
city ; and confequently the changes of temperature, 
•when the quantity of heat is given, will be inverfely 

In In 
m —n 'm—«' 

as the capacities: therefore, n : n. 

which is the rule above mentioned. 
“ If the data /, m, and n, be accurately obtained 

by experiment, in any one inltance, and the difference 
between the zero of Fahrenheit’s fcale and the natural 
zero be thence found in degrees of that fcale, this 
difference will ferve to reduce all temperatures to the 
numeration which commences at the natural o. So 
that s being known in all cafes, if any two of the 
quantities /, /«, or «, be given in any body, the other 

may be likewife had. 

sin—hn 
and n~ . 

sm—sn 
For l— ; m and wer -/ 

“ To give an example of this curious rule, let it be 
required to determine how many degrees of refrigera- 
tion would abfolutely deprive ice of all its heat ? The 
degrees of heat neceffary to melt ice are 130 ; and the 
fpecific beats of ice and water are as 9 to 10. The 
number 130 multiplied by 10, produces 1300, and 
divided by the difference between 9 and 10 quotes 
1300: therefore if ice were cooled 1300 degfees be- 
low 320, or to—1268 of Fahrenheit’s fcale, it would 
retain no more heat.” 

II. Fluidity is another effedt of heat, and is capable 
of taking place in all bodies hitherto known, when 
the fire is carried to a certain pitch. Theories have 
been invented, by which fluidity was aferibed to the 
fmoothnefs and round figure of the particles whereof 
bodies were compofed, and folidity to an angular or 
irregular figure. It has alfo been aferibed to a ftrong- 

TI5 er degree of attra&ion between the parts of folids 
Fluidity to ^an fluids. Dr Black, however, has fliown, that 
be aferihed in the cafe of melting ice, we are certainly to aferibe 
UHheab- _ the acquired fluidity of the water to the abforption of 

beat!1 n ^at* T*118 was determined by a deciflve experiment, 
in which he expofed a Florence-flalk full of water to 
the atmofphere in a warm room, when he found that 
the heat in the air evidently left it, to flow into the 
ice in the bottle, and reduced it to fluidity. The air 
thus deprived of its heat, he felt fenfibly defeending 
like a cold blalt from the bottle, and continuing to do 
fo as long as any of the ice remained unthawed ; yet 
after it was all melted, the temperature of the fluid 
was no more than 320. Different degrees of heat are 
requilite for converting different folids into fluids, for 
which fee the Fable of Degrees of Heat. 

1 s. T R Y- 391 This theory receives an additional confirmation from Gene-alEf- 
the quantity of heat which is always known to be produ-{eSts of 

ced by the coriverfion of a fluid into a folid. And that He:it‘ 
this is really the cafe appears, 1. From what happens in ' ^ ’ 
the congelation of waters, it appears that ice is formed Senfible 
very flowly, and with feveral circumflances which fim-heat'produ- 
port the theory.—Thus, if we expofe equal quantitiesced by the 

of water to the air, which is perhaps 10 below froft^TT^ 
and add to one of thefe a fmall quantity of fait onmo Sid. 
Ipuit m wine, and obferve the cooling of each, we 
ffiail find them both grow gradually colder, until they 
arrive at the temperature of froft; after which the wa- 
ter containing, the fait will continue to grow colder, 
until it has arrived at the temperature of the air, at 
the fame time that only a fmall quantity of the other 
water is converted into ice. Yet were the common 
opinion juft, it ought all to have been congealed by this 
time ; inftead of which, it is fcarce grown a decree 
colder during the whole time. Its remaining at the 
fame temperature for fo long time, fhows that it has 
bt en communicating heat to the atmofphere ; for it is 
impoflible that any body can remain in contadf with 
anotuer that is colder, without communicating heat toit. 
Whence then comes this heat ? There muft be fome 
fource adding to the fenlible heat of the water, fo as to 
keep up its temperature to the freezing point: and this 
fource of heat muft be very co'nfiderable; for it will 
continue to. adl for a very long time before the water 
is changed into ice j during all which time, even to the 
laft drop, the water is not a degree colder than 320 of 
Fahrenheit s thermometer. 1 his, therefore, is the 
latent heat of the water, which had formerly entered into 
it during its tranfition from ice to a fluid ftate. 

A ftill ftronger argument is derived from the fol- A 
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lowing experiment; which evinces that the fluidity ofinESt 
Mater ically depends upon its latent heat, and that °f the theo» 
the fenfible heat is only a mean or condition to itsry frorn 

containing the latent heat. This experiment confifts wate! ra' 
in expoftng water contained in a covered beer-glafs to fluid tW 
toe air. of a cold frofty night; and when the atmo-cooled be- 
fphere is at the temperature of perhaps ro° or 12° be- *ow 3a0# 

low froft, the water will acquire that temperature 
without freezing: fo that the fluidity of the water 
does not altogether depend on the quantity of fen- 
fible heat contained in it. The congelation, however, 
may be brought on by touching it with a bit of ice,’ 
with the extremity of a wire, by a ffiock upon the 
board, or otherwife difturbing it; and we then find 
the temperature fuddenly raifed up to 320. This 
dhows plainly, that the water has a difpofition to re- 
tain the quantity of latent heat, upon which its flui- 
dity muft immediately and neceffarily depend;, and it 
retains it with a certain degree of force, fo as to keep, 
the water fluid in a temperature below that in which 
it ufually parts with the latent heat and congeals. By 
difturbing it, however, we inftantly bring on the con- 
gelation, which cannot take place without an extri- 
cation of the latent heat; which then, being changed 
into the ordinary or moveable heat, raifes the thermo- 
meter as ufual. The quantity of heat difeharged from. 
the firft fmall portion of ice formed in the water is 
fulficient to prevent any more latent heat fiom fepa- 
rating, and confequently from any more ice being 
produced till more of the fenfible heat is abftracfted. 

This doftrine extends not only to fuel) bodies as 
are actually converted from a folid to a fluid, or from 
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a fluid to a {olid {late, but to fuch as are iu a kind of 
middle date betwixt folidity and fluidity; for every 
degree of foftnefs depends cn a certain degree of heat 
contained in the body. Thus, for inftance, melted 
wax, allowed to cool ilowly, foon becomes opaque and 
conlilfent ; but it mull be colder ftill before it attains 
its utmoft degree of hardnefs. There is therefor-e a 
certain degree of heat below which every body is folid, 
and above which every one is fluid ; the former being 
called the congealing, and the latter the melting, point of 
bodies. 

By making experiments upon different fubftances, 
the Doftor was convinced that latent heat is the uni- 
verfal caufe of fluidity ; and the do&rine holds good in 
all the experiments that have hitherto been made upon 
fpermaceti, bees-wax, and fome of the metals. If 
they are melted, allowed to cool flowly, and a thermo- 
meter be inrmerfed into them, we find, that as long as 
they continue fluid, their fenfible heat diminifhes very 
fall; but as foon as they begin to grow folio, the fen- 
flble heat continues greater than that of the air to 
which they are expofed ; and during all this time it is 
communicating heat to the air, without having its fen- 
fible heat diminiflied : for the latent beat within the 
fluid gradually receives a fenfible form, and keeps up 
the temperature, proving a fource of fenfible heat, 
which is communicated to the neighbouring bodies as 
well as the furrounding air. The foftnefs and dudlility 
of bodies depend on this alfo. 

III. Evaporation. A third eff:£l of the action of 
heat is that of converting bodies into vapour, by which 
they are rendered fpecifically lighter than the fm round- 
ing atmofphere, and enabled to rife in it. To account 
for this, many theories have been invented ; but that of 
Dr Black, who accounts for it, as well as fluidity" from 
the abforption of latent heat, is now univerfally re- 
ceived. The circumftances by which he proves and ii- 
luftrates his dodtrine are the following: 

i. When we attend to the phenomena of boiling wa- 
ter, in a tea kettle for inftance, it may', when frrft put up- 
on the fire, be about the temperature of 48° or 50°. In a 
quarter of an hour it will become heated to 2120. It 
then begins to boil, and has gained 162° of vapour in 
that time. Now, if the converfion of it into vapour de- 
pended on the quantity of fenfible heat introduced, we 
iliay afk how long it will be neceftary to raife it all in 
vapour? Surely another quarter of an hour ftiould be 
fufficient; but this is far from being the cafe. Dr 
Black made fome experiments upon this fubjedl in 
conjundfion with another gentleman. Having the op- 
portunity of what is called a kitchen-table or a thick 
plate of caft iron, one end of which was made fenfibly 
red-hot, they fet upon this fome iron veflels with cir- 
cular flat bottoms, of about four inches diameter, and 
which contained a quantity of water. The tempera- 
ture of the water was noted, as alfo when it began to 
boil; and when the whole of it was boiled away, it was 
found, that when fet on the table its temperature had 
been 540 ; in four minutes it began to boil, and in that 
fpace of time received 158° degrees of heat. Had the 
evaporation, therefore, depended merely on the quan- 
tity of fenfible heat introduced, it ought to have been 
diffipated entirely in a Angle minute more. It was, 
however, 18 minutes in diffipating; and therefore had 
received 807 degrees of heat before it was all evapo- 

N° 7c. 
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rated. All this time, therefore, while the water con- GeneralEf- 
tinued to boil, it was receiving a great quantity of heat, ^a

s
t°

f 

which muft have been flowing equally fall out of it ; > . ^ - 
for the velfel was no hotter, and the iron plate conti- 
nued equally hot, the whole time. The veflels were 
of different fhapes, fome of them cylindrical, fome co- 
nical, others widening upwards ; one of the defigns of 
the experiment being to fliow how far the evaporation 
was retarded by the particular form of the veflels. By 
fufpending a thermometer in the mouth of one of the 
evaporating veflels, the heat of the fteam was found to 
be exactly 2120; fo that as the great quantity of 
heat abforbed was found neither to have remained in 
the water, nor to have been carried away by the fteam 
in a fenfible manner, we have nothing left to fuppofe, 
but that it flew off as one of the component parts of 
the fteam in a latent ftate. 

2. In an experiment to fhovv the fixednefs of the 
boiling point of water, Dr Black inclofed fome of that 
fluid in a ftrong vial having a thermometer in it, and 
flopped clofe with a cork. By the application of heat 
he hoped now to be able to raife the thermometer fome 
degrees above the boiling point, which would be the 
natural confequence of the confinement of the fteam. 
When this was done, he pulled out the cork, and fup- 
pofed that the water would now all fly out in vapour : 
but in this he was totally difappointed ; a fudden and 
very tumultuous boiling enfued, which threw out fome 
of the water; but though fome quantity of fteam like- 
wife iffued, the quantity of water was not confiderably 
diminifhed. The vial had been heated to 20° above 
the boiling point, but almoft inftantly cooled down to 
2120, when the cork was taken out. 

3. Mr Watt, in making fome experiments on the 
force of ft ’am, had occafion to ufe Papin’s digefter, 
with a pipe proceeding from its fide ; the orifice of 
which was ihut with a valve prefled down by one end 
of a lever. Thus he heated fteam to 400° of Fahren- 
heit ; after which, having fuddenly ftruck off the lever, 
a quantity of fteam flew out W’ith confiderable noife, 
and with fuch violence as to make an impreflion on the 
ceiling of the room ; but this noife gradually diminifh- 
ed, and after ten minutes ceafed entirely ; and upon 
opening the machine, he found the greateft part of the 
water ftill remaining-. 

4. The change of fenfible into latent heat in the Boiling 
formation of vapour, appears ftill more evident in the point of 
boiling of water in vacuo. Mr Boyle took a quantity water In 

of water which had been previoufly boiled to purge it 
of its air, and put it whilft hot under the receiver of an py Mr 
air-pump. In confequence of this it began again to boil, Bo) le. 
and continued boiling till it was only lukewarm, and it 
foon arrived at this temperature ; fo that in this cafe 
alfo the heat had difappeared during the eonverlkm of 
the fluid into vapour. Others have repeated the ex- And by 
periment, asBoerhaave, Mufchenbroek ; and Robinfon, Mr Rob

|
!tI‘ 

who lectures on chemiftry in Glafgow, fays that the^1^0 *1 
heat diminifhes very faft till it comes to 90’ or 9 50,S°W’ 
which feems to be the boiling point of water in vacuo. 
As a confiderable part of the heat thus difappears, and 
is to be difeovered neither in the water nor in the va- 
pour, we muft conclude that it enters the latter as part 
of its compofition. 

5. Thus alfo we may underftand fome curious expe- 
riments made by Dr Cullen upon ether and other vo- 

latile 
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General Ef- latile fluids. He employed fume perfons to make ex- 
fects of periments upon the cold produced by evaporation ; 
Heat'^  and willing to repeat them himfelf in vacuo, he put 
'"~~v fome of the moll volatile liquors under the receiver 
Dr Cuflen’sof an air-pump. One of thefe was ether. It was 
experimentscontained in a glafs, in which there was alfo placed 
on cold pro- fome water. When the air was extradled, the ether 

^ va Oration boil, and to be converted into vapour, till it vapora ion. ^ecame ^ very coid tjiat ;t £roze water contained 

in the veffel, though the temperature of the room was 
about 50°. Here therefore there was a quantity of 
heat which difappeared all of a fudden ; which it is 
plain could not be owing to its having any communi- 
cation with that of the atmofphere or other cold bo- 
dies, as they could not render it colder than they were 
themfelves. Ether therefore is to be confidered as a 
fluid fo volatile, that were it not for the preffure of the 
atmofphere it would be perpetually in the ftate of va- 
pour. 

Hea* "expel- 6. That this heat which enters into the vapour is 
led in great not deftroyed, but remains in a latent flate, is 
quantity by eafily proved ; for we find that a great quantity bf 
the conden-jieat js eXpejied from vapour when it is condenfed again 
ationG va ^ yorm ^ body it compofed originally. This is ea- 

fily afcertained by obierving the quantity of heat com- 
municated to the water in the refrigeratory of a flill 
by any given quantity of liquid which comes over. 
Thus, if the refrigeratory contain ico pounds of 
water, and the diflillation be continued till only one 
pound has come over, fuppofing the water in the refri- 
geratory to have received 83 of heat ; it is plain, that 
if the whole of the quantity thus received could be 
thrown into one pound of water, the latter would be 
heated to 800°; which is fufficient to make an equal 
fpace of iron red-hot. But that this quantity of heat 
is received by the water in the refrigeratory has ap- 
peared from feveral experiments, which (how that wa- 
ter, by being converted into vapour, abforbs between 

126 8oo° and 9000 of heat. 
Mr Watt’1* On this principle we may explain fome curious 
experimeiiisexperjments raade by Mr Watt with regard to the 
^ evaporation of fluids in vacuo. I hat gentleman had 
fluids';«Va-formed a defign of converting water into fleam with 
cuo. Jefs txpence of fuel, which he imagined might be 

done by removing the prefiure of the air from the 
water, which he thought would thus require a much 
fmaller quantity of fuel to convert it into vapour. Hr 
Black, however, perceiving that only the fmall quan- 
tity of fenfible heat the fleam pofTeffed could thus be 
carried off, informed him beforehand that his project 
would not be found attended with the advantages he 
imagined. The experiment, however, was made in 
the following manner: A flill was procured of tinned 
iron, the body of which refernbled that of a retort, 
with a veffel fetving as a condtnfer ; the whole appa- 
ratus being clofe, excepting a little hole in the extre- 
mity of the condenfing veffel. He firll exhauiled this 
vefiel of air by holding the condenfer over the retort, 
in which lome boiling water was contained, until it was 
entirely converted into fleam. He then fuddenly 
flopped the little hole, and removed the veflels from 
the fire ; when, after they were cooled, there was a 
pretty perfect vacuum formed by the condenfation of 
the fleam. The retort was then put on the fire, and 
turned fo that the pipe and condenfing veffel fhould 
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hang downward ; and plunging them into cold water, General 
heat was applied to the ftill till the water boiled, as ° 
could be known by the noife. It was kept boiling, T rr» 
till a quantity of fleam was pufiied over and condenfed 
with a very gentle heat, the ftill feeling little warmer 
than his hand. After a certain quantity had been 
diflilled, the apparatus was removed, and he had noted, 
the heat of the water in the refrigeratory ; but though 
the fleam all along came over with fo gentle a heat, 
he found the quantity communicated to the water in 
the refrigeratory to be furpriiingly great, not lefs than 
iooo& ; fo that it would have been more than fufficient 
to heat the quantity of liquor which came over red-hot. |i? 

IV. /g72/7/o«, or the cauling bodies to fhine or emit Ignition a. 
light in the dark. This may be confidered as a fpe-conflant 
cies of inflammation, and fhall therefore be explained 
under that head : here we fhall only obferve, that ig- he3t_ 
nition is a more Heady and conflant effe6l of heat than 
either the produdlion of fluidity or vapour; and ap-M! ignited 
pears not only to be the fame degree wnth regard tobodjjs 

any particular body, but the fame with regard to all^* y ^ 
kinds of matter. Dr Martin imagines, that a red-hot 
piece of iron is hotter than a red hot piece of Hone ; but 
if you put into a crucible an hundred different kinds of 
matter, as metals, glafs, &c. that are capable of bearing 
a red heat, they will all begin to appear luminous about 
the fame time, and their brightnefs will increafe equal1- 
ly as their heat increafes. But it is difficult to know 
at w’hat point this begins, as we have no way of afeer- 
taining the beginning or low'efl degree of ignition but 
by the effe£l it produces on our fight, and we cannot 
be fure that we perceive the loweil degree of light ; 
for we know that other animals fee objects with fuch 
light as appears perfe£l darknefs to us. Sir liaac 
Newton’s method of determining this has been already 
mentioned. ,25 

Dr Boerhaave entertained a notion, that fome Metals may 
metals, after being once brought into a ftate of fu-become 
fion, could be made no hotter; and propofes the p°f- 
fibility of this as a queftion, “ Whether the heat ofare 
metals can be increafed after they are melted ?” There brought in- 
is not, however, the leaft doubt but that their heat may to fufion. 
be vafily increafed after they are melted; and we know 
certainly that fuch as are of eafy fufion may be 
heated to a vaftly greater degree after being melted ; 
and why may not thofe requiring ftronger heats be the 
fame ? We are fure that this is the cafe with filver, 
which, after being melted, may be brought to fuch a 
heat as to become too dazzling for the eye to bear it. 
If Boerhaave’s opinion were juft, it would be impof- 
lible to call any metal into moulds, becaufe it muft lofe 
a little heat in being removed from the fire and in en- 
tering the mould ; nor would they receive a proper 
impreflion if they did not contain a greater quantity 
of heat than was neceffary for their fufion. x,0 

Ignition appears to be univeifal; and all bodies ca- ignition an 
pable of fupporting it without being converted into an univerfal 
elaftic vapour that cannot be confined, are affe&ed 
the fame way. Water, which in its ordinary ftate1 

feems very little capable of enduring this heat, may be Water may- 
confined in ftrong veffels fo as to become capable of be made 
melting lead, which is more than half way betwixt a ^ 
red heat and that of boiling water. Experiments withjJV^ 0 lue‘ 
the eolipile fhow alfo that it can be made red-hot; 
for when the fleam pafies through burning fuel, it can- 

3 D not 
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IffeSi'of n0, m‘f* of ^'‘"S ma<Je red hot. Dv Black has alfo 
Heat. frequently feen the vapour of water heated by throw- 
W— y— > ing into the afh-pit of a furnace, fo as to produce a 

very large and transparent flame in rifing up through 
the vent. There is reafon therefore to conclude, that 
ignition is one of the more general effefts of heat, only 
that fome bodies are incapable of it until they be re- 
duced to a Rate of vapour. 

V. The laft of the effe&s of heat here to be taken 
133 notice of is inflammation. It differs from ignition in 

Difference this, that the bodies fubjeft to the latter gradually grow 

ntoon^and”* coo^er as ^oon as ^7 are taken out of the fire, with- 
inflanimati-out. un(fergoing any confiderable change; while thofe 
on. fubjeft to inflammation become continually hotter and 

hotter, communicating a vail quantity of heat to others, 
and undergoing a kind of decompofition themfelves, 
infomuch, that by this means they have been thought 
to be reduced to their conftituent principles or ele- 

Infkrnm-iti-11^1118* ^nme fubitances indeed feem to be an excep- 
ou decom- tl?n to as °Pen air they burn totally away, 
pounds but without leaving any refiduum or producing any foot, 
does not de- Thefe are fpirit of wine, fulphur, and efpecially inflam- 

roj bodiesmab)Ie aJr . which lait, by a proper mixture with de- 
phlogifticated air, may be fo totally confumed, that 
fcarce a fiftieth part of the two will remain. On a 
careful examination of thefe fubftances, however, we 
find that there is by no means a total confumption, or 
indeed, properly fpeaking, any confumption at all, at 

*34 ^ we H^afure the quantity of matter by the weight 
Spirit of* of the fubftance employed. Thus, if we are at pains 
wine yields to colleft the vapour of burning fpirit of wine, we will 

quantity of ^.n^, t^iat a<1 aclu£'0us (iew is collfdled, which fome- 
water by tinacs equals the fpirit of v/ine itfelf in weight. With 
being burn-regard to fulphur, the cafe is ftill more evident; for 

the vapour of this, when colleded, not only equals 
but greatly exceeds the weight of the fulphur employ- 
ed ; and on burning dephlogifticated and inflam- 

*35 mahie air together, as much water is found to be pro- 
"Water pro-duced as nearly equals the weight of both airs. In 

l‘ke fanner, when we golledt the afhes, water, foot, 
grationo'f and 0,1» Procured by burning any of the common in- 
dephlfigiftl- Aarornable fubftances, we will find, that they in gene- 
cated and ral exceed the weight of the matter employed. The 
inflamma- great wafte of bodies by fire, therefore, is owing to the 

diflipation of the volatile principles they contain, which 
are carried off and rendered invifible by being mixed 
with the atmofphere. 

The procefs of inflammation has long been explain- 

^r0m l^e Prefcnee °f a fubftance called Phlogifton in phlegmon. th0fe bodies which are fubjeft to it, and which is fup- 
pofed to be the fame in all bodies belonging to this 
clafs ; the differences between them arifing from the 

137 principles with which it is combined. This do&rine, 

m! Lavol which was introduced by Stahl, has given occa- 
5er, ° ^dn to fuch various and difcordant theories, that the 

exiftence of phlogifton has been lately denied altoge- 
ther by M. Tavoifier, who brought m a new method 

j 3 of. foxing the phenomena of fire, heat, and ignition, 
Arguments WIt^0Ut an7 afiiftance from this principle., 
againft it . The foundation of M. X.avoifier’s doddrine is the 
drawn from increafe of weight in metals by calcination. This in- 

fed w eight Crea^e he finds t0 be PreciTely» or very nearly fo, pro- 
of metals Por.tionable to the decreafe of weight in the air in 
by caicina- which they are calcined. His theory, therefore, is, 
tioa.. that in the ad.of calcination, the pure part of the air, 

ble air. 

136 
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which he calls the acidifying or oxygenous principle, General 
unites with the metal, and converts it into a calx. In of 
like manner, in fubftances truly' inflammable, the heat Heat- 
and flame are fuppofed to proceed from the union of 139"""'* 
the pure air, or the oxygenous principle, with the fub- His theory 
fiance, and converting it into thofe principles which °f 
are found to remain after inflammation. Thus the in- 0:1 ^on* 
creafed weight of the fubftance is eafily accounted for; 
while the inflammation, in his opinion, is nothing more 
than a combination of the inflammable body' it- 
felf with pure air, which has an attradlion for it : 
and in confirmation of this it is urged, that when com- 
bullion is performed in empyreal or dephlogifticated 
air, the whole of the latter is abforbed ; but in com- 
mon atmofpherical air only one fourth, being the quan- 
tity of pure air contained in it. r40 

Other arguments in favour of tins opinion are, that -^ruunieuts 
the calces of the perfedl metals may be reduced withoutfor ;henow 

addition by the mere emiffion of the oxygenous principle, phf.^n^ 
(dephlogifticated air) ; by an union with which they al- ir nuhc re- 
fume the form of a c?.lx. Thus he evades a very d.nfUon of 
ftrong argument ufed by the oppofite party ; who ad-rhe ca!cts 

duced, as a proof of the exiftence of phlogifton. the 
u:e of charcoal in the redudlion of metals to their pro- without ad- 
per form. A. difpute indeed took place betwixt M. dition. 
Lavoifier and Dr Prieftley concerning the redudlion of . 141 

the whole of a mercurial calx formed by an union be' 
with the nitrous acid without addition; the DoAor loglcr and 
maintaining, that the wdiole could not he reduced by Piicftley, 
mere heat, but that a very perceptible quantity was 
always loft: but on a thorough examination of the 
Hbjedl, the truth feemed rather to he on xVl. Davoi- 
fier’s ude. See AtRaLOGY. 

Another theory, fomewhat fimilar to that of Lavoi- Dr Lub- 
ber s, has-been publifhcd by Dr Lubbock, in an Inau-b xk’sthe* 
gural DifTcrtation in 1784. In this he fuppofes twor>'* 
kinds of matter to exift in the univerfe ; one he calls 
the principium proprium, the other the principium fcr- 
bile ; and it is this latter, which, according to our au- 
thor, is the principle of mutability, or which, by be- 
ing united in various proportions with the other, forms- 
bodies of ail the different kinds wre fee 111 nature. It 
is this principle, therefore, which he fuppofes to be ab- 
forbea in the calcination of metals, and not empyreal 
air, as M. Lavoiher fuppofes ; and he contends, that 
this fame principle extends throughout the whole fy- 
ftem of nature, even to the utmoft celeftial bounds. 

It would exceed the limits of this treatife to give an Difeme* 
account of the various theories which have been invent- concerning 
td, and the arguments ufed for and againft them ; norPhloKifton 

indeed is there any occafion for doing fo, as late expe-f°a cn.tI"' 
riments. have reduced the difpute into a much narrow- 
er compafs than before, and furnifhed the moft deci- 
five arguments in favour of the exiftence, of phlogifton. 

The greateft. objection to the belief of this prin, Obilftton, 
ctple was, that it could neither be feen nor felt by our agairft the 
ienies diredfly, nor difeover itfelf indireftly by the exi^ence 

weight it communicated to the bodies with which it PhlaP?fton 

was united ; on the contrary, the latter always became vifibiJuv”" 
ig iter in proportion to the quantity they contained r and fuppo- 

lo that it was imagined, inftead of being poffeffed 0ffedV:into{ 

any fpedfic gravity of its own, to be a principle of po-gravit>r* 
itive levity, fuch as that of heat or light may be rea- 

fonably fuppofed. This obje&ion, however, is now 
entire y removed; and phlogifton in the abftraft is 

found 
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General found to be no fubtile principle capable of eluding our 

refearches, but one very common, and eafily met with, 
being no other than common charcoal. In the lail 
edition of this work, under the article Phlogiston, 
it was (hown, that inflammable air, deprived of its ela- 

charcoaland fticity, and combined with metallic fubflances, is real- 
phlogifton jy their phlogifton ; and that in the inflammable bo- 

dies commonly ufed, what we call their phlogifton, 
is really their oil; and that which exifts in charcoal, and 
cannot be driven off by dlffillation, is part of the em- 
pyreumatic or burnt oil of the fubjeA which adheres fo 
obftinately, A fimilar do&rine foon after appeared in 
the Philofophical Tranfadlions for 1782, and the iden- 
tity of phlogiilon and inflammable air was clearly pro- 
ved by Mr Kirwan. Still, however, it was inflfted by 
the French philofophers and others, that no fafts had 
been adduced againft M. Lavoifier, nor any decifive 
proofs appeared of the exiftence of phlogifton as a fub- 
itance per fe. Fafts of this kind, however, have now 
been difcovered by Dr Prieftley, and are related under 
the articles Aerology, Charcoal, Phlogiston, 
&c. It is fufficient at prefent to mention, that he 
has been able to convert the pureft fpirit of wine, 
and one of the hardeft metals, viz. copper, as 'well 

1 as feveral others, into a fubftance entirely refem- 
SbleT- bling charcoal; that by means of the heat of a burn- 
to charcoal, ing glafs in vacuo, he has diflipated this metallic char- 

coal, as well as the common kind, entirely into inflam- 
Charo al mable air, with the afiiftance only of a little water, 
entirely dif-which feems neceffary to make it affume the aerial 
fipated by form, and perhaps is the true folvent of it ; and by a 

combination with the element of heat, with the aid of 
the charcoal, is enabled to refill condenfation in the 

g e £, r common way *. This inflammable air, when abforbed by 
Vic Vapour. metallic calces, again reduces them to their metallic 

149 form : fo that here is one fa£l by which the phlogifton 
Metallic not only appears to our fenfes, but we are able to af- 
calces redu-cerjajn jts quantity with the utmofl precilion. Nor can 

flammable ^ere any objection, that the reduced metal is 
air, lighter than the calx ; for this only proves that the 

*5° metallic earth, while a calx, is united to a heavy ingre- 
^Y-H^^dient (the bafis of dephlogifticated air), and in the 
in their me-^at*er to a ^S^t one, viz. charcoal, the balls of inflam- 
tallic than mable air. 
in their cal- Another cafe in which the exiftence of phlogifton 
cmed bate. js nnade equally evident to our fenfes, and where no 

fuch objection can occur, is related under the article 
'51 Aerology, n° 112. It is there Ihown, that “by the lofs 

ticatc d^air" one gram charcoal of copper (formed by the union 
converted Ipirit of wine with the metal), and which like com- 
into aerial mon charcoal was confirmed without having any refi- 
-fy t duum, he reduced four ounce-meafures of dephlogilli- 

° " cated air till only one-ninth remained unabforbed by 
water ; and, again, with the lofs of one grain and a 
half of charcoal, fix and an half meafures of dephlogi- 
ilicated air were reduced till five and an half meafures 
were pure fixed air.”— Here, then, is an abfolute and 
undeniable evidence, that fixed air is compofed of de- 
phlogillicated air, and charcoal or phlogifton, and eler 
mentary fire. There were no other ingredients pre- 
fent, and the charcoal mull either have been annihila- 
ted or difpofed of in the manner juft mentioned : but 
the fuperior weight of the fixed air evidently fhows 
that feme ingredient had been added to the dephlogi- 
iticated air; and which increafe was more than we can 
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fuppofe to arife from the condenfation of the dephlo- General 
gifticated air during the operation, for this fometimes ^ 
amounted to no more than one-thirtieth part. ' 

The ftrongeil objedlion which can he made againft; 
the dodtrine of phlogifton may be drawn from the to- Obje&ions 
tal confumption of pure air in certain cafes of combu-drawn from 
ftion, for inftance, in that of phofphorus, inflammablethc 

air, andiron. It muft be obferved, however, that in^f^gp^Q^ 
no cafe whatever is the air totally confirmed; and gifticated 
in that of inflammable air w^ater is produced by the ah in feme 
union of the balls of the latter, that is charcoal, ca^e3* 
wdth the bafis of dephlogifticated air, the oxygenous 
principle of M. Lavoifier, and wdrich appears to be 
one of the component parts of Water. In the cafe 
of phofphorus, the latter is converted into an acid ; 
and in all probability a quantity of water is alfo pro- 
duced, by which part of it is converted into cryftalline 153 
flowers. The cafe of the iron, therefore, alone re- Little phlo- 
mains to be confidered. Dr Prieftley’s experiments 
on this fubjedt are related at length under the article jron by^e- 
Aerology, n°67 et feq. In them the iron burnt ing burnt j 
brifldy in dephlogifticated air, which, according to*';deph!o- 
the common theory, ftiould have indicated the expul-glftlcate‘i 

fron of a great quantity of phlogifton ; yet the wftiole 
refiduum, of which the fixed air, produced by the fup- 
pofed union of the phlogifton or principle of inflamma- 
bility, wTas only a part, fcarce amounted fometimes to 
one-fourteenth of the air originally employed. r54 

This argument, however, inftead of contradidlingTheobjec- 
the exiftence of phlogifton, only Ihows, that in fome n™,Hlcon" 
cafes the diflipation of a very fmall quantity of phlo-C 

gifton is neceflary to inflammation ; or that the aerial 
principle may combine with the iron in its metallic 
ftate. In this cafe only' a very little quantity of 
the phlogifton of the iron was dillipated ; for it was 155 
not reduced to a calx, but to that kind of fcorise 15 

which flies off in fealts by beating the metal whenacai^by0 

red-hot with an hammer. A decifive proof of this burning in 
was had by uniting iron thus combined with the (Lphlogifti- 
bafis of dephlogillicated air with inflammable air.catei*air* 
By this the metal wras indeed reduced to perfedl 1-5^ 
iron again ; but water was produced at the fame time duc&Hn the 
from the union of the bafis of the two airs, that of the redinftion 
inflammable air being capable of furnifhing a fuperflu-of it by in- 
cus quantity, which united with the other into the^.amma^*e 

form of a fluid. ^ 
The exiftence of phlogifton being thus proved, and Heat pro- 

its nature afeertained, we may now proceed to deter duced in 
mine the queftion, Whether the great quantity of heat 
produced by the combuftion of inflammable bodies 
proceeds from the bodies themfelves, or from the air bie bodies 
which muft be admitted to them in order to make coming 
them burn ? That the heat in this cafe proceeds from ^om ^ie 

the atmofphere is evident; becaufe in all cafes ofair* 
combuftion there is a certain diminution undoubted- 
ly takes place by means of the converfion of the de- 
phlogifticated part of the atmofphere into fixed air. 
It is proved, under the article Elastic Vapours, that 
elementary fire is the univerfal caufe of elallicity in 
fluids. By uniting a certain quantity of it with any 
fubftance, the latter at length afiumes an aerial or va- 
porous form; and it is this vapour alone which is in- 
flammable*. Different vapours no doubt contain dif- * See the 
ferent quantities of thefe ingredients; but in all cafes 'irt'c'e 

the bafis of the dephlogifticated part of the atmofphere 
3 D 2 muff; 
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muft unite with the phlogillon of the inflammable 
body, or with lomething elie, fo that a decompofkion 
may enfue : and itisthisdecompofition which produces 
the heat and light; for then the fire contained in the 
atmofphere having no longer any thing to abforb it, 
mull appear in its proper form. But in thofe cafes 
where there is a great quantity of phlogifton, and con- 
fequently much fixed air produced, the latter abforbs 
fo much heat in a latent ftate, that the quantity 
communicated to furrounding bodies muft be greatly 
diminilhed ; and if by an excefs of this ingredient, not 
only fixed air, but the phlogifticated kind and grofs 
frnoke be alfo produced, this diminiflies the heat ftill 
farther by the great abforption, and will even deftroy 
it altogether. The remedy for this is either to dimi- 
nifti the quantity of phlogifton, ©r to augment the 
quantity of air ; which, by furnifhing a greater quan- 
tity of dephlogifticated balls, affords an opportunity 
for the evolution of a greater quantity of heat. On 
the other hand, when the quantity of air is too great, 
the phlogiftic matter cannot combine with the bails of 
the pure air in fufficient quantity to effe<ft a decompo- 
fition ; and therefore the heat is abforbed in a latent 
ftate, and the fire goes out. 

From this theory, which is further illuftrated under 
the articles Fire, Flame, Heat, Phlogiston, &c. 
we may not only have a rational idea of the manner in 
which inflammation is generally accompliihed, but fee 
why a fire may be put out both by too great a quan- 
tity of fuel, and by too great a quantity of air. We 
may alfo fee why the folar beams and ele&ric fluid, 
which contain no phlogiftic matter, excite a much 
more powerful heat than any we can raife in our hot- 
teft furnaces. The difference between ignition and 
inflammation will now likewife appear; fuch bodies 
as are capable only of ignition containing little or no 
phlogifton, but inflammable bodies a great deal. 

The following table fhows the molt remarkable de- 
grees of heat from the congelation of mercury to that 
of Mr Wedgewood’s hotteft furnac-e. 

Mercury freezes at - - 
Weak fpirit of wine 
Brandy at - - _ 
Cold produced by fnow and fait mixed 
Strong wine freezes at 
Vinegar freezes at - 
Water freezes at - _ 
Temperature of fpring and autumn 
Ordinary fummer weather 
Sultry heat - 
Heat of human blood 
Feverilh heat 
Bees wax melts 
Serum coagulates 
Spirit of wine boils 
Water boils 
Tin melts 
Bifmuth melts 
Oil of vitriol boils 
Oil of turpentine boils 
Lead melts 
Quickfilver and linfeed-oil boil 
Iron begins to (bine in the dark 
Iron Ihines brifldy in the dark 
Iron flaines in the twilight 
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4o 
32 

10 
o 

20 
27 
32 

5° 
65 
75 

97 to 100 
108 

- 142 
156 
174 
212 
408 
460 
55° 
561 
585 

- 600 
635 
75° 
884 

Iron red-hot from a common fire 
Red heat fully vifible in day light ac- 

cording to Mr Wedgewood 
Heat by which his enamel colours are 

burnt on - - - 
Brafs melts - - 
Swedifn copper melts 
Fine filver melts 
Fine gold melts 
Leaft welding heat of iron 
Greateft ditto 
Greateft heat of a common fmith’s 

forge - - _ 
Call iron melts 
Greateft heat of Wedgewood’s fmail 

air-furnace - 
Extremity of the fcale of his thermo- 

meter - - . 
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Sect. II. Of the DoElrine of EleHive Attrac- 
tion, and of the different Objects of Chemijtry. 
Before we proceed to give a general theory of the Chemical 

changes which happen upon the mixtures of different attradi0n» 
bodies together, or expoiing them fingly to heat, we 
muft oblerve, that all depend on certain qualities 
in bodies, by which fome of them are apt to join 
together, and to remain united while they have an op- 
portunity. The caufe of thtfe qualities is totally un- 
known; and therefore philofophers, after the example 
of Sir Ifaac Newton, have expreffed the apparent ef- 
fect of this unknown caufe by the word attraction. 
Irom th.-m the word has been adopted by the ehe- 
mifts, and is now generally ufed in fpeaking of the 
phenomena which are obferved in the mixture of dif- 
ferent fubftances ; but to diftinguilh it from other kinds, 
it is ufually called EleSive. 

I his attraction is not equally ftrong between all fub- 
ftances ; in confequence of which, if any body is com 
pounded of two others, and another is prefented to it 
which has a greater attra&ion for one of the compo- 
nent parts than they have for one another, tht fub- 
ftance will be decompounded. A new compound is then 
formed by the union of that third fubftance with one of ■ 
the component parts or elements (if we pleafe to call 
tnem fo) of the firft. If the attraction between the 
body fuperadded and either of the component parts of 
the other is not fo ftrong as that between themfelves, 
no decompofition will enfue; or if the third fubftance 
is attraded by both the others, a new compofttion will 
take place by the union of all the three. ^ 

1 he objeCts of chemiftry, as we have already ob* Objtdts cf 
ferved, are fo various, that an enumeration of them chemiftry 
all is impoffible. To eafe the mind, therefore, when fT claf~ 
fpeaking ^ of them, and render more ufeful any thing ~ 
that is faid or wrote on chemiftry, it is neceffary to 
divide them into difterent claffes, comprehending in 
each clafs thofe bodies which have the greateft refem- 
blance to one another, and to which one common rule 
applies pretty generally.—The divifion formerly ufed, 
was that of vegetables, animals, and minerals; but 
this has been thought improper, as there are many 
iuhftances in each of thofe kingdoms which differ very 
widelj fiom one another, and which are by no means. 
lubjeCt to the fame laws. The mo ft approved me- 

thod. 
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Salts. thod, at prefent, of arranging the obje&s of chemiftry, 
  is into falls, earths, metals, inflammable fubftances, 

waters, animal and vegetable fubllances. 
SbCT III. Salts. 

Salts are either fujible, that is, capable of abiding 
the fire, and melting in a ilrong Keat, without being 
cliffipated ; or ‘Volatile, that is, being difperfed in va- 
pour with a fmall heat. Their other properties are, 
that they are foluble in water; not inflammable, unleis 
by certain additions; and give a lenfation of taite 
when applied to the tongue. 

The moil general charafteriilic of falls is, that they 
are all foluble in water, though fome of them with much 
more difficulty than others. Molt of them have hue- 
wife the property of forming themfelves, in certain 
circumftances, into folid transparent maffes of regular 
figures, different according to the different fait made 
ule of, and which are termed cryjlals of that fait. In 
this ftate they always contain a quantity of water; and 
therefore the utmofl degree of purity hi which a fait 
can be procured, is when it has been well cryftallized, 
and the cryilals are freed of their fuperfiuous moifture 
by a gentle heat. They generally appear then in the 
form of a white powder. 

In the folution of falls in water, the firft thing ob- 
fervable is, that the water parts with the air contain- 
ed in it ; which immediately rifes to the top in the 
form of bubbles. This, however, is moft remarkable 
when the fait is in the dry form we have juft now men- 
tioned, becaufe there is always a quantity of air en- 
tangled among the interftices of the powder, which ri- 
fes along with the reft ; and this difeharge of air is 
fometimes fo great, as to be miftaken for an effervef- 
cence. From tin's, however, it is effentially different. 
See Effervesclnce. 

Another thing obfervable in the folution of falls is, 
that a conliderable change happens in the temperature 
of the water in which they are diffolved ; the mixture 
becoming either a good deal warmer or colder than ei- 
ther the fait or the water were before. In general, 
however, there is an increafe of cold, and fcarce any 
fait produces heat, except when it has been made 
very diy, and deprived of that moiflure which it na- 
turally requires ; and thus the heating of falls by be- 
ing mixed with water may be explained on the fame 
principle with the heat produced by quicklime. See 
Quicklime. 

After fait has been diffolved in a certain quantity 
by water, no more of that fait will be taken up unlefs 
the water is heated ; and as long as the heat continues 
to increafe, the fait will be diffolved. When the wa- 
ter boils, at which time it has attained its greateft 
heat, and will take up no more fait, it is then faid to 
be faturated with that fait. This, however, does not 
prevent it from taking up a certain quantity of another 
fait, and after that perhaps of a third, or fourth, with- 
out letting go any of the firft which it had diffolved. 
How far this property of water extends, has not yet 
been afeertained by experiments. 

To the above rule there is only one exception 
known as yet; namely, common fea-falt: for water 
diffolves it in the very fame quantity when cold as 
when boiling hot. It has been faid by fome, that all 
deliquefeent falts, or thofe which grow moift on being 
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expofed to the air, had the fame property : but this is 
found to be a miftake. 

This property of folubility, which all the falts pof- Mixture 
fefs in common, renders them ealily mifcible together; and fepara- 
and the property by which moft of them (hoot in-tion of falts. 
to cryftals, renders thofe eafxly feparable again which 
have no particular attraction for one another. This is 
like wife rendered ftiil more eafy by their requiring 
different proportions of water, and different degrees 
of heat, to fufpend them ; for by this they cryflallize 
at different times, and we have not the trouble of 
picking the cryftals of one out amopg thofe of the 
other. 167 

The manner in which the folution of falts in water Hypothefw 
is effeCted, is equally unaccountable with moft of the concerning 
other operations of nature. Sir Ifaac Newton fup- 
pofed that the particles of water got between thofe ° 
of the fait, and arranged them all at an equal diftance 
fiom one another : and from this he alfo accounts for 
the regular figures they affume on palling into a cry- 
ftalline form ; becaufe, having been once arranged in 
an orderly manner, they could not come together in 
diforder, unlefs fomething was to difturb the water in 
which they were fufpended ; and if any fuch difturb- 
ance is given, we find the cryftals are by no means fo 
regular as otherwife they would have proved. Others 
have thought that thefe figures depend on a certain po- 
larity in the very fmall particles into which the fait is 
refolved when in a ftate of folution. Thefe things, 
however, are merely conjectural; neither is it a matter 
of any confequence to a chemiit whether they are right 
or wrong. i'i8 

Though folution is that operation which falts un- S Its de- 
dergo the moft eafily, and which fhould feem to affeCt 
them the leaft of any, a repetition of it proves never- 
thelefs very injurious to them, efpecially if it is fol- 
lowed by quick evaporation ; and the lalt, inftead of 
being cryftallized, is dried with a pretty ftrong heat. 
Newman relates, that a pound of fea-falt was reduced, 
by 13 folutions and exficcations, to half an ounce; and 
even that was moftly eai-th. Where folution is requi- 
red, therefore, it ought always to be done in clofe vef- 
fels, in which alfo the fubfequent evaporation fhould 
be performed, (fee Evaporation); and in all cafes 
where cryftallization is practicable, it ought to be pre- 
ferred to violent exficcation. 

The two great divifions of falts are into acids and 
alkalies. The former of thefe are known by their pecu- 
liar tafte, wffiich is called acid or four. They are not 
found in a folid form; neither are any of them, except 
the acids of vitriol, of tartar, of phofphorus, and of 
borax, capable of being reduced to folidity. The o- 
thers, when highly concentrated, that is, brought to 
the utmoft degree of ftrength of which they are ca- 
pable, always become an invifibk vapour, permanently 
elaftic, until it comes in contaft with water, or fome 
other fubftance with which they are capable of uni- 
ting. For fuch acids the name offahs feems lefs pro- 
per, as we can fcarcely fey that a ‘vapour, which is al- 
ready much more fluid than water, can be dijfolved in 
that element. 

The acids are divided into the mineral, the vege- 
table, and the animal; expreffing their different ori- 
gin, or where they are moft commonly to be found. 
The mineral acids are commonly reckoned three; the 

169 
Acids. 



398 

Salts. 

no 
Alkalies. 

. 1?1 

Different 
aiftion of 
alkalies and 
acids. 

i7» 
Neutral 
felts. 

C H E M I 
j vitnollc, the nitrous, and the marine. To this the 

acid of borax ought to be added; but its weaknefs 
makes it much lefs taken notice of as an acid than the 
others. A Swedilh chemift, however, Mr Scheele, 
hath lately added feveral others, which are afterwards 
taken notice of. 

_ The vegetable kingdom affords only two diftindt fpe- 
cies of acids, at leafl without the affiftance of fome 
chemical operation. The one appears fluid, and when 
concentrated to the utmofl degree becomes an invifible 
vapour. This is produced from fermented liquors, 
under the name of vinegar. An acid iimilar to this, 
and which is thought not to be eflentially different from 
it* is extracted from mofl vegetables by diftillation 
with a ftrong fire. The other is likewife a confe- 
quence of fermentation ; and crufts on the bottom 
and tides of cafks in which wine is put to depurate 
itfelf. In its crude ftate it is called tartar; and when 
afterwards purified, is called the cream, or cryftals, of 
tartar. As for the various acids produced in the dif- 
ferent chemical procefies to be afterwards related, w^e 
forbear to mention them at prefent, it being juftly 
fufpedted that fome of them are artificial. 

The animal acids, which have hitherto been difco- 
vered, are only twro ; the acid of ants, and that of 
urine, which is alfo the acid of phofphorus. The firft 
of thefe is volatile; and confequently muftbe fuppofed 
a vapour when in its ftrongeft ftate : the other is ex- 
ceedingly fixed ; and will rather melt into glafs than 
rife in vapours. Belides thefe, it is faid an acid is con- 
tained in blood, in wafps, bees, See.: but no experi- 
ments have as yet been made on thefe to determine 
this matter with any degree of precifion. 

The alkalies are of two kinds ; fixed and volatile. 
The fixed kind are fubdivided into tu'o ; the vege- 
table, and mineral or fulfil alkali. The vegetable is 
fo called, becaufe it is procured from the allies of burnt 
vegetables ; the foflile, becaufe it is found native in 
fome places of the earth, and is the balls of fea-falt, 
which in fome places is dug out of mines in vaft quan- 
tity. They are called fixed, becaufe they endure a 
very intenfe degree of heat without being diffipated in 
vapour, fo as even to form a part of the compolltion 
of glafs. The volatile alkali is generally obtained by 
diftillation from animal fubftances. In its pure ftate 
this alkali is perfectly invifible ; but affects the fenfe 
of fmelling to fuch a degree, as not to be approached 
with fafety. 

The acids and alkalies are generally thought to be 
entirely oppolite in their natures to one another. 
Some, however, imagine them to be extremely fimi- 
lar, and to be as it were parts of one fubftanee vio- 
lently taken from each other. Certain it is, that when 
feparated, they appear as oppofite to one another as 
heat and cold. Their oppofite aftion indeed very much 
refembles that of heat and cold, even when applied to 
the tongue ; for the alkali has a hot, bitter, burning 
tafte, while the acid, if not conliderably concentrated, 
always gives a fenfation of coldnefs. In their aeftion 
too upon animal fubftances, the alkali diffolves, and 
reduces the part to a mucilage ; while the acid, if not 
very much concentrated, tends to preferve it uncor- 
rupted. 

If an alkaline fait, and moderately ftrong acid in a 
liquid ftate, be mixed together, they will immediately 
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unite ; and, provided the alkali has not been depri- Saks, 
vedofits fixed air, their union will be attended with 
a very confiderable effervefcence: (fee Aerology.) 
If the alkali has been deprived of air, no effervefcence 
will enfue, but they will quietly mix together ; but 
if a due proportion of each has been added, the li- 
quor will neither have the properties of an acid nor 
an alkali, but will be what is called neutral. The bring- 
ing the liquor into this ftate, is called faturating the 
acid or alkali, or combining them to the point of fa- 
turation. 

If the liquor after fuch a faturation be gently eva- 
porated, a fa line mafs will be left, which is neither an 
acid nor an alkali, but a new compound formed by 
the union of the two, and which is called a fierfefl neu- 
tral fait. The epithet perfeS is given it, to make a 
diftin&ion between the falts formed by the union of 
an acid and an alkali, and thofe formed by the union 
of acids with earthy or metallic fubftances ; for thefe will 
hkewile unite with acids, and fome of the compounds 
w ill cryftalii/.e into regular figures; but,becaufe of their 
weaker union with thefe fubftances, the falts refulting 
from combinations of this kind are called imperfeS, 

All acids, the volatile fulphureous one excepted, v 
change the blue infufions of vegetables, fuch as vio-^Sf1* 
lets, to a red ; and alkalies, as well as fome of the changed bv 
imperfeft neutrals, change them to green. This is the ac*^s aild 
niceft teft of an acid or alkali abounding in any fub-a^a^es* 
fiance, and feems the moft proper method of determi- 
ning whether a folution intended to be neutral really 
is fo or not. 

. Though between every acid and alkali there is aDff
174' 

very ttrong attraction, yet this is far from being the h/th^de-3 

fame in ail ; neither is it the fame between the fame g" ees of at- 
acid and alkali in different circumftances of the acid.trai5iio;i be- 
Vv hen the acids are in a liquid ftate, and as free as twfen a

1
c-ld* 

pofiible of inflammable matter, between which and ^ 
the nitrcJus and vitiiohc acids there is a very ftronsr 
attraction, the vitriolic will expel any of the reft 
from an alkaline bails, and take its place. Thus, if 
you combine the acid of fea-falt, or marine acid, to 
the point of faturation, with the follil alkali, a neu- 
tial fait will be formed, which has every property of 
common fait : but, if you pour on a certain propor- 
tion of the vitriolic acid, the acid of fea-falt will im- 
mediately be expelled ; and the liquor, upon being e- 
vaporated, will contain not the neutral fait formed by 
an union of the marine acid with the alkali, but ano- 
ther conlifting of the vitriolic acid joined with that al- 
kali, and which has quite different properties from the 
former. 

lien the acids and alkalies are applied to one ano- 
ther in a liquid ftate, the vitriolic acid always ihows 
itfelf to be the moft powerful ; but when applied in a 
folid form, and urged with a violent heat, the cafe is 
very much altered. Thus, the acid of borax, com- 
monly calledyk/fedativm, is fo weak as to be difen- 
gaged from its balls oy every acid applied in a liquid 
form, that of tartar alone excepted ; but if even the 
vitriolic acid combined with an alkali be mixed with 
tnis weak acid, then exficcated, and at laft urged 
with a vehement fire, the vitriolic acid will be difen- 
gaged from its bafis, and rife in vapours, leavinir 
the weaker acid in poffeflion of the alkali. The fame 
thing happens on adding the phofphorine or urinous 

acid. 
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v the vitriolic or other acids with alkaline falts. — When 
the acids are in a liquid ftate, therefore the mod power- 
ful is the vitriolic ; next the nitrous ; then the ma- 
rine ; then vinegar ; acid of ants ; and lailly the fal 
fedativusand tartar, which feem to be nearly equal in 
this refpedl.—If they are applied in a folid form, the 
moft powerful are the fal fedativus and phofphorine 
acid; then the vitriolic, nitrous, marine, and vegetable 
acids. 

When they are reduced to vapour, the cafe is ex- 
ceedingly different; for then the marine acid appears 
to be the moft powerful, and the vitriolic the leaft fo 
of any. It is impoffible, however, to preierve the 
vitriolic acid in the form of vapour, without combin- 
ing it with a certain quantity of inflammable matter, 
which muft neceftarily deftroy its ftrength. Dr Prieft- 
ley found, that the marine acid, when reduced to va- 
pour, was capable of difuniting the nitrous acid from a 
fixed alkali. 

Though the vitriolic acid fometimes aiTumes a folid 

gikon. 

form, it is by no means eafy to reduce it to this ftate 
by mere concentration, without the afliftance of ni- 
trous acid. Baldafart, however, pretends that he 
difeovered, in the neighbourhood of a volcano, a pure 
and icy oil of vitriol, from which nothing could be 
precipitated by alkaline falts ; though there is. cer- 
tainly very great reafon to doubt the accuracy of this 
obfervation. Of late the nitrous acid has alfo been 
found capable of affuming a folid form. This was 
firft obferved by M. Bernhard in diftilling a very large 
quantity of the acid. At that time he perceived a 
white fait adhering to the infide of the receiver, which 
on examination proved to be the acid of nitre in a con- 
crete form ; being extremely corrofive, emitting red 
vapours copioufly on being expofed to the air, and at 
length totally evaporating in it. Its fpecific gravity, 
however, was far inferior to that of the glacial oil of 
vitriol. 

Acids unite The acids have the property of uniting themfelves 
with phlo- to many other fubftances befides fixed alkalies, and 

forming neutral compounds with them. Of thefe 
the chief is the principle of inflammability or phlo- 
gifton. In the vitriolic, nitrous, and phofphorine a- 
cids, the attraftion for this principle is very ftrong p 
fo great, that the two former will even leave a fixed 
alkali to unite with it. In the marine acid it is lefs 
perceptible ; in the liquid vegetable or animal acid ft ill 
lefs ; and in the acid of tartar,, and fal fedativus, not 
at all. 

Befides this, all acids will diflolve metallic and ear- 
thy fubftances: with thefe, however, they do not in 
general unite fo firmly with alkaline falts ; nor do they 
unite fo ftrongly with metals as with earths.. 

In general, therefore, we may expeft, that .after ha- 
ving diftolved a metal in any acid whatever, if we add 
an earthy fubftance to that folution, the acid will quit 
the metal, which it had before diffolved, to unite with 
the earth. In this cafe the folution will not be clear 
as before, but will remain, muddy, and a quantity of 
powder will fall to the bottom. This powder is the 
metalline fubftance itfelf, but deprived of one of its 
component parts; and in this cafe it is precipitate 
in the form of a calx. 

If to this new folution of the earthy fubftance in an 
acid liquor, a volatile alkaiiae (alt, not deprived of its 
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fixed air, is added, the acid will quit the earth, and Sahs- 
unite with the alkaline fait. The earth thus dif- f 

engaged will again precipitate, and lie at the bottom in 
fine powder, while the volatile alkali and acid re- 
main combined together, and the liquor again becomes 
clear. 

The attraction between volatile alkalies and acids is. 
confiderably lefs than between fixed alkalies and the 
fame acids. If, therefore, a fixed alkali be now add- 
ed to the liquor, the volatile alkali will be feparated, 
and the acid will unite with the fixed alkali. The vo- 
latile alkali indeed, being perfectly foluble in water,, 
cannot precipitate, but will difeover its reparation by 
the pungent fmell of the mixture ; and upon evapora- 
ting the liquor, the volatile alkali will be difiipated, and 
a faline mafs, confifting of the acid and fixed alkali, 
will remain. j-rg 

Laftly, If the acid employed was the nitrous, which Detonation 
has a ftrong attraction for the principle of inflamma- of mtre' 
bility, if the faline mafs be mixed with a proper 
quantity of inflammable matter, and expofed to a 
ftrong heat, the acid will leave the alkali with vaft ra- 
pidity, combine with the inflammable matter, and be 
deftroyed in flame in a moment, leaving the alkali quite 
pure. 179 

Though the above-mentioned effedls generally hap- Exceptions : 

pen, yet we are not to expect that they will invari- a^0TC 

ably prove the fame whatever acid is made ufe of; 
or even that they will be the fame in all poflible va- 
riety of circumitances in which the fame acid can be 
ufed.—The acid of tartar is one exception, where the 
general rule is in a manner reverfed ; for this acid will 
quit a fixed alkali for an earth, efpecially if calcined, 
and even for iron. If lead, met cury, or filver, are dif- 
folved in the nitrous acid, and a fmall quantity of the 
marine acid is added, it will feparate the ftionger ni- 
trous acid, and fall to the bottom with the metals in 
form of a white powder. — The vitriolic acid, by it- 
felf, has a greater attraction for earthy fubftances- 
than for. metals ; and greater ftill for fixed alkaline 
falts than for either of thefe : but if quickfilver is dif- 
folved in the nitrous acid, and.this folution is poured 
into a combination of vitriolic acid with fixed alkali, 
the vitriolic acid will quit the alkali to unite with the 
quickfilver. Yet quickfilver by itfelf cannot eafily be 
united with this acid. The reafon of all thefe anoma- 
lies, however, is fufty explained in the following fec- 
tion. 

$ I. Of the Operations of Solution and Precipitation. 

The chemical folution of folid bodies in acid or other' 
menftrua, is a phenomenon which, though our familia- 
rity with it has now taken off our furprife, muft un- 
doubtedly have occafioned the greateft admiration and' 
aftonifhment in thefe who firft obferved it. It would 
far exceed the limits of this treatife to fpeak particu- 
larly of all the various circumftances attending the 
folution of different fubftances in every poffible men- 
ftruum. The following are the moft remarkable, col- 
lected from Mr Bergman’s Differtation on Metallic 
Precipitates. ^ 

1. On putting a fmall piece of metal into any acid, Phenomena, 
it is diflolved fometimes with violence, fometimes gent- attending 
ly, according to the nature of the menftruum and ofr r6 loluU?T> 

the m<ul to be dliTolvcd. ^ of.meul. 
2 The nitrous acid is the moft powerful in its ac- 

4. turn. 
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Solution . tion upon metallic iubftanccs, when unafllfted by heat. 

yitation.0 Srfat indeed is the violence with which this acid 
—v. ii. fometimes ails, that the metal, inftead of being diffol- 
181 ved, feparates inftantaneoufly from it in the form of a 

Ni-rousaud calx or powder fcarce foluble in any menftruum, at 

violent in t^ie ^arne ^i1116 that the heat, effervefcence, and noxious 
its opera- vap°urs iffuing from the mixture, render it absolutely 
tion. neceiTary to moderate the aclion of the menfltuum, 

either by dilution or cold, or both. In other cafes, 
however,' as when put to gold or platina, the ni- 
trous acid has no eft'eft until it be united with the ma- 
rine, when the mixture adds upon thofe metals, which 
neither of the acids fingly would touch. 

"Vitriolic 3’ a&ion of the vitriolic acid, though in the 
acid a&s higheft degree of concentration, is more weak. It does 
snore weak-not readily attack lilver or mercury unlefs afiiiled by 

a k°d'ng beat, nor will even that be fufficient to make 
Marine a- upon gold or platina. 
xid general- 4. The adlion of marine acid, unlefs on fome particular 
ly more fubilances, is (lill more weak ; but when dephlogiitica- 

dther," 'ex- or deprived of part of the phlogifton effential to 
cept vrhen ^ts conftitution as an acid, it acts much more power- 
dephlogifti-fully, and dilTolves all the metals completely, 
eated. 5. The other acids, as thofe of fluor, borax, with 

The1 reft of^uc^ as are obtained from the animal and vegetable 
the acids kingdoms, are much inferior in their powers as folvents, 
much unlefs in very few inftances. 
weaker ftdl. 6. Metals vary very much in their degrees of folu- 

Different kility ; fome yielding to almoft every menftruum, and 
degrees of others, as has been already obferved, being fcarce ac- 
foluhility in ted upon byr the moft poweiful. 
metals. 6, Zinc and iron are of the former kind, and gold 

SoluHon anc^ ^^ver °*: t^e ^atter» ek’-ding the marine; and gold, 
fnmetimes unkfs in one particular cafe, viz. when affifted by heat 
promoted in a clofe veffel, the adlion of the nitrous acid alfo. 
by abftradt-Thefe metals, however, which in their perfe& ftate re- 
ing a cer- axyjon 0f t^e mofl; powerful menftrua, may be 

portion of diflblved much more readily when deprived of a cer- 
jhfogifton. tain quantity of their inflammable principle. But 

though the reparation cf this principle in fome degree 
5g7 renders metals more foluble, the abftraflion of too much 

But is total-of it, particularly in the cale of iron and tin, renders 
ly prevent- thefe metals almoft entirely infoluble. Manganefe is the 
ed by ta- moq. remarkable inftance of this power of the phlo- 

too^rrmchf gift>c principle, in depriving metals of their folubility 
exemplified by its abfence, or reftoring it to them by its prefer.ee ; 
in manga- for this fubftance, whqn reduced to blacknefs, cannot 

be diflblved by any acid without the addition of 
fome inflammable matter ; but when by the addition of 
phlogifton it has become while, may be difl'olvtd in 
any acid. 

7. The difiblulion of metals by acids, even to their 
very laft particle, is attended by a viable effervefcence: 

mded with this is more perceptible according to the quicknefs of 
an effervef- the folutior; but more obfeure, and f^arcely to be feeu 
cence. Et when the folution proceeds flowly. 

Various ^ elaftic fluids extricated by thefe folutions 
kinds of e- are various, according to the nature of the acid and of 
laftic.fluids the metal employed. With the nitrous, the fluid pro- 
extrkated. duced is commonly that called nitrous air ; with vitrio- 

lic and marine acids the produce is fometirnes inflam- 
mable air, fometimes otherwife, according to the na- 
ture of the metal afted upon. 

9. Heat in a greater or fmaller degree is always 
produced during the diffolution of metals: and the de- 

N° "to. ‘ ‘ 6 

cefe. 
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gree of it is in proportion to the quantity of the mat- Solution 
ter and the quicknels of the folution ; and hence, in an^ Preci- 
fmall quantities of metal, and when the folution pro- P^k*1- 
ceeds very flowly, the temperature of the mafs is fcarce- v_n ^ 
lY alteref . . Heat9pro- 

10. The calces of metals either yield no air at all, duced du- 
or only the aerial acid, unlefs when urged by a violent rin£ ^ dif- 
heat almoft to ignition ; when, by means of vitriolic or^^1®110^ 
nitrous acid, they yield a quantity of pure air, after 
other elaftic fluids, fuch as vitriolic, nitrous, or phlo- Little air 
gifticated air. None of the dephlogifticated air is ca.n be ob- 
ufually produced by the marine acid in conjundion taineJ1 fr°m 
with metallic calces. when^alci. 

XI. The folutions of fome metals are coloured, o-ned. 
thers are not. I he colour of the former is only that t9,z 
which is proper to the calx, but rendered more vivid ^ar*ous c** 
by the muifture. Thus folutions of gold and platina era]Ik 
are yellow' ; thofe of copper, blue or green ; folutions calces, 
of nickel of a bright green ; but thofe of cobalt are 
red, although the calx is black. We may obferve that 
even this red colour may be heightened to blacknefs. 
Iron moderately calcined is green ; but this rarely con- 
tinues upon further dephlogiftication. The white 
calces of lilver, lead, tin, bifmuth, arfenic, antimony, 
and manganefe, are diffblved without colour ; but fo- 
lutions of lead, tin, and antimony, are fomewhat yel- 
low, uniefs fufficiently diluted. Mercury, however, 
forms a Angular exception to this rule ; for the orange-’ 
coloured calx of this metal forms a colourlefs folution. 
The metals yielding coloured folutions are gold, pla- 
tina, copper, iron, tin, nickel, and cobalt ; the reft, if 
properly depurated, give no tinge. A folution of lil- 
ver is fometimes of a blue or green colour at firft, al- 
though there be no copper prefent ; the vitriolic acid 
becomes blue with copper ; the nitrous may be made 
either blue or green at pleafure ; the marine varies ac- 
cording to the quantity of water with which it is di- 
luted. Manganefe, when too much dephlogifticated, 
renders botn the vitriolic and marine acids purple. 193 

With regard to the caufe of chemical folutions, our legman’s 
author obferves, that though attraction mult be look- accoum 

ed upon as the fundamental caufe, yet we-may alfo epical 
lay it down as a maxim, that no metal can be taken folutlou. 
up by an acid, and at the fame time preferve the whole 
quantity of phlogifton which was neceflary to it in its rg 
metallic ftate. A certain proportionof the principle of Solution 
inflammability therefore may be confidered as an ob-hy 
ftacle which muft be removed before a folution can t0° gr.eat a 

take place. Thus, of all the acids, the nitrous attra&s Elk ,rf 
phlogifton the moft powerfully, and feparates it even 1 * t95 n* 
from the vitriolic. A proof of this may be had by SuIPf'-ur de- 
bofling fulphur flowly in concentrated nitrous acid. fh}'!Sillic»- 
At length all its phlogifton may be feparated, and the Irouhaad. 
vitriolic acid wilt remain, deprived of its principle of 
inflammability. The extraordinary folvent powers of 
this acid, therefore, is conformed to the peculiarity ot 
its nature in this refpetl. For this menftruum dilfolves 
metals for folution with the greateft cafe, mott com- 
monly without any afliftance from external heat; wfliich p 

r96 

in fome inftances would be hurtful, by feparating too E^etal 
much of phlogifton, as appears in the cafe of iron, tin, prTpamdby 
and antimony ; all of which may be fo far dephlogifti- nitrous a- 
cated by the nitrous acid, as to be rendered extremely ci 1 ainiofl: 

difficult of folution : for this reafon it is very often Eaftir C' 
neceflary, as has already been obferved, to temper the wards. r* 

activity 
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Solution activity of this menftruum by water. The vitriolic 

and Preci- acj(.j requires a boiling heat before it can acf upon fil- 
^piutioii. mercury. The reafon of this is, that by means 

iqi of the heat, the watery part of the menllruum is dimi- 
Why the niihed, its power is thereby increafed, and the connec- 
vitriohc a-^ion of the metallic earths with the inflammable prin- 

a!ft oijnn0t C1*ple Marine acid, which contains phlo- 
lead, fil- gifton as one of its conftituent principles, mufl necef- 
ver, &c. farilv have little or no effect on thofe metals which re- 
without a £ajn principle of inflammability very obftinately. 

heat11^ ‘ts water7 Part being diminifhed by boiling, it 
,^8 aflumes an aerial form, and powerfully attracts a lar- 

Why nia- ger quantity of phlogifton than before ; fo that in a va- 
rine acid porous flare it will difiblve metals, particularly filver 

fome me- an^ mercury» which in its liquid form it would fcarce 
tab and not be brought to touch. When dephlogifticated as much 
on others, as poflible, it attra&s phlogifton with prodigious avi- 

dity, diflblving all metals by its attraction for their 
phlogifton, and, uniting the inflammable principle to 
itfelf, refumes the ordinary form of marine acid. When 
dephlogifticated by means of nitrous acid in aqua re- 
gis, it diflblves gold and platina. On the fame prin- 
ciples may we account for its inferiority in power to 
the other acids. 

Why fome It has already been obferved that the metals differ 
tnetab are much in their degrees of folubility, which is owing to 
niore the various degrees of force with which they retain 
otheVian their phlogifton. Thofe called perfect metals effec- 

tually refift calcination in the dry way. In this opera- 
tion, the fire on the one hand, the great caufe of the 
volatility of bodies, ftrenuoufly endeavours,to expel the 
phlogifton ; on the other hand, the bafis of the dephlo- 
gifticated part of the atmofphere (the acidifying prin- 
ciple of M. Lavoifier, and the prindplum forbile of Dr 
Lubbock) attrafts the calx ftrongly. Experience, 
however, (hows, that thefe two forces united, cannot 
decompofe gold, filver, or platina to any confiderable 
degree. All the other metals yield to thei'e forces 
when united, but not fingly. Iron and zinc retain 
their inflammable principle fo flightly, that any acid 
immediately a£l$ upon them; but if the other metals be 
properly prepared for folution by being calcined to a 

233 certain degree, the acid will immediately take them up. 
Why ni- Any further privation, however, would be injurious, 
trous aci l and precipitate what was before diflblved. Thus the 
precipitatepnjtr0U8 when added to a folution of tin cr anti- 

of°tiiitU'r mony in marine acid, by its extraordinary attra&ion 
antimony, for phlogifton carries off fuch a quantity of it, that 

„EI ” the calces of the metals are immediately precipitated. 
Different The various elaftic fluids wdiich refemble air, and 
kin ’s of which are produced in plenty during the diffblution of 
air produ- metak, may be reduced to the following, viz. thofe ex- 

thediffo^ t’icatrd by the vitriolic, nitrous, and marine acids, 
lution of flu°r vinegar, alkaline falts, and hepar fulphuris. 
metals. Pare vitriolic acid expofed to a violent heat, is in- 

l02r. deed refolved into vapours, but of fuch a nature, that 
triolV a- v‘^ien heat is gone, they condenfe again into an a- 
cid cannot cid liquor of the fame nature as before. But if any 
be reduced fubftance be added which contains phlogifton in a fe- 
into an ae- parable ftate, an elaftic fluid is produced by means of 

but bT ^re’ wh'cT is fiercely condenlible by the moft extreme 
combi: a- cold, unlefs it comes in contaA with water. This is 
tion with called the volatile fulphureous acid, or vitriolic acid 
phlogifton. ajr) which may be totally abforbed by water. In this 

cafe the bond of union betwixt it and the phlogifton 
Vql. IV. Part II. 
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is fo weak, that the latter foon flies off totally, and Solution 
common vitriolic acid is regenerated. an" P.reca* 

The nitrous acid undergoes a fimilar change in a l)lta 1Cn, t 
more obvious manner. Let a piece of filver, for in- 203 
ftance, be put into a dilute nitrous acid, and the fur-bj'trous a- 
face of the metal will inftantly be covered with 
numerable bubbles, which arifing to the top of the li- chanyid. 
quor, there burft ; and if collefted, are found to be ni- 204 
trous air. The nitrous acid faturates itfelf with phlo-why ni« 
gifton more completely than the vitriolic; therefore 
the elaftic fluid produced, or nitrous air, does not unite nite w;.]x 
with water, and fcarce retains any veftige of an acid water, 
nature. The vitriolic acid, howrevcr, differs from the 
nitrous in this refpe£I, that the phlogifton is abforbed 
by the latter even beyond the point neceftary to obli- 
terate its acid nature. In proof of this, our author 
adduces the decompofition of hepatic by means of ni- 
trous air. 20j 

The marine acid exhibits different phenomena. Phenomena 
It naturally contains phlogifton, and therefore can e*bibited 
by its means be refolved into a kind of air fomewhat j-^ne 
fimilar to that produced by the vitiiolic acid when ar- 
tificially united to the fame principle, and which has 
the fame property, viz. that of remaining permanent- 
ly elaftic as long as it is kept from the contaft of wa- 
ter. But as the acid we fpeak of naturally contains 
phlogifton, there is no necefiity of adding more to 
produce this efFeft. In the mean time, the marine as 
well as nitrous air, when in its expanded ftate, attratts 
phlogifton, and that with wonderful avidity. 206 

When the marine acid is dephlogifticated, it yields lhe 

another elaftic fluid of a reddifh brown colour, having^ 
an odour like that of warm aqua regia. This does marine a- 
not unite with water, or only in very fmall quantity ;cid. 
and by the addition of a proper proportion of phlogif- 
ton may be reduced again to common marine acid. It 
is faid that the marine add may be dephlogifticated 
by lead as well as by manganefe, the nitrous acid, and 
arfenic. ... 207 

The fluor acid abounds with phlogifton, and there-Of ;he fiuor 
fore may, without any adventitious matter, be reduced acd. 
to an elaftic fluid. This air is eafily diftinguifhed 
from all others by its corrofion of glafs whilft hot. 20S 

Vinegar alfo contains phlogifton ; and for that rea-w}Dvine' 
fon, when well dephlegmate'd, may be reduced withoutin- 
addition into a permanently elaftic fluid, called acetous to air with- 
al r. out tuiili- 

All thefe fluids feem to be nothing elfe, accordingt‘on* 
to Mr Bergman, than the acids themfelves expanded 209 
by phlogifton. “ Perhaps (fays he) the matter ofHeat and 
heat alfo enters their compofition.” The experiments 
lately made on thefe fubjeCfts, however, have put it be-jT^pic 
yond all doubt, that the expanfive principle is not(fe!afti- 
phlogifton but heat ; neverthelefs, it feems highly pro-city, 
bable, that thefe elaftic fluids do really eonliil of the 
acid united to phlogifton, and expanded by heat. This ' 
is aifo the caie with the cauftic volatile alkali, now 
called alkaline air. ^l0 

In the hepatic air, it has been fliovvn by Mr Berg-Sulphur 
man, that fulphur exifts which contains phlogifton; andexifts in 
there is little reafon to doubt that the expaHfive^ePat^c a‘r' 
power here is the fame as in other cafes. See Hepa- 
tic Air. 

The heat generated during the folution of metals is 
by Mr Bergman fuppofed to be owing to the matter 

3 E of 
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Solution of heat which had been fixed in the metals ; but it 

^ itatkm! 1X1 a}r much more reafon be fuppofed to proceed 
■ v ■ from the acid. Dr Black has demonftrated, that heat 

2tI is univerfally the principle of fluidity; and all fluids, 
Heat In fo- whether acid or not, are found to contain a great 
*ut'on

? moft quantity of it. It is not probable that folids, even the 
proceeds mo^ inflammable, contain an equal quantity ; for it is 
from the always obferved, that bodies in becoming fluid abforb 
folvent li- heat, and throw it out again on becoming folid. Acids 
quor. jn all probability contain a much greater quantity than 

what is neceflary to their fluidity; for we fee that the 
nitrous acid, when poured upon fnow, parts with as 
much heat as is neceflary to difiblve the fnow, at the 
fame time that it Hill retains its fluidity. The cafe is 
not fo with common fait, which is a folid : for though, 
in a mixture of fait and fnow, the latter abforbs as 
much heat from the fait as is neceflary for its own li- 
quefaftion ; yet the fait could not be held in folution 
by a liquid of this temperature, were it not that an 
additional quantity is perpetually abforbed from the 
adjacent bodies, particularly the atmofphere. But 
were it poflible to prevent this adventitious increafe of 
heat, there is not the leafl: reafon to believe that the 
fait would be diflblved ; for the ftrongeft brine, when 
reduced to the temperature of o of Fahrenheit, is 
decompofed, the fait falling to the bottom in pow- 
der, and the water being converted into ice. Add to 
this alfo, that the cold produced by fpirit of nitre and 
fnow is much more intenfe than that produced by com- 
mon fait and fnow ; which undoubtedly {hows, that a 

Solid bo- does not readily part with as much heat as a fluid, 
dies do not and confequently cannot be fuppofed to contain as 
part with much. The folution of metals in acids alfo demon- 

ftrates, that the folid fubflance has not parted with 
heat, but abforbed it; for as foon as the folution be- 
comes folid again, i. e. when it cryftallizes, the tem- 
perature becomes higher than before. 

The calces of metals have not that quantity of phlo- 
gifton that is neceflary for their jnetallic ftate, but yet 
are not entirely deftitute of it; therefore, in their fo- 
lution, fcarce any elaftic fluid is generated, unlefs the 
fire be continued after exficcation. Such as contain 
aerial acid, difeharge it immediately in the fame form 
as they had received it. It is remarkable, that Dr 
Prieftley mentions a calx of lead, which, with the acid 
of phofphorus, produced an inflammable air. By means 
of the nitrous acid and evaporation to drynefs, a pure 
air is produced. Sometimes a fmall portion of vitriolic 
acid air is obtained by means of a proper degree of 
fh-e from vitriolic acid, but a far greater quantity of 
pure air. 

The folutions made by the menftrua above men- 
tioned, contain a metallic calx intimately united with 

calx nf'rhe the acid, the quantity of plilogifton left being va- 
■metal with rious according to the difference of the menftrua and 
various de- of the temperature; but the performance of the opera- 
grees of tion either with or without intenfe heat, frequently oc- 

cafions a remarkable difference. That metals are lefs 
calcined by the marine than by the nitrous acid, ap- 
pears from pouring concentrated nitrous acid on tin Or 
antimony ; but the difference, if it actually does take 
place, is lefs vifible in other metals. 

Some modern chemifts have denied this calcination 
®f metals by folution. They have infilled, that the 
perfect metals ought to be excepted, as they do not 

fo much 
heat as 
fluids. 
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yield to the moll intenfe fire. On this fubjefl, how- Solution 
ever, it may be obferved, 1. That during their folu- ^dtjeci- 
tion nitrous air is always generated, and that of a very hta 1 r- 
perfect kind, which cannot happen without phlogi- 2r 
fton ; but in this cafe there is nothing prefent which Reafons 
can yield phlogifton except the metals. Therefore, for bdle- 
2. The metals, when precipitated from their menftrua™1" l^at 

by fixed alkalis, both with refpedl to their external ^cinc u, 
appearance and internal properties, appear to be cal-; hlogiftonJ 
cined. Thus the precipitate of gold refufes to unite 
with mercury, and may be diffolved by marine acid and 
other limple menftrua, and that without the produc- 
tion of any elaftic fluid. 3. Glafs may be ftained by 
thefe calces; but no metal in its perfect ftate can be 
taken up by glafs. 2l6 

The common objection is, that the calces of the Why the 
perfect metals may be reduced by heat alone without calceh of 
the addition of charcoal. Many theories have been 
invented to folve this phenomenon. Some have fup-niayVe re- 
pofed, that the matter of heat and light are the fame duced v ith- 
with the phlogifton, and that thus the calces are redu-u.ut addi- 
ced in the fame manner as by charcoal or otherrfub-t,oa' 
ftances ufually termed phlogijlic. But in this cafe we 
ought to find the calces of the imperferf metals alfo 
reduced by a long continuance of heat, as well as the 
more perferf ; which, however, has never yet been 
known to take place. Some, among whofe number 
is Dr Lewis, have imagined, that the porofity of the 
veflels, particularly thofe made of earthen ware, may 
be fuch as to .admit the pafiage of phlogiftic vapours 
through them ; and he instances the revival of globules 
of lead in the middle of pieces of glafs upwards of 
an inch in thicknefs, and that where there was not the 
lealt appearance of a crack. But from an experiment 
of Mr Kirwan’s, to be afterwards related, it is much 
more probable that the reduction is eflferfed by means 
of the phlogifton contained in one part of the calx at- 
tracted by another ; by which means the latter is re- 
duced to a perfeCl metal, while the former becomes 
fomewhat more dephlogifticated. In confequence of 
this it appears, that the calx of the perfeCt metals is 
never totally reduced : for if the operation be per- 
fbrmed in a glafs retort, the bottom of it is always 
ftained ; which indicates the exiftence of a calx, in 
however little quantity. 

The following faCt, Mr Bergman fays, has been D.'fficuky 
propofed to him as an inextricable dilemma. “ Silver concerning 
cannot amalgamate with mercury except when in ftstfle an}al‘ 
metallic ftate, yet both falited and nitrated filver are ^£n^lon 

taken up by mercury ; it is therefore not calcined byfolved by ! 
the acids, but adheres to them in its metallic form.” Bergman. 
This, however, may be eafily folved in the following 
manner. It is well known that the calx of copper, 
diflblved in the vitriolic acid, is precipitated in its me- 
tallic form on the addition of iron, and that by means 
of a double elective attraction ; for the iron, diffolving 
in the acid, would form an inflammable air by its- 
phlogifton, were not the copper prefent which takes 
it up, and thereby becomes infoluble as long as it re- 
tarns it; but mercury has a ftronger attraction for 
acids than filver : ,if therefore falited or nitrated filver 
be triturated with mercury, the filver mull be preci- 
pitated in a metallic ftate, and the mercury be calcined 
by being ditlolved. This alfo takes place, provided 
there be moifture fufficient to fuffer the elective attrac- 

tions 



Theory. C H E M 
Solution tions to operate. The fuperabundant mercury greedi- 
and Preci- jy takes up the comminuted iilver precipitate ; and the 

, P!t ^ arlores Diana are nothing more than fuch an amalgam 
cryllallized. But although the acids cannot take up 
any metal while it retains its full proportion of phlo- 
gifton, various metallic falts are able to effedt that fo- 
lution. Thus nitrated or falited mercury, boiled in 
water together with the crude metal, can take up a 
certain portion of it without dephlogiltication ; and 
the latter of thefe falts, even in the <via ficca, becomes 
a mercurius dulcis, which contains at the fame time a 

218 crude and a calcined mercury. 
Phlogifton Perfect folutions Ihould in general be tranfparent; 
the caufe pnt fomej as has been already mentioned, are diftin- 

met'd- by a peculiar colour. That phlogilton is the 
lie folu- chief caufe of colour appears from hence, that the 
tiouj. black calx of manganefe tinges vitriolic acid of a red 

colour; but on the addition of fugar the tinge is en- 
tirely deftroyed. Nitrous acid is rendered blue by 
copper ; but when the metal is added in confiderable 
quantity, it becomes of a very deep green. The ma- 
rine acid, which dephlogillicates the copper lefs, is 
yet made green 5 but by dephlegmation may be fo 
condenfed as to become brown. Mr Bergman has 
fometimes feen a folution of iilver green, without the 
prefence of the fmalleft particle of copper. This de- 
pends on the abforption of nitrous air: for let fmoking 
nitrous acid be diluted, on the addition of a certain 
quantity of water it will be of a deep green ; by a 
greater, blue; and upon a ftill greater, becomes lim- 
pid. By means of the water, the nitrous air is ex- 
tended to a greater fpace ; and this attenuation gradu- 
ally increafed varies the colours. Hence we fee why 
nitrous acid is made green by a large quantity of 
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copper. 
Metals dephlogifticated by acid folvents powerfully 

attract phlogifton ; nay, nitrated iilver and mercury, 
and falited antimony, corrode animal fubftances, in or- 
der, as our author fuppofes, to extradl it. “ This 
metallic caufticity (fays he), which is only to be mo- 
derated by phlogifton, ought to be carefully diftin- 
guifhed from, the acid caufticity, which is reprefled by 
alkalies, and the alkaline, which is mitigated by acids. 
Colours vary according to the quantity of phlogifton 
prefent; and fome experiments ftiow, that by a fuffi- 
cient quantity all colour is entirely deftroyed. 

All metals may be precipitated by alkaline falts ; 
which, by their fuperior power of attraftion, feparate 
them from their menftrua ; but their difference with 
regard to their nature and preparation alters the na- 
ture of the precipitate. With the cauftic fixed alkali 
the calces fall almoft entirely pure, but loaded with 
water. The weight is found to be increafed by the 
water, and perhaps (fays Mr Bergman) by the matter 
of heat; but yet lefs than by the aerial acid. With 
the aerated fixed alkali, by means of a double decom- 
pofition, the aerial acid unites to moll calces. The vo- 
latile alkali, which naturally contains phlogifton, fome- 
times phlogifticates the precipitate. It throws down 
a black or white precipitate of mercury ; nay, it makes 
the orange-coloured precipitate white. Gold receives 
its fulminating quantity from this precipitant, as is af- 
terwards to be explained. The alkali, which is com- 
monly called phlogijlicated, generally precipitates metals 
with an increafe of weight. 

1 
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The acids frequently cccafion precipitates, and that Solution 

for various reafons. By means of ele&ive attraction, an.di>fea" 
mercury, filver, and lead, are taken from the nitrpus *>itatl<lli'» 
acid by the addition of the marine or vitriolic. Thefe 2zr 
acids form with the metals new compounds which are Precipitate* 
difficult of folution in water; they are therefore pre-1 ccafioned 
cipitated in greater or leffer quantity according to cir-^r ,a“^s> 
cumftances The nitrous acid is capable of decom-* 
pounding falited tin and antimony by dephlogiftica- 
ting the calx of the metals too much ; for when thefe 
are too much calcined, they cannot be diflolved in any 
menftruum, as has been already obferved. 221 

Metallic folutions are fometimes difturbed by the l*ie Per' 
neutral falts formed by an union of alkalies with acids. ncUa a 

Thofe which contain the vitriolic or marine acids de- 
compofe folutions of filver, mercury, or lead, in ni-„ . 
trous acid, and precipitate the metals. * By forming acantinu:j. 
triple combination, the vegetable as well as the vola-tion. 
tile alkali, though faturated with vitriolic, nitrous, or 
marine acid, precipitate platina from aqua-regia ; but 
when the bafis is mineral alkali, the fait has no power ,324 
of this kind. Some metallic falts can decompofe^®”16 n|*" 
others, and precipitate their bafes ; which may hap- ft o

ca ^ 
pen whether the acid be different in the two falts or,.,thtrs. 
not. Solution of gold affords an example of each of 225 
thefe cafes. This is precipitated by martial vitriol ; ^u“ 
the reafon of which will appear from confidering the js ^re_ 
nature of the precipitate : fo* this, when well wafhede pkated 
and dried, not only ffiows many finning gold-coloured'yy jtreen 
particles, but alfo unites with mercury by trituration,v*trio!; 

diffolves in aqua-regia, but not in marine acid alone, to- 
gether with other circumftances which evince a complete 
refufeitation of the gold. Martial vitriol, in its ordina- 
ry ftate, contains phlogifton, but very loofely adhering; 
fo that the calx of gold may eafily -take it from the 
folution to fupply the lofs it had fuftained during the 
folution. That this is the true foundation of the pro- 226 
cefs, appears alfo from the following circumftances, ^ut :!ot 

that the weight of the gold is exactly recovered, andrh,is 

that dephlogifticated vitriol will not precipitate this phiOK,bi- 
metal. The reafon that the furrounding aqua-regiacaced. 
leaves this precipitate untouched is, that the men- 
ftruum is diluted and weakened by a large quantity of 
water ; for upon boiling it gently, fo as to expel part 
of the water, the menftruum recovers its folvent power, 
and takes up the precipitate again. 

It is fomewhat more difficult to explain the reafon why folu- 
why the folution of gold in aqua-regia fhould be preci- lution of 
pitated by a folution of tin in the fame menftruum.£0,.t! 15 Fe_ 

Here Mr Bergman firft fuppofed that the tin had at-^'j’^^ 
tradled a fuperabundance of acid, and taken it from tin. 
the gold ; which being therefore dellitute of its pro- 
per quantity, mull fall to the bottom : but on employ- 
ing a lolution containing a fuperabundant aqua regia, 
the fame precipitation took place. The caufe is therefore 
not in the menftruum. On examining the precipitate 
itfelf, we find nothing like the metallic fplendor of 228 
gold, but that it entirely refembles a calx. It is eafily Tgs pie- 
found by its weight, indeed, that it cannot confift en-clP1|:.a|e 

tircly of gold ; and in fadl chemical examination 
fhows that it confifts partly of tin. It cannot be dif-tin. 
folved by the marine acid alone, but is eafily taken up 
by the addition of a little nitrous acid. It fcarcely 
unites with mercury by trituration. Thefe properties 
feem to indicate, that the gold has fo far received phlo- 

3 L 2 gifton 
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Solution glfton as to refill the marine acid until it receive the 

jiitation"1 a®ftance ^ie nitrous ; but its earthly appearance, 
t and difficulty of uniting with mercuiy, evince that it is 

not in its complete metallic form. The following 
therefore, according to our author, feems to be the 
mod eafy and rational explanation. The folution of 
tin neceffary for this operation mull retain as much 
phlogifton as it poffibly can, in a confidence with folu- 
biiity. This is dropped into a folution of gold very 
much diluted; by which means the phlogifton remain- 
ing in the tin is more loofened, and of confequence 
more eafily attrafted by the gold calx, which is there- 
by brought to a date approximating to completion, fo 
that it can no longer be retained by the menftruum ; 
and the fame happens to the tin, by means of the de- 
phlogiftication ; they muft both therefore fall to the 
bottom mixed intimately with one another. It is 
probable, fays he, that in this cafe it is the tin which 

339 prevents the matter from uniting with mercury. 
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cipitation is occafioned by a double elective attraftion ; 
for the metal to be precipitated oxifts in the folution in 
a calcined ftate ; but being reduced by the phlogifton 
of the precipitant falls to the bottom, while at the fame 
time the precipitant becomes foluble by calcination : 
but if the precipitant has been calcined fo that a part 
of it being infoluble is mixed with the precipitate, the 
metallic fplendor is wanting, and it puts on an earthy 
appearance. A pure precipitate is of the fame weight 
with the metal before folution. The mixed precipi- 
tates arc lefs frequently met with, yet gold precipitated 
by tin exhibits one of that kind. 

Though the order in which the metals precipitate 
one another is conftant and never inverted, yet there 

which the are many anomalous circumftances which occur in the 
metals pre- matter. Thus zinc conftantly prevails over iron ; 
cipitate one iron over lead ; lead over tin ; tin over copper ; cop- 
another. per over fiiver; filver over mercury, 63V. yet it fome- 

times happens, that a metal which, according to the 
general rule, precipitates another in its metallic ftate 
from one menftruum, precipitates it from another in 
form of a calx, and not at all fr om a third. Thus zinc 
precipitates iron from marine acid in its metallic ftate, 
but from the nitrous only in form of a calx. Tin is 
precipitated by lead from the marine aied in its metal- 
lic ftate, but is not thrown down from the nitrous 
acid ; and from the acetous is precipitated even by iron 
and zinc in form of a calx ; folution of lead in vinegar 

231 is not precipitated by iron. 

kalT^ib "^n fierSman,s exPeriments on this fubjeft he 
preferred employed the mineral alkali, as the degree of its fatu- 
as a preci- ration with fixed air was more conftant. When he 
pirant by had occafion for a cauilic alkali, he prepared it by a 
Mr Berg- fmall quantity of burned lime kept in a ciofe bottle ; 

and the goodnefs of it was proved by its occafioning 
no precipitation in lime water. Phlogifticated alkali, 
or that by which Pruffian blue is prepared, was alfo 
made life of. With thefe he made the following ob- 
fervations. Gold diffolved in aqua regia is precipitated 
by cauftic alkali almoft black ; by the aerated, yellow, 

^ as wed as by the phlo -ifticated, unlefs fome iron be 
precipitatesPrefent’ which frequently happens; but the whole of 
of gold. the gold is fcarce. ever precipitated, fo that the weight 

cannot be afeertained. 
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I S T R Y. Theory. 
Neither the cauftic nor aerated mineral alkali pre- Solution 

ripitate one half of platina diffolved in aqua regia ; the aild p.reci- 
precipitate is of an orange colour, which on drying be- lntatlou^ 
comes brown. An over proportion of alkali redif- 234 
folves the precipitate, and the liquor becomes more Mineral 
dark ; nay, the precipitation is fo imperfeft, that the a kabes 
matter items to be diffolved even by neutral falts. J 
The phlogifticated alkali does not precipitate the perfe&ly. 
depurated folution, nor even make it turbid, but 
heightens the colour in the fame manner as an excefs 
of alkali. 23J 

Solution of fiiver in nitrous acid lets fall a white 
precipitate by the aerated alkali ; brown by the cau- 
llic, and of an obfeure yellow. By the nitrous and 
marine acids it lets fall a wdiite precipitate, which 
with the former confifts of more diftinft particles, 
which grow black more flowly with the light of the 
lun. . 'S- 6 

Salited mercury lets fall a red precipitate, or ra-ofm‘er„ 
ther one of a ferruginous colour, by aerated alkali; cm y. 
but of a more yellowifh or orange colour by the cau- 
ftic. Nitrated mercury prepared without heat, yields 
a ferruginous precipitate with mineral alkali; a black 
with cauftic: and when prepared with heat, it yields 
to cauftic alkali an orange or reddrfh ytllo* precipi- 
tate. By phlogifticated alkali it is precipitated from 
all acids of a white colour ; but turns of a browniffi 
yellow when dry. Salited mercury is very fparingly 
precipitated by this alkali. The precipitate by phlo- 
gilticated alkali is again diftblved, if too much of the 
precipitant be made ufe of.— Corrofive fublimate muft 
be very cautioufiy precipitated by cauftic, as well as 
aerated fixed alkali'; for the part feparated may again 
be diffolved by a large quantity of water. When too 
much alkali is ufed, a new compound arifes of a pecu- 
liar nature. 

Solution of lead in fpirit of nitre is precipitated down Precipitates 
white by aerated, cauftic, or phlogifticated alkali, of lead; 
By ufing too much alkali, the precipitate by the phlo- 
gifticated kind is diflblved with a brownifh yellow co- 
lour. Vitriol of lead and folution of lead in marine acid 
are precipitated white. ^ 

Blue folution of copper in fpirit of nitre is precipi-of cupper; 
tated of a bright green by aerated fixed alkali; by the 
cauftic of a greyifti brown, which grows reddifti by age. 
By phlogifticated alkali copper is precipitated of a 
greeniffi colour, which grows afterwards of a brownifti 
red, and upon exficcation almoft black. The aerial acid 
takes up a fmall quantity of copper during the preci- 
pitation, w hich is again depofited by the heat of boil- 
ing. 

Aerated fixed alkali precipitates iron of a green co- of iron* 
lour from vitriolic and marine acid; but the precipi- 
tate becomes of a brownifh yellow, efpecially on ex- 
ficcation ; with the cauftic alkali it approaches more 
to black. In the precipitation fome part is held in 
folution by the aerial acid, wdren the mild akali 
is ufed. With phlogifticated alkali a Pruffian blue is 
formed. 340 

Tin is precipitated of a white colour by every alka- ^n* 
line fait, even by the phlogifticated kind; but at 
length fome blue particles appear in the mixture: fo 
that the wdiole, wdren colledted and dried, appears of a 
light blue colour. That theie blue particles are occa- 
fioned by iron appears by calcination j for they become 

ferru- 
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Solution ferruginous, and obey the imgnet. Our author has al- 

and Preci- wayb found a proportion of iron in tin. 
pitation. Bifmuth is thrown down of a fine white by water 

14l and alkalies, particularly the former ; phlogifticated a!- 
Precipitateskali throws down a yellow powder, which being mix- 
ofbifmuth;e(] w;tp1 k}ue particles occafioned by iron, at length ap- 

pears green. This yellow fediment eafily diffolves in 
nitrous acid. 

Nickel is precipitated of a whitifh green by fixed 
alkalies; by the phlogifticated alkali of a yellow; 
and by exficcation it is condenfed into a dark brown 
mafs. 

Arfenic diflblved in acids, which prevent too great 
dephlogiftication, may, to a certain degree, be precipi- 
tated white by the fixed alkali, even when phlogitti- 
cated, but the fediment is found foluble in water; 
yet nitrous acid, either alone, or joined with the ma- 
rine, generally dephlogilticates the arfenical acid, which 
thereby becomes unfit for feparation. Arfenic dif- 
folved in marine acid, with the affiftance of a little 
nitrous acid, depofited a white fediment on the addi- 
tion of a large quantity of phlogiiticated alkali. The 
fediment was mixed with Prnlfian blue. This was 
difiblved in water, and freed by frequent filtration from 
the blue particles ; and at length, on evaporating to 
drynefs, yielded a fetnipellucid mafs. 

Cobalt difiblved in acids is thrown down by fixed 
alkali, whether aerated or cauilic, of a reddilh blue, 
which grows darker on exficcation, efpecially when the 
former alkali has been ufed. Phlogifticated alkali 
throws down a powder of almoft the fame colour, 
which, upon exficcation, becomes of a reddilh brown. 

Zinc is precipitated white by aerated and caultic 
fixed alkalies, as alfo by the phlogifticated alkali; but 
this laft becomes of a citron colour on exficcation: a 
fmall portion of aerial acid may eafily efcape during 
the precipitation. 

Antimony is precipitated white by alkalies. When 
the phlogifticated alkali is ufed, fame blue particles 
are almoft always precipitated at the fame time, though 
the regulus had been prepared without any iron. This 
operation fiiould be cautioufiy conducted, left fome 
part be taken up by the alkaline fait. 

Manganefe procured by reduftion from common 
magnefia nigra, generally renders menftrua brown, 
and with aerated alkali yields; a yellowifti brown fedi- 
ment; with the cauftic, one ftill darker; with the phlo- 
gifticated, firft a blue, then a white, powder is fepara- 
ted, the mixture of which renders the mafs a black 
green. To obtain a pure and white calx of manga- 
nefe, we muft diflblve in pure vinegar the precipitate 
thrown down by cauftic alkali ; for there ftill remains 
a quantity of iron which is taken up by the aerial a- 
cid. This acetous folution contains little or nothing 
of iron. That metal may alfo at firft be feparated by 
a fmall quantity of volatile alkali. 

The common folution of the regulus is not per- 
fectly precipitated by the aerated alkali;. and upon e- 
vaporating the remaining liquor fpontaneoufly to dry- 
nefs, grains of a metallic fplendour, and not unlike 
copper, are depofited on the glafs. The nitrous acid 
attrads thefe readily, though they are only partially 
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difiblved by it; but on the addition of zinc, nothing Solution 
falls befides the manganefe, though at firft it is a lit- an^ ^.reC1' 
tie reddifii. With phlogifticated alkali, we obtain a P1^1011, f 
yellow precipitate like pure manganefe, provided the 
folution has depofited the iron when too much de- 
phlogifticated by age. But the new folution yields a 
precipitate almoft like that which is obtained from com- 
rnon regulus. The yellow fediment may be diflblved 
in water. 248 

The following is Mr Bergman’s table of the quan-O*1 the 
titles of precipitate of different metals, thrown down 
from various menftrua by the different alkalies. “ On varjations 
comparing the weights (fays he), a queftion occurs in the 
concerning the caufe of fuch enormous differences ; weight of 
and it is plain, that this caufe muft be fought for in P^chn* 
the precipitates themfelves.—The fixed alkali fatura- 
ted with aeral acid, when added to the folution, is 
taken up by the more powerful menftruum ; and the 
weaker is of courfe expelled, and is abforbed by the 
calx as it falls, in greater or leffer quantity" according 
to circumftances. That this is actually the cafe is 
eafily demonftrated :—Let a bottle containing a quan- 
tity of nitrous acid be accurately weighed. Let there 
be put into it, for inftance, 132 parts of lead precipi- 
tated by aerated alkali; and not only an effervefcence 
will be obferved, which continues until the very laft 
particle is diffolved, but when the folution is finiftied, 
a deficiency of weight is difeovered, which amounts 
nearly to 21, and which is undoubtedly owing to the 
extrication of aerial acid. But 132—21 = 111; a 
weight which ftill conliderably exceeds that of the 
metal. Upon diftillation nearly eight of water are 
difeovered. There yet remain therefore three, which 
by violent heat are increafed by feven; for 132 of the 
calx well calcined, yield no. The whole increment 
of weight then does not depend on the water and aerial 
acid. The fame thing is evinced by confidering the 
precipitate of lead by the cauftic alkali; in which cafe 
there can be no aerial acid, nor does any effervefcence 
accompany the folution. If we fuppoie the quantity 
of water equal in both cafes, yet even on this fuppo- 
fition the whole excels of weight is not accounted 
for; for 116 — 8=108. It is therefore probable, 
that the matter of heat is attached to the calx ( a ). —In 
proof of this opinion, and that cauftic alkalies contain 
the matter of heat, our author adduces feveral argu- 2 
ments, of which the following is the ftrongeft.—“ Let Argument 
the heat occafioned by the mixture of any acid and in favour 
cauftic alkali be determined by a thermometer; let0^1.^ ^ 
then an equal portion of the fame menftruum be fatu- predpitates 
rated with a metal; afterwards, on the addition of an being aug- 
equal quantity of cauftic alkali, it will be found, ei-mentedby 
ther that no heat is generated, or a degree very much 
lei's than before.—Some of the matter of heat there-0 

fore is taken up and fixed, which alfo generally makes 
the colours of the precipitates more obfeure ; and in 
diftillation with fal-ammoniac, communicates to the vo- 
latile alkali the quantity that had been taken away.” 

In this inftance alfo, however, our author feems to 
have been deceived. It has already been obferved, 
that in all folutions generating heat, it moil probably dent, 
comes from the fluid. Acids contain a quantity fuf- 

ficient 

(a) This increafe of weight is with more probability to be aferibed to a remainder of the acitL 
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C H E M I 
Ecient not only for their own fluidity, but for ren- 
dering folid bodies fluid alfo. After they1 have dif- 
folved the metal, however, this fuperfluous quantity 
is employed; and when the cauflic alkali is added, if 
m a folid form, it ts again employed in giving fluidity 
to the alkali; or if the alkali be already diflolved, the 
increafed quantity of fluid makes the heat extrica.ted 
lefs perceptible. 

“ W hat has been faid of lead (continues our author), 
is alfo true of the other metals, a few excepted, 
which feem to take up little or no aerial acid ; fuch 
are tin, antimony, gold and platina.— But fome pre- 
cipitates retain alfo a quantity of the menflruum. 
I hus, corrofive mercury, precipitated by aerated al- 
kali, retains a portion of marine acid, which cannot 
be w^alhed off by w^ater; but, by cauflic alkali, the 
precipitate may be obtained, either free of the acid 
altogether, or in a great meafure. In this cafe, as in 
many others, the aerial acid feems to generate a triple 
fait, fcarce at all foluble. The prefence of the marine 
acid is eafily difeovered by folution of filver in ni- 
trous acid, if the menflruum lias been pure. Hence 
we obferve another difference in mercury precipitated 
from marine acid, according as wre employ the aerated 
or cauftic alkali; the latter, wHl wrafhed, and put in- 
to volatile alkali, is fcarcely changed in colour; but 
the former inflautly gr owrs white, generating a fpe- 
cies of fal-alembroth, but containing fo little marine 
acid as not to be eafily foluble in water. The calces 
w inch retain any of their former menflruum, generally 
give over on diilillation a fmall portion of fublimate. 
The mercurial calx juft mentioned, expofed to a fuf- 
ficient degree of heat, is partly reduced to crude mer- 
cury, partly to mercurius dulcis, by means of its re- 
maining marine acid. This mercurius dulcis did not 
exifl in the precipitate ; for in that cafe it would be 
eafily difeovered by acids in wdiich it is not foluble, 
and would grow black with cauftic alkali, neither of 
which take place, fo that it muft be generated during 
the diftillation.” ' 6 

Mr Bergman concludes his differtation, with an e- 
nueration of the advantages refulting from the care- 
ful examination of metallic precipitates.—Thefe are, 
1. That thus the theory of the operation will be more 
perfeiftly underftood. 2. We may difeover the more 
ufeful and remarkable properties. 3. A foundation is 
thereby laid for effaying in the moifl way, from the 
bare knowledge of the weights. “ It may be objec- 
ted (fays he), that the dodtrine of the weights is very 
fallacious ; that they vary in different precipitates ; 
that by imperfedl precipitation fomething remains 
in the liquor ; and that fometimes extraneous matters 
remain in them. All this is true ; but if the mode of 
operation be the fame, the refults of the experiments 
will be equally conftant. Thus, let us fuppofe that 
a certain quantity of metal a, precipitated in a certain 
manner, makes a weight if that fame manner be 
exadlly employed, we may fairly conclude, that a quan- 
tity of precipitate »£, occurring in any cafe, is corre- 
fpondent to a quantity of perfedl metal na; though, 
in the fundamental experiment, the precipitation iseither 
incomplete, or feme extraneous matter may be prefent. 
4. The nature of metals is thus illuftrated. Platina, 
nickel, cobalt, and manganefe, are fuppofed by fome to 
derive their origin from a mixture of other metals. But 
If iron neeeffarily enters into the compofttion of platina, 

S T R Y. Theory, 
when the latter is diffolved in aqua regia, it ought to Solution 
yield a Pruflian blue on the addition of phlogifticated ail4 
alkali; which indeed is the cafe when common platina cfi>ltat“ n’ 
is employed, but not with that which is well depurated. ^ J 

In hke manner, if iron, adhering very obftinately to Platini ;s 
nickel, formed a great part of the latter, the precipi- not compo- 
tates obtained from it by alkalies could not differed3 % 
from martial precipitates fo much as they do in colour,' ^ iron ’ 
weight, and other propel ties. The fame holds true Nor* regu* 
of cobalt and manganefe. The regulus obtained from W ofiiic- 
the latter contains about 0.08 of iron, which affedls keI i 
the mixture in the following manner. An hundred 
pounds diffolved in an acid menftruum, yields, by mlnlande. 
treatment wfith phlogifticated alkali, a powder confifting 237 
partly of blue, partly of brownifh yellow particles, Qyainity 
equal in weight to 150 pounds ; but eight pounds °ftlVe ob ^ 
iron yield 48 of Pruffian blue, nearly y of the whole mafs u-nLa " 
of precipitate: whence it follows, that 100 parts of pure from man- 
manganefe yield to phlogifticated alkali fcarcely 111 ; 
i. e. nearly fix times lefs than an equal weight of iron. ^ ed'ai" 

“ -Laftly, by tlxis method of examining precipitates, kali 
it may perhaps be poffible to determine the unequal 258 
quantities of phlogifton in different metals; for a given Metals con“ 
weight of precipitating metal does not yield an equalclif:e" 
quantity of precipitate: thus, for iiftluace, copper isuties^ot * 
able to precipitate from nitrous acid four times itsphioguton. 
weight of filver.” 

Yielded ™c of 

dry precip. 
Gold, 1 raerated mineral alkali 

cauftic 
phlogiftieated 

i martial vitriol 
Platina, aerated mineral alkali 

cauftic 
. phlogifticated 

Silver, aerated mineral alkali 
cauftic 
phlogifticated 
falited 
vitriolated 

Mercury, aerated mineral alkali 
cauftic 
phlogifticated 

_ vitriolated 
Lead, 'p aerated mineral alkali 

cauftic 
phlogifticated 

^ vitriolated 
Copper, £ aerated mineral alkali 

cauftic 
phlogifticated 

Iron, aerated mineral alkali 
cauftic 
phlogifticated 

Tin, j aerated mineral alkali 
cauftic 
phlogifticated 

Bifmuth, aerated mineral alkali 
cauftic 
phlogifticated 
pure water 

Nickel, aerated mineral alkali 
cauftic 

 phlogifticated 
Arfenic, J Laerated mineral alkali 

Ed 

106 ro- tates. 
110 

100 
34 
36 

129 
112 
145 
133 
134 
110 
104 

1x9 
132 
116 

H3 
194 
158 
530 
225 
170 
590 
I3I 

130 
250 
130 
12S 
180 
^3 
135 
128 
250 

Arfenic, 
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Yielded 

dry p: ecip. 
Arfenic, T rcau[lic 

phlogifticated 
Cobalt, aerated mineral alkali 

cauftic 
phlogiflicated 
aerated mineral alkali 
cauftic 
phiogifticated 

Antimony y aerated mineral alkali 
cauftic 
phlogifticated 

Manor. aerated mineral alkali 
cauftic 

 j pphlogifticated 

Mr Kirwan has made a great number of experi- 
ments on the attra£live powers of the mineral acids to 

180 
160 
140 
142 
193 
161 
495 
140 
138 
138 
180 
168 
150 

261 
Difference 
betwixt 
chemical 
attradlion 
and that 
of cohe- 
fion. 

Geoffroy’s 

260 
Kit wan’s 
definition 
of chemi- various fubftances, and greatly illuftrated the opera- 
cal attrac- tjons both C)f folution and precipitation. Chemical at- 

tradtion, he obferves, “ is that power by which the 
invifible particles of different bodies intermix and u- 
nite with each other fo intimately^ as to be infeparable 
by mere mechanical means.” Thus it differs from the 
attraction of cohefion, as well as from that of mag- 
netifm and eleftricity, as not afting with the indif- 
ference obferved to take place in thefe powers, but 
caufing a body already united to another to quit that 
and unite with a third; whence it is called eleffive at- 
traction. Hence attraction of cohefion often takes 
place betwixt bodies that have no chemical attraction 

•for each other; as for inftance, bifmuth and regulus of 
cobalt, which cannot be made to unite together by 
fufion, though they cohere with each other fo ftrong- 
ly, that they cannot be feparated but by the blow of 
a hammer. 

To determine the degrees of attraction betwixt dif- 
rule for de- ferent fubftances, M. Geoffroy laid it down as a gene- 

thtTcle'ree ru^e’ t^at w^en tw0 fubftances are united, and 
onhemi-"' either quits the other to unite with a third, that which 
cal attrac- thus unites to the third muft be faid to have a greater 
tion. affinity to it than to the fubftance it has quitted. In 
r, many cafes, however, the feemingly fingle decompo- 
decompo- ffti°n is in truth a double one. Thus, when the vi- 
(itions! tho’ triolic acid expels the air from a fixed alkali, it does 
feemingly not neceffarily follow, that the acid is more attraCled 

by the alkali than the fixed air ; for here though the 
latter reiigns its place to the acid, yet the acid gives 
out its fire to the air; whence a decompofition might 
take place, even though the attraClive powers of both 
the vitriolic and aerial acid to the alkali were equal. 

To attain to any certainty in this matter, therefore, 
it is neceffary to determine the quantity and force of 
each of the attractive powers, and denote it by num- 

dctennined pers> The neceffity of this has been obferved by Mr 

hersUri* Morveau and Mr Wenzel, who have both propofed 
265 methods for anfwering the purpofe ; but Mr Kirwan 

True me- has fhowed that both are defective : and he tells us, 
ihed of in- tpat difeovery of the quantity of real acid in each 

the tfuamif mineral acid liquors, with the proportion of real 
ty of at- acid taken up by a given quantity of each balls at the 
tradhon point of faturation, led him unexpectedly to what 
each of the feems the trite method of inveftigating the quantity of 

for its'hf utttaCtion which each acid bears to the feveral bafes to 
ferer.t ba- which it is capable of uniting : “ for it was impoflible 
icj. 

fingk are 
often deu- 
ble. 
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(fays he) not to perceive, 1. That the quantity of real 
acid neceffary to iaturate a given weight of each bails 
is inverfely as the affinity of each bafis to fuch acid. 
2. That the quantity of each bafis requifite to faturate 
a given quantity of each acid is direCtly as the affinity 
of fuch acid to each bafis. Thus 100 grains of each of 
the acids require for their faturation a greater quantity 
of fixed alkali than of calcareous earths, more of this 
earth than of volatile alkali, more of this alkali than of 
magnefia, and more of magnefia than of earth of 
alum. 

“ If an ticid be united to lefs of any bafis than is 
requifite for its faturation, its affinity to the deficient 
part of its bafis is as the ratio which that deficient part 
bears to the whole of what the acid can faturate. Thus, 
if too grains of vitriolic acid, which can faturate no 
of calcareous earth, be united only to 55, its affinity 
to the deficient 55 parts Ihould be eftimated one half 
of its whole affinity ; but its affinity to the retained 
part is as its whole affinity.” 255 

To explain the decompofitions in which thefe acids Method of 
are concerned, we muft confider, firft, the powers explaining-^ 
which refill any decompofition, and tend to keep the p0flt;0ns af* 
bodies in their prefent ftate; and, fecondly, the powers fc6ted by 
which tend to effe£l a decompofition and new union ; acids alone, 
the former our author calls quiefeent affinities, the latter 267 
divelknt. A decompofition will therefore always take Quiefeent 
place when the fum of the divellent affinities is greater 7^ 
than the quiefeent ; and, on the contrary, no decern- a :I 

pofition will happen when the fum of the quiefeent 
affinities is greater than that of the divellent. All we 
have to do therefore is to compare the fums of each 
of thefe powers. The method our author takes to 
compare the affinities together is by the following 
table ; in which the quantity of alkali, earth, &c. fa- 
turated by too grains of each of the mineral acids, is 
Hated. 

Veg. fixed Mineral Calcar, 
alkali. alkali, earth. 

Vitriolic acid 215 165 no 
Nitrous acid 215 165 96 
Marine acid 215 158 89 

Thefe numbers he confiders as adequate expreffions 
of the quantity of each of the affinities. Thus the af- 
finity of the vitriolic acid to fixed vegetable alkali is 
to the affinity with which it adheres to calcareous 
earth as 215 to 110 ; and to that which the nitrous 
acid bears to calcareous earth as 2 15 to 96, &c. Hence Evpreffivt 
we fum up the powers of affinity betwixt any number ()f the 
of different fubftances, and account for their decom- 
pofitions, as in the following example of the double jlave 
decompofition, which takes place when a folution of for each 
vitriolated tartar and folution of lime or chalk in ni- <4 thele 
trous acid are mixed together. bales. 

268 
Vol. Mag- Earth of Quantity 
alk. nelia alum. f ac*d ra- 
90 80 7 C ken UP b7 
o „ „ „ >7, various ba- °7 75 <>5 lbs. 
79 71 55 

Quiefcent AJffnities. 
Vitriolic acid to vege- 

table fixed alkali, 215 
Nitrous acid to calca- 

reous earth, 96 

Sum of quiefeent 
affinities 3T1 

Dlvelltnt Affinities. DeJmpo- 
Vitriolic acid to calca- firion of 

reous earth, i jo vitriolated 
Nitrous acid to vege- 5afta-r £- lolution or table alkali, 

Sum of divellent ^ 
affinities 3 

2*5 calcareous 
  earth ex- 

plained. 
325 

Hence we fee that a double decompofition mull enfue. 
The fame will be produced, if inltead of vitriolated 
tartar we make life of Glauber’s-fait; for the fum of 

the ■ 
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the quiefcent affinities Is 261, of the divel’ent 275 ; 
with vitriolic ammoniac the fum of the quiefcent is 
186, of the divellent I95» &-c" In mixing vitriolated 
tartar with folution of magnefia in nitrous or marine 
acids, a double decompofltion takes place though in- 
vifibly, as the vitriolic Epfom fait is very foluble in wa- 
ter, and therefore cannot be precipitated like felenite. 
In the former cafe the fum of the quiefcent powers is 
290, of the divellent 295 ; in the fecond 286 and 
295. 

Other decompofitions take place in the fame manner; 
and from all the fads which our author had occaiion 
to obferve, he concludes, that the quantity of each af- 
finity, as determined in the above table, coincides ex- 
actly with experience ; and that thefe decompofitions 
are perfedfly confident with the fuperior affinity which 
has been hitherto obferved in the vitriolic and nitrous 
acids with fixed alkalies over the calcareous earths; 
nor do they infringe in the lead the known laws of 
affinity, as has been infinuated by feme chemids. 
One fadt only, mentioned in Dr Crell’s Journal, feems 
to be repugnant to what is here advanced ; and that is, 
that if folutions of one part of alum and two of com- 
mon fait be mixed together, evaporated, and fet to 
crydallize, a Glauber’s fait will be formed ; though, 
in this cafe, the fum of the quiefcent affinities is 233, 
and that of the divellent only 223. Mr Kirwan re- 
peated this experiment without fuccefs; and Dr Crell 
himfelf owns that it will not fucceed but in the mod 
intenfe cold. If it does fucceed at all, he fays the de- 
compcfition mud arife from a large excefs of acid in 
the alum, which afted upon and decompofed the com- 
mon fait: and this explanation is confirmed by the 
fmall proportion of Glauber’s fait faid to be obtained 
by this procefs ; for from 30 lb. of common fait and 
16 of alum, only 15 lb. of Glauber’s fait were produ- 
ced ; whereas, if the whole of the alum had been de- 
compofed, there ffiould have been formed, according 
to Mr Kirwan’s computation of the quantity of acid 
in the different falts, 29 J lb, or, according to Mr Berg- 
man’s, 22 lb. of Glauber’s fait. 

In fome caies, the neutral falts have a power of 
uniting, without any decompofition, or with only a 
very fmall one, to a third fubdance ; thus forming 
triple falts, and fometimes quadruple; which often 
caufes anomalies that have not yet been fufficiently in- 
vedigated. Volatile alkalies in particular are poffeffed 
of the power of uniting with neutral falts in this man- 
ner. Hence they feem to precipitate magnefia from 
Epfom fait, even when perfe&ly caudic; but this is 
owing to their combination with that fait, and form- 
ing a triple one, which is infoluble in water. 

It feems extraordinary that, according to Mr Kir- 
wan’s table, the three mineral acids fhould have the 
fame affinity to vegetable fixed alkalies, when it is well 
known that the vitriolic will expel either of the other 
two from an alkaline bafis. In explication of this, 
Mr Kirwan obferves, that nitre is decompofed by the 
marine acid; and that Glauber’s fait and vitriolic am- 
moniac are decompofed by that of nitre ; and that 
thefe falts, as well as cubic nitre and nitrous ammo- 
niac, are decompofed by the marine acid. 

Mr Kirwan is of opinion, that thefe decompofitions 
are the effeft of a double affinity, or at lead of com- 
pound forces. He fufpefted that they arofe from the 
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different capacities of the acids for elementary fire ; Solution 
and to determine this matter, he made the following an^ 
experiments, in which the decompofitions were not fuai 1()n^ 
difeovered by crydallization, but by teds. 277 

x. Having procured a quantity of each of the three Experi- 
mineral acids containing the fame proportion of realme“ts t0 

acid, and reduced them to the temperature of ■ .8° diiTliyThe 
Fahrenheit, xoo grains of vitriolic acid, containing variousde- 
26.6 of real acid, was projected upon 480 grains of oil Hrees of 
of tartar at the fame temperature, by which the ther-n.eat,e** 
mometer was railed to 138°. mixture*. 

2. An hundred grains of fpirit of nitre, containing 
alfo 26.6, projected on 480 grains of oil of tartar, pro- 
duced only 1200 of heat. 

3. An hundred grains of fpirit of fait, the fpecific 
gravity of which was 1220, and which contained the 
ufual proportion of real acid, raifed the thermometer 
from 69 to 129. 4,g 

“ Hence (fays he) it follows, that the vitriolic acid Vitriolic 
contains more fpecific fire, or at lead gives out more acid con- 
by uniting with fixed alkalies, than either the nitrous 
or marine; and therefore when the vitriolic acid comes ^ rji:

a^us 
in contact with either nitre or fait of Sylvius, its fire and ma- 
paffes into thefe acids, which are thereby rarefied to a nne- 
great degree, and are thus expelled from their alka- 279 
line bafis, which is then feized on by' the vitriolic.”— Difficulty 
On this, however, it is obvious to remark, that, ac-in the tlle0* 
cording to Mr Kirwan’s explanation, the marine acid,ry’ 
as giving out more fpecific heat, ought to expel the 
nitrous from an alkaline bails; which, however, is not 
the cafe. Something elfe, therefore, befides the mere 
quantity of fpecific heat, mud here be taken into conii- 
deration. Mr Kirwan, however, goes on to prove the 2gD 
truth of his theory by the following experiments. Qn the ex- 

4. To 400 grains of vitriolic acid, whofe fpecific pullion of 
gravity was 1.362, fixty grains of nitre were added; on thf n>trous 
which the thermometer fell from 68° to 6o°. During 
the time of this defeent, the nitrous acid was not ex- luted, 
pelled; for fome filings of copper, put into the mix- 
ture, were not adted upon in the lead ; but in five 
minutes afterwards they vifibly effervefeed, which 
ihowed that the nitrous acid began to be expelled; for 
the vitriolic acid does not act upon copper but by a 
boiling heat. ^ 

5. Sixty grains of nitre were put to 400 of oil of Byrhefame 
vitriol, whofe fpecific gravity was 1.870; the ther-ac'^ con‘ 
mometer indantly rofe from 68° to 105°, and the nj. Ccntrate,J* 
trous acid was expelled in a vifible fume.-—“ Thefe 
experiments (fays Mr Kirwan) prove, 1. That neu- 
tral falts are not decompofed by mere folution in an 
acid different from their own. 2. That the nitrous 
acid, being converted into vapour, had imbibed a 
large quantity of fire. But as the vitriolic acid, in 3 
both tixefe experiments, was ufed in much larger quan-fmall quan- 
tity' than was neceffary to faturate the alkali of the tity of di- 
nitre, fixty grains of the latter were put into 64 of v|tr*0‘ 
the above mentioned dilute fpirit of vitriol, which con- ^ 
tamed the fame quantity of real vitriolic acid that the On the ex- 
60 grains of nitre did of the nitrous; with the addi- pulfion of 
lion of 40 grains of water and a few copper-filings. n.iar*,:e a' 
In lefs than two hours the copper v/as adted upon, ^.nc^ntra- 
and conlequently the nitrous acid was expelled. ted vitria- 

6. To 400 grains of oil of vitriol, of the fpe-hc. 
cific gravity of 1.870, 100 grains of common fait 
were added. An effervefcence immediately enfued, 

5 aad 
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Solution, and the marine acid rofe in white vapours. A ther- 

and Preci- mometer held in the liquor rofe only 4 degrees, but 
^pitation- jn frotj1 afCended to io°, and fell again upon 

being replaced in the liquor. Hence Mr Kirwan con- 
Botfa the eludes, that the vitriolic acid gives out its fire to the 
nitrous and marine ; and that this latter received more than it 
marine a- coui(j abforb even in the ftate of vapour, and therefore 

ceive^ire communicated heat to the contiguous liquor. It ap- 
frora the pears <0 him alfo, that the nitrous and marine acids 
vitriolic . receive fire from the vitriolic, and are thrown into a 
during their vap0rous or rarefied to fuch a degree as 
expu ion. expelled from their alkaline bafis, though their 

affinity with that bafis may be equally ftrong with the 
vitriolic. 

7. To afeertain the manner in which vitriolated 
tartar and Glauber’s fait are decompofed by fpirit of 
nitre, 60 grains of powdered tartar of vitriol were 
put into 400 of nitrous acid, whofe fpecific gravity 
was 1.355, an<^ which contained about 105 grains of 
real acid. The thermometer was not affedted by the 
mixture ; but in 24 hours the vitriolic acid was in part 
difengaged, as appeared by the acid mixture afting up- 
on regains of antimony, which neither pure vitriolic 
nor pure nitrous acid will do by themfelves. On put- 
ting the fame quantity of vitriolated tartar into 400 
grains of fpirit of nitre whofe fpecific gravity was 
1.478, the thermometer rofe from 67 to 790; the vi- 
triolated tartar was quickly diflblved, and the regulus 
of antimony fhowed that the vitriolic acid was difen- 

Aeids unite gaged. Hence it appeared, that the nitrous acid, ha- 
to alkalies vJng fame affinity with the bafis of vitriolated tar- 
by gwing tar as the vitriolic, but giving out, during the folu- 

tion, more fire than was neceffary to perform the folu- 
tion, the vitriolic, receiving this fire, was difengaged ; 
for as it cannot unite to alkalies without giving out 
fire ; fo when it receives back that fire, it muft quit 
them. The reafon why the nitrous acid, which fpe- 
cifically contains lefs fire than the vitriolic, gives out 
fo much is, that its quantity in both thefe experi- 
ments is far greater than that of the vitriolic ; it be- 
ing in the firit as 105 to 17, and in the lail as 158 to 

8. To 60 grains of fpirit of nitre, whofe fpecific 
gravity was 1.355, Kirw&n added 1000 grains of 
water; and into this dilute acid put 60 grains of vitrio- 

by dih.ced lated tartar, containing exaftly the fame quantity of real 
nitrous a- ac;j that 60 grains of nitrous acid did. In eight 

days the vitriolated tartar was almoft entirely diflblved, 
and without any fign of its decompofition ; and no 
nitre was found upon evaporating the liquor. Hence 
he concludes, that the nitrous acid can never decom- 
pofe vitriolated tartar, without the affiftance of heat, 
but when its quantity is fo great that it contains con- 
fiderably more fire, and by the aft of folution is de- 
termined to give out this fire. This fait is alfo de- 
compofed, in fimilar circumftances, by the marine a- 
cid ; though ftill more flowly and with more difficulty 
than by the nitrous, as appears by the following ex- 
periments. 

9. Into 400 grains of fpirit of fait, whofe fpecific 
gravity was 1.220, were put 60 grains of vitriolated 
tartar. The thermometer was not affefted in the lead, 
and the fait diflblved very flpwly. Some pulverized 
bifmuth was added to try whether the vitriolic acid 
was difengaged ; and in 12 hours part of it was dSf- 

Vom IV. Part II. 
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folved, fo that it could not be precipitated by water. 
This flrowed, that part of the vitriolic acid was dif- 
lodged ; for this ferni-metal cannot be kept in folution 
when much diluted with water, excepting by a mix- 
ture of marine and vitriolic acids. 
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In this experiment the quantity of marine acid was Requifites 

much greater than that of the vitriolic ; and therefore 
it was capable of diflodging it. This circumftance a-eXpeiq. 
lone, however, is not fufficient; the acid muft be dif-merit, 
pofed to give out by folution that quantity of fire 
which it is neceflary the vitriolic fhould receive in or- 
der to its quitting the bafis to which it is united; and 
therefore when Mr Cornette added two ounces of fpi- 590 
rit of fait to half an ounce of vitriolated tartar already Vitriolatrd 
diflblved in water, no decompolition took place. The [ ^ <^~ 
reafon of this was, that as the vitriolated tartar was al- w.,tet. can, 
ready diflblved, no cold nor heat was generated by w be de- 
the mixture ; and therefore the fpirit of fait could not compofed 
give out any fire. Glauber’s fait is more eafily decompo- 
fed by marine acid than vitriolated tartar, on account w]1y’# 
of its being more eafily foluble in fpirit of fait; and 
likewife becaufe its alkaline bafis takes up an equal 
quantity of both acids: confequently the marine gives 
out more fire in uniting to the bafis of Glauber’s fait 
than on being united to that of vitriolated tartar. Vi- 
triolic ammoniac is alfo decompofed by means of ma- 
vine acid ; but in all thefe cafes, the quantity of ma- Decompo- 
rine acid muft greatly exceed that of the vitriolic btiqn of 
contained in the fait to be decompofed; and it mult v't!' ^c. 
be remarked, that according to the obfervations of Mranq GJau 
Bergman, the decompofition of Glauber’s fait or vi-ber’sfalt 
triolic ammoniac by this acid is never complete. by marine 

On the fame principles the marine acid decompofes3'*1' 
falts which have the nitrous acid for their bafis. Mr*"' 
Cornette found, that cubic nitre was more eafily de-Nitrous 
compofed by it than that which has vegetable alkali falts de- 
for its bafis. Accordingly, during the folution ofconiP°^c<* 
prifmatic nitre, only three degrees of cold were pro-^^niAnnc 

duced ; but fix by the folution of cubic nitre ; which 
{hows that the fpirit of fait gave out more fire in the 
latter cafe than in the former ; and its quantity mufl: 
always be greater than that of the nitrous acid con- 
tained in the mineral alkaline bafis ; becaufe this bafis 
requires for its faturation more of the marine than of 
the nitrous acid. The nitrous acid, however, in its;viar^ie 
turn decompofes fait of Sylvius and common fait; but (aits de- 
it mull always be in greater quantity than the marine compofed 
to produce that effeft. t'/usacuf 

10. Sixty grains of common fait being added to 
400 of colourlefs fpirit of nitre, whofe fpecific gra- 
vity was 1.478, the mixture quickly effervefeed and 
grew red, yet the thermometer rofe but two degrees; 
which {bowed that the marine acid had abforbtd the 
greater part of the fire given out by that of nitre; 
the decompofition was likewife haftened by the fupe- 
rior affinity of the nitrous acid to the alkaline bafis of 
the fea-falt: hence the decompolition of fea-falt by 
means of nitre takes place without any folution; but 
fpirit of fait will not decompofe cubic nitre until it has 
firll diflblved it. This mutual expullion of the ni- 
trous and marine acids by each other, is the reafon why 
aqua-regia may be made by adding nitre or nitrous 
ampioniac to fpirit of fait, as well as by adding com- 
mon fait or fal ammoniac to fpirit of nitre. 

Selenite cannot be decompofed either by nitrous or 
3 F marine 
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marine acid ; becaufe it cannot be diffolvcd in either 
without the afiidance of foreign heat. It mud like- 
wife be obierved, that in all dtcompofitions of this 
kind, when the liquor has been evaporated to a cer- 
tain degree, the vitriolic acid expels in its turn the ni- 
trous or marine acid to which it had already yielded 
its bads. The reafon of this is, that the free part of 
the weaker acids being evaporated, the neutral falts 
begin to crydallize, and then giving out heat, the vi- 
triolic abforbs it; and thus reacting upon them, expels 
them from the alkali or earth to which they are united. 

Mr Ki nvan found much more difficulty in deter- 
mining the attractive powers of the different acids to 
the metals than to alkaine falts or earths. Some of 
the difficulties met with in this cafe arofe from the na- 
ture of metallic fubdances themfelves. Their calces 
when formed by fire always contain a quantity of air, 
which cannot be extradded from them without great 
difficulty, and is very foon re-abforbed ; and if formed 
by folution, they as condantly retain a part of their 
folvent or precipitant; fo that the precife weight of the 
metalline part can fcarce be difcovered. Our author, 
therefore, and becaufe metallic calces are generally in- 
foluble in acids, chofe to have the metals in their 
perfect date : and even here they mud lofe a part of 
their phlogidon before they can be diffolved in acids, 
and a coniiderable part remains in the folution of the 
acid and calx ; which lad quantity he endeavoured to 
determine. 

A new difficulty now occurred, arifing from the 
impofiibility of finding the real quantity of acid ne- 
eeffary to faturate the metal, for all metallic folutions 
contain an excefs of acid : the reafon of which is, 
that the falts formed by a due proportion of acid and 
calx are infoluble in water without a further quantity 
of acid ; and in fome cafes this quantity, and even its 
proportion to the aqueous part of the liquor, mud be 
very confiderable, as in folutions of bifmuth. It was 
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in vain attempted to deprive thefe folutions of their Solution 
excefs of acid by means of caud'ic alkalies and lime- an.^ ^,rec'* 
water; for when deprived of only part of it, many of Plta’lou' i 
the metals were precipitated, and all of them would be 
fo if deprived of the whole. As the folution of filver, 
however, can be very much faturated, Mr Kirwau 
began with it, and found that 657 grains of this folu- 
tion contained 100 grains of filver, and 31.38 grains 
of real acid, after making the proper allowance for 
the quantity diffipated in nitrous air. Nine grains of 
this folution tinged an equal quantity of folution of 
litmus as red as r%- of a grain of real acid of fpirit of 
nitre would have done ; whence our author concluded, 
that 9 grains of his folution of filver contained an ex- 
cefs of -r8g- of a grain of real filver : according to 
which calculation, the whole quantity ought to have 
contained 5.6 grains; which deducted from 31.38, 
leaves 25.78 grains for the quantity of acid faturated 
by 100 grains of filver. 

As the vitriolic folutions of tin, bifmuth, regulus 
of antimony, nickel, and regulus of arfenic, con- 
tain a large excefs of acid, Mr Kirwan faturated 
part of it with cauffic volatile alkali before he tried 
them with the infufion of litmus ; and the fame me- 
thod was ufed with folutions of iron, lead, tin, and 
regulus of antimony in the nitrous and marine acids. 
The proportion of vitriolic and marine acid taken up 
by lead, filver, and mercury, were determined by com- 
puting the quantity of real acid neceffary to precipi- 
tate thefe metals from their folutions in the nitrous a- 
cid ; which feemed to be the moff exadt method of 
determining this point. The refult of all the expe- 
riments was, that 100 grains of each of thefe acids 
take up at the point of faturation of each metallic fub- 
ftance, dephlogifticated to fuch a degree as is neceffary 
for its folution in each acid, the quantities marked in 
the followin'! table. 

r00 grains of Iron. Copper. Tin. Lead. Silver. Merc. Zinc. Bifmuth. Nickel. Cobalt. Reor.ofant. Reg. ofarfen. 
Vitriolic 7 - 0 2 co 

acid 5 270 260 I38 412 39° 432 3l8 3^0 32° 36° 200 26o 
Nitrous / 

acid ( 255 255 120 365 375 4^ 3°4 29° 3°° 35° J94 22o 
Marine } , ^ „ 2eo zve 

acid \ 265 265 180 4°° 420 438 312 310 37° 198 290 
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Though from this table, compared with the former, 
we might fuppefe that metals, having a greater at- 
traction for acids than alkalies, could not be precipi- 
tated by them, yet Mr Kirwan obferves, that the com- 
mon tables, which poftpone metallic fubftances to al- 
kaline falts, are in reality juft, though there can fcarce 
be any room to doubt that almoft all metallic fubftan- 
ces have a greater affinity with acids than alkalies have. 
The common tables, he fays, are tables of precipitation 
rather than of affinity, as far as they relate to metallic 
fubftances. Thefe precipitations, however, are con- 
ftantly the refult of a double affinity and decompofi- 
tion; the precipitating metal yielding its phlogifton to 
the precipitated one, while the precipitated metal 
yields its acid to the other. Thus, though copper in 
its metallic form precipitates filver and mercury from 
the nitrous acid, yet the calx will precipitate nei- 
ther. 

The fuperior attra&ion the nitrous acid has to filver 

rather than fixed alkali, appears from the following ex-N;trous a„ 
periment. If a Yolution of filver in nitrous acid bedd attracts 
poured into a mixed folution of alkali and fea-falt,fllver more 

the filver will be precipitated by the fea-falt into a luna^j^/1^ 
cornea, and not by the loofe alkali contained in the 
liquor. “ Now (fays Mr Kirwan), if the nitrous 
acid had a greater affinity to the free alkali than to 
the filver, it is evident that the filver would be preci- 
pitated pure, and not in the ftate of luna cornea ; but 
from its being precipitated in this ftate, it is plain, 
that the precipitation was not accompliflicd by a fingle 
but by a double affinity. Hence alfo the marine acid 
appears to have a greater attraction to filver than the 
nitrous has to fixed alkalies. The refult is fimilar 
when we make ufe of folutions of lead or mercury in 
the nitrous acid. Mr Bayen has alfo ffiown, that vi- 
triol of lead and corrofive fublimate mercury cannot 
be deprived of more than half their acid, even by cau- 
ftic fixed alkalies. 

With 
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With regard to lead, if perfectly dry fait be projc6t 
ed on this metal heated to ignition, the common fait will 
be decompofed, and plumbum corneum formed. Nor 
can we attribute this to the volatilization of the alkali 

Sea-laltde- by heat; for the alkali is as fixed as the lead, and 
compofed muft therefore be caufed by the fuperior attraction 

which the calx of this metal, even when dephlogiiii- 
eated, has for the marine acid. Mr Scheele informs 
us, that if a folution of common fait be digefted with 
litharge, the common fait will be deccmpofed, and a 
cauftic alkali produced. It may alfo be decompofed 
limply by letting its folution pafs flowly through a fun- 
nel tilled with litharge ; and the fame thing happens 
to a folution of calcareous earth in marine acid; which 
lliows that the decompoiition takes place merely by the 
fuperior degree of attraction betwixt the acid and me- 
tallic calx (a). 

That acids have a greater attra&ion for metallic 
earths than volatile alkalies, is Hill more evident. Tuna 
cornea is foluble in volatile alkalies; but If this folution 
be triturated with four times its weight of quickfilver, a 
nercurius dulcts, and not fal ammoniac, is formed. The 
reafon why alkalies and earths precipitate all metallic fo- 
lutions is, that the metals are held in folution by an ex- 
cefsof acid. Even if the alkaline and earthy fubftance 
did no more than abforb this excefs of acid, a precipi- 
tation muft neceffarily enfue; but they not only take up 
this fuperabundant acid, but alfo the greater part of 
that which is neceflary to faturate the metallic earth. 
This they are enabled to do by means of a double af- 
finity ; for during the folution of metals, only a fmall 
part of the phlogilion, comparatively fpeaking, elcapes, 
the remainder being retained by the compound of acid 
and calx. When therefore an alkali or earth is added 
to fuch a folution, the phlogifton quits the acid, and 
joins with the calx, while the greater part of the acid 
reunites to the precipitate. Notwithttanding this great 
affinity, however, of metallic earths to acids, there are 
but few inflances of their decompofing thofe falts 
which have an alkali or an earth for their balls, by rea- 
fon of the inability of the acids, while combined with 

viuj; thefe bafes, and thereby deprived of a great part of 
earth or al- tficir fpeeific fire, to volatilize the phlogifton combi- 

thei/bafis ned with the metalll’c eartJls> which mull necefiarily 
‘ be expelled before an acid can combine with them: and 

as to the metallic calces, they are generally combined 
with fixed air, which muft alfo be partly expelled ; but 
ammoniacal falts (containing much more lire, for they 
abforb it during their formation) forthat reafon aft much 
more powerfully on metals. Allowing then the affini- 
ties of the mineral acids with metallic fubftances to be 
as above, all double decompofitions, in which only falts 
containing thefe acids united to alkaline, terrene,, or 

3°5 metallic bafes, are concerned, admit of an eafy explana- 

htronTf0* t'on ’ nay> Mr Kirwan, I am bold to fay, they vkiiolated cannot otherwife be explained. Thus, if a folution 
tartar by of tartar vitriolate, and of filver in the nitrous acid, be 
folution of mixed in proper proportion, nitre and vitriol of filver will 

p'Jined** formed; and this latter for the moil part precipitated. 
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Thus alfo, if, inftead of a folution of tartar vltrio-And of 
late, that of Glauber’s fait, or of vitriolic fal ammo-Glauber’s 
niac, felenite, Epfom fait, or alum, be ufed, the ba- 
lance is conftantly in favour of the divellent powers; and niac> 
a precipitation is '.he confequence, though but flight 
when felenite or alum are uled. ^ 

Solution of filver is alio precipitated by the vitriolic In wdrat ca- 
folutions of iron, copper, tin, and probably by manyfes folution 
other folutions of metals in the vitriolic acid; for this^^^f^* 
reafon, among others undoubtedly, that they contain [e(j py 0. 
an excefs of acid : but if a faturated folution of filver iher me- 
be mixed with a very faturated folution of lead or mer- th- 
eory in the vitriolic acid, the filver will not be preci- 
pitated ; and in both cafes the balance is in favour of 
the quiefeent affinities. 3°8 

All the marine neutral falts, whether the bafis be al- 
kaline, terrene, or metallic, decompofe the nitrous f°lu-fcd hy nra- 
tion of filver ; and thefe decompofitions are conftantly rinelak*; 
indicated by the balance of affinities already deferibed. 
The fame thing alfo takes place with folution of filver 
in the vitriolic acid, as is indicated alfo by the fame 3^9 
table. The nitrous folution of lead is alfo decompo- 
fed, and the metal for the moft part precipitated, 
lefs the folution be very dilute in the form of vitriol of 
lead, by all the neutral falts containing either the vi- ■ 
triolic or marine acid, excepting only the combination 
of filver with marine acid, which precipitates it in no 
other way than by its excefs of acid. 310 

Solution of lead in marine acid is decompofed by all 
the neutral falts containing the vitriolic acid, excepting ^ 
only fdenite and folution of nickel in oil of vitriol. Thefe cid decom- 
can only precipitate it by virtue of an excefs of acid, pofed by 

Nitrous folution of mercury is decompofed by all the ]^[f
n<dlC 

neutral falts containing the vitriolic acid, except vitriol ’ ^II: 
of lead, which only decompofts it by an excefs of acid. ^if0 n;_ 

All the falts containing marine acid decompofe the trous folu- 
nitrous folution of mercury, excepting the combina-taons 

tions of marine acid with ftlver and lead, which decom-’ 
pofe it by excefs of acid. And by 

Thefe falts alfo decompofe vitriol of mercury, tho’the falts 
a precipitation does not always appear, owing, as MrC0Ut.aimnS 
Kirwan fuppofes, to the facility with which a fmall quan- ^nue 'i" 
tity of the marine fait of mercury is foluble In an excefs 313 
of acid. Marine falc of filver, however,decompofes vitriol Vitriol of 
of mercury only through its excefs of acid. Hence we mercui7 
fee why luna cornea can never be reduced by fixed al Al- 
kalies without lofs; and were it not that the aftion ofrine acid, 
the alkali is afiifted by heat, it never could be reduced 3*4 
by them at all. Why^una 

When oil of vitriol is mixed with a folution of cor- c.innot i,e 
rofive fublimate, a precipitate falls: but this, as Mr reduced 
Bergman ren arks, does not proceed from a decompo-without 

3F2 fition lofs ,by alkaline 
falts. 

(a) Thefe experiments have been repeated by many other chemifts without fuccefs: and Mr Wjegkb 
informs, that none of thofe who have attempted to decompofe fea-falt by means cf lead, ever found their me- 
thods anfwer the purpofe. 
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fitlon of the mercurial fait, but from an abftra£ion of 
the water neceffary to keep the fublimate diffolved. 

In the foregoing table two different affinities are af- 
figned to the vitriolic acid with regard to bif- 
muth and nickel ; one fhowing the affinity which 
thefe acids bear to the metals when dephlogiltica- 
ted only by folution in the acids ; the other that 
which the acids bear to them when more dephlo- 
giflicated, as when they are diffolved in the nitrous 
acid. On the other hand, all the acids have lefs affi- 
nity with the calces of iron, zinc, tin, and antimony, 
when they are dephlpgiflicated to a certain degree ; 
but our author found himfelf unable to give any cer- 
tain criteria of this dephlogiftication. 

_ The moft difficult point to be fettled was the pre- 
cipitation of metals by each other from the mineral 
acids. To determine this it was neceffary to find the 
quantity of phlogifton in each of them, not only in 
their natural flate, but according to their various de- 
grees of dephlogiftication by each of the acids. The 
fubftance he chofe for determining the abfolute quan- 
tity of phlogifton in a metallic fubftance was regulus of 
arfenic. An hundred grains of this femimeta! diffol- 
ved in dilute nitrous acid yielded 102.4 cubic inches of 
nitrous air; which, according to his calculations on that 
fubjeft, contain 6.86 grains of phlogifton : and hence 
he concluded that 160 grains of regulus of arfenic con- 
tain 6.86 grains of phlogifton. From this experi- 
ment, three times repeated with the fame fuccefs, our 
author proceeded to form, by calculation, a table of 
the abfolute quantity of phlogifton contained in me- 
tals, the relative quantity having been computed by 
Mr Bergman, and his calculations adopted by our au- 
thor. Thefe quantities are as follow. 
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Gold 
Copper 
Cobalt 
Iron 
Zinc 
Nickel 
Regulus of £ 
antimony ^ 

Tin 
Regulus of 

arfenic 
Silver 
Mercury 
Bifmuth 
Lead 

Re'ative 
Quantity. 

394- 
312 
270 
233 
182 
156 

} 

35,* 
Experi- 
ments ex- 
plaining 
the reduc- 
tion of 
filver fer 
S' 

120 

IT 4 

ICQ 

IOO 
74 
57 
43 

Abfo’ute 
Quantity. 

24.82 
‘9^ 
17.01 
14.67 
11.46 
9.82 

7.56 

7.18 

6.86 

6.30 
4.56 
3-59 
2.70 

This point he likewife endeavoured to ascertain by 
other experiments. As filver lofts a certain quantity 
of phlogifton, which efcapes and feparates from it du- 
ring its folution in nitrous acid, he concluded, that if 
the folution was expofed to nothing from which it 
could reobtain.phlogifton, and this was dillilled to dry- 
nefs, and entirely feparated from the acid, as much fil- 
ver fhould remain unreduced as corvtfponded with the 
quantity of phlogifton loft by it; and if this quantity 
correfponded with that in the above table, he then had 
good reafon to conclude that the table was juft. 

For this purpofe 12.0 grains of ftandard filver were 
diffolved in dephlogifticated nitrous acid diluted with 
water, and he obtained from it 24 cubic inches of ni- 
trous air. T-his folution was gently evaporated to 

3 
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drynefs ; and he found that, during the evaporation, Solution 
about a quarter of a grain of the filver had been volati- an.^ Preci-: 
lized. The dry refiduum was then diftilled, and kept, Pltatlon» 
an hour in a coated green-glafs retort heated almoft to * ~ ~ '-f. 
a white heat. Abundance of nitrous acid paffed off 
during the operation, and a green and white fublimate 
rofe into the neck of the retort, fome of it even paf- 
fing over into the receiver. On breaking the retort, the 
infide was penetrated with a yellow and red tinge, and 
partly covered over with an exceedingly fine filver pow- 
der, which could fcarcely be fcraped off. The re- 
mainder of the filver was white, and perfe&ly free 
from acid, but not melted into a button. On being 
collefted, it weighed 94 grains; confequently 26 grains 
had been loft either by fublimation or vitrification ; 
but of thefe 26 grains 9 were copper; for 100 grains 
of ftandard filver contain 7t of copper, therefore only 
17 grains of pure filver remained unreduced, being ei- 
ther volatilized or vitrified. The whole quantity of Quantity 
pure filver in 120 grains of ftandard filver amounts to °Ipure me- 

1 11 grains ; then if 1 j 1 grains of pure filver lofe 17 ta!cori: 
by being deprived of its phlogifton, 100 grains of the ft “ndtd 
lame fhould lofe 15.3; and by the above table 15.3 filver. 
grains of filver Ihould contain 0.945 a grain of 
phlogifton. Now, 100 grains of pure filver afford 
14 cubic inches of nitrous air, which, according to our 
author's calculation., contain 0.938 of a grain of 
phlogifton ; and this differs from 0.945 only by .007 
of a grain. “ In this experiment (fays Mr Kirwan) 
only as much of the filver fublimed as could not regain 
phlogifton ; the remainder regained it from the nitrous 
air abforbed by the folution, and by that which remain- 
ed in the acid and calx. If this were not fo, I do not 
fee why the whole of the filver would not fublime.” ^ 
, Rrieftley having leveral times dilfolved mercury Examina- 
m the nitrous acid, and revivified it by diftilling over1’0!1 of 

that acid, conftantfy found a confiderable portion of it PriefVl<:7’s 

unreduced. To try whether that proportion corre- concerning 
ponded with his calculation, Mr Kirwan examined the revival 

Ur Pneftley’s experiment, viz. that having diffolved of nier* 
17 penny-weights 13 grains (321 grains) of mercuryCUry* 
in nitrous acid, 36 grains remained unreduced. Ac- 
cording to Mr Kirwan’s calculation 56 grains fhould 
have remained unreduced; for 100 grains of mercury 
afford 12 cubic inches of nitrous air; of confequence 
321 grains fhould afford 38.52, which contain 2.58 
of phlogiftion : and if, as according to the table, 4.56 
grains of plilogiftion be neceffary to metallize 100 
grains of mercury, 2.58 grains will be neceffary to 
metallize 56 grains of the fame metal; and our author 
is fatisfied from his own trials, that more than 50 
grains would have remained unreduced, if dephlogifti- 
cated nitrous acid had been ufed in diffolving the mer- 
cury, and the folution performed with heat and a 
ftrong acid : but that which the Defter ufed was of whfffi 
the imoking kmd, and confequently contained a con- much of 
nderable quantity of phlogiftion already, which un-the metal 
doubtedly contributed to revive more of the metal W:ijS revi.* 

0*^erw^e have been done. It is true, Doaor? JJr rrieltiey afterwards revived a great part of what exFcri- 
had originally remained unreduced; but this happenedments. 
after it had been fome time expofed to the free air, 
from which the calces of metals always attraft phlogif- 
ton; as is evident in luna cornea, which blackenson be- 
ing expofed to the air. 

By another experiment of Dr Prieftley’s, it was 
foundj. 
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whence all its air was extra&ed, that is, about 118 
grains, abforbed 40 ounce-meafures, or 75.8 cubic 
inches of inflammable air, containing 2.65 grains of 
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pennyweights of minium, from the quantity of phlogifton in any metal is, the fmatler Solution 
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grains of minium, therefore, require for their reduc- 
tion nearly 2.25 grains of phlogifton. In another 
experiment made with more care, he found, that 480 
grains of minium abforbed 108 ounce-meafures of in- 
flammable air : fo that, according to this, 100 grains 
of minium require for their reduction 1.49 grains of 
phlogifton; and in two fucceeding experiments he 
found the quantity ftill lefs. On this Mr Kirwan re- 
marks, 1. That the whole of the minium was not de- 
phlogifticated ; for it is never equally calcined, and 
befides much of it muft have been reduced during the 
expullion of its air. 2. The quantity of phlogifton in 
the inflammable air may have been greater, as this 
varies with its temperature and the weight of the at- 
mofphere: fo that on the whole thefe experiments con- 
firm the refults expelled in the table. 

Mr Kirwan next proceeds to confider the attra£lion 
of metallic calces to phlogifton. Inflammable air, 
when condenfed into a lolid fubftance, he fuppofes not 
only equal, but much fuperior, to any metallic calx in 
fpecific gravity; and therefore, if we could find the 
fpecific gravity of any calx free both from phlogifton 
and fixed air, we would thus know the denfity which 
phlogifton acquires by its union with fuch calx. It 
has, however, hitherto proved impofiible to procure 

the fpecific calces in fuch a flate ; as, during their dephlogiftica- 
grayity of tion, they combine with fixed air or fome particles of 

the menfti uum, whence their abfolute weight is in- 
creafed, and their fpecific gravity diminilhed. Hence 
it appears, that the fpecific gravity of the calces differs 
much lefs from that of their refpeftive metals, than the 

. fpecific gravity which the phlogrlhon requires by its 
union with thofe calces from that which it pofiefies in 
its uncomhined Hate. Hence, inftead of deducing the 
quantity of affinity betwixt phlogifton and metallic cal- 
ces from the following propofition, that “ the affinity 
of metallic calces to phlogifton is in a compound ratio 
of its quantity and denfity in each metal,” he is obliged 
to deduce it from this other, that “ the affinity of me- 
tallic calces to phlogifton is direftly as the fpecific 

grees of'af- grav‘LT °f the refpecftive metals, and inverfely as the 
Lity to a quantity of calx contained in a given weight of thefe 
phlogifton metals.” This latter propofition is an approximation 
may be de- to the former, founded on this truth, that “ the larger 
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is the quantity of calx in a given weight of that me- an.d p.rea* 
tal;” and, that “ the denfity which the pholgifton ac- , 
quires is as the fpecific gravity of the metal.” This 
latter propofition, however, is not ftriftly true, for 
this denfity is much greater; but its defetft. is only fen- 
fible with regard to thofe metals which contain a 
confiderable quantity of phlogifton, as gold, copper, 
cobalt, andiron. With regard to the reft, it is of no 
importance. The fpecific gravity of the different me- 
tals, then, being as reprefented in the firft column of 
the following table, the affinity of their calces to phlo- 
gifton will be as in the fecond; and the third ex- 
prefles the affinities in numbers homogeneous with 
thofe which exprefs the affinities of acids with their 
bafis. 

Proportionable Real Affinities of Table of 

Gold 
Mercury 
Silver 
Head 
Copper 
Bifmuth 
Cobalt 
Iron 
Regulus of } 
Arfenic ) 
Zinc 
Tin 
Regulus of 7 
Antimony 3 

Calx to Phlogift. the pro- 
portional 
-affinities of. 
metallic 
calces to 
phlogiflO!?. 

Specific 
Gravity. Affinities. 

19, 02y 1041 
14 0.147 6lX, 
II.O91 O.Il8 491 
ir.33 o.r 16 483 
8.8 0.109 454 
9.6 0.099 
7.7 0.092 383 
7.7 0.090 37J 

8.3* 0.089 370 

7.24 0.o8l2’ 338 
7 0-075 312 

6.86 0.074 308 

From this table we way fee why lead is ufeful in Why lead 
cupellation ; namely, becaufe it has a greater affinity >s ufeful in 
with phlogifton than the calces of any of the other cupe^atl01?* 
imperfect metals; confequently after it has loft its 
own phlogifton, it attrafts that of the other metals 
with which it is mixed, and thus promotes their calci- 
nation and vitrification. 

The third point neceffary for the explanation of the Quantity cf> 
phenomena attending the folution of metals, and their phlogifton 
precipitation by each other, is to determine the pro- jurfif* 
portion of phlogifton which they lofe by folution in calcination 
each of the acids, and the affinity which their calces 
bear to the part fo loft. Though our author was not 
able to determine this by any direct experiment, yet 
from various confiderations he was led to believe that 
it was as follows 

termined. 

By the vitriolic 
acid 

Quantity of Phlogifton feparated 
From Iron, Copper, Tin, Dead, Silver, Mercury, Zinc, Bifmuth, Cobalt, Nickel, Reg. of Ant. Reg. of Arf. 
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8 ro 
8 t 1 o o' 

100 

T5- 
i 

ToS 6 To 

Entire 

.Entire 

8 T To”<5* 

By nitrous acid 
By marine acid 

The affinity of the calces to the deficient part of 
cakes to the their phlogifton nray now be eafily calculated; for 
deficient they may be confidered as acids, whofe affinity to the 

deficient part of their bafis is as the ratio which that 
part bears to the whole. Thus the affinity of iron, 
thoroughly deprived of its phlogifton, being 375> as it 
lofes two-thirds of its phlogifton by folution in the 
vitrolic acid, the affinity of iron to thefe is two- 
thirds of its whole affinity ; that is, two-thirds of 375, 
or 250. 

8 y TW 

ro? 6 T? 

8 y TCo ST? Fnt-ir#. 9 7 
r?? xmiire t?? 

Entire Entire Entire 

8 6 ro? 

To? 8 To' 8 4 Tt)o 
Thus we may eafily conftrudba table of the affinities ufe of 

of the phlogifton of different metals for their cal-thefe cal- 
ces ; and from this and that formerly given, by which culations 
the affinities of the acids to the metallic calces was ex-fn<i,ta^le3 

prened, we may guefs what will happen on putting one ing 
metal in the folution of another. Thus if a piece of or/ thephe- 
copper be put into a faturated folution of filver, the uomena of 
filver will be precipitated; for the balance is in 
vour of the divellent powers, as appears from the fol- 
lowing calculatioii* 

Quiefcent 
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jiitauon. 
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D'wellent Affinities, 
Nitrous acid to copper 255 
Calx of filver to ) 

\ 491 phlogifton 
Sum of the div“l- p 

lent 5 746 

4*4 
Stvitttion Quiefcent Affinities, 

and t'reci- ]sI]trous acjd to filver 2 7? 
non. _ . . _ o < -> 

Calx or copper to 
phlogifton 

Sum of the quief- » q 
cent affinities } ' ^ 
In making thefe experiments the folutions muft be 

nearly, though not entirely, faturated. If much fu- 
perfiuous acid be left, a large quantity of the added 

per for ma-nretal will be ciilolved, before any precipitation caa 
king thefe be made to appear; and when the folution is perfect- 

ly faturated, the attraction of the calces for one another 
begins to appear ; a power which fometimes takes 
place, and which has not yet been fully inveftigated. 

In this way the precipitating metals are more de- 
phlogifticated than by cireft folution in their re* 
fpeCtive menllrua; and are even diffolved by men- 
ftrua which would not otherwife affeCt them. The 

s T R Y. Theory, 
put into a fatur&ted folution of iron frdli made, no fiolutii n 
precipitation will enfue for 12 hours, or even longer, an.d Preci. 
if the liquor be kept clofe from the air ; but if the li- Pltatl0!1- ^ 
quor be expofed to the open air, the addition of vo- v ^ 
latile alkali will ffiow, in 24 hours, that fome of the Why4c0p- 
copper has been diffolved, or fooner, if heat be ap- per and 1- 
plied, and a calx of iron is precipitated. The reafon r?n l)rec‘* 
of this will be underftood from the following- ftate ofpltat,e •1 cp . . 0 anot'n 
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t'Utta'ionC' rea^on ^ns t^iat their phlogifton is aCled upon by 
than by di*tvvo Pow^rs inftead of one : and hence, though copper 
redt folu- be direftly foluble in the vitriolic acid only when in 
tion. its concentrated Hate, and heated to a great degree ; 

336 yet if a piece of copper be put into a folution of filver, 
Why cop- mercury, or even iron, though dilute and cold, and 
per is ‘hi- expofed to the air, it will be diffolved ; a circumftance 

folution^of has juftly excited the admiration of feveral emi- 
filver, mer- nent chemifts, and which is inexplicable on any other 
cu-y, or i- principles than thofe juft now laid down. From this 
run. circumftance we may fee the reafon why vitriol of cop- 

per, when formed by nature, always contains iron. 
Mr Kirwan now proceeds to confider the folu- 

tions of metallic fubftances in all the different acids. 
Vitriolic acid, he obferves, diffolves only iron and 

zinc of all the metallic fubftances, becaufe its affinity 
only metals to their calces is greater than that which they bear to 
vitriolic a- t^e phlogifton they muft lofe before they can unite 
cid. ‘ it. 

338 Nitrous acid has lefs affinity with all metallic fub- 
Nitrous a- ftances than either the vitriolic or marine ; yet it dif- 
aU mftak'8 kftves them all, gold, fdver, and platina excepted, 
though it* though it lias even lefs affinity with them than they 
has lefs af- have with that portion of phlogifton which muft be 
finny with loft before they can diffolve in any acid. The reafon 

the affinities. 
Qniefcent. 

Vitriolic acid to calx of 
iron - - 270 

Copper to its phlogi- 
fton - - 360 

one 
er. 

Divellent. 
Vitriolic acid to cop- 

per - - 260 
Calx of iron to phlo- 

gifton - - 250 
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630 510 
In this cafe no decompofition can take place, be- 

caufe the fum of the divellent affinities is lefs than that 
of the quiefeent; but in the fecond, when much of 
the phlogifton of the iron has efcaped, the affinity of 
the calx of iron to the acid is greatly diminifhed, at 
the fame time that the affinity of the calx to phlogi- 
fton is augmented. The ttate of the affinities may 
therefore be fuppofed as follows. 

Quiefeent. 
Vitriolic acid to calx 

of iron - 240 
Copper to its phlo- 

gifton - 360 

Divellent. 
Vitriolic acid to cop- 

per - 260 
Calx of iron to phlo- 

gifton - 370 

too diluted a ftate ; and the heat produced by its union 
with phlogifton is fufficient to promote the folution of 
the metal. On the other hand, when very concen- 
trated, it cannot diffolve them; becaufe the acid does 
not then contain fire enough to throw the phlogi- 

when much fton into an aerial form, and reduce the folid to a li- 
concer.tra- -quid. 

Tiie marine acid dephlogifticates metals lefs power- 
fully than any other. It can make no folution, or at 
leaft can operate but very flowly, without heat, in tliofe 
cafes where the metallic calx has a ilronger affinity 
with that portion of the phlogifton which muft be loft, 
than the acid : nor can it operate biilkly even where 
the attraction is ftronger, provided the quantity of 
acid be fmall; becaufe fuch a little quantity of acid 
does not contain fire enough to volatilize the phlogifton: 
and hence heat is neceffary to affift the marine acid in 
diffolving lead. When dephlogifticated, it acts more 
powerfully. 

It h as been obierved, that copper and iron mutual- 
ly precipitate one another. If a piece of copper be 

6°o 630 
The increafe of affinity of the calx of iron to phlo- increafe A 

gifton is not a mere fuppofition ; for if we put fome the attrac- 
freffi iron to a folution of the metal fo far dephlogifti- tioti _ 
cated as to refufe to cryftallize, fo much of the phlo- C

(
aIx 

gifton will be regained that the impoveriffied folution fto*’^L81’ 
will now yield cryftals. The reafon why the increafed monfira* 
quantity of phlogifton does not enable the acid to re-ted* 
aft upon the metal is, becaufe it is neither fufficictntly 
large, nor attrafted with a fufficient degree of force, 
to which the accefs of air and heat employed contri- 
bute confiderably. The diminution of attraftion in 
calces of iron for acids is evident, not only from this 
but many other experiments; and particularly from 
the neceffity of adding more acid to a turbid folution 
of iron in order to re-eftabliih its tranfparency. 

A dephlogifticated folution of iron is alfo precipita- Calces of 
ted by the calces of copper. The fame thing happens c.°PPer Fe‘ 
to a folution of iron in nitrous acid ; only as the acid ^e* 
predominates greatly in this folution, fome of the cop- cauTfolu- 
per is diffolved before any of the iron is precipitated, tions of i* 
Copper precipitates nothing from folution of iron in r<>n. 
the marine acid, though expofed to the open air for 
24 hours. 

Solution of copper in the vitriolic acid is inftantly 
precipitated by iron; the reafon of which is plain from 
the common table of affinities: and hence the foun- 
dation of the method of extrafting copper, by means 344 
of iron, from fome mineral waters. The precipitated 
folution affords a vitriol of iron, but of a paler kindred by pre- 
than that commonly met with, and lefs fit lor dyeing, cipiration 
as being more dephlogifticated: the reafon of which ofcobPcr 

is, that copper contains more phlogifton than iron : 
old iron is alfo ufed which has partly loft its phlo- the com* 

gifton, mon. 
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Theory. C H E M ! 
Solution glfton. Hence the iron is more dephlogifticated by 

and Preci- precipitating copper than by mere difTolution in the 
pitation. vjtrj0j|c ac;cj, an(j caft iron, according to the 

obfervations of Mr Schlatter, will fcarcely precipitate 
Solution of a fo’ution of copper; becaufe it contains lefs phlo- 

gillon than bar-iron, as Mr Bergman has informed as. 
Mr Kirwan always found lilver eafily precipitated 

by means of iron from its folution in nitrous acid; 
though Bergman had obferved that a faturated folution 
of filver could not be thus precipitated without great 
difficulty, even though the folution were diluted and 
an excefs of acid added to it. What precipitation 
took place could only be accomplifhed by iome kinds 
of iron. The reafon of this Mr Kirwan fuppofes to 

hithn of " that the folution, even after it is faturated, takes 
lilver can up fome of the filver in its metallic form ; which Mr 

Scheele has alfo obferved to take place in quickfilver. 
The lali portions of both thefe metals, when diffolved 
in llrong nitrous acid, afford no air, and confequently 
are not dephloglfticateJ. This compound of calx, 
therefore, and of iilver in its metallic Hate, it may rea- 
fonably be fuppofed cannot be precipitated by iron, 
as the filver in its metallic form prevents the calx from 
coming into contact with the iron, and extracting the 
phlogifton from it ; and for the fame reafon iron has 
been obferved not to precipitate a folution of mercury 

347 in the nitrous acid. 
Of the pre- y/mc cannot precipitate iron, as Mr Bergman has 

zin'c^nd10i until the folution of the latter lofes part of its 
iron by one phlogifton. Hence we may underftand why Newmann 

denied that iron can be precipitated by means of zinc. 
Mr Kirwan, however, has found, that zinc does not 
precipitate iron from the nitrous acid ; but on the 
contrary, that iron precipitates zinc. In a fhort time 
the acid rediffolves the zinc and lets fall the iron, 
owing to the calx of iron being too much dephlogilti- 
cated. Iron, however, will not precipitate zinc either 
from the vitriolic or marine acids. Moll of the me- 
tallic fubftances precipitated by iron from the nitrous 
acid are in fome meafure rediffolved ffiortly after ; be- 
caufe the nitrous acid foon dephlogifticates the iron too 
much, then lets it fall, reafts on the other metals, and 
diffolves them. 

Dr Lewis obferves, that filver is fometimes not pre- 
per feme• cjpjtate(} by copper from the nitrous acid; which hap- 

pens either when the acid is iuperiaturated with hiver 
by taking up fome in its metallic form, or when the 
filver is not much dephlogifticated. In this cafe, the 
remedy is to heat the folution and add a little more acid, 
which dephlogifticates it further ; but the nitrous acid 
always retains a little Iilver. 

It has commonly been related by chemical.authors, 

beform t^at ^ue vitriol will be formed by adding filings 
by boiling °f copper to a boiling folution of alum. Mr Kirwan, 
a folution however, has (bowed this to be an error: for after 

boiling a folution of alum for 20 hours with copper 
filings, not a particle of the metal was diffolved ; the. 
liquor (landing even the ted of the volatile alkali. The 
alum indeed was precipitated from the liquor, but Hill 
retained its faline form ; fo that' the precipitation 
was occafioned airly by the diffipation of the fuperflu- 
ous acid. 

No metal is capable of precipitating tin in its me- 
tallic form ; the reafon of which, according to Mr 
Kirwan, is, becaufe the precipitation is rot the efleet 
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S T R Y. 415 
of a double affinity, but of the Angle greater affinity Solution, 
of its menftruum to every other metallic earth. Me- a“d Pred- 
tals precipitated from the nitrous acid by tin are af- Pua^lon-1 
terwards rediffolved, becaufe the acid foon quits the ^ 
tin by reafon of its becoming too much deplilogi-why me- 
fticated. tals preci- 

Lead precipitates metallic folutions in the vitriolic 
and marine acids but (lowly, becaufe the firft portions terw‘ards “ 
of lead taken up form falts very difficult of folution, rediffdved. 
which cover its furface, and proteiff it from the fur- 35a 
ther action of t,ie acid; at the fame time it contains^reciPIta" 
fo little phlogifton, that a great quantity of it mull be^^ y 

diffolved before it will diffolve other metals. A folu- 
tion of lead very much faturated cannot be precipita- 
ted by iron but with difficulty, if at all. Mr Kirwan 
conjeClures that this may arife from fome of the lead 
alfo being taken up in its metallic form, as is the cafe 
with mercury and iilver. Iron will not precipitate 
lead from marine acid ; for though a precipitate ap- 
pears, the acid is dill adhering to the metal. On the 
contrary, iron is precipitated from its folution in this 
acid by lead, though very (lowly. _ _ _ 353 

Mercury is quickly precipitated from the vitriolic Precipita- 
acid by copper, though the difference between the fum of 

of the quiefeent and divellent affinities is but very capper/ ^ 
fmall. The precipitation, however, takes place, be- 
caufe the calx of mercury has a ftrong attraction for 
phlogifton ; and a very fmall portion of what is con- 
tained in copper is fufficient to revive it. 

Silver, however, is not able to precipitate mercury It cannot be 
from the vitriolic acid, unlefs it contains copper; in P^cipua- 
which cafe a precipitation will enfue : but on diftilling ^ 
filver and turpeth mineral, the mercury will pafs over vitrj0i;c a.. 
in its metallic form ; which (hows that the affinity ofeid. 
the calx of mercury to phlogifton is increafed by heat, 
though the difference betwixt the divellent and quief- 
eent powers is very fmall. 355 

Mercury appeared to be precipitated by filver from Why mer- 
the nitrous acid, though very (lowly; but when the^T*1^ 
lolution wras made without heat, it was uol at all pre-^jpj^^ oner 
cipitated. On the other hand, mercury precipitates another 
filver from this acid, not by virtue of the fuperiority horn the 
of the ufual divellent powers, but by reafon of the at- a* ‘ 
tradlion of mercury and filver for each other ; for they 
form partly an amalgam and partly a vegetation, 
fcarcely any thing of either remaining in the folu- ^ 
tion. Corrofive 

Silver does not precipitate mercury from the folu-fui,!,rn:ite 
tion of corrofive fublimate ; but, on the contrary, cannot be - 
mercury precipitates filver from the marine acid : and 
if a folution of /una cornea in volatile alkali be tritura- v^r. ^)Ut 
ted with mercury, calomel will be formed ; yet on di- iuna corns* 
(tilling calomel and (ilver together, the mercury wall may be de- 
pafs in its metallic.form, and luna cornea will be form-£0™P^e:1 

ed. The fame thing happens on diftilling filver and 
corrofrve fublimate, the affinity of calx of mercury to fubliinate 
phlogifton increafmg with heat. by filver, in 

Bifmuth precipitates nothing from vitriol of copper^ dl7 
in 16 hours ; nor does copper from vitriol of bifmuth. v'ay^7 
The two metallic fubftances, however, alternately pre-prtci, ifa_ 
cipitate one another from the nitrous acid, which pro- tiun-of bif-■ 
ceed from their different degrees o( dephlogiftication. 

Nickel will fcarcely precipitate any metal except Nickel 
be reduced to powder. A black powder is preeipi- precijAta- 
tated by means of zinc from the lolution of nickel ted Lj zinc. 
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C H E M I 
in the vitriolic and nitrous acids, which has been 
fiiown by Bergman to confift of arfenic, nickel, and a 
little of the zinc itfelf. The latter, however, precipi- 
tates nickel from the marine acid. 

The folutions of iron and nickel in the vitriolic acid 
mutually adt upon thefe metals ; but neither of them 
will precipitate .the other in 24 hours, though on re- 
maining longer at reft iron feems to have the advan- 
tage. Iron, however, evidently precipitates nickel 
from the nitrous acid ; and though nickel feems to 
precipitate iron, yet this arifes only from the gradual 
dephlogiftication of the iron. 

Copper is precipitated in its metallic form from the 
vitriolic, nitrous, and marine acids, by nickel. The 
vitriolic and nitrous folutions of lead feem to a£I upon 
it without any decompofition, the calces uniting to 
each other. Lead feems for fome time to be a£!ed 
upon in the fame manner by the vitriolic and nitrous 
folutions of nickel, but at laft nickel feems to have the 
advantage ; but a black precipitate appears whichever 
of them is put into the folution of the other. How- 
ever, nickel readily precipitates vitriolic and nitrous 
folutions of bifmuth ; but in the marine acid both 
thefe femimetals are foluble in the folutions of each 
other: yet nickel precipitates bifmuth very flowly, and 
only in part; while bifmuth precipitates a red powder, 
fuppofed by Mr Kirwan to be ochre, from the folution 
of nickel. 

Cobalt is not precipitated by zinc cither from the 
vitriolic or nitrous acids, though it feems to have 
fome effeft upon it when diffolved in that of fea-falt. 

Iron precipitates cobalt from all the three acids, 
yet much of the femimetal is retained in the vitriolic 
and nitrous folutions of it, particularly the latter ; 
which, after letting fall the cobalt, takes it up again, 
and lets fall a dephlogilticated calx of iron. Nickel 
alfo, though it does not precipitate cobalt itfelf, as 
appears by the remaining rednefs of the folution, yet 
conftantly precipitates fome heterogeneous matter from 
it. Solution of cobalt in the marine acid becomes co- 
lourlefs by the addition of nickel. Bifmuth is foluble 
in the vitriolic and nitrous folutions of cobalt, and 
throws down a fmall white precipitate, but does not 
affedt the metallic part. Nor can we attribute thefe 
folutions in vitriolic acid to any excefs in that acid, as 
they are dilute and made without heat. Copper alfo 
precipitates from the folution of cobalt a white powder 
fuppofed U> be arfenic. 

The regulus of antimony has no effedl on folution 
of copper in vitriolic acid, nor is precipitated by it 
from the fame acid ; but it diffolves flowly in vitriol of 
antimony. With folution of vitriol of lead it becomes 
red in 16 hours, but is fcarcely precipitated by lead 
from the vitriolic acid. Powdered regulus alfo preci- 
pitates vitriol of mercury very flightly. Bifmuth nei- 
ther precipitates nor is precipitated by the regulus in 
24 hours from the vitriolic acid. Tin precipitates the 
regulus from the nitrous acid ; but if regulus be put 
into a folution of tin in the fame acid, neither of the 
metals will be found in the liquid in 16 hours, either 
by reafon of the dephlogiftication or of the union of the 
calces to each other. 

Iron does not precipitate regulus of antimony en- 
tirely from the marine acid; but feems to form a 
triple fait, corffifting of the add and beth cakes. 

N9 71. 
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The regulus may alfo be diftblved by marine fait of Solution 
iron. and Precr 

Copper does not precipitate regulus of antimony Iltatl°n- _ 
from marine acid in 16 hours ; and if the regulus be "Y 'J 

put into marine fait of copper, it will be diftolved, Ancfther 
and volatile alkalies will not give a blue, but a yellowilh formed by 
wdiite precipitate ; fo that here alfo a triple fait is regulus of 
formed. antimony, 

Solution of arfenic in vitriolic acid ads upon iron, Clj 
lead, copper, nickel, and zinc ; but fcarce give any copper, 
precipitate: neither is arfenic precipitated by iron 368 
from the nitrous acid, thourfi it is by copper, and l., tclPj.ta*, 

n • rr . rr
n , turns of and even liiver gives a iugnt white precipitate. .Regulus by aifcnic, 

of arfenic, however, precipitates liiver completely in 
16 hours: whence the former precipitate feems to be 
a triple fait. Mercury alfo flightly precipitates arfenic 
from the nitrous acid, and feems to unite with it, 
though it is itfelf precipitated by regulus of arfenic in 
24 hours. ^ 

Eifmuth {lightly precipitates arfenic from fpirit of Regulus of 
nitre, but regulus of arfenic forms a copious precipi- arfmic pro- 
tate in the nitrous folution of bifmuth; fo that MrclP*tateJby 
Ivirwan is of opinion that the calces unite. It is not froniU the 
precipitated from this acid by nickel, but the calces nitrous a* 
unite. Though regulus of arfenic produces a copious cid; 
precipitate in the folution of nickel in nitrous acid, yet 
the liquor remains green ; fo that the nickel is certainly 
not precipitated. Thd wdiite precipitate in this cafe 
feems to be arfenie flightly dephlogifticated. Regu- 
lus of arfenic alfo produces a white precipitate in the 
nitrous folution of cobalt, but the liquor ftill continues 
re^‘ ... . . .37° 

Regulus of arfenic is precipitated from the marine And by 
acid by copper ; but the precipitate does not ^irike a 
blue colour with volatile alkali, becaufe the metalfron?the 

unites with the arfenic. The arfenic is alfo precipi- dd. 
tated by iron. Tin is foluble in marine folution of ar- 
fenic, but Mr Kirwan could not obferve any precipi- 
tation ; nor does regulus of arfenic precipitate tin. 
Neither bifmuth nor regulus of arfenic precipitate each 
other from marine acid in 16 hours. Regulus of an- 
timony is alio afted upon by the marine folution of ar- 
fenic, though it caufes no precipitate, nor does the 
regulus of arfenic precipitate it. 

§ 2. Of the Quantities of Acid, Alkali, is’e. contained 
in different Salts, •with the Specific Gravity of the In- 
gredients. 

It is a problem by wdtich the attention of the bell 
modern chemifts has been engaged, to determine the 
quantity of acid exifting in a dry ftate in the various 
compound falts, refulting from the union of acid with 
alkaline, earthy, and metallic fubftances. In this way 
Mr Kirwan has greatly excelled all others, and deter- 
mined the matter with an accuracy and precifion alto- 
gether unlooked for. His decilions are founded on the 
following principles. 

1. That the fpecific gravity of bodies is their weight ^ 37* 
divided b^ an equal bulk of rain or diftdled water; thef’^c!^c 

latter being the ftandard with which every other body h°oW 
is compared. found. 

2. That if bodies fpecifically heavier than water be 
weighed in air and in water, they lofe in water part 
of the weight which they were found to have in air; 

and 
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Theory. C H E M 
Contents: and that the weight fo loll is juft the fame as that of 
&c. ot the an eqUal bulk of water ; and confequently, that their 

fpecific gravity is equal to their weight in air, or ab- 
folute weight divided by their lot's of weight in 
water. 

3. That if a folid, fpecifically heavier than a liquid, 
be weighed ftrft in air and then in-that liquid, the 
weight it lofes is equal to the weight of an equal vo- 
lume of that liquid ; and confequently, if fuch folid 
be weighed firft in air, then in water, and afterwards 
in any other liquid, the fpecific gravity will be as the 
weight loft in it by fuch folid, divided by the lofs of 
weight of the fame folid in water. This method of 
finding the fpecific gravity of liquids, our author found 
more exa£t than that by the aerometer, or the compa- 
rifons of the weights of equal meafures of fuch liquids 
and water, both of which are fubjedl to feveral inaccu- 
racies. 

To find the 4. That where the fpecific gravity of bodies is al- 
weight of ready known, we may find the weight of an equal 

bulk^ofwa of water ; it being as the quotient of their abfo- 
terv-hcre iute weight divided by their fpecific gravities : and this 
the fpecific he calls their lofs of weight in water, 
gravity is Thus where the fpecific gravity and abfolute weight 
known. 0y t}ie {ngredients of any compound are known, the 

fpecific gravity of fuch compound may eafily be calcu- 
lated ; as it ought to be intermediate betwixt that of 
the lighter and that of the heavier, according to their 

Mathema- feveral proportions: and this Mr Kirwan calls the ma* 
ticalfpeci- thematical fpecific gravity. But in faCl the fpecific 
fic gravity gravity of compounds, found by a6lual experiment, 
explained. felgom agrees with that found by calculation ; but is 

often greater, without any diminution of the lighter 
Incieafhd ingredient. This increafe of denfity, then, Mr Kirwan 
denfity of fuppofes to arife from a clofer union of the component 
mixtures parts to each other than either had feparately with its 

own integrant parts ; and this more intimate union 
muft, he thinks, proceed from the attrattion of thefe 
parts to each other: for which reafon he fuppofed, 
that this attraction might be eftimated by the increafe 
of denfity or fpecific gravity, and was proportionable 
to it ; but foon found that he was miitaken in this 

•accounted 
for. 

37S 
W eights of 
different 

point. 
With regard to the abfolute weights of ftveral forts 

of air, our author adheres to the computations of Mr 
kinds of air. f'ontanaj whofe experiments he was prefent; the 

thermometer being at 55°, and the barometer at 294- 
inches, or nearly fo. Thefe weights were as follow: 

Cubic inch-of common air, - 0-3^5 
•fixed air, * 0*57° 
marine acid air, 0.654 
nitrous air, * °*399 
vitriolic acid air, °*77^ 
alkaline air, * 0.2 

, inflammable air, 0<03 
Method of Mr Kirwan begins his inveftigations with the marine 
finding die acid ; endeavouring firft to find the exa£t quantity of 
quantity of pUre add it contains at any given fpeciiic gravity, and 
pmeacid tpen hv means of it determining the weight of id 
fpf it o‘eL>n contained iu aH other acids. For if a given quantity 
fait. of pure fixed alkali were faturated, firft by a certain 

quantity of fpirit of fait, and then by determined 
quantities of the other acids, he concluded, that each of 
thefe quantities of acid liquor muft contain the fame 
quantity of acid ; and this being kjiown, the remain- 
^ Vot. IV. Fart IK 
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der, being the aqueous part, mult alfo be known. Contents, 
This concluiion, however, relied entirely on the flip-t*ie 

pofition that the fame quantity of all the acids was111 ts‘ ^ 
requifite for the faturation of a given quantity of fixed 
alkali; for if fuch given quantity of fixed alkali might 
be faturated by a fmaller quantity of one acid than of 
another, the concluiion fell to the ground. The 
weight of the neutral falts produced might indeed de- 
termine this point in fome meafure ; but ftill a fource 
of inaccuracy remained j to obviate which he ufed the 
following expedient. 1. He fuppofed the quantities 
of nitrous and vitriolic acids neceftary to faturate a 
given quantity of fixed alkali exaftly the fame as that 
of marine acid, whofe quantity he had determined ; 
and to prove the truth of this fuppofttion, he obferved 
the fpecific gravity of the fpirit of nitre and oil of vi- 
triol he employed, and in which he fuppofed, from 
the trial with alkalies, a certain proportion of acid and 
water. He then added to thefe more acid and water, 
and calculated what the fpecific gravity ihould be on 
the above fuppofition ; and finding the rcfult agreeable 
with the fuppofition, he concluded the latter to be 
exa£l. The following experiments were made on the 
marine acid. ^ 

Two bottles were filled nearly to the top with di- Method of 
Hilled water, of which they contained in all 1399.9 finding the 
grains, and lucceflively introduced into two cylinders fi.ec^,c^r.3" 
filled with marine air ; and the procefs was renewed, ^4 offelt 
until the water had imbibed, in 18 days, about 794 
cubic inches ot the marine air. The thermometer did 
not rife all this time above 550} nor link, unlefs perhaps 
at night, above 50°; the barometer ftanding between 
29 and 30 inches. This dilute fpirit of fait then 
Weighed 1920 grains} that is, 520.1 more than before; 
the weight of the quantity of marine air abforbed. 
The fpeciiic gravity of the liquor was found to be 
1.225. ^ts l°fs weight in water (that is, the weight 
of an equal bulk of water) Ihould then be 1567.346 
nearly ; but it contained only, as we have feen, 1399.9 
grains of water: fubtrafting this therefore from 
1567.346, the remainder (that is, 167.446) muft be 
the lofs of 520.1 grains of marine acid; and confe- 
quently the fpecific gravity of the pure marine acid, 
in fuch a condenfed ftate as when it is united to water, 
muft be or 3.100. 

Still, however, it might be fufpe&ed, that the den- 
fity of this fpirit did not entirely proceed from the 
mere denfity of the marine acid, but in part alfo from 
the attraffion of this acid to water ; and though the 
length of time requifite to make the water imbibe this- - 
quantity of marine acid air, naturally led to the fuppo- 
fition that the attraction was not very confiderable, yet 
the following experiment was more fatisfa&ory. He 
expofcd 1440 grains of this fpirit of fait to marine acid 
air for five days, the thermometer being at 50°, or be- 
low ; and then found that it weighed 1562 grains, and 
Confequently had imbibed 122 grains more. Its fpeci- 
fic gravity was then 1.253, which was precifely what 
it ihould have been by calculation. 

Being now fatisfied that the proportion of acid h1. To find the 
fpirit of fait was difcovered, our author determined to proportion 
find it in other acids alfo. For this purpoi’e he took°fpureair 

180 grains of very ftrong oil of tartar deliquium, andin°t
]
her 

found that it was faturated by 180 grains of fpiritaC‘ 1<luor®> 

of fait, whofe fpecific gravity was 1.225 ; and by 
,3 G calculation 
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calculation it appeared, that 180 grains of this fpirit 
contained 48.7 grains of acid, and 131.3 of water. 

s t Hence he drew up a table of the fpecifie gravities of 
acid liquors containing 48.7 grains of pure acid, with 
different proportions of water, from 50 to 410 parts ; 
the liquor wjth the firft proportion having a fpecific 
gravity of 1.497, and the latter weighing only 1.074. 
Mr Baume had determined the fpecific gravity of the 
flrongell fpirit of ia t made in the common manner to be 
1.187, and Bergman i.Tqo; but we are told in the 

. Paris Memoirs for 1700, that Mr Homberg had pro- 
duced a fpirit whofe fpecifie gravity was 1.300; and 

.that made by Dr Prieftley, by faturating water with 
marine acid air, muft have been about 1.500. The 
fpirit of fait, therefore, whofe fpecific gravity is 1.261, 
has but Jittie attraction for water, and therefore at- 
tracts none from the air ; for which reafon alfo it does 
not heat the ball of a thermometer, as the vitriolic 
and nitrous acids do ; though Mr Cavallo found that 
this alfo had fome effebt upon the thermometer. Com- 
mon ipii it of fait, Mr Kirwan informs us, is always 
adulterated with vitriolic acid, and therefore unfit for 

379 thefe trials. 
Quantities Mr Kirwan now fet about inveftigating the quanti- 
fer*CandWab of acid> water, and fixed alkali, in digeftive fait, or 
kali in di- a combination of the marine acid with vegetable al- 
K«kiv« fait, kali- For this purpofe he took 100 grains of a folu- 

tion of tolerably pure vegetable alkali, that had been 
three times calcined to whitenefs, the fpecific gravity 
of which was 1.097; diluting alfo the fpirit of fait 
with different portions of water ; the fpecific gravity 
of one fort being 1.015, and of another 1.098. He 
then found that the above quantity of folution of the 
vegetable alkali required for its faturation 27 grains 
of that fpirit of fait whofe fpecific gravity waff x.098, 
and 23.35 graius of that whofe fpeeific gravity was 
1.115. Now, 27 grains of fpirit of fait, whofe fpe- 
cific gravity is 1.098, contain 3-55 grains of marine 
acid, as appears by calculation. The principles on 
which calculations of this kind are founded, our author 

„20 gives in the words of Mr Cotes. 
Howto find ri'he data requifite are the fpecific gravities of the 
the fpec.fic mixture and of the two ingredients. Then, as the 
K^vlties of difference of the fpecific gravities of the mixture and 

LgtedknS ^ kghter. ingredient is to the difference of the fpe- ' cific .gravities of the mixture and the heavier ingredi- 
ent ; fo is the magnitude of the heavier to the magni- 
tude offfhe lighter ingredient. Then, as the magni- 
tude of the heavier, multiplied into its fpecific gravity, 
is to the magnitude of the lighter multiplied into its 
fpecific gravity; fo is the weight of the heavier to the 
weight of the lighter. Then, as the him of thefe 
weights is to the weight of either ingredient; fo is the 
weight given to the weight of the ingredient fought.” 
Thus, in the prefent cafe, 1.098 —1.000=.098 is the 
magnitude of the heavier ingredient, viz. the marine 
acid, and .098X3.100 = 0.3038 the weight of the ma- 
rine acid; and on the otherhand, 3.100— 1.098 = 2.002, 
the magnitude of the water; and 2.002X1.000 = 2.002 
its weight ; the fum of thefe weights is 2.3058 : then 
if 2.3058 parts of fpirit of fait contain 0.3038 parts 
acid, 27 grains of this fpirit of fait will contain 3.55 
acid. In the fame manner it will be found, that 
^3*35 grains of fpirit of fait, whofe fpecific gravity is 
1.115, contains 3.55 grains acid. 

Our author deferibes very particularly his method of 
6 
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making the faturation of the alkali with the acid ; Concei ts, 
wlurTi c»g if 10 J , 1 *- 4-^. U 14 ...H U — IJl  &C. of tilC which, as it is always difficult to hit with precifion, we c 

fhall here tranferibe. “ It was performed by putting >~’a ts 

the glafs cylinder which contained the alkaline folu- Y"1 ^ 
tion on the fcale of a very fenfible balance, and at the Mr kr - 
fame time weighing the acid liquor in another pair of wan’s me- 
fcales; when the lofs of weight indicated the efcape of*'a* 
nearly equal quantities of fixed air contained in the ad^and-al! 
folution. Then the acid was gradually added by dip- kali with 
ping a glafs rod in it, to the top of which a fmall drop accuracy, 
of acid adhered. With this the folution was ftirrei, 
and very fmall drops taken up and laid upon bits of 
paper ftained blue with radifh juice. As foon as the 
paper was in the lead reddened, the operation was 
completed ; fo that there was always a very fmall ex- 
cels of acid, for which half a grain was conftantly al- 
lowed ; but no allowance was made for the fixed air, 
which always remains in the folution. But as on this * 
account only a fmall quantity of the alkaline folution 
was ufed, this proportion of fixed air muff have been, 
inconfiderable. If an ounce of the folution had been, 
employed, this inappretiable portion of fixed air would 
be fufficient to caufe a fenfibie error; for the quantity 
of fixed air loft by the difference betwixt the weight 
added to the 100 grains and the actual weight of the 
compound was judged of; and when this difference 
amounted to 2.2 grains, the whole of the fixed air was 
judged to be expelled : and it was found to be fo; as 
100 grains of the alkaline folution, being evaporated 
to drynefs, in the heat of 300°, left a refiduum which 
amounted to lob grains, which contained 2.2 grains 
of fixed air.” 

The refult of this experiment was, that 8.3 grains 
of pure vegetable alkali, freed from fixed air and water, mild and 
or 10.5 of mild fixed alkali, were faturated by 3.55 cauflic 
grains of pure marine acid ; and confequently the re- veRerable 
fulling neutral fait fliould, if it contained no water, 
weigh 11.85 grains : but the falls refulting from this^iven ^ 
union (the folution being evaporated to perfect dry- weight o£ 
nefs in a heat of 160 degrees, kept up for four hours) niar’nc 

acid. weighed at a medium 12.66 grains. Of this 11.85 
grains were acid and alkali; therefore the remainder, 
viz. 0.81 grains, were water. An hundred grains of 
perfectly dry digeftive fait contain 28 grains acid, 
6.55 of water, and 65.4 of fixed alkali. 

In his experiments on the nitrous acid, Mr Kirwan 
made ufe only of the dephlogifticated kind, which ap- 
pears pure and colourlefs as water. “ This pure acid ^-1 
(fays he) cannot be made to exifl in the form of air, as„N,t,rOU,t 
Dr Prieftley has fhown ; for when it is deprived of pure, cauT 
water and phlogifton, and furnifhed with a due pro-not be 
portion of elementary fire, it ceafes to have the pro- made.to 

perties of an acid, and becomes dephlogifticated air. ac-'ill'f *** 
Its proportion therefore could not be determined in 
fpirit: of nitre as the marine acid had been in fpirit of 
fait in the laft experiment.”—To determine the mat- 
ter, the following experiments were made. ^ 

_ 1. lo 1963.25 grains of dephlogifticated fpirit of How to Js* 
nitre, whofe fpecific gravity was 1.419, he gradually Ermine 
added 179*5 grains of diftilled water; and when ft quar>tl- 
cooled, the fpecific gravity of the mixture was found T jM,ure: 

to l>e I 389. six 
2. io 1984.5 of this 178.75 grains of water were fi b it o£ 

then added, and the fpecific gravity of the mixturemtre* 
found to be 1.362. 

3* An hundred grains of a folution of fixed vege- 
table 
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Contents, table alkali, whofe fpecific gravity was 1.097, the fame 

that had been formerly ufed in the experiments with 
fpirit of fait, was found to be faturated by 11 grains 
of the fpirit of nitre, whofe fpecific gravity was 1.419, 
by 12 of that whofe fpecihc gravity was i.'389, and by 
13.08 of that whofe fpecific gravity was 1.362. Thefe 
quantities were the medium of five experiments ; and 
It was found necefiary to dilute the acid with a fmall 
quantity of water. When this was neglefted, part of 
the acid was phlogifticated, and flew off with the fixed 
air. Ten minutes were alfo allowed after each affu- 
fion for the matters to unite; a precaution which was 
likewife found to be abfolutely neceffary. 

Upon the fuppofttion, therefore, that a given quan- 
tity of vegetable fixed alkali is faturated by the fame 

fpirit of ni- weight of both acids, we fee that 11 grains of fpirit of 
tre to that nJt;re) yvhofe fpecific gravity is 1.419, contain the 

fame quantity of acid with 27 grains of fpirit of fait, 
whofe fpecific gravity is 1.098, 01 3.55 grains. The 
remainder of 11 grains, or 7.45 grains, is therefore 
mere water ; and of confequence, il the denfity of the 
acid and water had not been increafed by their union, 
the fpecific gravity of the pure nitrous acid fliould be 

To find the 11-8729. But the fpecific gravity of the nitrous, as 
fpecificgra-well as of the vitriolic acid, is augmented by its union 
vityofthe w!th water ; and therefore the lofs of its weight in 

P—’water not exa&ly> as would appear by calculation 
from the above premifes, according to the rules al- 

How to de-ready laid down. To determine therefore the real 
termine the fpeeific gravity of the acid in its natural ftate, the 

quantity of accrued denfity muff be found, and fub- 
maino fpi- traded from the fpecific gravity of the fpirit of nitre, 
rit of nitre \/nofe true mathematical fpecific gravity will then 

appear. This our author endeavoured to effed 
by mixing different portions of fpirit of nitre and 
water, remarking the degree of diminution they fuf- 
tained by fuch union ; but was never able to attain a 
fufficient degree of exadnefs in the experiment. He 
had recourfe therefore to the following method, as af- 
fording more fatisfadion, though not altogether accu- 
rate. Twelve grains of the fpirit of nitre, whofe fpe- 
cific gravity by obfervation was 1.389, contained, as 
our author fuppofed from the former experiment, 3.55 
grains of real acid, and 8.45 of water: then if the 
fpecific gravity of the pure nitrous acidwere 11.872,that 
of this compound acid and water ffould be 1.371 ; for 
the lofs of 3.55 (hould be 0.299, and thelofs of thewater 

12 
8.45, the fum ofthe Ioffes 8.749. Now, — i-371; 

but the fpecific gravity, as already mentioned, was 
1.389 ; therefore the accrued deniity Was at leaft o.18. 
the difference betwixt 1.389 and I.371* calcu“ 
lation indeed is not altogether exad ; but our author 
concludes,, that o. 18 is certainly a near approximation 
to the degree of denfity that accrues to 3-55 grains 

acid by their union to 7.45 grains of water : there- 
fore, fubtrading this from 1.419, we have nearly the 
mathematical fp- cihc gravity of that proportion of 
acid and water, namely, 1.401. 

Again, fince 11 grains of this fpirit of nitre contain 
3-55 gra'ns acid, and 7.45 water, its lofs of weight 
fliould be —7.855 ; and fubtrading the lofs of 
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lofs of the 3.55 grains acid; and confequently the true Consents, 
fpecific gravity of the pure and mere nitrous acid is ^tae 

^^-- — 8.7654. This being fettled, the mathematical ~ v ~" ^ 

fpecific gravity and true increafe of denfity of the 
above mixtures will be found. Thus the mathematical 
fpecific gravity of 12 grains of that fpirit of nitre, 
whofe fpecific gravity, by obfervation, was r.389, muft 
be 1.355 » fuppofing it to contain 5.55 grains acid 
and 8.45 of water. For the lofs of 3.55 grains acid 

•5 r r 
is-x—0.40c, and the lofs of water-8.45; 8.763 ^ 12 
fum of thefe Ioffes is 8.855. Then- 

with wa- 
ter. 
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the 

= 1.355; and 

1.401 
of this, acid the aqueous part from this, the remainder 0.45 is the 

8.855 
confequently the accrued denfity is 1.389—1.355=.034. 
In the fame manner it will be found that the mathe- 
matical fpecific gravity of 13.08 grains of that fpirit 
of nitre, W'hofe fpecific gravity by obfervation was 
1.362, muft be 1.315 ; and confequently its accrued 
denfity .047. _ ^ 

The whole of this, however, ftiil refts on the fup-Expen- 
pofuion that each of thefe portions of fpirit of nitre ment to de- 
contain 3.55 grains of acid. To verify this fuppofi-^"™^^ 
tion, our author examined the mathematical fpecificgra-tity 
vities of the firil mixture he had made of fpirit of nitre add in ipi- j 
and water in large quantities ; for if the mathematical rit of nitre, 
fpecific gravities of thefe agreed exactly with thofe of 
the quantities he had fuppofed in fnaller portions of 
each, be could not but conclude that the fuppofitions of 
fuch proportions of acid and w-ater, as he had deter- 
mined in each, were juft. 

This being determined by proper calculations, MrTabie of 
Kirwan next proceeded to conftrudt another table offpedfiegra- 
fpecific gravities, continuing his mixtures till the ma* ^r 

themacical fpecific gravities found by obfervation Jjtre.how 
nearly coincided with thofe made by calculation. In conftruc- 
this table the fpirit of nitre was mixed with water in red. 
various proportions, but after a different manner from 
that obferved with the fpirit of fait. Nine grains of 
the fpirit containing 3.55 grains of pure acid weie 
mixed with 5.45 of water ; the accrued denfity of the 
mixture was found to be nothing, the mathematical 
fpecific gravity 1.537, and the fpecific gravity by ob- 
fervation wras found the fame. When 10 grains of 
fpirit were mixed with 6.45 of water, the accrued den- 
fity w^aS 0.009, the mathematical fpecific gravity 
I.458, and the fpecific gravity by obfervation 1.467. 
In this manner he proceeded until 38 9° graifis of 
water were mixed with 42-45 fphft* this caie 
the accrued denfity was found to be 0.002, the mathe- 
matical fpecific gravity 1.080, and the fpecific gravity 
by obfervation 1.082. 

The intermediate fpecific gravities, in a table of this 
kind, may be found by taking an arithmetical mean be- 
twixt the fpecific gravities, by obfervation, betwixt which 
the defired fpecific gravity lies, and noting how much it 
exceeds or falls fhort of fuch arithmetical mean ; and 
then taking alfo an arithmetical mean betwixt the ma- 
thematical fpecific gravities bet-vixt which that fought 
for muft lie, and a proportionate excefs or defect. 

The fpecific gravity of the ftrongeft fpirit of nitre 
•yet made, is, according to Mr Baume, 1.500, and ac- 
cording to Mr Bergman 1.586. 

Our author next proceeded to examine the propor- 
2 G 2 
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Contents, tlon of acid, water, and fixed alkali in nitre, in a man- 

Salts? tlC ner to what he had already done with digeflive 1 y ~ 1 > and found that loo grains of perfectly dry nitre 
391 contained 28.48 grains of acid, 5.2 of water, and 66.32 

Quantity of of fixed alkali. 
Some experiments of the fame kind had been made 

inmitre tie- ^ the refultS of which our author com- 
termined. Pared with thofe of his own. The fpecific gravity of 

39a the fpirit of nitre which M. Homberg made ufe of 
Homberg s was 1.349; and of this, he fays, one ounce two 

mems"com-^raC^m8 anc^ ^ grains, or 621 troy grains, are requi- 
pared with rcd t0 faturate one French ounce (472.5 troy) of dry 
thofe of fait of tartar. According to Mr Kivwan’s computa- 

tion, however, 61 3 grains are fufficient; for the fpeci- 
fic gravity lies between the fpecific gravities by obfer- 
vation 1.362 and 1.337, and is nearly an arithmeti- 
cal mean between them. The correfponding mathe- 
matical fpecific gravity lies between the quantities 
marked in Mr Kir wan’s table 1.315 and f.286, being 
nearly 1.300. Now the proportion of acid and water in 
this is 2.629 °f acid and °f water ; for 8.765— 
1.300=:7.465 of water, and 8.765X.300 —2.629 of 
acid; and the fum of both is 10.044. Now, fince 
10.5 grains of mild vegetable alkali require 3.53 grains 
of acid for their faturation, 472.5 will require 159.7; 
therefore if 10.044 grains of nitre contain 2.629 
grains acid, the quantity of this fpirit of nitre requi- 
iite to give 159.7 will be 613.2 nearly, and thus the 
difference with M. Homberg is only about eight grains. 

M. Homberg fays he found his fait, when evapo- 
rated to drynefs, to weigh 1 86 grains more than be- 
fore ; but by Mr Kirwan’s experiment,, it fiiould 
weigh but 92.8 grains more than at firlt; the caufe of 
which difference will be mentioned in treating of vi- 

393 
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aocounted trioiated tartar, as. it cannot be entirely attributed to 
fur. the difference of evaporation. 

Fie alfo afferts, that one ounce (472.5 Troy grains) 
of this fpirit of nitre contains 141 grains of Troy of 
real acid. According to Mr Kirwan’s computation, 
however, it contains only 123.0$ grains of real acid. 
But this difference evidently proceeds from his neglect- 
ing the quantity of water that certainly enters- into 
the compofition of nitre ; for he proceeds on this ana- 
logy, 62 r: 186.6 :: 472-5 : 141. 

Our author obferves, that the proportion of fixed 
alkali affigned by him to nitre is fully confirmed by an 

confirmed cxPer‘ment MrFontana’s inferted in Rozier’s Jour- 
by omTof na ^or I778- He decompofed two ounces of nitre by 
Fontana, diffilling it with a ftrong heat for 18 hours. After the 

dill illation there remained in the retort a fubfknce 
purely alkaline, amounting to 10 French drachms and 
22 grains. Now two Trench ounces contain 945 
grains Troy, and the alkaline matter 607 grains of 
the fame kind : according to Mr Kirwan’s com- 
putation the two ounces of nitre ought to contain 625 
grains of alkali. Such a final 1 difference he fuppofes 
to proceed from the lofs in transferring from one vef- 
fel to another, weighing, filtering, evaporating, &c. 
Mr Kirwan alfo {hows in a very particular manner the 
agreement of his calculations with the experiments of 
M. Lavoifier on mercury diffolvedin fpirit of nitre; but 
our limits will not allow us to infertan account ,of them. 

When finding the quantity'of pure acid contained 
in oil of vitriol, our author made ufe of fuch as was 
aot dephlogifticated; but, though pale, yet a little in- 

I S T R Y. Theory, 
clinmg to red. It contained fome whitifh matter, as Contents, 
he perceived by its growing milky on the affufion of^c °f the 
pure diftilled water ; but he imagines it was as pure as^5' 
the kind ufed in all experiments. 

To 2519.75 grains of this oil of vitriol, whofe fpe-Expe?f- 
cific gravity was i.Srp, he gradually added 1 80 grainsnu-nrs on 
of diftilled water, and fix hours after found its fpeci-oi! v^ 
fic gravity to be 1.771.—To this mixture he again^01, 

added 178.75 grains of water, and found its fpecific 
gravity, when cooled to the temperature of the atmo- 
fphere, to be 1.7 1 9, at which time it was milky. The 
fame quantity of the oil of tartar above mentioned was 
then faturated with each of thefe kinds of oil of vitriol 
in the manner already delcnbed. The faturation was 
effected (taking a medium of five experiments) by 6.5 
grains of that whofe fpecific gravity was 1.819, 6.96 
grains of that v/hofe Ipecitic gravity was 1.7 71, and 
by yH1 that whofe fpecific gravity was 1.719. 

It was found neceffary to add a certain proportion n , . 
of water to each of thefe forts of oil of vitriol; forojJ‘™ 
when they were not diluted, part of the acid wastriolwhy 
phlogifticated, and went off with the fixed air; butnt;'':efiury H 
knowing the quantity of water that was added, it wasthde expe~ 
eafy to find by the rule of proportion the quantity QfPei ltneuts‘ 
each fort of vitriol that was taken up by the alkali. 
Hence it was fuppofed, that each of thefe quantities 
of oil of vitriol of different denlities contained 3.55 
giainsof acid ; as they faturated the fame quantity of 
vegetable fixed alkali with 11 grains of fpirit of nitre, 
which contained that quantity of acid. 

It was next attempted to find the fpecific gravity . . 397 
of the pure vitriolic acid, in a manner fimilar to that J" fj-’1'1 th* 
by which the gravity of the nitrous acid was found; vuy‘of furs’ 
as it cannot be had in the fiiape of air, unlefs when vitriolic 
united with fuch a quantity of plogiftonas quite alters itsacid-' 
properties. The lofs of 6.5 grains of oil of vitriol, whofe 

fpecific gravity is 1.819, is-^- 3.5725 but. as- 

thefe 6.5 grains contained, befides.3.55 acid, 2.95 
of water,^ the lofs of this mult be fubtraded from the-, 
entire lofs ; and then the remainder, .or 0.622, is the, 
lofs of the pure acid part in. that ftate or -ffenfity to 
which it is reduced by its union with-water. The fpe- 
cific gravity, therefore, of the pure vitriolic acid, m<i 

this ftate. of denfity, ^-^^--5,70.7. But to find 

its natural fpeeific gravity, we muff find how much 
its denfity is increafed by its union with this quantity, 
of water : and in order to obferve this, he proceeded 
as before with the nitrous acid. 6.96 grains of oil of . 
vitriol, whofe fpecific gravity was 1.771, contained 
3.55. of acid and 3.41 of water; then its fpeeific gra- 
vity by calculation fhouid be 1.726; .for the. lofs of 

3-55grains ofacidis ——=0.6224 the.lofs of 3.41.1 
grains of water^^i; the fum of the Ioffes 4.032: then - 

6,96 
4.032 therefore the accrued denfity is 1.77J, 

- 1-726^0.45. Taking this therefore from 1.819,, 
its mathematical fpecific gravity will be 1-774.. Then 
the lofs of 6.5 grains of oil of'vitriol,* whofe fpecifie 
gravity by obfervation is 1.819, will be found to be 

6.5 
x.774 ~+-663 5 of this, 2.95 grains are, the lofs 

ei 
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of thfe water it contains, and the remainder 0.714 are expreffed by three decimals i and hence its proportionContents, 

the lofs of the mere acid part. Then 3-55 

, 399 
Difference 
with Mr 
Romberg 
iccounted 
:or. 

0.714 ;snear' 
ly the true fpecific gravity of the pure vitriolic acid. 
The fpecific gravity of the molt concentrated oil of 
vitriol yet made, is, according to M. Baume and Berg- 
man, 2.125. 

Mr Kirwan now conftru6led a table of the fpecific 
gravities of vitriolic acids, of different flrengths, in a 
manner fimilar to thofe conftructed for fpirit of fait 

398 and fpirit of nitre; but for which, as well as the others, 
^iiantiry of we mult refer to Phil. Tranf. vol. 71. He then pro- 
•C1^» ceeded to find the proportion of acid, water, and fix- 
n vitriola- e<^ alkali, in vitriolated tartar, as he had before done 
ed tartar in fal digeftivus and nitre.—He found the falts re- 
btermined fulting from the faturation of the fame oil of tartar, 

with portions of oil of vitriol, of different fpecific gra- 
vities, to weigh at a medium 12.45 grains. Of this 
weight only 11.85 grahis were alkali and acid. The 
remainder, therefore, was water, viz. 0.6 of a grain. 
Confequently 100 grains of perfetdly dry tartar vitrio- 
late contain 21.58 grains acid, 4.82 of water, and 
66.67 fixed vegetable alkali.—In drying this fait, a 
heat of 240 degrees was made ufe of, to expel the 
adhering acid more thoroughly. It was kept in this 
heat for a quarter of an hour.. 

According to Mr Homberg, one French ounce, or 
472.5 grains troy, of dry fait of tartar, required 297.5 
grains troy, of oil of vitriol, whofe fpecific gravity 
was 1.674, to faturate it: but by Mr Kirwan’s calcu- 
lation, this quantity of fixed alkali would requite 325 
grains ; a difference which, confidering the different 
methods they made ufe of for determining the fpeci- 
fic gravities (Homberg’s method by menfuration, 
giving it always lefs than Mr Kirwan’s) the different 
defecation of their alkalies, &c. may be accounted in- 
confiderable. 

The fait produced, according to Mr Homberg, 
weighed 182 grains troy above the original weight of 
the fixed alkali; but by Kirwan's experiment, it fhould 
weigh but 87.7 grains more. “ It is hard to fay (adds 
Mr Kirwan) how Mr Homberg could find this great 
excefs of weight, both in nitre and tartar vitriolate ; 
unlefs he meant by the weight of the fait of tartar the 
weight of the mere alkaline part diftinfi: from the fix- 
ed air it contained; and indeed one would be tempted 
to think he did make the diftinttion ; for in that cafe 
the excefs of weight would be nearly fuch as he de- 
termined it.” 

From Mr Homberg’s calculations, he inferred that 
one ounce (472.5 grains) of oil of vitriol contains 
291.7 grains of acid. Mr Kirwan computes the acid 
only at 213.3 grains; but Hombergmadenoallowance for: 

the w-ater contained in tartar vitriolate ; and imagined 
the whole increafe of weight proceeded from the acid' 
that is united in it to the fixed alkali. Now the a- 
queous part in 560 grains of tartar vitriolate amounts> 
to 37 grains; the remaining difference may be attri- 

4eo buted to the different degrees of defiecation, &c. 
envitV of acetous ac^ Kirwan did not make any 
the acetous experiment; but by calculating from thofe of Horn- 
acid. berg, he finds that the fpecific gravity of the. pure 

acetous acid, free from ftiperfluous water; fhould be 
2.30. “ It is probable (fays Mr Kirwan),' that its 
affinity to water is not ftrong enough to caufe any ir- 
regular increafe in its deafity ; at kail what can be 

of acid and water may always be calculated from its of tIls 

fpecific quantity and abfolute weight.” a ts' ( 
An hundred parts of foliated tartar, or, as it 

fhould rather be called, acetous tartar, contain, when 
well dried, 32 of fixed alkali, 19 of acid, and 49 parts . 
of water.—The fpecific gravity of the flrongeft con- 401 
centrated vinegar yet made is J.069. —It is more dif-Specific 
ficult to fi d the point of faturation with the vegetable ^ravity of1 

than with the mineral acids, becaufe they contain.a muci-^g!^ Vi~ 
lage that prevents their immediate union with alkalies; 
and hence they are commonly ufed. in too- great quan- - 
tity : they fhould be ufed moderately hot, and fufli-- 
cient time allowed them to unite. 402 

From all the experiments above related, Mr Kirwan Vegetable 
concludes, 1. That the fixed vegetable alkali takes UP kes^u* 
an equal quantity of the three mineral acids, and pro-^, equal'*5 

bably of all pure acids; for we have feen that 8.3 quantity of' 
grains of pure vegetable alkali, that is, free from fix- ah th# 1)li“ 
ed air, take up 3.55. grains of each of thefe acids ; andncral aci^s*’v 

confequently 100 parts of cauilic fixed alkali would 
require 42.4 parts of acid to faturate them. But Mr 
Bergman has found that 100 parts of cauilic fixed ve- 
getable alkali take up 47 parts of the aerial acid; which, 
coniidering that his alkali might contain fome water,. 
difiers but little from that already given. It fhould • 
feem, therefore, that alkalies have a certain deter- 
mined capacity of uniting to acids, that is, to a given ■ 
weight of acids; and that this capacity is equally fa-- 
tiated by a given weight of any pure acid indiferimi-- 
nately. This weight is about 2.35 of the vegetable, 
alkali. 403- 

2. That the three mineral acids, and probably all Quantity of : 

pure acids, take up 2.253 times their own weight oftlle ^al1 

pure vegetable alkali, that is, are faturated by that "a
e

turate^he 
quantity. acids. 

3. That the denfity accruing to compound fub- 4°4 
fiances, from the union of their compound parts, and !i’crea!e (.f 
exceeding its mathematical ratio, increafes from a 
nimum, when the quantity of one of them is very fmalliubltances-. 
in proportion to that of the other; to a maximum, when 
their qualities differ lefs : but that the attraction, on 
the contrary, of that part which is in the fmallelt’. 
quantity to that which is in the greater, is at its maxi ■ 
mum when the accrued denfity is at its minimum; but ‘ 405''-: 
not reciprocally: and hence the point of faturation is^hy de“ 
probably the maximum of denfity and the minimum 0fc<)rnP°ft" 
fenfible attraftion of one of the parts-. Hence no de-fome_ 
compofition. operated by means of a fubftance that has times in- 
a greater affinity with one part of a compound than with£omplet e,, 
the other, and than thefe parts have with each other,^1^01*161'" 
can he complete, unlefs the minimum affinity of this ),06 
third fubftance be greater than the . maximum affinity Why the 
of the parts already united. Hence alfo few decom-Bftportions * 
pofitions are complete; unlefs a double affinity inter- 
venes; and hence the la ft portions of the feparated^;nate[y 
fubftance adhere fo obftinately to that with whichstdhere to- 
it was firft united, as all chemifts have obfiervtd.— that with 
Thus, though acids have’ a greater affinity to phlo>- 
giilon than the earths of the different metals have to ' 40y 
it, yet they can never totally dephlogifticate thefe Acids can 
earths but only to a certain degree ; fo, though at-Iiever 

mofpherie air, and particularly dephlogifticated air, at- 
tradls phlogiffon more ftrongly than the nitrous add ,netal];c 

does, yet not even dephlogifticated air can deprive the^arth®^-. 
nitrous acid totally of its. phlogifton; as is evident from 

thee 
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Contents, tKe red colotfr of the nitrons acid, when nitrous air and 
&C. oi the dephlogifticated air are mixed together. Hence mer- 
, . cury precipitated from itsHolution in any acid, even 

40g by fixed alkalies, conftantly retains a portion of the 
Why pre- acid to which it was originally united, as Mr Bayen 
cipirates of }iag fhown. Thus alfo the earth of alum, when preci- 

andabm pitated in like manner from its folution, retains part 
retain part °i' the acid ; and thus feveral anomalous decompoli- 
of the acid, tions may be explained. 

409 4. That concentrated acids are in feme meafure phlo- 
A'lcalies gifticated, and evaporate by union with fixed alkalies, 

eateconcen- 5* That, knowing the quantity of fixed alkali in 
Eiated adds, oil of tartar, we may determine the quantity of real 

410 pure acid in any other acid fubllance that is difficult- 

tei0Vi'1 e the y decompofed ; as the fedative acid, and thofe in ve- quantity of getables and animals. For 10.5 grains of the mild 
pure acid m alkali will always be faturated by 3.55 grains of real 
any fub 
fiance, 

411 
Specific 

acid ; and reciprocally, the quantity of acid in any 
acid liquor being known, the quantity of real alkali 
in any vegetable alkaline liquor may be found. 

Having thus determined the quantity of acid con- 
tained in the liquids of that kind ufually employed in 
chemiftry, as well as the fpecific gravities of the acids 
themfelves, Mr Kirwan became defirous of inveftiga- 
ting the gravity of fixed and volatile alkalies. But as 

gravity of thefe fubitances are not eafily preferved from uniting 
fixed air themfelves with fixed air, he was led to coniider the 

ued^1111* gravity of this in its fixed itate, as an dement necef- 
’4Ia fary for the calculation of the quantities of the alkalies, 

Specific To find the fpecidc gravity of the fixed vegetable 
gravity of alkali, our author proceeded in a manner fimilar to that 

already deferibed, excepting that he weighed it in 
hinvefti-" ether inftead of fpirit of wine. The refults of his expe- 
gated riments are, 

4i3 i. That 100 grains of this alkali contain about 6.7 
grains of earth 5 which, according to Mr Bergman, is 

tamed in it. fdiceous. It pafies the filter along with it when the 
alkali is not faturated with fixed air ; fo that it feems 
to be held in folution in the fame manner as in the ll- 

4t4 quor jilicunh 
Quantity of 2 The quantity of fixed air in oil of tartar and dry 

oiTofTartar vegetable fixed alkali-is various at various times, and 
and dry ve- in various parcels of the fame fait ; but in the purer al- 
getable fix-kalies it may be reckoned at a medium 2f grains in 

ico; and hence the quantity of this alkali may very 
nearly be guefied at in any folution, by adding a known 
weight of any dilute acid to a given weight of fuch a 
folution, and then weighing it again; for as 21 is to 
100, fo is the weight loft to the weight of mild alkali 
in fuch folution. The fpecific gravity of mild and per- 
feftly dry vegetable fixed alkali, four times calcined, 
free from filiceous earth, and containing 2 1 percent, of 
fixed air, was found to be 5.O527. When it contains 
more fixed air the gravity is probably higher, except 
when it is not perfectly dry ; and hence the fpecific 
gravity of this alkali, when cauftlc, was fnppofed by Mr 
Kirwan to be 4.234. For this reafon the fixed alkalies, 
when united to aerial acid, are fpecifically heavier than 
when united either to the vitriolic or nitrous. Thus 
Mr R. Watfon, in the Philofophieal Tranfacfttens for 

fcd alkali. 

415 
Mr Wat- 
fon sac- 1770, informs us, that he found the fpecific gravity of 
count of the ' ' r . - - r p J 1 

fpecific gra-dry fait of tartar, including the filiceous earth it natu- 
vity of fait rally contains, to be 2.761 ; whereae’.the fpecific gravity 
of tartar, 0f vitriolated tartar was only 2.636, and that of nitre 

I-933‘ reafon why nitre is fo much lighter than 
&c. 
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tartar vitriolate is, that it contains much more water, Contents, 
and the union of the acid with the water islefs intimate. til« 

Impure vegetable fixed alkalies, luch aspearl-afti, pot- ‘ a s 

allies, dec. contain more fixed air than the purer kind. 
According to Mr Cavendilh, pearl-alh contains 2^*4 wh/nitre 
or 20.qper cent, of fixed air. Hence in lyes made fromis fo much 
thefe lalts, of equal fpecific gravities with thofe of a fighter than 
purer alkali, the quantity of ialine matter will proba- vunolate4 
bly be in the ratio of 28.4 or 28.7 to 21 ; but this ad- 
ditional weight is only fixed air. Much alfo depends Quantity 0! 
on their age; the oldeft containing moft fixed air. Our fixed air in 
author alfo gives a table of the fpeeific gravities of differ- l3u^e VjeSe" 
ent folutionsof vegetable fixed alkali, in a manner fimilar 
to what he had done before with the acids. He begins mined by 
with 64.92 grains of a folution containing 26.25 Mr Cavea* 
grains of fait, and 38.67 of water. The accrued den-h1^1, 

fity he finds to be the mathematical ipecific gra- 
vity 1.445, and the fpecific gravity by obfervation 
1.495. Ry continually diluting the folution contain- 
ing the fame quantity of fait, he brings the abfolute 
weight of it at lall to 34.1.94 grains, of which 317.49 
are water ; the accrued denfity 0.01, the mathema- 
tical ipecific gravity I.cOi, and the fpecific gravity by 
obiervation 1.062. 4,8 

In a fubfequent paper on this fubjedf, Philofophical Quantity d 
Tranfadfions, vol. 72, p. 179, our author corre&s aacitl tal<e” | 
fmall miftake concerning the quantity of acid taken UP hLd alkali j 
by 10.5 grains of mild vegetable alkali. In his former exaitiy de-i 
computations he had made no allowance for the fmall termined. t 
quantity of earth concaiTied in this quantity of alkali ; 
which, though inconfiderable in it, becomes of confe- 
quence where the quantities are large. The error, how- 
ever, oecafioned by thisomiffion, isfenfible in his calcula- 
tions concerning the quantities of acid, alkali, &c. con- 
tained in the neutral lalts, as well as in that concerning 
the vegetable alkali. When the correction is properly 
made, he lays, it will be foundthat too grains of fuch al- 
kali, free from earth, water, and fixed air, take up 46.77 
of the mineral acids, that is, of the mere acid part; and 
100 grains of common mild vegetable alkali take np 
36.23 grains of real acid. An hundred grains or per- Of the 
feCtly dry tartar vitriolate contain 30.21 of real acid, 8ua!U'ty 0f|i 
64.61 of fixed alkali, and 5.18 of water. Cryitallized 
tartarvitriolate lofesonly one percent, of water in a heat in iated tar- I 
which its acid is not feparated in any degree ; and tar; 
therefore contains 6.18 of water. An hundred grains 
of nitre, perfeClly dry, contain 30.86 of acid, 66 of al- 
kali, and 3.14 of water; but in cryftallized nitre the 
proportion of water is forriewhat greater; for 100 
grains of thele cfyftals being expofed to a heat of 
1800 for two hours, loft three grains >)f their weight 
withoutcxhaling any acid fmell; fiut when expofed to 
a heat of 200 degrees, the fmell of the nitrous acid is 
difiinCtly perceived. Hence 1 00 grains of cryftallized ^ j , j, 
nitre contain 29 89 of mere acid, 63 97 of alkali, and * * I 
6.14 of water. An hundred grains of digeftive fait 
perfectly dry, contain 29.68 of marine acid, 63.47 of 
alkali, and 6 85 of water. One hundred grains of 
cryftalifzed digeftive fait lofe but one grain of their 4ZI 
w eight before the fmell of the marine acid is perceived; fn digdtive 
and hence they contain 7.85 grains of water. fait. 

Another miftake, more dnficuit to be corrected, w’as 
his fuppofing the mixtures of oil of vitriol and water, 

■and fpirit of nitre and water, had attained their maxi- 
mum of denfity when they had cooled to the tempera- 

ture 
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Contents, ture of the atmofphere ; which at the time he made the 
&c. of the experiment was between 50° and 6o° of Fahrenheit. 
Salt8 . The mixure with oil of vitriol had been fuffered to Hand 

iUu,_w fix hours ; but when the acid was fo much diluted as 
Timbre- to occafion little or no heat, it was allowed to (land en- 
quired by ly for a very little time. Several months afterwards, 
mixtures of^Q^v^ many of thefe mixtures were found much 
n''ids1"and ^enfer w^en he firlt examined them ; and it was 
water to ac-difeovered, that at leall twelve hours reft was necef- 
quire their fary before concentrated oil of vitriol, to which even 
utmoftden-twi-ce jts weight of water is added, can attain its ut- 

j *t^‘ moft denfity ; and dill more when a fmaller pro- 
portion of water is ufed. Thus when he made the 
mixture of 2519.75' grains of oil of vitriol, whofe Ipe- 
cific gravity was 1.819, with 180 of water, he found its 
denfity fix hours after 1.77 1, but after 24 hours it was 
I.798 : and hence, according to the methods of cal- 
culating already laid down, the accrued denfity was at 
lead .064 inftead of .045. But by ufing oil of vitriol 
dill more concentrated, whofe fpecific gravity was 
1.8846, he was enabled to make a dill nearer approxi- 
mation ; and found, that the accrued denficy of oil of 
vitriol, whofe fpecific gravity is 1.819, amounts to 
o. 104, and confequenlly its mathematical fptcific gra- 
vity is 1.715. Six grains and a half of this oil of vi- 
triol contained, as has been already obferved, 5.55 of 
mere acid, and the remainder was water. The weight 
of an equal bulk of water is 3.79 grains ; and fubtrac- 
ting from this the weight of the water that enters 
into the compofition of the oil of vitriol, it will 
be found, that the weight of a bulk of water equal to 
the acid part is 0.84; and confequently ihe fpecific 
gravity of the mere acid part is 4.226. I bus, by con- 
ftantly allowing the mixtures to reft at lead 12 hours, 
until the oil of vitriol was diluted with four times its 
weight of water, and then only fix hours before the 
denfity of the mixtures was examined, he condi u&ed 
another table, in which 1000 grains of liquor contain- 
ed 612.05 of pure acid, 387.95 of water, the ac- 
crued denfity being .o7> ar,d the mathematical fpecific 
gravity 1.877. Increafing the quantity of water till 
the acid weighed 7000 grains, and the water 6387.95, 
he found the accrued denfity .059, and the mathema- 
tical fpecific gravity 1.069. By a fimilar corredion 
of his experiments on the acid of nitre, he found its 
denficy to be 5.530 ; a fimilar table was conftruded 
for it, for which we refer our readers to the 72d vo- 
lume of the Philofophical Tranfadions. 

Attention Thefe experiments were made when the thermome- 
»f the dot- ter ftood between <;o0 and 6o° of Fahrenheit; but, as 
fity of acids Jt mJght be fufpeded that the denfity of acids is con- 
by various firferably altered at different degrees of temperature, he 

jieat endeavoured to find the quantity of this alteration in 
the following manner : To calculate what this denfity 
would be at 550, he took fome dephlogidicated fpirit 
of nitre, and examined its fpecific gravity at different 
degrees of heat ; which was found to be as follows. 

Degrees Specific 
of heat. giavity. 

30 I4653 
46 1-4587 

' 86 M5C'2 

120 i-4t23 
The total expanfion of this fpiritof nitre, therefore, 

from 30 to 1 20 degrees, that is, by 90" of heat, was 
0.0527; for i.465©=4i23-f-.C'527. By whichwefee, 
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that the dilatations are nearly proportional to the de- Contents, 
grees of heat : for beginning with the firft dilatation tIie 

from 30 to 46 degrees, that is, by 16 degrees of heat, .. . 
we find that the dift’erence between the calculated and 
obferved dilatations is only io-5^ 5 a difference of no 
confequence in the prefent cafe, and which might arife 
from the immerfion of the cold glafs-ball filled with 
mercury in the liquor. In the next cafe the differ- 
ence is ftill lefs, amounting only to i-gsVo• 

With another, and fomewhat ftrongcr fpirit of nitre, 
the fpecific gravities were as follow : 

Degrees Specific 
of heat. gravity. 

34 1-475° 
49 !-465 3 

150 1-3792 < 
Here alfo the expanfions w-ere nearly proportional to 
the degrees of heat; for ii6Jof heat, the difference 
between 34 and 150, produce an expanfion of 0.0958 ; 
and 150 of heat, the difference between 34 and 49, 
produce an expanfion of 0.0097 ; and by calculation 
00123: which lad differs from the truth only by 
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From this experiment we fee, that the ftronger the strong fpi- 

fpirit of. nitre is, the more it is expanded by the fament of nitre 
.degree of heat : for if the fpirit of nitre of the lad ex- more ‘pT 
periment were expanded in the fame proportion as tpan

7 

the former, its dilatation, by 116 degrees of heat, vveilk} an(i 
fhould be 0.0679 ; whereas it was found to be 0.0958. why. 

As the dilatation of the fpirit of nitre is far great- 
er than that of water by the fame degree of heat, and 
as it confifts only of acid and water; it clearly follows, 
that its luperior dilatability mud be owing to the acid 
pan : and hence the mor« acid that is contained in- 
any quantity of fpirit of nitre, the greater is its dilata- 
bility. We might therefore fuppofe, that the dilata- 
tion of nitre was intermediate betwixt the quantity of 
water it contains and that of the acid But there 
exifts another power alfo which prevents this fimple re-- 
fult, v/z. the attraction of the acid and water to each 
other, which makes them occupy lefs fpace than the 
fum of their joint volumes; and by this condenfation our 415 
author explains his phrafe of accrued denjlty.. Taking 
this into the account, we may confider the dilatation tatlonot 
of the Ipirit of nitre as equal to thofe of the quan- ipirit of 
titles of water and acid it contains, minus the con-rntre. 
deniation they acquire from their mutual attradion; 
and this rule holds as to all other heterogeneous com- 
pounds. _ _ 4a(5 

To find the quantities of acid and water in fpirit of ui me 
nitre, whofe fpecific gravity was found in degrees of quantities 
temperature different from thofe for which the table01 ducl auc* 
was conftruCted, viz. 540, 55°, or 56° of Fahrenheit, 
the fureft method is to find how much that fpirit of0y 
nitre is expanded or coudenfedby a greater or leffer de-iu-re. 
gree of heat; and then, by the rule of proportion, 
find what its denfity would be at 550. But if this 
cannot be done, we diall approach pretty near the truth, 
if we allow T-ereny for every 150 degrees of heat above or 
below 550 of Fahrenheit, when the fpecific gravity 
is between 1.400 and 1.500, and when the fpe- 
cific graviry is between 1.400 *and 1.500.—The di- 
latations of oil and fpirit of vitriol were found to be ex- 
ceedingly irregular, probably by reafon of a white 
foreign matter, which is more or iefs lufpended or dif- 
foived in it, according, to its greater or leder dilution ;; 
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and tins matter our author did not feparate, as he in* 
tended to try the acid in the date in which it Is com- 
monly ufed. In general he found that 150 of heat 
caufed a difference of above in its fpeciiic gravity, 
when it exceeds 1.800, and of ToW when its ipecific 
gravity is between 1.400 and t-300—The dilatations of 
fpirit of fait at e very nearly proportional to the degrees 
of heat, as appears by the following table. 

Degrees Specific 
. Of Heat. Gravify, 

.33 i.igitf 
54 1.1860 
66 1.1820 

128 11631 

’Hence t-Sito fhould be added or fubtra&ed for every 
2i° above or below ^5°, in older to reduce it to 55°, 
the degree for which itspropOftion of acid and water was 
calculated. The dilatability of this acid is much greater 
than that of water, and even than that of the nitrous 

418 acid of the fame denlity. 
♦Quantity of Our author next proceeds to confider the quantity of 

Takc^u' b Pure ac'ds taken Up at the point of faturation by the 
variouHub-van°us fubftances they unite with.-*-He begins with the 
fiances. mineral alkali. Having rendered a quantityof this cau* 

429 ftic in the ufual manner, and evaporating one ounce 
^J.n£'j^a1'of the cauftic foliation to perfeft drynefs, he found it 
prepared to contain 20.25 grains of folid matter. He was af- 
jor thefe fured, that the watery part alone exhaled during eVa- 
experi- poration, as the quantity of fixed air contained in it 

was very fmall, and to diffipate this a much greater 
heat would have been requifite than that which he 
ufed. This dry alkali was diffolved in twice its weight 
of water; and faturating it with dilute vitriolic acid, 
he found it to contain 2.25' grains of fixed air ; that be- 
ing the weight Which the faturated folution wanted of 
being equal to the joint weights of water, alkali, and 
fpirit of vitriol employed. 

Quantity of The quantity of mere vitriolic acid neceffary to fa* 
turate too grains of pure mineral alkali was found to 

men ts. 

Vitriolic 

t >""fa* be 6° or 61 grains ; the faturated folution thus form- 
curate in ec* evaporated to perfect drynefs weighed 36.5 

grains; but of this weight only 28.38 were alkali 
and acid; the remainder, that is, 8.12 grains, there- 
fore, were water. Hence 100 grains of-Glauber’s 

-Quantity ofPer^e^y dried, contained 29.12 of mere vitriolic 
ingredients acid, 48.6 of mere alkali, and 22.28 of water. But 

Glauber’s fait cryftallized contains a much larger pro in G au- 
ger’s fait. 

Quamity of faturating the mineral alkali with dephlogifti- 

portion of water; for 100 grains of thefe Cryltals heat- 
ed red hot loft 55 grains of their weight; and this lofs 
Mr Kirwan fuppofes to arife merely from the evapo- 
ration of the watery part, and the remaining 45 con- 
tained alkali, water, and acid, in the fame propor- 
tion as the 100 grains of Glauber’s fait perfedlly dried 
above mentioned. Then thefe 45 contained 13.19 
grains of vitriolic acid, 21.87 °f fixed alkali, and 9.94 
of water : confequently 100 grains of cryftallized Glau- 
ber’s fait contain 13.19 of vitriolic acid, 21.87 of al- 
kali, and 64*94 water. 

mineral al- cated nitrous acid, it was found that ico grains of the 
kali taken alkali took up 57 of the pyre acid in the experiment 

t|e* he moft depended upon; though in feme others this 
ted°nitrous" quant‘ty varied by a few grains: he concludes, there- 

; f°re> that the quantity of alkali taken up by this acid 
nearly the fame as that taken up by the vitrio* 

J*0 7*- 

s 
lie. 
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Suppofing this quantity to be 57 gfainS, then 100 Contents, 

r 1 •-  r.cii.. j—  „ - r - , &C. of the grains of cubic nitre, perfe&ly dry, contain 30 of acid, ,^cc-1 

52.18 of alkali, and 17.82 of water; but cubic nitre 
cryftallirted contains fomething more water ; for 100 ' c. 
grains of thefe eryftals lofe about four by gentle dry- 
ing ; therefore 100 grains of the cryftailized fait con- 
tain 28.8 of acid, 50.09 of alkali* and 21.11 of wa- 
ter. 

An hundred grains of mineral alkali require from marine 
63 to 66 or 67 grainfe of pure marine acid to faturate acid, 
it; but Mr Kirwan fuppofes that one reafon of this 
variety is, that it is exceeding hard to hit the true 
point of faturation. Allowing 66 grains to be the 
quantity required, then 100 grains of perfe&ly dry 
common fait contain nearly 35 grains of real acid, 
53 of alkali, and 13 of water; but 100 grains of the 
cryftallized fait lofe five by evaporation : fo that 100 
grains of thefe cryftals contain 33.3 of acid, 50 of al- 
kali, arid 16.7 of water. 

The proportion of fixed air, alkali, and water, was Proportion 
thus inveftigated ; 200 grains of thefe cfyltals were of fixed air, 
diffolved in 240 of water 5 the folution was faturated 
by fuch a quantity of fpirit of nitre as contained 40w^r,in'l 
of pure nitrous acid; whence it was inferred that i,yt|,i3f3tu, 
thefe 20c grains of fait of foda contained 7'© of pureiation. 
alkaline fait. The faturated folution weighed 40 
grains lefs than the fum of its original weight, and 
that of the (pirit of nitre added to it ; confequently it 
loft 40 grain? of fixed air. The remainder of the ori- 
ginal weight of the cryfials therefore muft have been 
-water, viz. go grains. Confequently loo grains of 
thefe.cryftals contained 35 of alkali, 20 of fixed air, 
and 45 of water. This proportion differs confiderably 435 
from that affigned by Mr Bergman and Lavoilier, which ^!^‘r^ce* 
our author imputes to their having made ufe of foda Ben'man 
recently .cryftallized ; but Mr Kirwan’s had been made and Lavoi* 
for fome months, and probably loft much water and fo'ac- 
fixed air by evaporation, which altered theproportion 0f countedfol,*i 
the whole. According to the calculations ol Bergman 
and Lavoifier, 100 grains of this alkali take up 80 
of fixed air. The fpecific gravity of the cryftallized 
mineral alkali, weighed in ether, was found' to be 
'i .42 1. 

The proportion of the different ingredients in vo- ^to^or- 
latile alkalies can only be had from the experiments tions of in* 
lately made by Dr Prieftley concerning alkaline air. gradients 
He informs us, that iT% of a meafure of this, and one il?, v"latiJe 

meafure of fixed air, faturate one another. Then, fup-3*6*' 
poling tbe meafure to contain 100 cubic inches, 
185 cubic inches of alkaline air take up loo of fixed 
air ; but 1 85 cubic inches of alkaline air weigh at a 
medium 42.55 grains, and 100 cubic inches of fixed 
air weigh 57 grains; therefore 100 grains of pure 
Volatile alkali, free from water, take up 134 of fix- 
ed air. 

On expelling its aerial ^cid from a quantity of this 
volatile alkali in a concrete ftate, and formed by fub- 
limation, he found, that 53 grains of it weie fixed 
air: according to the preceding calculation, 100 grains 
of it ftiould contain 39.47 of real alkali, and 7.53 of 
water, the reft being fixed air.—On faturating a quan- 
tity with the vitriolic, nitrous, and marine acids, 1 co 
grains of the mere alkali were found to take up 106 
oi riiere vitriolic acid, 1 15 of the nitrous, and 130 of 
the marine acid. The fpecific gravity of the volatile 

alkali 

u 
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alkali weighed in ether (b) was 1.4076. The propor*" 
tion of water in the different ammoniacal falts could not 
be found on account of their volatility ; but was fup- 
pofed to be very fmall, as both volatile alkali and 
fixed air cryftallize without the help of water when in 
an aerial ftate. 

In making experiments on calcareous earth, it was 
firft diffolved in nitrous acid; and after allowing for 
the lofs of fixed air and water, 100 grains of the pure 
earth was found to take up 104 of nitrous acid ; but 
only 91 or 92 of mere vitriolic acid were required to 
precipitate it from the nitrous folution. 

Of the marine acid 100 grains of the pure calcare- 
ous earth require 112 for their folution. The liquor 
at firft is colourlefs, but acquires a greenifh colour by 
Handing. 

Natural gypfum varies in its proportion of acid, 
proportion water, and earth; 100 grains of it containing from 

32 to 34 of acid and likewife of earth, and from 26 to 
32 of water. The artificial gypfum contains 32 of 
earth, 29.44 of acid, and 38.56 of water. When 
well dried, it lofes about 24 of water ; and therefore 
contains 42 of earth, 39 of acid, and 19 of water, per 
hundred. 

Nitrous felenite (folution of calcareous earth in ni- 
trous acid) carefully dried, contains 33.28 of acid, 32 
of earth, and 34.72 of water. 

The fame quantity of marine felenite (folution of 
calcareous earth in marine acid), well dried, in fuch a 
manner as to lofe no part of the acid, contain of the 
latter 42.56, of earth 38, and or water 19.44. 

Magnefia, when perfectly diy and free from fixed 
air, cannot be difiblved in any of the acids without 
heat. Even the ftrongeft nitrous acid diA-not aft up- 

acids with on it in 24 hours in the temperature of the atmofphere; 
out heat, but in a heat of 180°, the mineral acids, diluted with 

four, or even fix, times their quantity of water, had a 
very fenfible effeft upon it: but the quantity of acid 
diffipated by heat rendered it impofilble to afcertain 
how much was neceflary for folution, except by precipi- 
tation after it had been diffolved. For this purpofe 
the cauftic vegetable alkali w^as employed ; by which 
it appeared that 100 grains of pure magnefia take up 
125 of mere vitriolic acid, 132 of the nitrous, and 140 
of the marine. All of thefe folutions appeared to con- 
tain fomething gelatinous ; but none of them reddened 
vegetable blues ; and that in the marine acid became 
greenilh on Handing for fome time. 

An hundred grains of perfeftly dry Epfom fait con- 
tain 45.67 of mere vitriolic acid, 36.54 of pure earth, 

grcdients in an(j 17.83 of water. Solution of common Epfom fait, 
common however, reddens vegetable blues, and therefore con- 

pom alt»tajTls an excefs 0f acid. A like quantity of nitrous 

Epfom, well dried, contains 35.64 of acid, 27 of pure 
earth, and 37.36 of water. The folution of marine 
Epfom cannot be tolerably dried without lofing much 
of its acid together with the water. The fpecific gra- 
vity of this earth is 2.3296. 

Moft writers on chemiftry have faid that earth of 
alum contains fcarce any fixed air ; but Mr Kirwan 
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found that it contained no lefs than percent, though Contents, 
it had been previoufly kept red-hot for half an hour. t^ie 

It difiblved with a moderate effervefcence in acids un- . 
til the heat was railed to 220°; after which the folu- 
tion was found to have loft weight in the proportion 
above mentioned. - 447 

An hundred grains of this earth, deprived of the Quantity 
fixed air, require 13 3 of the pure vitriolic acid to dif- T1 

folve them. The folution was made in a very dilute aiUIU> 
fpirit of vitriol, whofe fpecific gravity was 1.093, and 
in which the proportion of acid to the water was near- 
ly as 1 to 14. It contained a flight excefs of acid, 
turning the vegetable blues to a brownifh red ; but it 
cryftallized when cold, and the cryftals were of the 
form of alum. Our author, therefore, is of opinion, 
that this is the true proportion of acid and earth to be 
ufed in the formation of that fait, though there was 448 
not water enough to form large cryftals. Perceiving This fait ai- 
that the liquor contained an excefs of acid, more 
earth was added; but thus it was found impofiible ceps‘0pacjj< 
to prevent it from tinging vegetable blues of a 
red colour until a precipitation was formed : and 
even when this was the cafe, though one part of 
the fait fell in the form juft mentioned, yet the reft 
would Hill redden vegetable blues as before ; though 
here our author doubts whether this be a mark 
of acidity. An hundred grains of alum, when dried, 
contain 42.74 of acid, 32.14 of earth, and 25.02 of 
water ; but cryftallized alum lofes 44percent, by defic- 
cation : therefore 100 grains of it contain 23.94 of 
acid, and 58.06 of water. An hundred grains of this pr0p0rti0n 
pure earth take up, as near as can be judged, 153 of of pure 
pure nitrous acid. The folution ftill reddened vege- ear^h 

table blues ; but after the above quantity of earth was ^ 
added, an infoluble fait began to precipitate. The trous acid; 
folution, when cold, became turbid, and could not be 
rendered quite clear by 500 times its quantity of wa- 4,.0 
ter. An hundred and feventy-three grains of pure By marine 
marine acid are required for the difiblution of 100 acid, 
grains of earth of alum, but the liquor ftill reddened 
vegetable blues. After this an infoluble fait was form- 
ed ; but it is difficult to afcertain the beginning of its 
formation precifely both in this and the preceding 
cafes. The fpecific gravity of pure argillaceous earth, 
containing 25 per cent, of fixed air, is 1.9901. 451 

In the experiments made by our author on metals, Expei i- 
the acids employed were fo far dephlogifticated as to 
be colourlefs ; the metals were for the moft partredu- 454 
ced to filings, or to fine povrder in a mortar. They Belt me- 
were added by little and little to their refpeftive men- ^hod of dH* 
ftrua; much more being thus diflblved than if the 
whole had been thrown in at once, and the folution 
was performed in glafs vials with bent tubes. 453 

An hundred grains of bar-iron, in the temperature Proportion 
of 56°, require for their folution 190 grains of the real j^r°n 

acid, whole proportion to that of the water, with ^ Vitriolic 
which it Ihould be diluted, is as 1 to 8, 10, or 12. acid. 
It would aft on iron, though its proportion were 
greater or lefler, though not fo vigeroufly ; but by 
applying a heat of 200° towards the end, 123 grains 

'3 H of 

(b) The fixed and volatile alkalies were weighed in ether on account of their great folubility 
water. 

in 
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Contei ts, of real acid M^ould be ludlcient. The air produced by 

Fairs?1 * ^°^ut;^on eil5-!r^ly inflammable, and generally 
i, —‘v-. „ amounts to 155 cubic inches. 

454 _ Ky the aflillance of a Itrong heat, iron is alfo foluble 
Quantity in the concentrated vitriolic acid, though in fmaller 
of r’flam- quantity ; and inftead of inflammable air, a large quan- 

t^dac^d vitriolic air is produced, and a little fulphur is 
4.55 fublimed towards the end. Thereafon of this is, that 

Why vitri- the concentrated vitriolic acid, containing much lefs 
oiic air is fpecific fire than the dilute kind, cannot expel the 
£y°diffol- phlogifton in the form of inflammable air (which ab- 
ving iron barbs a vatt quantity of fire), but unites with it when 
in concen- further dephlegmated by heat, and thus forms both vi- 
tiated oil triolic air and fulphur. An hundred grains of iron 

diflblved without heat afford more than 400 of vitriol; 
and 100 grains of vitriol, when cry ftalli/.ed, contain 
25 of iron, 20 of real acid, and 55 of water. When 
calcined nearly to rednefs, thefe cryftals lofe about 40 
per cent, of water. 

ouiuuuu 01 d he calces of iron are foluble in the vitriolic acid 
the calces of according to the quantity of phlogiiton they contain ; 
ii-on m vi- [he more phlogifticated being more readily foluble, and 
t.u, -c au . ty10{e which are dephlogifticated lefs fo. The latter 

not only require more real acid for theft folution, but 
affor', ''"1— ’■  ’ 
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that ol the mftead of cryftals like the others. Hence alfo folu- 

cat^d*”abest^°nS ^rOU’ when ncwT made, diminilh, and confe- 
«Cf iron re-C (llient1iy phlogillicate, the fuperincumbent air by their 
fufe* to cry-£ra<1ual emiifion of phlogifton; at the fame time that 
hailize. the calx, becoming more and more dephlogifticated, 

gradually falls to the bottom, unlefs more acid be added 
to keep it in folution. 

Proportion An hundred grains of iron require for their folution 

foivTrUn^ in nitrous a.cid x42 grains of real acid, fo diluted that its proportion to water ftiould be as 1 to 13 or 14; 
and when this laft proportion is ufed, the heat of a 
candle may be employed for a few feconds, and the 
accefs of common air prevented. Thus about 18 cubic 
inches of nitrous air are produced, the reft being ab- 
forbed by the folution, and no red vapours appear. 
i3ut if the proportion of acid and water be as r to 8 
or 10, a much greater quantity of metal will be de- 
phlogifticated by the application of heat, though very 
little of it be held in folution. Thus, from 100 grains 
of iron Mr Kirwan has obtained 83.87 cubic inches of 
nitrous air ; and by diftilling the folution, a ftill greater 
quantity may be obtained which had been ablorbed. 
The reafon that nitrous folutions of iron or other me- 

Why no In- ,tals yid^ n° infkmmab!e air is, becaufe this acid has 
flammable le/s affinity to water, and more to phlogifton, than the 
air is here vitriolic, andlikewife contains much lefs fire than either 

that or the marine (fee n° 2 78); and therefore unites with 
phlogifton, inftead cf barely expelling it. Hence alfo 
the vitriolic acid, though united with 30 tunes its 
weight of water, will ftill vifibly a& on iron, and fepa- 
rate inflammable air in the temperature of 550; where- 
as nitrous acid, diluted with 15 times its weight of 
water, has no perceptible effea on the metal in that 
temperature. Phe calces of iron, if not too much de- 
phlogifticated, are alio foluble in the nitrous acid, 

nuu Lcmcu i wo hundred and fifteen grains of real marine acid 
up by the required for the folution of 100 grams of iron, 
marine acid. When the proportion of water to the acid is as four to 

o.iCj it effeivefcts rather too violently with the metal; 
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and heat is rather prejudicial, as it volatilizes the acid. Contents, 
No marine air flies off; and the quantity of inflam-fC(: tlie 

mable air is exaftly the fame as with diluted vitriolic d s’ 
acid. The calces of iron are alfo foluble in marine , 
acid, and may be diftinguifhed by their reddifh colour Oakes of 
when precipitated by fixed alkalies, while the precipi- Iron preci- 
tates of the metal are greenifh. pirated of 

An hundred and eighty-three grains of real vitriolic colour fro 
acid are required to diflblve an hundred grains of cop- their folu- 
per ; the proportion of acid to that of water being as 1 cion in ma- 
in i.y, or at leaft as 1 to 1.7 ; and a ftrong heat muflWne acid. 
alfo be applied. Mr Kirwan fays he never could diflblve p 

464. 
the whole quantity of copper; but to diflblve a given 0f 
quantityof it, aftill greater heat muft be employed in the cliflblved by 
proportion of 28 to 100; but this refiduum alfo is fo-VJt,r‘°fic 
luble by adding more aciu. Copper dephlogifticatedacid* 
in this manner is foluble by adding warm water to the 
mats. _ _ _ 465 

By treating 128 grains of copper in this manner, we hidumma- 
obtain 11 cubic inches of inflammable air and 65 of^'f aiKl vi- 
vitriolic acid air. When inflammable air was obtained, air 
however, our author tells us the acid was a little more from folu- 
aqueous. The reafon why copper cannot be dephlo- tion of cop- 
gifticated by dilute vitriolic acid, or even by the con- Hr In VI’ 
centrated kind without the alfiftance of heat, is its tnol^cl<i* 
ftrong attraftion to phlogifton, and the great quantity Wh> this 
it contains. metal cani 

An hundred grains of vitriol of copper contain 2 7not 

of metal, 30 of acid, and 43 of water; 28 of which 
laft are loft by evaporation or flight calcination. An triolic acid. I 
hundred grains of copper, when diflolved, afford 373 467 
of blue vitriol. Proportion i 

_ An hundred grains of copper require 130 of pure 
nitrous acid for their diflblution. If the acid be fobluevi-!* 
far diluted that its proportion of water be as x to 14, triol. 
the affiftance of heat will be neceffary, but not other- 4^? 
wife. This folution affords 674 inches of nitrous 
air.—The calces of copper are foluble in the nitrous foivecHy j 
acid* nitrousatid. 

A like quantity of this metal requires 1190 grains 4<^? 
of real marine acid, as well as the afiiftanee of a mode-lanne 

rate heat, to diflblve them ; the proportion of water 
being as 4^- to 1. By employing a greater heat, more 
of the acid will be requifite, as much more will be dif- 
fipated: the concentrated acid ads more vigoroully  
Calces of copper are likewife foluble in the marine acid, 
though lefs eafily than in the nitrous. 47Q 

The vitriolic acid diffolves tin but in fmall quantity; Adion o£ 1 
an hundred grains of the metal requiring for their fo- ^ viriolic 
lution 872 of real acid, whofe proportion to watei ac*d d*1* 
fliould not be lefs than 1 to 0.9. A ftrong heat is alfo 
required. When the adion of the acid has cealed, 
fome hot water fhould be added to the turbid folution, 
and the whole again heated. The metal is foluble in 
a more dilute acid, but not in fuch quantity. -The [nfkm'ma, 
iolution above mentioned affords 70 cubic inches ©f in-b!e air ob- 
flammable air.-—I he calces of tin, excepting that pre-tainecl from 
cipitated from marine acid by fixed alkalies, are inib-lhefo:utiou* 
luble in the vitriolic acid. 

An hundred grains of tin require 1200 of real ni-Tiimliffol- 
ti ous acid; whofe proportion of water fhould be at vcd 

leaf! 25 to 1, and the heat employed not exceedingtrous acij8 

6o°. The quantity of air afforded by fuch folution fs 
only 10 cubic inches, and it is not nitrous. The fo- 

lution 



Theory. CHE M I 
Contents, lution Is not permanent; for In a few days it depofites 

nf the _ ...L.V.TL J .*    il 1 /L . „• 1 of the 
gaits. 

47.3 
In marine 
acid. 

474. , 
Lead w ith 
vi'riolic 
acid. 

dilute vi- 
triolic acid. 

.476. With ni- 
trous acid 

a whitifh calx, and in warm weather budls the vial. 
The calces of tin arc infolnble in this acid. 

Four hundred and thirteen grains of pure marine 
acid are required to diffolve loo grains of tin, the pro- 
portion of water being as ql- to I. The alMance of 
a moderate heat is alfo required. About 90 cubic in- 
ches of inflammable, and xo of marine air, are afford- 
ed by the folution ; but the calces of tin arc nearly 
infoluble in this acid. 

An hundred grains of lead require 600 grains of 
real vitriolic acid for their folution, the proportioq 
being not lefs than x of acid to -jTL of* water ; and it 
will Hill be better if the quantity of water be lefs : for 
which reafon, as in copper, a greater quantity of me- 
tal fhould be employed than what is expected to be 
diffolved. A ftrong heat is alfo reqnifite; and hot 

47f water fhould be added to the calcined mafs,. though in 
Scarce fo- fmall quantity, as it occafions a precipitation.—This 
luble In metal is alfo foluble, but very fparingly, in dilute vi- 

triolic acid. Its calces are fomething more foluble. An 
hundred grains of vitriol of lead, formed by precipita- 
tion, contain *75 of lead, 17 of real acid, and 10 of water. 

With fpirit of nitre, 78 grains of real acid are re- 
quired for the folution of 100 of lead, with the affiil- 
ance of heat towards the end. The proportion of acid 
to that of water may be about 1 to 11 or 12. This 
folution produces but eight cubic inches of air, which 
is nitrous. The calces of the metal aie foluhle in th.s 
acid ; but lefs fo when much dephlogifticated. An 
hundred grains of minium require 81 of read ac;d. An 
hundred grains of nitrous fait of lead contain about 60 
of the metal. 

Six hundred grains of the real marine acid are re- 
quired for the folution of 100 grains of lead ; the fpe- 
dfic gravity of the acid being 1.141, though more 
would be diflblved by a flronger acid.—The calces of 
lead are more foluble in this acid' than the metal itielf. 
An hundred grains of minium require 327 of real acid; 
but white lead is much lefs foluble. ' The fame quan- 
tity of plumbum corneum, formed by precipitation, 
contain 72 oflead, 18 of marine acid, and xo of water. 

An hundred grains of filver require 530 of real vi- 
triolic acid to difiblve them ; the proportion of acid to 
water being not lefs than as 1 to -j~8o • x’-nd when fuch a 
concentrated ah id is ufed, it a&s fiightly even in the 
temperature or Co° ; but a moderate beat is icquiied 
in order to procure a copious folution. Fhe calces of 
filver formed by precipitation from the nitrous acid 
with fixed alkalies are foluble even in dilute vitriolic 
acid without the nfiiftance of beat. An hundred grains 
of vitriol of filver, formed by precipitation, contain 74 
grains of metal, about 17 of real acid, and 9 of water. 

    An hundred grains of the pureft fiver require for 
teousacid, their folution 36 of nitrous acid, diluted with water 

in the proportion of one part of real acid to lix of 
water, applying heat only when the folution is almoft 
faturated. If the fpirit be much more or much lefs 
dilute, it will not adt without the alfiftance of heat. 
The kill portions of filver thus taken up afford no 
air. Standard fiver requires about 38 grains of real 
acid to diflblve the fame proportion of it; and the fo- 
lution affords 20 cubic inches of nitrous air; whereas 
100 grains of ill vet revived from luua cornea affoid 
about 14. 
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Mr Kirwan has never been able to diffolve fiver in Content*, 

the marine acid, though Mr Bayen fays he effected l*ie 

the diffolution of three grains and a half of it by dige-   ^ . . 
ftion for fome days with two ounces of itrong fpirit of 4g0 
fait. Newmann informs us alfo, that leaf-filver is cor- of the dfr 
roded by the concentrated marine acid. It is diffolved, folution of 
however, by the dephlogifticated fpiiit of fait, as wellj^fV11 

as by the phlogiflicated acid when reduced to a ftate acj(li 
of vapour.' An hundred grains of luna cornea contain 
75 of filver, 18 of acid, and 7 of water. 4gr 

Mr Kirwan found that kind of aqua regia to fucceed Beft kind 
heft in the diffolution of gold, which was prepared by of aqua re- 
mixing together three parts of the real marine acid^’^ for c^" 
with one of the nitrous acid, lloth of them ought 
alfo to be as concentrated as poflible; though, when 
this is the cafe, it is almoft impoflible to prevent a 
great quantity from efcaping, as a violent effervefcence 
takes place for fome time after the mixture. Aqua 
regia made with common fait or fal ammoniac and 
fpirit of nitre, is much lefs aqueous than that pro- 
ceeding from an immediate combination of both 
acids ; and hence it is the fitteft. for producing cryftab 
of gold. Very little air is produced by the folution of 
this metal, and the operation goes on very flow. It 
is, however, better promoted by allowing it fufficient ^ 
time, than by applying heat. An hundred grains of (Quantity 
gold require for their folution 246 grains ot real acid, 
the two acids being in the proportion above mentioned. 
Though foluble in the dephlogifticated marine acid, it 
is only in very fmall quantity, unlefs the acid be in a 
ftate of vapour; for in its liquid ftate it is too aque- 
ous. In vitriolic and nitrous acids it is infoluble, tho’Calces of 
the calces are fomewhat foluble in the nitrous, more gold foluble 
eafily in the marine, but fcarccly at all in the vitriolic ‘n. ^ 'T1' 
acid. Mr Kinvan fays, that gold in its metallic ftate 
maybe diffufed through the concentrated nitrous acid, acids, 
tho’ not diffolved in it ; contrary to the opinion of other 4S4 
chemifts, who have affirmed that a true diffolution takes Go^ caT> 

, not, accord* 
£ aCC' • r • r 1 • r ing to Kir- 

An hundred grains of mercury require for their fo-Wan, be dif- 
Intion 230 grains of real vitriolic acid, whofe proper-frlved in ni- 
tion to that of water is as 1 to -r8^. A ftrong heat istrous 

alfo requifite, and the air produced is vitriolic. Pre- ]vrer^u?y 
cipitate per fe is ftill lefs foluble.—An hundred grains with vitrio* 
of vitriol of mercury, produced by precipitation, con- lie acid, 
tain 77 of metal, 19 of acid, and 4 of water. 

In fpirit of nitre, 100 grains of mercury are diffbl-vvirh f.urit 
ved by 28 of real acid, whofe proportion to the water of nitre, 
it contains is as 1 to i/oV In this acid the folution 
takes place without heat ; but it may alio be diffolved 
in a much more dilute acid, provided heat be applied. 
About 12 cubic inches of air are produced w hen heat 
is not applied ; but. M. Lavoifier found the produce 
much greater. This, fays Mr Kirwan, was evidently 
caufed by his ufng red or yellow fpirit of nitre, which 
already contains much phlogifton. Precipitate per fe is 
much lefs eafily diffolved in the nitrous acid, which 
Mr Kinvan fuppofes to be owing to the attra&ion of 
the aerial acid. 24486 

The marine acid, in its common phlogifticated ftateAyhh m*- 
does not a£l on mercury, at leaft in its ufual ftate of r‘ue ac^‘ 
concentration ; though M. Homberg, in the Paris 
Memoirs for the year 1700, affirms, that he diffolved 
it by feveral months digeftion in this acid. When de- 
phlogillicated, it certainly a&s upon it, though very 

3 H 2 wealdy 
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weakly while in a liquid ilate. Precipitate for fe is 
alfo foluble in the marine acid with the afliilance of 

, heat. An hundred grains of corrofive fublimate con- 
tain 77 of mercury, 16 of real acid, and fix of water. 
The like quantity of mercurius dulcis contains 86 of 
metal and 14 of acid and water. 

Zinc requires for its folution an equal quantity of 
real vitriolic acid, whofe proportion to that of water 
may be as 1 to 8, 10, or 12. Heat mufl. be applied 
towards the end, when the faturation is almoft com- 
pleted. By the help of heat alfo this femimetal is fo- 
luble in the concentrated vitriolic acid, but a fmall 
quantity of black powder remains in all cafes undif- 
folved. An hundred cubic inches of inflammable air 
.are produced. An hundred grains of vitriol of zinc 
contain 20 of zinc, 22 of acid, and 58 of water. The 
calces of zinc, if not exceedingly dephlogilbicated, are 
alfo foluble in this acid. 

An hundred and twenty-five grains of real nitrous 
acid, whofe proportion to water is that of 1 to 12, 
are required for the folution of xoo grains of this femi- 
metal, applying heat {lightly from time to time. A 
concentrated acid diflblves lefs of the metal, as a 
great quantity of the menftruum efcapes during the 
effervefcence. No nitrous air can be procured, the 

, acid being partly decompofed during the operation. 
The calces of zinc, if not too much dephlogiflicated, 
are likewife diffolved by the nitrous acid. 

An hundred grains of zinc require for their diflblu- 
tion 210 grains of real marine acid, the proportion of 
it to the water being as I to 9. If a more concentra- 
ted fpirit of fait be made ufe of, a conliderable part of 
it will be diffipated during the effervefcence, and confe- 
quently more will be required for the folution. The 
calces of zinc are alfo foluble in the marine acid. 

Only three grains of bifmuth were diflblved by 200 
of oil of vitriol, whofe fpecific gravity was 1.863, 
ihough a flrong heat was ufed at the fame time. A 
greater quantity was indeed {lightly dephlogifticated ; 
but when the gravity of the acid was reduced to 1.200, 
only a iingle grain of the metal veas dilfolved by 400 
of it. The calces of this femimetal are much more 
foluble. Four cubic inches of vitriolic air were af- 
forded by tire folution of three grains of bifmuth. 

In fpirit of nitre, 100 grains of real acid are only 
required to difiblve 100 grains of the metal. The 
proportion of water to the acid ought to be as 8 or 9 
to 1 ; in which cafe a gentle heat may be applied. 
The folution affords 44 cubic inches of nitrous air. 
The calces of bifmuth are alfo foluble in this acid.— 
Only three or four grains of it were dilfolved by 400 
of marine acid, whofe fpecific gravity was 1.220. 

About four grains of nickel were diflblved in an 
hundred of the concentrated vitriolic acid with tire 
affiilance of a flrong heat; but its calces are much 
more foluble.—An hundred grains of nickel require 
for their folution 112 of real nitrous acid, whofe pro- 
portion to water is as 1 to 11 or 12. The product of 
nitrous air is 79 inches. The calces are alfo foluble.. 
A moderate heat is necelfary for the duTolution of the 
metal; but a concentrated acid a£ts fo rapidly, that 
much of it is difiipated.— Only four or five grains of 
nickel are diilolved by 200 of fpirit of fait whofe fpe- 
cifie gravity was 1.220. An acid of this degree of 
ftrength acts without the alfiitance of heat, though 
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a weaker acid requires it, and drffolves {till lefs or tire Cont-encs, 
metal. The calces of nickel are alfo foluble with dif- ttie 

ficulty in this acid. 
Four hundred and fifty grains of real vitriolic acid, 

whofe proportion to water is not lefs than 
are required for the diflblution of 100 grains of co-b»eacid, 
bait, afiifted by a heat of 270° at leaft. A folution Co1)^

6 ., 
is obtained by pouring warm water on the dephlo- vitriolic™’* 
gifticated mafs.—The calces of cobalt, however, are add; 
more foluble ; fo that even a dilute acid wall ferve.— 
In fpirit of nitre, the like quantity of cobalt requires with Ipi- 
220 grains of real acid, whofe proportion to water isrit of nitre; 
as 1 to 4; giving a heat of 180 ' towards the end.—The 
calces of the 'metal are foluble in the nitrous acid.— 498 
An hundred grains of fpirit of fait, whofe fpecific gra-'With fpirit 
vity is 1.178, diffolves, with the afiiftance of heat, of fait; 
two grains and a half of cobalt; and a greater quanti- 
ty will be diflblved by an acid more highly concen- 
trated.—The calces of cobalt are more foluble. ^ 

An hundred grains of regulus of antimony require Regains of 
for their folution 725 grains of real vitriolic acid, antimony 
whofe proportion to water is as 1 to -r7^-, affified by v'ti*- 
a heat of 400°. A large quantity of regulus fhould ° iC 5 

be put into the acid; and the refulting fait requires 
much water to diflblve it, as the concentrated acid 
lets fall much when water is added to it. A lefs con- 
centrated acid will likewife diflblve this femimetal, 
but in fmaller quantity. The calces of antimony, even 
diaphoretic antimony, are fomewhat more foluble. Nine ni- 
hundred grains of real nitrous acid are required for the trims acid, 
folution of 100 grains of regulus; the proportion of 
acid to the water of the folvent being as 1 to 12, and 
aflitted by an heat of 1 io° ; but the folution becomes 
turbid in a few days. The calces are much lefs foluble 
in this acid.—Only one grain of the regulus is dif- Scarce fo- 
folved by 100 of fpirit of fait, whofe fpecific gravity luble in the 
was 1.220, with the afliftance of a flight heat; and marine 
that which is only 1.178 diflblves ftill lefs; but Mrac‘^* 
Kirwan is of opinion that the concentrated acid would, 
in a long time, and by the aflitlance of a gentle heat, 
diflblve much more. The calces diflblve more eafily 
in the marine acid. 

Eighteen grains of regulus of arfenic are diflblved Regulus o£ 
in a heat of 250° by 200 grains of real vitriolic acid, arfenic with 
whofe fpecific gravity is 1.871. About feven of thefe vflr‘°fic 

parts cryftallize on cooling, and are foluble in a large aCK*’ 
quantity of water. The calces of arfenic are more 
foluble in this acid.—An hundred and forty grains 0fWith°i 
real nitrous acid are requifite for the folution of 100 » 
grains of regulus of arfenic ; the proportion of acid to 
the water being as 1 to 11. The folution affords 102 
cubic inches of nitrous air, the barometer being at 
30 and the thermometer at 60. Calces of arfenic are 
likewife foluble in this acid. 

An hundred grains of fpirit of fait, whofe fpecific With fpirit 
gravity is 1.220, diflblve a grain and an half of regu-0^^" 
lus of arfenic ; but the marine acid, in 'its common 
ftate, that is, when its gravity is under 1.17, does 
not at all affedt it. The arfenical calces are lefs foluble 
in this than in the vitriolic or nitrous acids. 

§3’ Of the Quantity of Phlofflon contained in different 
Subjlances. 

Having gone through all the various bafes with 
which acids are ufually combined, and afeertained the. 

quantity 
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Quantitv of quantity of duTerent ingredients contained in the com- 
phlopifton p0Uncis refulting from their union, we ought next to 

Subftances! give an account of our author’s experiments on phlo- 
. _y gifton; but as his fentiments on that fubjedt are taken 

notice of elfewhere, we (hall content ourfelves with 
briefly mentioning the very ingenious methods by 
which he difcovers the quantities of it contained in va- 
rious kinds of air and in fulphur. 

Having proved that inflammable air, in its concrete 
,u ftate, and phlogifton are the fame thin^, Mr Kirwan 
gijlon con- pr-ocecds to ellimate the quantity contained in nitrous 

air in the following manner. 
“ An hundred grains of filings of iron, diflolved in 

a fufficient quantity of very dilute vitriolic acid, pro- 
duced, with the afliftance of heat gradually applied, 
155 cubic inches of inflammable air; the barometer 
being at 29.5, and the thermometer between 50° and 
6o°. Now, inflammable air and phlogifton being 
the fame thing, this quantity of inflammable air a- 
mounts to 5.42 grains of phlogifton.—Again, 100 
grains of iron diflolved in dephlogifticated nitrous acid, 
in a heat gradually applied and raifed to the utmoft, 
afford 83.87 cubic inches of nitrous air. But as this 
nitrous air contains nearly the whole quantity of 
phlogifton which iron will part with (it being more 
completely dephlogifticated by this than any other 
means), it follows, that 83,87 cubic inches of nitrous air 
contain at lead 5.42 grains of phlogifton. But it may 
reafonably be thought, that the whole quantity of 
phlogifton which iron will part with is not expelled 
bv the vitriolic acid, but that nitrous acid may expel 
and take up more of it. To try whether this was 
Ye ally the cafe, a quantity of green vitriol was cal- 
cined until its bafis became quite infipid; after which, 
two cubic inches of nitrous air were extra&ed from 
64 grains of this ochre ; and confequently 100 grains 
would yield 3.12 cubic inches of nitrous air. If 83.87 
cubic inches of nitrous air contain 5.42 of phlogifton ; 
then 3.12 cubic inches of this air contain 0.2 of phlo- 
gifton. The nitrous acid, therefore, extra&s from 
joo grains of iron two-tenths of a grain more phlo- 
gifton than vitriolic acid does. Therefore 83.87 
cubic inches of nitrous air, containing nearly the 
whole phlogifton of the iron, have y.62 of this fub- 
ftance. Hence 100 cubic inches of nitrous air contain 
6.7 grains of phlogifton.” 

With regard to the quantity of phlogifton in fixed 
. air, after proving at length that it is compofed of 

fixed dephlogifticated air united to the principle of inflam- 
mability, Mr Kirwan afeertains the quantity of the 
latter in the following manner: “ Dr Prieftley, in the 
fourth volume of his Obfervations, p. 38c, has fatis- 
fadtorily proved, that nitrous air parts with as much 
phlogifton to common air, as an equal bulk of inflamma- 
ble does when fixed in the fame proportion of common 
air. Now, when inflammable air unites with common 
air, its whole weight unites to it, as it contains no- 
thing elfe but pure phlogifton. Since, therefore, ni- 
trous air phlogifticates common air to the fame de- 
gree that inflammable air does, it mull part with 
a quantity of phlogifton, equal to the weight of a vo- 
lume of inflammable air, fimilar to that of nitrous air. 
But 100 cubic inches of inflammable air weigh three 
grains and a half; therefore 100 cubic inches of ni- 
trous air part with 3.5 grains of phlogifton, when 
they communicate their phlogifton to as much common 
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air as will take it up. In this procefs, however, the Quantity of 
nitrous air does not part with the whole of the phlo- 
gifton it contains, as appears by the red colour it con- 
ftantly affumes when mixed with common or dephlo- < ’ v-- * 
gifticated air ; which colour belongs to the nitrous 
acid, combined with the remainder of its phlogifton, 
whence the acid produced is always volatile. 

tc One meafure of the pureft dephlogifticated air 
and two of nitrous air occupy but of one meafure, 
as Dr Prieftley has obferved. . Suppofe one meafure to 
contain 100 cubic inches, then the whole, very near- 
ly, of the nitrous air will difappear (its acid uniting to 
the water over which the mixture is made), and 97 
cubic inches of the dephlogifticated air, which is con- 
verted into fixed air by its union with the pblogifton 
of the nitrous air; therefore 97 cubic inches cf de- 
phlogifticated air take up all the phlogifton which 
200 cubic inches of nitrous air will part with ; and 
this we have found to be feven grains: therefore 
a weight of fixed air equal to that of 97 cubic inch- 
es of dephlogifticated air, and 7 of phlogifton, will 
contain feven grains of the latter. Now, 97 cubic 
inches of dephlogifticated air weigh 40.74 grains; to 
which adding 7, we have the whole weight of the fix- 
ed air,=47.74 grains,=83.755 cubic inches; and con- 
fequently 100 cubic inches of fixed air contain 8.357 
grains of phlogifton, the remainder being dephlogifti- 
cated air. An hundred grains of fixed air therefore, 
contain 14.661 of phlogifton, and 85.339 of elemen- 
tary or dephlogifticated air. Hence alfo ioo cubic 
inches of dephlogifticated air are converted into fixed 
air by 7.2165 grains of phlogifton, and will be then 
reduced to the bulk of 86.34 cubic inches. 506 

To find the quantity of phlogifton in vitriolic acid 
air, our author purfued the following method. ac^ ^ 

1. He found the quantity of nitrous air afforded 
by a given weight of copper, when diffolved in the 
dephlogifticated nitrous acid, and by that means how 
much phlogifton it parts with. 

2. He found the quantity of copper which a given 
quantity of the dephlogifticated vitriolic acid could dif- 
folve; and obferved, that it could not entirely faturate 
itfelf with copper without dephlogifticating a further 
quantity which it does not diffolve. 

3. He found how much it dephlogifticatcs what it 
thoroughly diffolves, and how much it dephlogiftieates 
what it barely calcines. 

4. How much inflammable air a given quantity of 
copper affords when diffolved in the vitriolic acid to 
the greateft advantage. 

5. He dedufts from the whole quantity of phlogi- 
fton expelled by the vitriolic acid the quantity of it 
contained in the inflammable air ; the remainder (hows 
the quantity of it contained in the vitriolic acid air. 

The conclufion deduced from experiments conduct 
ed after this manner is, that 100 cubic inches of vi- 
triolic air contain 6.6 grains of phlogifton, and 71.2 
grains of acid; and 100 cubic inches of this air weigh- 
ing 77.8 grains, 100 of it muft contain 8.48 grains 
phlogifton, and 91.52 of acid. 

To find the quantity of phlogifton in fulphur, Mr Quanti-y oc" 
Kirwan propofed to eftimate that of the fixed air pro- 
duced during its combuftion. For this purpofe fog111 Suqlnw, 
firmly tied and cemented to the open top of a glafs- 
bell a large bladder, deftined to receive the air ex- 
panded by combuftion, which generally efcapes when. 

this 
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°^this precaution is not ufccl. Under this be'J, con- 

i*i different ta'n’ng about 3000 cubic inches of air, a candle of 
Subbances fulphur, weighing 347 grains, was placed; its wick, 

v——' which was not coniumed, weighing half a grain. It 
508 was fupported by a very thin concave plate of tut, to 

Prope r me- prevent the fulphur from running over during the com- 

burnintr fuj. buftion ; and both were fupported by an iron wire fixed 
in a fhelf in a tub of water. As foon as the fulphur 
began to burn with a feeble flame, it was covered with 
the bell, the air being fqueezed out of the bladder. 
The infide of the bell was foon filled with white fumes, 
fo that the flame could not be feen ; but in about an 
hour after all the fumes were thoroughly iuhnded, and 
the glafs become cold, as much water entered the 
bell as was equal to 87.2 cubic inches; which fpace 
our author concludes to have been occupied by fixed 
air, and which muft have contained 7*2^7 £ra'ns °f 
phlogifton. The candle of fulphur being weighed was 
found to have loft 20.75 grains; therefore 20.75 
grains of fulphur contain of phlogifton, befides 
the quantity of phlogifton which remained in the vi- 
triolic air. This air muft have amounted to 20.75— 
7.287=13.463 grains, which, as already fhown, con- 
tain 1.41 grains of phlogifton. Therefore the whole 
quantity of phlogifton in 20.75 grains of fulphur is 
8.428; of confequence 100 grains of fulphur contain 
59.39 of vitriolic acid, and 40.61 of phlogifton. 

The quantity of phlogifton contained in marine 
acid air was found by the following method.—Eight 

ton in ma- grains of copper diffolved in colourlefs fpirit of ialt 
r.np ar.n ^^4 put ^ inches of inflammable air ; but when 

the experiment was repeated over mercury, 91.28 cu- 
bic inches of air were obtained. Of thefe only 4.9 
cubic inches were inflammable ; and confequently the 
remainder, 86.38 inches, were marine air, weighing 
56.49 grains. — Now, as fpirit of fait certainly does 
not dephlogifticate copper more than the vitriolic acid 
does, it follows, that thefe 4.9 cubic inches of inflam- 
mable air, and 86.38 of marine air, do not contain 
more phlogifton than would be feparated from the 
fame quantity of copper by the vitriolic acid; and 
fince 100 grains of copper would yield to the vitriolic 
acid 4.32 grains of phlogifton, 8.5 grams of copper 
would yield 0.367 grains of phlogifton. This there- 
fore is the whole quantity extrafted by the marine 
acid, and contained in 91.28 cubic inches of air; and, 
deducing from this the quantity of phlogifton con- 
tained in 4.9 cubic inches of inflammable air =0.171 
grains, the remainder, viz. 0.367—0.171 = 0.196, is 
all the phlogifton that can be found in 86.38 cubic 
inches of marine air. Then 100 cubic inches of it 
contain but 0.227 of a grain of phlogifton, 65.173 
grains being acid.—Hence we fee why it a£ls fo feebly 
on oils, fpirit of wine,£sfr. and why it is notdiflodged from 
anybafisby uniting with phlogifton, as the vitriolic and 
nitrous acids are, its affinity tp it being inconfiderable. 

$ 4. Remarls on the Dodrines of the Quantity and fpe- 
eijic Gravity above delivered. 

To this doftrine of the fpeeific gravity and quan- 
tity of acid contained in different fubftances, Mr Keir 

to Kiman’s has made ieveral obje&ions. 1. Mt Ivirwan fuppofes, 
doctrines. marJne acid gas is the pure and folid marine acid 

divefted of all water and other matter. Its apparent 
dryneft in this refpeft, however, is no argument that 
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it really contains no water; for water itfelf, reduced Remarks 
to a ftate of vapour, poffeffe-s no moiftening properly. nn t!le i!,r’ 
There is great reafon to believe that water is a conlli- trine?01”' 
tuent part of feme gafes, and it is certain that all of t j 
them are capable of holding it in folution. As morft 
materials, therefore, are employed in the preparation 
of marine acid air, there feems no reafon to believe, that 
m any way in which Mr Ktrwan could obtain it, there 
was reafon to fuppofe it perfedfiy free of water; in 
which cafe the deniity of the acid would be greater, 
and its quantity fmalier than he fuppofes. 

2. A conliderable part of the denfity of the acid ab- 
forbed in the experiment, probably arofe from the con- 
denfation which always accompanies the union of a 
concentrated acid with water. Mr Kirwan allows this 
to be the cafe with the nitrous and vitrolic acids, but 
thinks it too inconfiderabie to deferve notice in the ma- 
rine. Hio reafoning, however, does not appear fa- 
tisfadtory, or his experiments on the fqbjeift conclu- 
five. He obferves, that the length of time taken 
up in eftedling an union between the marine gas and 
water, is no argument againft their attra&ing one an- 
other ftrongly when once united; and it is certain 
that part of this acid gas is very quickly abforbed by 
water. Ele alfo finds fault with his accuracy in cal- 
culation; and afferts, that if matters are fairly ftated, 
the real denfity of the marine acid gas will be con- 
fiderabiy lefs than Mr Kirwan makes it. 

3. A great obftacle even to an approximation to- 
wards the real denfity of the acid, arifes from the con- 
denlation which the water, as well as the acids, muft 
fuffer in the procefs : and in this cafe, where a ge- 
neral condenfation takes place, he aflcs, “ How 
ftiall we determine the part of the condenfation that 
belongs to the water, and the part that the acid fuf- 
tains ?” This, with other conliderations, makes Mr 
Keir “ doubt of the poffibility of folving the queftion 
concerning the actual denfity of pure and folid acids.” 
The invettigation of the queftion, indeed, he does not 
confider as a matter of great confequence, as evfry ufe- 
ful application may be obtained, by firft inveftigating 
the comparative ftrengths of different portions of the 
fame acid tendered more or lefs dilute ; and then by 
finding out the ftrength of the vitriolic, nitrous, and 
marine acids of known denfities, fo that they may be 
compared together. “ Homberg (fays he) has the me- 
rit of making the firli effny towards this inveftiga- 
tion. Bergman and Wenzel have fupplied the tie- 
feft of Homberg, by taking into confideration the gas 
united with alkaline fubftances ; and Mr Kirwan, by 
ufing determinate quantities of acid liquors of known 
deniities, has confiderably improved the method of 
Bergman : and whoever fucceeds thefe able chemifts 
in this inquiry, may avail himfelf greatly of their la- 
bours, particularly thofe of Mr Kirwan.” He con- 
cludes with {fating the refuhs of the inquiries made by 
the chemifts above mentioned; on which he makes the 
following remarks. . 

“ The difeordancy of thefe refults is very ftriking, Great dif- 
and gives but an humiliating reprefentation of the pre- fercnces in 
cition of our prefent knowledge in chemiftry. A great ca^cu* 
part of the difference arifes undoubtedly from the dif- different 
ferent views in which theie authors conildered the dry- authors, 
nefs or purity of the acids. Mr Kirwan, as we have 
feen, endeavoured to find their denfity and quantity in 
5 a 
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Remarks a ftate of perfefl: dryncfs and purity ; which he fup- 
on the for- p0fe(j to exill in the marine acid gas : with which he 

trine's^ C” comPared and inferred the denfities and quantities of ■ - i the nitrous and vitriolic acids, upon the fuppofition 
that equal quantities of thefe feveral acids are fatu- 
rated by a given weight of fixed alkali. Beiides the 
uncertainty of his principles, from which he deduces 
the denfity and quantity of the marine acid, his appli- 
cations from thence to deduce the denfities of the pure 
nitrous and vitriolic acids, being founded on the above 
fuppoiition, mull partake of its defects. The alkali 
which he happened to fix on as the ilandard by which 
he compared the ftrengths of the different acid liquors, 
in order to determine the quantity of real acid they 
contained, and thence to determine their denfity in a 
folid ftate, was the fixed vegetable. Having found 
that loo grains of his real marine acid could faturate 
215 grains of this alkali, he infers, that the fame pro- 
portion is applicable t o the other acids: and accord- 
ingly we find that 100 grains of each of the pure and 
real mineral acids are faturated by an equal quantity, 
viz. 215 grains of this alkali. But if we examine the 
other columns of his table, we fhall at onc£ fee, that, 
in other fubftances lohible by acids, tliitfequality does 
not exift ; and that every fuch fubitance has a ratio 
peculiar to itfelf, with refpedl to the proportions of 
thefe acids neceffary for its faturation. It is evident, 
therefore, that if Mr Kirwan had fixed on the mineral 
alkali, the volatile alkali, lime, or any other fub- 
itance, as a ftandard, inftead of vegetable alkali, his 
determination of the denfities of the real vitriolic and 
nitrous acids would have been different ; and as no 
reafon can be affigned why the vegetable alkali or any 
other fubflance fhould have the prerogative over the 
rdf, it is obvious that there can be no fuch general 
ftandard, but that each fubitance poflefles folely the 
capacity of determining the proportions of the feveral 
acids neceffary for its faturation. 

“ The other chemifts were contented to coniider as 
the pure and dry acid, that which actually remains in 
the neutral fait, after this has been rendered as dry as 
pofiible by expofure to a red beat : and having made 
their alkalies as dry as they could, they fuppofed thefe 
alkalies to retain the fame weight in the dried neutral 
fait; and that the augmentation of the weight gained 
by the alkali during the formation of the neutral fait 
fhewed the weight of the dry acid. The uncertainty 
which affedls this method arifes from the different ca- 
pacities which different neutral falts may poffefs of re- 
taining more or lefs water, either as a conftituent part 
of the dry fait, or merely by the ffrength of adhelion 
or affinity. Neverthelefs, this method being founded 
folely on experiment, without any theoretical induc- 
tions, feems to furnifh fome approximation, not per- 
haps of the abfolute quantity of the acids in their 
drieft poflible ftate, but of'the acids as they actually 
exift in thefe falts comparatively with each other. 
Though the difagreements between Bergman’s and 
Wenzel’s refults are little in comparifon of the diffe- 
rence between them and Kirwan’s, yet as their expe- 
riments were made nearly in the fame manner, and 
upon the fame grounds, there feems to be fufficient 
reafen to wifh for a careful repetition of their experi- 
ments, or of others with the fame view, and lefs liable 
to objections. 

“ ThC only difference in the methods employed by Remarks 
thefe two celebrated chemifts coniiited in the mode ofon t!ie ^>r” 
faturation. Bergman probably ufed the common me- 
thod, but Wenzel employed a very peculiar one. tie < - T-. r 
added to his alkali a greater quantity of acid than was 
ntceffary for the faturation ; and after the alkali was 
difiblved, he added a lump of zinc, or of oyfter-fhell, in 
order to faturate completely the fuperfluous acid. By 
obferving how much of the zinc or oyfter-firell the acid 
diffolved, and knowing how much of thefe fubftances 
was foluhle in his acid by former experiments, he in- 
ferred tire quantity of acid left for the faturation of 
the alkali. Having thus afeertained the quantity ne- 
ceffary to faturate the alkali, he mixed together the 
proper proportions of thefe, and formed his neutral 
fait by evaporating the mixture and drying the fait 
with a red heat. Perhaps the difference in the refults 
obtained by thefe two chemifts might arife from their 
different modes of faturation. The common method 
of afeertaining the point of faturation by means of 
litmus or other blue vegetable juices, appears fuffi- 
ciently exabt, is limpler, and therefore preferable to 
that ufed by Wenzel. 

“ The ftandard for comparing the ftrengths of acids, 
and likewife of alkalies with one another, may be ei- 
ther an acid or an alkaline fubftance ; and if we had 
one of each, the proportion of whofe quantities requi- 
iite for their mutual faturation were well afeertained,. 
the conveniency in making the experiments would be 
obvious, and the certainty greater. Alkaline, and the 
earthy fubftances that are foluble in acids, are feldom 
pure enough for this purpofe. They generally con- 
tain quantities, which are not conftant, of fixed air, 
liliceous earth, magneiia, neutral falts, and inflammable 
matter, which render any of thole that are commonly 
met with unfit for the purpofe without a very fkilful 
and careful purification. The chemifts who have made 
experiments to determine the proportions of acids and 
alkalies requifite for each other’s faturation, have fcarce- 
ly been explicit enough in explaining the means of pu- 
rifying the alkalies which they employed ; for thofe in 
commerce are quite uncertain in ftrength and purity : 
and as to the general rules for making allowances for 
any heterogeneous fubftances they may contain, they 
are quite inapplicable to delicate experiments. No» 
other method feems proper for afeertaining the pu- 
rity of alkalies but that of cryftallization ; of which 
both the vegetable and mineral alkalies are fufceptible, 
efpccially the latter, which on account of its being 
more ealily reducible into cryftaJs, is therefore prefer- 
able. Thefe alkaline cryftals, however, are not fit to. 
be ufed as a Ilandard, becaufe they either are apt to- 
be infufficiently dried, or, upon expofure to air, to lofc 
a part of the water of their cryftallization, and to fall 
into powder. Even if they fhould be taken, as is pof- 
ftble with due care, at the exaft ftate of dry but entire 
eryftals, another uncertainty arifes from a property 
which feems: to be common to them all, namely, that 
of retaining a greater or fmaller quantity of water, ac- 
cording to the degree of heat in which they were 
cryftaliized; the colder the weather the greater quan- 
tity of water entering into the compofition oftlie cry'- 4tTi yra- 
ftais. It feems pollible, however, to make a pretty heir’s 
accurate ftandard of mineral alkali in the following ^eparh0^ 
manner ; Let the alkali be purified by repeated folu- an alkaline. 

tioiiltandari. 
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tlon and cryftallization, ufing only fnch as are formed 
firft, and rejefting the remaining liquors. Let the 
pure cryftals be expofed to a dry air until they have 

v——y——J completely efHorefced or fallen into a dry white pow- 
der ; which alteration may be facilitated by bruifing 
the cryttals, and changing the furface of the powder. 
Let this powder be then expofed for a certain and de- 
terminate time to a conftant heat, as that of boiling 
water for 12 hours ; letting the furface expofed be in 
fome given proportion, fuppofe of a fquare inch to an 
ounce of the powder of cryftals, and let it be ftirred 
every two hours. When thus dried, let them be put 
while hot into a bottle, and well ftopped. This pow- 
der I have found to be an uniform and conftant ftand- 

. ard for afeertaining the ftrength of acids; andalfo, by 
comparifon by means of acids, of other alkaline fub- 
ftances.,, 

With regard to an acid ftandard, our author re- 
commends oil of vitriol ; which, he fays, as it comes 
from the hands of the Britifti manufacturers, is of the 
fpecific gravity of about 1.846, but foon becomes 
weaker, unlefs carefully kept from the external air; 
and in general he rates it at 1.844. ^ne Par^ of this 
acid mixed with nine of water, is of a very convenient 
ftrength for ufe ; and as every ten grains of the mix- 
ture contain one of the ftandard acid, the computations 
are thus rendered eafy: and by thefe ftandards, the 
ftrength of all acids, alkalies, and fubftances foluble in 

^th ?to aci'ds> may be meafured and compared together. 
His method To determine the fpecific gravity of liquors with 
of finding accuracy, our author recommends the method of weigh- 
the fpecific {ng them in a phial fitted with a glafs-ftopper, which 

can only enter a certain length into the neck. In 
this wray, he obferves, no other inconvenience can en- 
fue than the flight one, that the glafs-ftopper, by very 
frequent ufe, is apt to wear itfelf and the neck of the 
phial alfo; fothat after a great number of experiments, 
it will at laft diminifh, in fome meafure, the capacity 
of the phial itfelf. This, however, is but very trifling, 
and may be corrected at any time. Mr Keir has be- 
fides found, that after fome hundreds of experiments, 
the error amounted only to one quarter of a grain in 
iox grains. 

“ The methods hitherto praftifed (fays he) for af- 
eertaining the quantities of acids and alkalies contain- 
ed ill neutral falts, feem to be liable to feveral objec- 
tions befides thofe above mentioned, arifing from the 
different proportions of wrater remaining in a neutral 
fait, after expofure to a red heat, wdiich heat is alfo 
very indefinite. In boiling the faturated mixture of 
acid and alkali to drynefs, and afterwards in expofing 
this fait to a red heat, it has been fuppofed that nothing 
but water is expelled ; and fome chemifts, who have 
given the refults, have alfo determined the wreight of 
the alkali which enters into the neutral mixture, by 
evaporating to drynefs an equal quantity of the alka- 
line folution which had been employed in the fatura- 
tion, and weighing the dry folution, on the fuppofi- 
fition that nothing is expelled but water. It is cer- 
tain, however, that in the evaporation both of alkalies 
and neutral falts, a confiderable portion of the faline 
matter is elevated towards the end, when the liquor 
becomes concentrated and acquires a degree of heat 
confiderably above that of boiling water. The fol- 
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lowing method appears beft for determining the reta- Remarks 
tive- quantities of acid and alkali, or other fubftance01 *or' 
exifting in neutral falts. trines °C' 

“ To a given number of grains, fuppofe 100 of the > ^ < 
ftandard vitriolic acid, or to a proportionable quantity of 
any other acid, add as much of the alkali or other fo- 
luble fubftance as is requifite for the faturation, and 
note the quantity required, which fuppofe to be 150 
grains. We have thus a folution of the neutral fait, 
which is the objedft of the experiment; the quantities 
of acid and balls contained in wdiich are knowm, and 
the general proportion of the quantity of the acid to 
its balls in the neutral fait determined, w'z. as 100 
to 150. The next thing to be difeovered is the weight 
of the dry neutral fait contained in this folution, in 
order to know the proportion of the dry neutral fait 
to its acid and bafis. For this purpofe, let a given 
quantity of the fame neutral fait, either in the ftate 
of cryftals or dried to any given degree, be diffolved in 
water. Let this iolution be brought to the fame den- 
fity as the former, by adding wrater to the heavier of 
the two : then, by knowing the weight of each folu- 
tion, and the quantity of dry neutral fait which was 
aftually diffolved in one of them, the quantity con- 
tained in the other may be deduced ; and thence the 
quantities of ftandard acid, or of other acid pro- 
portioned to it, and of the alkali employed, or 
other foluble fubftance contained in a given quantity 
of the neutral fait, are determined ; alfo the quantity 
of wrater contained in the neutral fait, that is greater or 
lefs than wftiat is contained in the quantity of acid em- 
ployed, will be known, over and above any wrater that 
may have been contained in the alkali or other bafis of 
the neutral fait ; the quantity of which water, if any, 
cannot be determined. 

“ By this method may be afeertained the propor- 
tion of the acid, of the bafis, and of the neutral fait, to 
each other; not indeed the quantity of acid and of al- 
kali deprived of all water, but the quantity of acid, 
equal in intenfity of acidity to a known, portion of 
the ftandard acid ; and alfo the quantity of fuch alkali 
or other foluble fubftance as was employed ; the rela- 
tive ftrength of which is known from its ratio to the 
ftandard acid.” 

The tranflator of Wiegkb’s Syftem of Chemiftry oVe&ion 
totally difagrees with Mr Kirwan’s calculation of the t0 Kirwan’s 
quantity of phlogifton contained in fulphur; but as his calculation 
objection feems to arife rather from an inclination to °.f tlie fluan' 
the antiphlogiftic do&rine than a real difeuffion of the ^^ ^lo ‘ 
fubjeft, this can have but little weight. It is poffible fuiphur. 
indeed that Mr Kirwan may have over-rated the quan- 
tity of phlogifton this fubftance contains, which is in- 
deed larger than that allowed by other chemifts. 
“ Brandt (fays the tranflator), who has been moft ge- 
nerally followed, reckons it only at 1

I
5-; and it has al- 

ways appeared to me, that the weight of phlogifton in 
fulphur is almoft infinitely fmall.” His objeftion pro- 
ceeds on a maxim which he thinks he has demonftra- 
ted, viz. that fulphur is compofed, not of the vitriolic 
acid and phlogifton, but of the bafe of vitriolic acid 
and phlogifton. No experiments hitherto made, how- 
ever, have been able to (how this bafe diftinbt from the 
acid; nor have we any reafon to fuppofe that the in- 
creafe of weight in the vitriolic acid above the fulphur 

from 
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frirtb*. from wlu'ch it ?9 produced, arifes from any thing be* 

' fides the acceflion of mere water, which the air parts 
with during the combuftion. Hence, if the fulphur is 
burnt in a very moift air, the quantity of acid obtained 
will be four or five times the weight of the fulphur. 

Sect. IV. Earths. 

These are divided into five claffes : T. Abforbent, 
alkaline, or calcareous earths : 2. Argillaceous earths 
or clay: 3. The flinty: 4. The fufible earths : and, 
5. The talks. 

I. The firit clafs comprehends all thofe that are ca- 
pable of being converted into lime. They are found 
of various degrees of hardnefs ; but none of them are 
capable of totally refitting the edge of a knife, or 
ftriking fire with fteel. They are found to confift of a 
very friable earth, joined with a large quantity of air 
and fome water. They effervefce with an acid when 
poured on them; by which they are diftinguifhed from 
all other kinds of earth, except the argillaceous. 
When calcined by a ftrong fire, they part with the 
water and air which they contained, and then acquire 
a great degree of caufticity, lofe their power of ef- 
fervefcing with acids, and become wdiat is a cal- 
quicklime. They are foluble in acids, but'not equal- 
ly fo in all. The vitriolic and tartareous acids form 
compounds with them very difficultly foluble ; the fe- 
lenites, formed by the vitriolic acid and calcareous 
earth, requiring, according to Mr Beaume, an ounce 
of winter to diflblve a fingle grain of it. The folubi- 
lity of the tartareous felenite hath not yet been de- 
termined.—With the other mineral acids, the calca- 
reous earths become eafily foluble ; and by proper ma- 
nagement form concretes wrhich appear luminous in the 
dark, and are cnW-cA. phofphori. 

A tfillace- 2- The argillaceous earths differ from the calca- 
6us. reous, in not being convertible into quicklime. When 

mixed into a pafte with water, and expofed to the 
fire, they {brink remarkably, crack in many places, 
and become exceffively hard. By being gently dried 
in the open air before they are turned, they do not 
crack, and thus may be formed into vettels of any 
fhape. Of this kind of earth are formed all the brown 
fort of earthen ware. The pureft kind of argillaceous 
earth naturally found, is that whereof tobacco-pipes 
are made. 

All the argillaceous earths are foluble in acids. With 
the vitriolic they diflblve into a gelatinous tough liquor 
very difficultly cryftalli zable ; but which, on the addi- 
tion of fome fixed or volatile alkali, may be (hot into 
cryttals of the fait called alum. With the other acids 
they form aftringent falts of a fimilar nature. 

The attraftion between the argillaceous earths and 
acids is very weak, yielding not only to alkaline falts 
both fixed and volatile, but even to fome metals, par- 
ticularly iron ; but thefe earths have as yet been but 
little the fubjeft of chemical examination in this way. 
They have a remarkable property of abforbing the 
colouring matter of cochineal, Brafil-wrood, fsV. as have 
itlfo the calces of fome metals. 

Both the calcareous and argillaceous, and indeed all 
earths wdien pure, refift the utmoft violence of fire; 
but when mixed together will readily melt, efpecially 
if in eontaft with the burning fuel. Dr Lewis having 
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made covers to fome crucibles of clay and chalk mixed Earths, 
together, found that they melted into a yellow glafs,tr ^ 
before the mixtures in the crucibles were fufed in the 
leaft. But though they melted thus readily when in 
contact with the fuel, it -was with great difficulty he 
could bring them to a tranfparent glafs when put into 
a crucible. 

The other fpecies of earths, vi%. the flinty, fufible, 
and talky, being no other way the fubje&s of che- 
miftry than as they are fubfervient to the making of 
glafs, all that can be faid of them will moft properly 
come under that article. For their different ipecies, 
fee Mineralogy. 513 

Befides the above mentioned fpecies of earths, there Anomalous 
are others which may be called anomalous, as havingeanas* 
fome refemblance of the calcareous and argillaceous, 
and yet being effentially different from them. Thefe 
are the white earth called magnejia alba, the earth of 
burnt vegetables, and that produced from burning a- 
nimal fubftances. 

Magnefia alba was at firfl prepared from the thick MagneCa. 
liquor remaining after the cryilallization of nitre ; jand 
is now found to be contained in the liquor called bit- 
tern, which is left after the feparation of common fait 
from fea-water. In the former cafe it was unifed with 
the nitrous, in the latter with the vitriolic, acid. It 
is alfo found naturally in the foft kind of ftone called 

Jleatites or “ foap ftone and in the concrete ufed for 
taking fpots out of cloaths, called French chalk. It 
differs from the calcareous earths, in not acquiring any 
caufticity when deprived of its air, of which it con- 
tains fo large a quantity as to lofe two-thirds of its 
weight when calcined. From the argillaceous it dif- 
fers in not burning hard when mixed with wTater, nor 
forming a tough duftile pafte. It is eafily foluble in 
all the acids, even the vitriolic; with which it forms 
the bitter purging fait commonly called Epfom fait, 
from its being firft difeovered in the waters of Epfom. 
With all the other acids it likewife forms purgative 
compounds, which are either very difficultly or not 
at all cryftallizable.—Like other pure earths, it can- 
not be melted by itfelf; but, on proper additions, runs 
into a beautiful green glafs. 515 

The earth of burnt vegetables is thought by Dr Vegetable 
Lewis to be the fame with magnefia alba; but on try- 
ing the common wood afties, they were found to be u 

very different. This kind of earth is fiiiible, by rea- 
fon of the alkaline falts contained in it. Animal earth 
is both very difficult of folution in acids, and impof- 
fible to be melted in the ftrongeft fire. It diffolves, 
however, in acid liquors, though {lowly; but the na- 
ture of the compounds formed by fuch an union are as 
yet unknown. The fofter parts of animals, fuch as 
blood, flefh, &c. are faid to yield a more foluble earth 
than the others. Animal eatth has lately been fup- 
pofed to be compounded of calcareous earth and phof- 
phoric acid; but this opinion is fhown to be erroneous 
under the article Bones. The phofphoric acid pro- 
duced from thefe, is with reafon fuppofed to be only 
the vitriolic acid changed. 

Sect. V. Inflammable Subjlances. « 
' 516 

These comprehend all vegetable, animal, and fome Phenomena 
mineral fubflances. They are diftinguiflred from a^011^urninS• 

3 I others, 
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others, by emitting a grofs thick fmoke and flame, 
when a certain degree of heat is applied. To this, 
however, fpititof wine and all preparations from it are 
exceptions. They burn without the leaft fmake ; and 
if a glafs bell is held over the burning fpirit, no foot 
is formed, only a quantity of water is found condenfed 
on its fldes. Even the grofler oils, if flowly burnt with 
a very fmall flame, will yield no foot; and an exceeding 
great quantity of water, fully equal in weight and bulk 
to the oil employed, maybe obtained from them. We 
can fcarcely, however, credit, that fo great a quantity of 
water comes from the oil; as this would be a real tranf 
mutation ; and we know that, befides water, the oils 
contain alfo fome quantity of fixed air, as well as earth. 
It is probable, therefore, that, as it is impofiible to 
fuftain flame without a decompofition of that part of 
the air which ruihes in to fupport it, part of the water 
in this cafe comes from the air, which always contains 
moifture in abundance. 

Inflammable matters, on being burnt, generally leave 
behind a fmall quantity of earthy matter called a foes ; 
but to this, fpirit of wine, camphor, the more volatile 
oils, and the mineral oil called naptha, are exceptions. 
Vegetable fuftances, when diftilled in clofe veflels, give 
out a quantity of air, fome acid, and an empyreumatic 
oil, leaving behind a black fpongy mafs called charcoal. 
To this too there are a few exceptions, 'v'vz. fpirit of 
wine, and the preparations from it, camphor, and per- 
haps fome of the more volatile oils, or naphtha. Ani- 
mal fubftances yield only a very fetid empyreumatic 
oil, and volatile alkali. 

In general, all inflammable matters are afted upon 
with fome violence by the vitriolic and nitrous acids, 
execpting only camphor and naphtha. With the vi- 
triolic acid, when in a liquid date, they render it vola- 
tile and fulphureous ; if in a dry ftate, they form ac- 
tual fulphur. With the nitrous, they firfl impart a high 
colour and great degree of volatility to the acid ; then 
a violent flame enfues, if the matter is attempted to 
be dried. With fpirit of wine the effe&s are confi- 
derably different; and very volatile compounds are 
formed, which are called ether, on account of their ex- 
ceeding great difpofition to rife in vapour. Similar 
compounds are likewife produced, but with more dif- 
ficulty, from the marine acid and concentrated vine- 
gar. The fal fedativus of borax mixes with fpirit of 
wine, and caufes it burn with a green flame ; but does 
not feem to produce any other change upon it. How 
the acid of phofphorus and of ants aft upon fpirit of 
wine, is not exactly known ; but that of tartar by di- 
geftion with it, is converted into the acetous acid. With 
any other inflammable matter, the phofporine acid re- 
produces phofphorus. 

There are two Angularities obferved among the in- 
flammable fubftances. One is that bituminous matter 
called amber, which yields a volatile fait of an acid 
nature on diftillation : When combined with alkalies, 
this acid is found to yield compounds fimilar to thofe 
made with the acetous acid and alkali. The other is, 
that gum called lenzoin, which is ufed as a perfume, and 
yields by fublimation a kind of volatile fait in fine Aim- 
ing cryftals like fmall needles, and of a molt grateful 
jodour. Thefe diffolve very readily in fpirit of wine ; 
but not at all in water, unlefs it is made very hot; fo 
that they feem to contain more oily than faline matter. 

CHEMISTRY. Theory, 
Neither the nature of thefe flowers, however, nor that Meralline 
of the fait of amber, is fully known. Subllances. 

Sect. VI. Metalline Suhjlances. 

These are diftinguiftied from all other bodies by 
their great fpecific gravity, exceeding that of the mnft 
denfe and compacft ftones. The heavieft of the latter 
do not exceed the fpecific gravity of water in a greater 
proportion than that of 4 to 1 ; but tin, the lighteft of 
all the metals, exceeds the fp^cific gravity of water in 
the proportion of 7 to 1. They are alfo the moil 
opaque of all known bodies, and refkfi the rays of light 
mod powerfully. ' 

Metallic bodies poffefs the quality of diffolving in Metals fo- 
and uniting with acid falta, in common with earths lable in a- 
and alkalies; but, in general, their union is lefs per-C1d8- 
feet, and they ate more eafily feparable. They ef- 
fervefee with acids, as well as calcareous earths and 
alkalies ; but their effervefcence is attended with very 
different appearances. In the effervefcence of acids 
with alkalies, or with calcareous earths, there is a dif- 
charge of the fluid called jixecl air, which is fo far from 
being inflammable, that it will immediately extinguilh 
a candle, or other fmall flame immerfed in it. The 
mixture alfo is notably diminifhed in weight. When 
a metallic fubftance is diffolved in an acid, the weight 
of the mixture is never very much diminiihed, and 
fometimes it is increafed. Thus, an ounce of quick- 
filver being flowly dropped into as much aquafortis as 
was fufficient to diffolve it, and the folution managed 
fo as to take up almoft a whole day, the whole was 
found to have gained feven grains. There is alfo a re- 
markable difference between the nature of the vapour 
difeharged from metals and that from alkalies; the 
former, in moft cafes, taking fire and exploding with 
violence ; the latter, as already obferved, extinguiftung 
flame. 52r 

The metallic fubftances, at leaft fuch as we are able Their com- 
to decompound, are all compofed of a certain kind of pohdon. 
earth, and the inflammable principle called phlogijlon. 
The earthy part by itfelf, in whatever way it is pro- 
cured, goes by the name of calx. The other principle 
has already been proved to be the fame with charcoal. 
When thefe two principles are feparated from one an- 
other, the metal is then faid to be calcined. The calx CalcinarioR 
being mixed with any inflammable fubftance, fuch asand 
powdered charcoal, and urged with a ftrong gre) ficafi°n- 
melts into metal again ; and it is then faid to be re- 
duced, or revificated: and this takes place whether 
the metal has been reduced to a calx by diffolution in an 
acid, or by being expofed to a violent fire. If, how- 
ever, the calcination by fire has been very violent and 
long continued, the calx will not then fo readily 
unite with the phlogifton of the charcoal, and the re- 
dutlion will be performed with more difficulty. Whe- 
ther, by this means, vi%. a long continued and violent 
calcination, metallic earths might entirely lofe their 
property of combining with phlogifton, and be changed 
into thofe of another kind, deferv.es well to be inquired 
into. 

When a metallic fubftance is diffolved in any kind of Calcination 
acid, and an alkali or calcareous earth not deprived an<l in“ 
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of its fixed air is added, the'alkali will immediatelyc eaie °* 
be attracted by the acid, at the fame time that the fix- ^ 

ed 
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Metalline ed air contained in the alkali is difengaged, and the 
Subftances c?]x 0f tije metal, having now no acid to keep it dif- 
C*’“'v ’ folved, immediately joins with the fixed air of the al- 

kali, and falls to the bottom. Something fimilar to 
this happens when metals are calcined, by fire. In 
this cafe, there is a continual decompofition of the air 
which enters the fire ; and the fixed air contained in 
it, beint’, by this decompofition, fet loofe, combines 
with the calx ; whence, in both cafes, there is a confi- 
derable increafe of weight. If the air is excluded trom 
a metal, it cannot be calcined even by the moll vio- 
lent fire. 

Reaf< n of when a rnetal [s Precipitated by a mild alkali, or by 
the increafe an uncalcined calcareous earth, the reafon of the in- 
of weight in creafe of weight is very evident; namely, the adhe- 
tuetaliine fion of the a;r to the metalline calx : but, though 
cakes. ^ .g ^ mucj1 Jncreafed when precipitated by cau- 

ftic alkali, or by quicklime, there is neverthelefs a very 
evident increafe, which is not fo eafily accounted for. 
M. Lavoifier has mentioned fome experiments made 
on mercury auei iron diffolved in aquafortis, which 
deferve to be taken notice of, as in a great meafure 
accounting for the phenomenon already mentioned of 
the folution of metalline fubitances gaining an.addi- 
tion of weight ; and likewife fliow the proportion of 
increafe of weight with the mild, or calcined calcareous 
earth. 

- 5»5 . t( Exaaiy 12 ounces of quickfilver (fays he) were 

ikr’s expe- put into a matrafs, and. 12 ounces of fpirit of nitre 
riments. poured on Immediately a fpontaneous effeivef* 

cenee enfued, attended with heat. The red vapours of 
the nitrous acid arofe from the mixture, and the liquor 
afiumed a greenifii colour. I did not wait till the fo* 
lution was entirely accompliihed before I weighed it 5 
it had loft one dr achm 18 grains. Three hours after, 
the mercury was nearly all diffolved; but having again 
weighed the folution, I was much aftomfhed to perceive 
that it had increafed inftead of being diminifhed in 
weight; and that the lofs, which was one drachm 18 
grains at firft, was now only 54- grams. Phe next 
day the folution of the mercury was entirely finiftied, 
and the lofs of weight reduced to 18 grains; fo that in 
12hours the folution, though confined in a narrow neck- 
ed matrafs, had acquired an augmentation in weight 
of one drachm. I added fome diftilled water to my fo- 
lution, to prevent it from cryftallizing; the total weight 
of it was then found to be 48 ounces 1 drachm and 18 
grains. 

« I weighed feparately, in two veffeis, 8 ounces 
*5 grains tke above folution, each of which por- 
tions, according to the preceding experiment, ought 
to contain 2 ounces of nitrous acid and 2. ounces of 
quickfilver. On the other fide, 1 prepared 6 drachms 
36 grains of chalk, and 4 drachms 36 grains of lime ; 
thefe proportions having been found by former ex- 
periments juft neceffary to faturate two ounces of ni- 
trous acid. I put the chalk in the one veffel, and the 
lime in the other. 

“ An effervefcence attended the precipitation by 
chalk, but without heat ; the mercury precipitated in 
a light yellow pow'der, at the fame time the chalk 
was diffolved in the nitrous acid. The precipitation 
by the lime was effected w ithout effervefcence, but 

■with heat; tlie mercury was precipitated in a browniill 
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pow der. When the precipitates tvere well fubfided, Metalline 
1 decanted off the liquors from them, and carefully ^bftanceic 
edulcorated them. After which, I caufed them to be v 

dried in a heat nearly equal to that in which mercury 
boils. 

“ The precipitate by the chalk weighed 2 ounces 2 
drachms 45 grains ; that by the lime weighed 2 ounces 
I drachm 45 grains. 

“ Sixteen ounces of the nitrous acid, the fame as 
employed in the former experiments, were placed in 
a matrafs, and fome iron filings gradually added. The 
effervefcence w'as brilk, attended with great heat, red 
vapours, and a very rapid difeharge of elaftic fluid : 
the quantity of iron neceffary to attain the point of 
faturation w^as 2 ounces 4 drachms; after which, the 
lofs of weight was found to be 4 drachms 19 grains. 
As the folution w'as turbid, I added as much diftilled 
water as made the whole weight of the folution to be 
exaftly 6 pounds. 

“ I took two portions, each weighing 12 ounces of 
the above folution, and containing 2 ounces of nitrous 
acid, and 2 drachms 36 grains of iron filings. I pla- 
ced them in two feparate veffeis. To one were added 
6 drachms 36 grains of chalk ; and to the other 4 
drachms 36 grains of flaked lime, being the quantities 
neceflary to laturate the acid. 

“ The precipitation was effefted by the chalk with ' 
effervefcence and tumefa&ion, that by the lime with- 
out either effervefcence or heat. Each precipitate 
was a yelW brown ruft of iron. They were waftied 
in feveral parcels of diftilled water, and then dried in 
an heat fomewhat fuperior to that ufed in the daft ex- 
periment. 

“ The precipitate by the chalk, when dried, was a 
greyifti ruft of iron, inclining even to white by veins. 
It weighed 6 drachms 35 grains. That by the lime was 
rather yellower, and weighed 4 drachms 69 grains. 

“ The refult of thefe experiments (fays M. La- Confequen- 
voilier) are, I. That iron and mercury diffolved in ces from his 
the nitrous acid acquire a remarkable increafe ofexPei'1* 
weight, whether they be precipitated by chalk or bynientss 

lime. 2. That this increafe is greater in relpect to 
iron than mercury. 3. That one reafon for thinking 
that the elaftic fluid contributes to this augmentation 
is, that it is conllantly greater when an earth is em- 
ployed faturated with elaftic fluid, fuch as chalk, than 
when an earth is ufed which has been deprived of it, 
as lime. 4. That it is probable that the increafe of 
weight which is experienced in the precipitation of 
lime, although not fo great as that by chalk, proceeds 
in part from a portion of the elaftic fluid which re- 
mains united to the lime, and which could not be fepa- 
rated by the calcination.” _ 5^y 

But though we are naturally enough inclined to Not well 
think that the increafe of weight in the precipitates foundbfi 
formed by lime proceeded from fome quantity of ela- 
ftic fluid or fixed air which remained combined with 
the lime, it is by far too great to be accounted for in 
this way, even according to the experiments men- 
tioned by M. Lavoifier himfelf, and which, from the 
manner in which they are told, appear to have been 
performed with the greateft accuracy. He found, 
that 1 ounce 5 drachms and 36 grains of flaked lirne 

■contained 3 drachms and 3 quarters of a grain of water, 
3 I ^ and 
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and only 16 grains and an half of elaftic fluid were fe- 
paralple from it. In the experiments above related, 
where only 4 drachms and 36 grains were employed, 
the quantity of elaftic fluid could not exceed 6 or 8 
grains.. Yet the calx was increafed in mercury by no 
lefs than 105 grains, and in iron by 203 grains ; a 
quantity quite unaccountable from the elaftic fluid or 
fixed air which we can fuppofe to be contained in the 
lime made ufe of. It is much more probable, that the 
increafed weight of metallic precipitates, formed by 
lime, arifes from an adhefion of part of the acid. 

Metals are found to be compounded of a kind of 
earth mixed with the inflammable principle or phlo- 
gifton ; and, by a diffipation of the latter, all metallic 
bodies, gold, filver, and platina excepted, are capable 
of being reduced to a calx, but very different degrees 
of heat are required for calcining them.. Lead and tin 
begin to calcine as foon as they are melted, long be- 
fore they are made red-hot. The fame happens to the 
femimetals bifmuth and zinc ; the latter indeed, being 
combuftible, cannot bear a greater heat in open veflels 
than that which is barely fufficient to melt it. Iron 
and copper require a red heat to calcine them ; though 
the former may be made partly to calcine by being 
frequently wetted in a degree of heat confiderably below, 
that which is fufficient to make it red. 

Moft metals undergo a kind of fpontaneous calcina- 
ti#n in the open air, which is called their rujiing; and' 
which has given occafion to various conjeftures. But 
M. Lavoifier has fhown, that this arifes from the fix- 
able part of the atmcfphere attaching itfelf to their 
earthy part, and difeharging the phlogifton. Accord- 
ing to him, no metallic body can ruft but where 
there is an abforption of air ; and confequently metals 
can be but imperfedtly riffled when kept under a re- 
ceiver. 

If two metals are mixed together, the compound 
generally turns out more fufible than either of them 
was before the mixture. There are indeed great 
differences in the degrees of heat requiftte to melt 
them. Thus, lead and tin melt below that degree of 
heat which is required to make quickfilver or linfeed- 
oil boil. Silver requires a full red heat, gold a low 
white heat, copper a full white, and iron an ex^ 
treme white heat, to make it melt. The femimetai 
called bifmuth melts at about 460° of Fahrenheit’s 
thermometer, and tin at about 422V Whgi mixed 
in equal quantities, the compound melted at 283°. 
When the tin was double the bifmuth, it required 3340 

to melt it; with eight times more tin than bifmuth, 
it did not melt under 3920. If to this compound lead 
is added, which by itfelf melts in about 540°, the fu- 
fibility is furprifingly increafed. Mr Homberg pro- 
pofed for an anatomical injedtion a compound of kad, 
tin, and bifmuth, in equal parts ; which he tells us 
keeps in fufion with a heat fo moderate that it will 
not iinge paper. Sir Ifaac Newton contrived a mix- 
ture of the above-mentioned metallic fubftances, in 
fuch proportions that it melted and kept fluid in a heat 
ftill fmaller, not much exceeding that of boiling water. 
A compound of two parts of lead, three parts of tin, 
and five of bifrnuth, did but juft ftiffen at that very 
heat, and fo would have melted with very little more; 
.^nd when the lead, tin. and bifmuth, were to one ano- 
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ther in the proportions of 1, 4, and 5, the compound Metalline 
melted in 246°. We have feen, however, a. piece of1’ i‘,ftance8- 

metal compounded of thefe three, the proportions un- v ^ 
known, which, melted, and even underwent a flight 
degree of calcination, in boiling water, and barely itif- 
fened in a degree of heat fo gentle that tile hand could 
aJmoft bear it. $45 

A flight degree of calcination feems to give. the.Solubility 
acids a greater power over metalline fubftances; a.0^meta^s 

greater makes them lefs foluble ; and if. long and vio- 
lently calcined, they are not afted upon by acids at ton. 
all. Of all the acids, the marine has the greateft at- 
traction for metallic calces, and volatilizes almoft every 
one of them. 

Sulphur readily unites with, moft metals, deftroys Effedh of 
their malleability, and even entirely diffolves them. Llphur oo. 
On gold and platina, however, it has no efteCt, tillmeta^* 
united with a fixed alkaline fait, when it forms the 
compound called hepar fulphuris; which is a very 
powerful folvcnt, and will make even gold and pla- 
tina tlwemfelves foluble in water, fo as to pafs the 
filter. This preparation is thought to be the means 
by which Mofes diffolved and gave the Ifraelites to 
drink the golden calf which they had idolatroufly fet 
UP‘ When a metal is diffolved in an acid, it may be 
precipitated, not only by means of calcareous earths 
and alkalies, but alfo by fome other metals: for acids 
do not attraft all metals with equal ftrength ; and it 
is remarkable, that when a metal is precipitated by 
another, the precipitate is not found in a calcined ftate, 
but in a metallic one. The reafon of this is, that the 
precipitating metal attraCts the phlogifton which is ex- 
pelled from that which is-diffolving, and immediately 
unites with it, fo as to appear in its proper form. The 
various degrees of attraction which acids have for the 
different metals is not as yet fully determined. The 
bell authenticated are mentioned in the Table of Affi- 
nities or EleCtive Attractions (SeCt. IX.) 

Metalline fubftances are divided into metals and fe-Divfiion in 
mimetals. The metals which are diftinguilhed from to metals 
the femimetallic fubftances by their malleability orancifeiri^ 
ftretching under the hammer, are in number feven ; metu's* 
gold, filver, copper, iron, lead, tin, and platina. To 
thefe is added quickfilver ; which Mr Brown’s expe- 
riments have ftiown to be a real malleable metal, as 
well as others, but requiring f© little heat to keep it 
in fufion, that it is always found in a liquid ftate. The 
femimetals are bifmuth or tin-glafs, zinc, regains of 
antimony, and cobalt, nickel, and arfenic. This laft 
fubftance is now difeovered to be compounded of an acid Properties 
of a peculiar kind and phlogifton ; and as the quantity ^ arfeniu 
of the latter is great or fmall, the arfenic affumes ei- 
ther a metallic or faline form. It likevvife unites with 
fnlphur, with which it forms a compound of a red or 
yellow colour, according as more or lefs fulphur is 
ufed. This compound is eaftly fufible ; though the 
arfenic, by itfelf, is fo volatile as to go all off in vapour 
rather than melt. In common with the falts, it pof- 
feffes the properties of diffolving in water, and uniting 
itfelf to alkalies. Water will diffolve about T\- of its 
weight of pure arfeaic ; but if arfenic is boiled in a 
ftrong alkaline lixivium, a much greater proportion 
will be duTolved, Indeed ftrong alkaline lixivia will difr- 

folve 
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Waters, &.c. fylve a part of almoft every metalline fubilance, except 
u"—v n ' gold, filver, and platina ; but, excepting copper, 

which may be formed into cryftals by means of the vo- 
latile alkali, none of them will affume a crytlalline 
form when united with alkalies. Arfenic, on the 
contrary, unites very readily with fixed alkalies, and 
{hoots with them into a neutral fait. If it is mixed 
with nitre, it unites itfelf to the alkaline bails of that 
fait, and expels the acid in very volatile fumes, which 
are difficultly condenfed into a blue liquor. The rea- 
fon of this is the great attraction between the nitrous 
acid and phlogifton, which are always difpofed to unite 
when a proper degree of heat is applied. Was the 
phlogifton contained in large quantity in the arfenic, 
and the heat Efficiently great, a violent deflagration 
would enfue ; but as the acid of arfenic attrafts the 
alkaline part of the nitre, at the fame time that the ni- 
trous acid attra&s the phlogifton, a double decompo- 
fition enfues, in a lefs degree of heat than would other- 
wife be neeeflary ; and the nitrous acid arifes in a very 
volatile ftate, as it always is when combined with phlo- 
gifton, which is the occafion of the bluenefs in aqua- 
fortis fo produced. The arfenic is aifo decompofed by 
being deprived of its proper quantity of phlogifton ; in 
confequence of which its acid attaches itielf to the fix- 
ed alkali of the nitre, and forms a neutral arfenical 
fait. For the extraClion of metallic fubftances from 
their ores, and the various methods of refining them, fee 
Metallurgy. 

Sect. VII. Waters. 
The pure element of water, like that of fire, is fo 

much an agent in rnoft chemical operations, as to be it- 
felf very little the object of practical chemiftry. Some 
late experiments, however, have /hown that this fluid 
really confifts, in part at leaft, of phlogifton, and an in- 
vifible fubftance which forms the bails of pure air; and 
confequently water is generated in the deflagration of 
dephlogifticated air ; but as the bails of the former 
cannot be perceived by itfelf, we can as yet fay nothing 

^49 about it. Waters, therefore, can only be the objedls 
Wjtei-jhowof chemiftry, in confequence of the impurities they 
far an object contain : and as thefe impurities are moil commonly 
Jky emi" of the faline kind, it is impoflible that any general theo- 

ry can be given of waters, diftindl from that of the 
falts contained in them ; which all depend on the ge- 
neral properties belonging to fiilts, and which we have 
already mentioned. Any thing that can be faid with 
regard to waters, then, mull be poflponed to the parti- 
cular confideration of the properties of each of the fa- 
line bodies with which water is capable of being adul- 
terated. We ftiall therefore refer entirely to the article 
Water in the order of the alphabet, for what can be 
faid on this fubjefk. 

Sect. VIII. Animal and Vegetable Sub fiances. 

Chant a! The general chemical properties of thefe have been 
properties, already taken notice of under the name of inflatntnuble 

Jubjlances. They agree in giving out a very thick fe- 
tid oil, when dtftilled by a ftrong fire; but in other 
refpefits they differ very confiderably. Moll kinds of 
vegetables give out an acid along with the oil ; but all 
animal fubftances (ants, and perhaps fome other infedts, 
excepted) yield only a volatile alkali. Some kinds of 
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vegetables, indeed, as muftaid, afford a volatile alkali Chemical 
on diftillation, fimilar to that from animal fubftances ; 
but inftanees of this kind are very rare, as well as of 
animals affording an acid. Both animal and vegetable 
fubftances are fufceptible of a kind of fermentation, 
called putrefaction, by which a volatile alkali is produ- 
ced in great plenty : there is, however, this remark- 
able difference between them, that many vegetable 
fubftances undergo two kinds of fermentation be- 
fore they arrive at the putrefactive ftage. The firft is 
called the vinous, when the ardent fpirits are produced, 
which we have already mentioned when fpeaking of 
inflammable fubftances. This is fucceeded by the ace- 
tous, wherein the vegetable acid called vinegar is pro- 
duced in plenty : and laftly, the putrefactive ftage fuc- 
ceeds when a volatile alkali is only produced ; not the 
fmalleft veftige either of ardent fpirits or of vinegar re- 
maining. On the other hand, animal fubftances feem 
fufceptible only of the putrefactive fermentation ; no 
inftance having ever occurred where there was the leaft 
drop, either of ardent fpirit or of vinegar, produced 
from a putriiied animal fubftance. (See Fermenta- 
tion and Putrefaction.) 

Sect. IX. Of the Chemical Characters, and Tables 
of Elective Attraction. 

jjr 
The numerous marls or characters by which the an- invention 

cient chemills ufed to denote many different fubftances,.0!Inarks 

were invented rather from a fuperftitious and fantafti-^lurac> 

cal principle than from any real neceffity ; or, perhaps, 
like the enigmatical language ufed by the alchemifts, 
they have thereby fought to conceal their myfteries 
from the vulgar. In contriving thefe marks, they af- 
fefted a great deal of ingenuity ; intending them as 
fymhofs of the qualities poffefled by each of the diffe- 
rent fubftances. A circle being fuppofed the moft per 
feft figure, was therefore ufed to reprefent the moftper- 
fect metal in nature, that is, gold. Silver being likewifc a 
perfect and indeftruftible metal, is placed next to gold:; 
hut, on account of its inferiority, is expreffed only by a- 
crefcent, as if but half gold. A circle was likewife ufed 
to denote fait of any kind, as being fomethiug elaborate 
and perfedt. A crofs was ufed to denote acrimony of 
any kind, and confequently employed for the acrimo- 
nious falts of vitriol, alkali, See. Hence all the in- 
ferior metals have the crofs fome how or other com- 
bined with the marks defigned to reprefent them. 
Thus, the mark for quickfilver denotes, that it hath the 
fpkndor of filver, the weight of gold, but its perfection 
is hindered by an acrimony reprefented by the crofs at 
bottom, &c. Fire is reprefented by an equilateral 
triangle, having one of its angles uppermoft. This 
may be confidered as a rude reprefentation of flame, 
which is always pointed at top. Water, again, is re- 
prefented by a triangle, with an angle downwards, 
{bowing the way in which that element exerts its 
'ftrength,, &c. All thefe marks, however, as they 
were of no real ufe at firft, fo they are now becoming 
every day more and more negledted. Such of them, 
however, as may moft readily occur in chemical books 
are reprefented and explained on Plate CXXXII. 

The French chemifts have of late attempted to in- New che- 
troduce a kind of new chemical language ; and by a- mica^Ian» 
dopting it themfdvcs, may perhaps make it at laft uni- SuaSc* 

verfal. 
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Elective verfal, as it is now impoffible to underftand their vvri- 
Attraflion. tjngS without knowing it. See the Table at the end 

* 0£ this article. ■ 

Of faHes of Tables of affinities, or elective attractions, are but of 
fcfiimties. late invention. They are confequences of an impro- 

ved Hate of chemiftry, when the different fubffances 
were found to a6l upon one another in moft cafes ac- 
cording to a fixed and fettled rule. The rnoft appro- 
ved table of this kind for a long time was that compo- 
fed by Mr Geoffrey. It was, however, found to be 
very incomplete, not only as to its extent, but like- 
wife as heat and fome other circumftances were found 
to vary the attradlions conliderably, and fometimes 
even to reverfe them. Other tables have been conflruc- 
ted by Mr Gellert, &c. but none hath yet appeared fo 
complete but that many additions may be made to it. 
The following is that at prefent exhibited by Dr Black 
in his courfe of chemiflry. 

1. Vitriolic Acid. 
Phlogifton 
Terra ponderofa 
Fixed alkali 
Calcareous earth 
Zinc 
Iron 
Tin 
Copper 
Quickfilver 
Silver 
Volatile alkali 
Magnefia 
Earth of alum. 

2. Nitrous Acn>. 
Phlogifton 
Fixed alkali 
Calcareous earth' 
Zinc 
Iron 
Lead 
Tin 
Copper 
Quickfilver 
Silver 
Volatile alkali. 

3. Marine Acie> 
Fixed alkali 
Calcareous earth 
Zinc 
Iron 
Lead 
Tin 
Copper 
Regulus of antimony 
Quickfilver 
Silver 
Spirit of wine 
Volatile oils 
Gold. 

4. Sulphur. 
Fixed alkali 
Calcareous earth 
Iron 
Nickel 

Copper 
Lead 
Tin 
Silver 
Regulus of antimony 
Quickfilver 
Arfenic. 

5. He PAR SuLPHURlS is 
partially decompounded 
by 

Qmckfilver 
Solution of fixed alkali 
Lime-water 
Volatile alkali. 

6. Fixed Air. 
Calcareous earth 
Fixed alkali 
Magnefia 
Volatile alkali. 

7. Alkaline Salts. 
Vitriolic acid 
Nitrous acid 
Marine acid 
Acetous acid 
Volatile vitriolic acid 
Sedative fait 
Fixed air 
Sulphur 
Expreffed oils. 

8. Calcareous Earth. 
Vitriolic acid 
Nitrous acid 
Marine acid 
Acid of tartar 
Acetous acid 
Sulphureous acid and fe- 

dative fait 
Sulphurl 

9. Metallic Substan- 
ces, Lead and Regulus 
of Antimony excepted. 

Marine acid. 

S T R Y. 
Vitriolic acid 
Nitrous acid 
Sulphur and acetous acid. 

10. Lead. 
Vitriolic acid 
Marine acid 
Nitrous acid 
Acetous acid 
Expreffed oils. 

11. Regulus of Anti- 
mony. 

Vitriolic acid 
Nitrous acid 
Marine acid 
Acetous acid. 

12. Arsenic. 
Zinc 
Iron 
Copper 
Tin 
Lead 
Silver 
Gold. 

13. Regulus of Anti- 

T^eory, 
MonY with Metals. Elective 

Copper 
Tin 
Lead 
Silver 
Gold. 

14. Quicksilver. 
Gold 
Lead and tin 
Copper 
Zinc, bifmuth, and regiE* 

lus of antimony. 

15. Silver. 
Lead 
Copper 
Iron. 

16. Water. 
Fixed alkali 
Spirit of wine 
Milk, alkaline falts, and 

fome neutrals. 

17. Spirit of Wine. 
Water 
Oils and refins. 

In confequence of heat, fedative fait and the other 
folid acids decompound vitriolated tartar, nitre, and 
fea-falt. 

Double Eleflive Attradlions; which, in fome 
cafes, may be confidered as exceptions to the 
foregoing table. 

I. Thofe which happen 
fiances. 

r Acids 
1. Calc.earths, orme- 

C tallic fubflances 
r Vitriolic or marine 

2. -s acids 
C Alkalies or earths 

Lead 
3. < Nitrous, marine,or 

C acetous acids 
C Silver 

4. y Vitriolic, nitrous, 
C or acetous acids 
5 Volatile alkali 
^ Acids 
f Nitrous, marine,or 

6. -s acetous acids 
C Calcareous earths 

II. Thofe which happen 
tions, and require heat. 

^ Vol. alkali 
I* i Acids 

{Vol. alkali 

Vitriol, acid 
CVol. alkali 
■s Nitrous, marine,or 
C vitriolic acids 

2. 

in mixtures of watery fub- 

Volatile alkali 

Fixed air. 

Mercury, filver, or lead. 

Nitrous or acetous acids. 
Vitriol acid 
Alkalies, earths, or 

M. S. 
Marine acid 
Alkaline falts, earths, of 

M. S. 
Fixed air 
Fixed alkali. 
Volatile alkali, magnefia, 

or earth of alum 
Vitriolic acid. 

in diflillations or fublima- 

FixeT air 
Calcareous earths. 
Nitrous, marine, or ace- 

tous acids 
Fixed alkali. 
Acetous acid 
Fixed alkali, or abforbent 

earths. 
4' 
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C Reg. of antimon. 
Sulphur 

C H 
Marine acid 
Quickfilver. 

E M 

III. Thofe which happen in mixtures by fufion. 

I. f Tin 
Silver 

5 Copper 
I Gold 
5 M. s. 
I Gold 

Iron 
Lead. 
Sulphur 
Lead. 
Sulphur 
Reg. of ant. 

The 
nation. 

firft 

554 
Operati< ns 
in chemi- 
ftry. 

J55 
Chemifts, 
how divid- 
ed. 

556 
Glafs vef- 
fels, whtn 
to be uled. 

of .hefe tables requires very little expla- 
The names printed in fmall capitals, are thofe 

of the fubftances which have the affinity with or at- 
traft thofe below them. Thus, vitriolic acid attracts 
moil powerfully the phlogillon, or inflammable prin- 
ciple ; next, fixed alkali ; then, calcareous earth ; and 
fo on, in the order in which they are marked.—The 
tables of double ele&ive attractions cannot be made 
quite fo diitinft ; though an explanation of one ex- 
ample will make this likewife eafy to be underftood. 
Thus in Table I. the find cafe is, “ If a combination of 
acids with calcareous earths or metallic fuhftances is 
mixed with a combination of volatile alkali and fixed 
air, the acids will unite themfelves to the volatile al- 
kali, and the fixed air to the calcareous earth or me- 
tallic fubftance. 

Sect. X. Of the different Operations in Prac- 
tical Ghemijlry, and the proper Injlruments for 
performing each. 

The mold remarkable operations in chemiftry, and 
by which the greatefd changes are made upon thofe 
bodies which are the obje&s of that fcience, may be 
comprehended under the following names. 1. Solu- 
tion. 2. Filtration. 3. Precipitation, or coagulation. 
4. Evaporation. 5. Cryldallization. 6. Diftillation. 
7.Sublimation. 8. Deflagration. 9. Calcination. 10. Fu- 
fion. 11. Maceration, or digeftion. To which we 
may add, 12. Trituration, or levigation. 

Before we proceed to a particular account of each 
of thefe operations, it is neeeflary to take notice, that 
there are two different things propofed by thofe who 
enter on the practice of chemiftry. Some have no- 
thing farther in view than the enlargement of their 
knowledge, or making improvements in arts which 
are to be praddifed by others for their own advantage. 
Others defign to follow chemiftry as a trade, by which 
they hope to enrich themfelves, or to get a comfortable 
livelihood. But the apparatus and utenftls neceflary 
for performing the very fame operations are exceed- 
ingly different when experiments only are to be made, 
from what they muff be when thefe operations are 
performed with a view to profit; and fo great is this 
difference, than thofe who purfue chemiftry with a 
view to advantage, will always find themfelves veiy 
confiderable lofers if they follow the plan of an appa- 
ratus or a laboratory defigned only for making expe- 
riments. Along with the apparatus, therefore, which 
is commonly deferibed in chemical books, and proper 
only for experiments, we fnall alfo give that which is 
neceffary for preparing great quantities of any chemi- 
cal article in the way of trade. 

In general, thofe who praddice chemiftry merely 
with an experimental view, ought, as much as pof- 
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fible, to make ufe of glafs veffels, as not being liable Chemical 
to be corroded by the mold powerful folvents ; and, 0Per^ur,n^ 
by their tranfparency, giving an opportunity of ob- 
ferving what paffes within them during the operation. 
But by thofe who pra&ife chemiftry with^ a different 
view, thefe veffels ought, with equal care, to be a- 
voided, on account of their expence and brittlenefs. 
This laid quality, indeed, is poffeffed by glafs in fo 
eminent a degree, that glafs veffels will fometimes 
fly to pieces, and that with confiderable violence, 
when ftanding by themfelves, and nothing touching 
them. The principal objects which a chemift ought 
to have in view, in performing his operations, ought 
to be to lave time and fuel, efpecially the former; and 
for this purpofe, he would find himfelf a confiderable 
gainer, though he ftiould be at much greater expence 
in his apparatus than he would otherwife have occa- 
fion for. 

On the fubjeeft of chemical veffels Dr Black ob-Dr LHaclc.’* ■ 
ferves, that “ with regard to the material of which obferva- 
thefe are compofed, we are very much at a lofs; and 
indeed there are no fuch materials in nature as are ca- vciTcls. 
pable of anfwering the purpofes of chemifts in abfo- 
lute perfeddion.—The qualities are, 1. Tranfparency, 
to allow us to fee the changes going on; 2. The power 
of refilling the aftion of acids and corrofive fubftan- 
ces ; 3. That they bear fudden alterations of heat and 
cold without breaking; 4. That they be ftrong, in order 
to confine elaftic vapours ; and, 5. That they bear very 
great heat without melting. As thefe qualities, how- 
ever, are not to be met with united in any one fub- 
ftance, the chemifts are obliged to have recourfe to 
different fubftances which poffefs fome of them dif- 
ferently. Thefe are, glafs, metal, and earthen ware. Good and 
Glafs is poffeffed of the two firft properties, but has bad quali- 
the inconvenience of being apt to crack and fly in r‘es 

pieces, on any fudden tranfition from heat to cold, or ^ for 
from cold to heat. The heft method of remedying chemical 
this defend, is to have the glafs made very thin, andveffch' 
of a round figure, that it may be all heated as equally 
as poffible ; as it is the unequal application of the heat 
which caufes it break. Another requifite in the choice 
of chemical glaffes, is that they be well annealed. If 
this is not done, the glafs will either immediately fly Extreme 
to pieces, or be liable to break on the fmalleft acci-h%ilhty o£ 
dent. That fuch glaffes fliould be liable to be broken ®iaff not . 
on every flight occahon, is a phenomenon that has hi- gj, 
therto received no explanation. If you touch them 
with a diamond, with a piece of flint, glafs, or 
expofe them to the heat of the fun, they break imme- 
diately. Dr Black has had great veffels of glafs, 
which broke immediately on his throwing a little fand 
into them to clean them. This manifertly depends upon 
the fame principles as the qualities of what are called 
glafs tears. 

Glafs when well annealed is univerfally to be pre- 
ferred, wffiere great and fudden changes of heat, or 
much ftrength, are not required. Flint-glafs is the 
heft ; but the coarfer kinds, as bottle-giafs, are very 
apt to break. 56a 

The metals have the third and fourth qualities Good ai d’ 
in perft&ion, but are deficient in all the reft. The . 
moft troublefome property is, that they are liable tais mr. 
to he corroded by acids and other bodies, as is the rerials f..t 
cafe with iron and copper: though this is in femecbemiCi! 

meaiu:eVfli£k 
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meafure remedied by tinning; which, though it wants 
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Of earthen 
■ware. 
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OperatioT s. fome 0£ qualities from its melting too foon, yet 

refills the adtion of many acrid fubllances without be- 
ing fo readily injured by them ; but it is not entirely 
free from this imperfedtion, and is liable to be fome- 
what corroded and rulled. In nice operations, there- 
fore, recourfe is had to filver and even to gold vcf- 
fels. 

Earthen ware polfelfes only the fifth quality in per- 
fection, ’viz. that of bearing a violent heat without fu- 
fion. The bafis of thefe velfels is clay, which, when 
good, is very convenient for the formation of velfels, 
and it has been ufed from the earliell ages of cbemi- 
firy for this purpofe. The requifite qualities are, 1. 
A confiderable degree of toughnefs when mixed with 
water. 2. A great degree of hardnefs when burnt in 
the fire with a violent degree of heat. The bell kind 
of clay thus contrails a degree of hardnefs fcarce in- 
ferior to flint, as is the cafe with that of which tobac- 
co-pipes are made; but moll other kinds, fuch as that 
of which bricks are conllrudled, are apt to melt with 
a llrong heat into a fpongy matter. Clay, however, 
can feldom be ufed alone; for when burnt to ex- 
treme hardnefs, the veflels are very liable to crack. 
This is remedied by mixing fand reduced to a parti- 
cular degree of finenefs, with the clay of which the 
velfels are made. For this purpofe both the fineft 
and the coarfell particles of the fund mull be thrown 
away. 

Another fubllance known by the name of black 
lead, ufed in the making of pencils, refills the fire ex- 

materialfor ceedingly. This, however, does not contain an ore 
feme pur- o£ jea(jj hut fulphur, and fome mineral fubllances ; 

when mixed with clay, however, it makes it refill the 
fire furprilingly. But there are fome particular cafes 
in which neither fand nor black lead can be ufed as a 
material ; for the fand is eafily corroded by acrid mat- 
ters, and the black lead wduld produce other inconve- 
niences. Clay is therefore to be taken in its unburnt 
ftate, reducing it to a powder like fand ; then burn- 
ing this powder with a violent heat, fo as to convert it 
into fand. Mixing it then with raw clay, it forms a 
compofition which anfwers very well for making che- 
mical velfels, and may be employed in thofe particular 
cafes where fand would not anfwer. Pott of Berlin 
has written upon the different kinds of earthen ware 
proper to be employed in the conllrudlion of chemical 
velfels. There is a French tranllation of it in four or 

Porcelain ^ve v°lumes* In cafes where the utmofi. compadtnefs 
veftelswhenof texture is required, porcelain veflels are to be cho- 
to be ufed. fen ; which is compofed of the finell clay, mixed with 

a ftony matter, that has the quality of melting in a 
violent heat, and gives more compadlnefs to the clay 
than it is naturally capable of receiving; but thefe are 
rather too collly for moll operations. Reaumur has 
taught a way of converting glafs into porcelain. 

We fhall now proceed to a particular defeription 
of each of the operations above mentioned. 

I. Solution. By this is uederflood the difiblving a 
folid fubllance in a fluid, fo as that the folid fhall totally 
difappear, and become part of a tranfparent liquor. 
This operation applies particularly to falls, earths, and 
metals; as well as to fevcral un&uous and inflammable 
fubllances. For performing this operatiem in a fmall 
way, common vials are in many cafes fufficient. Where 

N° 71. 
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the folution is attended with effervefeence and a dif- Chemical 
charge of vapours, the long-necked glafies called 0Pgratl<)1|s- 
matrqffes, or bolt-heads, (fig. $.), are necelfary. Flo- pjatc

v_"J 

rence fialks are indeed exceedingly well adapted for (JXXXIV. 
this operation, as being of the proper ihape, and ca- 
pable of bearing heat fo well, that they may be filled 
with any fluid, and fet on a common fire like a me- 
talline velfel. Solution is much promoted by agitating 
the veffel, and by heat. In fome cafes, indeed, it will 
not take place till the mixture becomes very hot; and 
in fuch cafes it will be proper to make the fluid boil- 
ing hot by itfelf, and then flowly to add the fubftance 
to be diflolved. 

When large quantities of faline matter are to be 
dilfolved, metalline veflels mull be ufed : but before any 
are made ufe of for this purpofe, it will be neceflary 
to make an experiment whether the fait receives any 
impregnation from the metal of which the veffel in- 
tended to be made ufe of is formed ; and if this is 
found to be the cafe, it mult not be ufed. The me- 
tals moll liable to be corroded by faline bodies are 
iron and copper ; and indeed, unlefs it be for the Angle 
purpofe of dilfolving fixed alkaline falls, iron veflels 
feem totally unfit for faline folutions of any kind. Cop- 
per vefleis are alfo very liable to be corroded, and to 
communicate very mifehievous qualities to the liquors 
which corrode them ; for which reafon, they ought 
never to be made ufe of for the purpofes of folution. 
The metal lealt liable to .be corroded, next to gold and 
fil ver, is lead ; and therefore a chemill ought rather to 
provide himfelf with leaden vdfels than thofe of any 
other metal. But though lead is not apt to be corroded 
by many kinds of falls, there are fume which are found 
to aft upon it, and to form therewith a very dangerous 
poifon. The vegetable acid of vinegar is particularly 
apt to receive a dangerous impregnation from this me- 
tal; and therefore no folution of any fait containing this 
acid ought to be made in leaden veflels. It appears to 
be very little affefted by the vitriolic or marine acids; 
and therefore any faline fubftance containing either of 
thefe acids may be fafely enough diftblved in vefl'els 
made of lead. 

In order to fave time in making folutions, the vef- 
fels ought to be as large as pofilble ; though even in 
this there muft be a certain limit: for two fmall vef- 
fels filled with water will fooner acquire the neceflary 
degree of heat than one large one ; and in proportion 
as the vefiel is made more capacious, the fides and bot- 
tom muft be thicker, which confiderably increafes the 
expence. Fifteen or twenty Englifh gallons is the 
utmoft capacity of which they ever will be required ; 
and is rather above what will on molt occafions be 
neceflary. They ought to be of a conical figure, 
round at the bottom ; and to have a cover of thick 
plate-iron ail around that part which is expofed to the 
aftion of the fire, that the lead may not bend on the ap- 
plication of heat, which it would otherwife be very 
apt to do. When the folution is to be made, the leaden 
veflel Is firil to be filled up with w ater fo far as to have 
room for the quantity of fait intended to be diffblved ; 
a fire is then to be applied fo as to make it boil: and 
then the fait is to be added flowdy, fo as fcarcely to 
hinder the boiling ; for if a great quantity was thrown v 
in at once, fo as to cool the liquor very much, great 
part of the fait Would concrete on the bottom, in fuch 

, a 





Cheats try. 
/ ^hemzcal Ch a rafters or Syriibo Is. 

Plate CXXXITT. 

yln d of Fluo r. 

0+0 Arseme. 

^e^Foraa:.' 

+ @ Sugar. 

Tartar. 

+y Sorrel. 

+c Lemon . 

-yolplBenzom. 

+<3dAmber. 

+ @ Sugar of Milk 

# Vinegar. 

+ @MilJe. 

yfAnis. 

+ @ Fat. 

+^ Phosphorus. 

h Aerial. 

6 Colouring inedler of 

Fi rffmnJFa, falsely 

called an Acid. 

Sq Phlogistwated vltri - 

o he Ac A, the same wb 

Tol Sulphureous Acid. 

§ DephlogisbcateeL 

MarmeAcid,. 

qsFixed vegetable. 

Alkcdo. 

osMuieral AlkaF 

^ Ponderous Forth. 

& Fare Air. 

Q)Platuia. 

^Manganese. 

^Metallic cahc. 



Theory. C H E M 
Chemical a manner as not only to be very difficultly foluble, but 
Operations even to endanger the melting of the veflel. It is of 

fome confequence alfo to avoid the hot fleam which 
proceeds from the boiling water, and which iffues with 
great force from a narrow-mouthed veffel fuch as we 
have been defcribing. That the operator may be out 
of the reach of this, and likewife diffolve the fait in a 
regular and gradual manner, without any danger of 
its concreting on the bottom, it will be proper to 
have a leaden, or even a wooden, veffel, with a long 
handle ; which is to be filled with the fubftance to 
be difiblved, then immerfed in the boiling liquor, 
and fhaken about in it, till the fait is made into a kind 
of thick pap, which will be in no danger of concre- 
ting. It will alfo be proper not to faturate the water 
perfedlly with fait; for it will in that cafe be impof- 
frble to hinder part of it from fettling on the bottom, 
where it foon acquires fuch a degree of heat as to melt 
the lead. Before any faline fubftance is put into water 
for folution, it ought to be pounded and lifted through 
a hair fieve. 

Where large quantities of metal are to be diffolved 
in acids, efpecially the nitrous acid, glafs veffels are in 
a manner indifpenfable ; although the common ftone- 
ware bottles, efpecially thofe made in Holland, will an- 
fwer the purpofe very well, as not being liable to cor- 
rofion, and not fo apt to break as the glafs veffels are. 
They may be got of fuch a (ize as to hold three or four 
gallons: but no veffel in which metalline folutions are 
made ought ever to be above half full. 

In folutions of oily and inflammable fubftances, call 
iron veffels are perhaps the moft proper of any ; though 
copper ones are generally preferred. The copper is 
exceffively foluble in oil, efpecially if it is left to cool in 
fuch a veffel; but iron is not foluble in any inflammable 
matter except fulphur. Copper has, however, this ad- 
vantage over iron, that it is looner cooled, as the vcffels 
made of copper are thinner than they can be made of 
call iron : fo that if too great heat is applied to a cop- 
per veffel, it may be eafily r emedied by taking it off the 
fire ; but in a call iron veffel the heat continues fo long 
as may fometimes produce dangerous confequences, 

. even after the fire is removed. 
Dr i;lack’s Black obferves, that for the purpofe of folution, 
dire&iona if no particular nor uncommon confequence follow the 
for lolution. application of the two bodies to each other, and if 

none of them be very volatile, any glafs or porcelain 
veffel that can refift the a&ion of the fubftances will an- 
fwer the purpofe ; but it often happens that they break 
out into violent ebullition, which produces fleam ; and 
here a common veffel is not fo proper, as we would 
wifh to have the vapour confined or condenfed. We 
therefore choofe a clofe veffel that will ,bear the heat 
fuddenly produced by the mixture, or the heat that 
may be neceffary to promote the adtion of fuch bodies 
upon one another. Of this kind is thephlala chemica, 
or matrafs, in which the vapours will have time to cir- 
culate and to be condenfed again, without being allowed 
to efcape. Where the matter is in fmall quantity, 
fmaller vtffels fomewhat of the fame form are ufed, as 
Florentine flafks, which bear fudden changes of heat 
and cold remarkably well, on account of their thin- 
nefs. In order to promote the aclion of bodies, ic is 
fometimes neceffary to make the fluids boil; and for 
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this purpofe we muft have a matrafs with a large neck, 
or apply another vcffel to it that will receive thefe 
fleams, and give them flill more room for their conden- 
fation, and diredl them to fall back again, when con- 
denfed, into the matrafs. This is called circulation. Mac- 
quer deferibes another veffel called the pelican, which 
has been made ufe of for this purpofe ; but it is hard- 
ly ever employed, on account of its being fo trouble- 
fome to procure and manage it; and the advantages 
arifing from it may be obtained by a more fimple ap- 
paratus. 

To this head we muft refer Papin’s digefter, which 
is reprefented Fig. 4. It is generally made of cop- 
per, very thick and flrong, open at the top, with 
a lid fitted to it, which applies very exaftly. There 
are ufually two proje&ions on the fide, defigned 
to make the lid go in a particular manner, but they 
are unneceffary. There are other two, to which are 
fitted the two fides of a crofs bar BB ; in which crofs 
bar there is a flrong ferew D, by which the lid can be 
preffed down very ftrongly. Its ufe is to force wa- 
ter to bear a ftronger heat than it can do under the 
ordinary preffure of the atmofphere. It is fometimes 
furnifhed with an apparatus for letting out the fleam, 
left it fhould be in danger ofburfting the veffel. A pipe 
is paffed through the lid which is fitted with a valve, 
on which paffes a lever at a very fmall diftance from its 
centre of motion ; and this can be made to prefs on the 
valve with different weights, according to the diftance 
of thefe weights from the centre. In one conftrudled 
by Dr Black, there was another pipe below, into which 
a thermometer could be introduced, in order to.mca- 
fure the degree of heat to which the fleam was raifed. 
This machine was pretty much employed fome time 
ago, and its effefts were much admired ; but we find 
that moft things which can be diffolved in this way, 
can likewife be diffolved in the ordinary way by boil- 
ing water, provided it is continued for a longer time, 
as animal bones, from which the gelatinous parts are 
indeed extradled very quickly by this veffel ; but the 
fame change is produced by boiling them in water fora 
long time in the ordinary degree of heat. 

II. Filtration. This operation is generally the 
attendant of folution : very few fubftances, of the faline 
kind efpecially, are capable of being diffolved without 
leaving fome impurities, from which they muft be 
freed ; and the doing of this, fo as to render the foiu- 
tion perfeftly tranfparent, is what is underftood by the 
word filtration. 

For purpofes merely experimental, a glafs funnel 
and piece of paper are generally fufficient. The pa- 
per is formed into a conical cap, which being placed in 
the funnel with its point downwards, the funnel is then 
placed in the mouth of a vial; and the foiution or 
other liquor to be filtered is poured into the paper cap, 
through which the liquor paffes tranfparent, leaving its 
impurities on the paper. For the purpofe of filtration, 
paper has come into Inch general ufe, that a particular 
kind of it is prepared under the name of jilteringpaper. 
This is of a reddifh colour; but Dr Lewis prefers the 
whitifh grey paper which comes from Holland about 
the pill boxes, as not giving any colour to the folutions 
which pafs through it. 

This operation, though apparently fo fimp'e and 
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Chemlisl eafy, is neverth'elcfs attended with very tronblefome 
yperaticiis cjrcumf{;ances> on account of the great time it takes 

up. Even where very- fmall quantities of liquor are to 
be filtered, merely for expeiiment’s fake, the impuri- 
ties frequently fettle on the paper fo foon, and obftnuSt 
its pores to Inch a degree, that the operator is-often 
quite wearied out: often, too, the paper breaks ; and 
thus the whole is fpoiled, and the operation mull be 

. begun over again. 
To avoid thefe inconveniences, another method of 

filtration hath been propofed ; namely, to ufe a- num- 
ber of cotton threads, the ends of which are to be im- 
merfed in the liquor, and the other ends are to hang 
over the fide of the vdfel which contains it, and to 
hang lower than the furface of the liqour. By this 
means they will aft as fo many capillary fyphons, (fee 
Syphon) ; the liquor will arife in them quite pure, and 
be difcharged from their lower extremities into a veffcl 
placed to received it. That the liquor may flow free- 
ly into the cotton, it will be proper to wet the threads 
before they are ufed. 

In point of efficacy, no doubt, this method excels 
every other; and where the operator has abundance 
of time and patience, may be proper for experiments; 
but, in the way of trade, fuch a contrivance is evi- 
dently ufelefs. For filtering large quantities of liquor, 
therefore, recourfe has been had to large funnels; 
earthen cullenders, or bafons full of holes in the bot- 
tom, lined with filtering paper; and to conical bags of 
flannel or canvas. v 

The inconveniences attending funnels, when ufcd 
only in the way of experiment, are much greater 
when they are employed for filtering large quantities 
of liquor; and therefore they are generally laid alide. 
The earthen cullenders, too, do not anfwer any good 
purpofe ; nor indeed does filtration through paper in 
general fucceed well. The conical flannel or canvas 
bags are greatly preferable: but they have this in- 
convenience, that the preffure of the liquor is direfted 
chiefly againft one particular point, or a fmall part of 
the bottom, and therefore the impurities are forcibly 
driven into that place ; and thus the operation be- 
comes infufferably tedious. 

The bell method of obviating the inconveniences 
cf filtration feems to be the following. Let a wooden 
frame of about three feet fquare be made,, having 
four holes, one in each corner, about three quarters of 
an inch in diameter. This frame is to be fupported. 
by four feet, the ends of which mull projeft an inch* 
or two through the holes. Thus the whole may be 
occafionally fet up and taken down, fo as to go into 
very little compafs ; for if the feet are properly pla- 
ced, each with a little projeftion outwards, there will 
be no danger of its falling. A fquare piece of can- 
vas mull alfo be procured, fomewhat lefs than the 
wooden frame. On each corner of it there mull be 
a very llrcng loop, which flips on one of ,the projeft- 
ing ends of the feet, fo that the canvas may hang a 
little flack in the middle of the frame. The liquor to 
be filtered is now poured into the canvas, and a vef- 
fel placed underneath to receive it.. At firll it will 
pafs through very foul; but being returned two or 
three times, will become perfeftiy tranfparent, and 
will continue to run with great velocity, if the filter 
is kept conftantly full A filter of the fize juft now 
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mentioned wall contain ten gallons of liquid ; which is Chemical 
a very great advantage, as the heat of fuch a quan- Operat.on*. 
tity of liquor is not foon diffipated, and every folution vr'“"w 

filters much failer when hot than when allowed to 
cool. 

The advantages of a filter of this kind above others 
arife from the preffure of the liquor being more equally- 
diffufed over a large fpace, by which the impurities 
are not forced fo itrongly into the cloth as to flop it> 
up entirely. Yet even here, where large quantities of 
liquor require filtration, the cloth is apt to be flopped 
up fo as to make the operation not a little tedious and 
difagreeable. It will be proper therefore to have feve- 
ral cloths, that one may be applied as foon as another 
is taken off.. 

To promote the operation of filtration, it is very 
proper to let the liquors to be filtrated fettle for fomc 
time ; that fo their groffer feculencies may fall to the 
bottom, and thus there will be the fewer to retard the 
lafl part of the operation. Sometimes, however, thefe - 
feculencies refufe to fettle till after a very long time ;. 
and where this happens to be the cafe, a little pow- 
dered quicklime thrown into the boiling liquor remark- 
ably promotes the feparation. This, however, can 
only be ufed in certain cafes. 

In feme cafes, the difeovery of a ready way of 61-Schemes for I 
tering a Jarge quantity of liquor would be a matter of filtering* ° 1 
great confequence ; as where a town is fupplied with ,arye quan- 
river water, which is generally far from being clear,tlCies wa“ 
and often imparts a difagreeable colour to clothes Ur‘ 
waihed with it. Some years'ago, a fcheme was pro- 
pofed by a chemifl for filtering muddy water in any 
quantity. His method was, to have a large calk co- 
vered over in the bottom with draw to the depth of 
fame inches, and then filled up with fa: d. This caflc * 
was entirely open at one end, and had a hole in the 
other, which, by means of a leaden pipe, commu- 
nicated. with a large refervoir of the water to be fil- • 
tered, and which Hood confiderably higher than the 
caflc. The water which defeended through the pipe 
into the caflc, having a tendency to rife up to the fame ■ 
level with that in the refervoir, would prefs violently 
again 11 the land, and, as he thought, run over the 
mouth of the calk perfetlly liltrated, and free from its 
impurities. By this contrivance, indeed, a very vio- 
lent preffure was occafioned, if the height of the re- 
fervoir was -confiderable : but the confequence was, not 
a filtration, but a greater degree of impurity in the wa- - 
ter ; for the kind was forced out of the calk along with 
it, and, however confined, the water always rofe as. mud- - 
dy as it went in. 

Where water is to be filtered, in large quantity, as 
for the purpofes of a family, a particular kind of foft 
Ipongy ilones, called jiltcring jlones, are employed. 
Thefe, however, though'the water percolates through 
them very fine, and in fufficient quantity at firft, are 
liable to be obftrufted in the fame manner as paper, 
and are then rendered ufelefs. A better method feems 
to be, to have a wooden veflel, lined with lead, three 
or four feet wide at top, but tapering fo as to end in a 
fmail orifice at the bottom. The under part of the 
veflel is to be filled with very rough fand, or gravel, 
well freed from earth by wafhing. Over this, pretty 
fine fand may be laid to the depth of 12 or 14 inches, 
but wlucn mult like wife be well freed from earthy 

particles. 
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out fliakincf the cloth. Some water Is then to he caw- Chemical 
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Cher-- c particles. The veffel may then be filled up to the top 
Operatic! s wjt]1 water, pouring it gently at firft, left the fand 

Should be too much difplaced. It will foon filter thro’ 
the fand, and run out at the lower orifice exceeding- 
ly tranfparent, and likewife in very confiderable quan- 
tity. When the upper part of the fand begins to be 
flopped up, fo as not to allow a free paflage to the 
water, it may occafionally be taken off, and the earthy 
matter wafhcd from it, when it will be equally fervice- 

jyo able as before. 
Precipta- III. Precipitation, or Coagulation. This ope- 
iion. ration is the very reverfe of folution, and is the bringing 

a body fuddenly from a fluid to a folid ftatet It differs 
from cryftallization, in that it generally requires lefs 
time ; and in cryftallization the fubftancc affumes re- 
gular figures, whereas precipitates are always in the 
form of powders. 

Precipitation is generally preceded by folution and 
filtration : it is ufed for feparating earths and metals 
from the acids which had kept them fufpended. When 
a precipitation is made of the more valuable metals, 
glafs veffcls are to be ufed. When earths, or the 
imperfeft metallic fubftances, are to be precipitated in 
large quantity, wooden ones anfwer every purpofe. 
If a metal is to be precipitated by an alkali, this fait 
muft firft be diffolved in water, then filtered, and 
gradually added to the metallic folution. If particular 
eircumftances do not forbid, the fait for precipitation 
fhould be chofen in its cauftic ftate, or deprived of its 
fixed air, becaufe then a very troublefome tffervef- 
cence is avoided. To promote the operation alfo, 
the mixture, if contained in a glafs, is to be fliaken ; 
or if in any other veffels, to be well ftirrCd after every 
addition of alkali. If an earth is employed to precipi- 
tate a metal, the mixture muft be in a manner con- 
ftantly ftirred or ftiaken, in order to promote the pre- 
cipitation : and if one metal is to be precipitated by 
another, that which is ufed as a precipitant muft be 
beaten into thin plates, that fo they may be frequent- 
ly cleaned from the precipitating metal, which would 
ctherwife very foon totally impede the operation. 

Sometimes a precipitation enfues on the addition of 
water or fpirit of wine : but in moft cafes care muft 
be taken not to add too much of the fubftance which 
is ufed to precipitate the other ; becaufe, in fuch a 
cafe, the precipitate may be diffolved after it has been 
thrown down* Thus, though volatile alkali will fe* 
parate copper from aquafortis, it will as effeftually 
diffolve the precipitate, if too much of it is ufed, as the 
acid itfelf. It is proper, therefore, to proceed cauti- 
oufly, and examine a fmall quantity of the liquor from 
time to time. If an addition of the precipitant throws 
down any more, it will be proper to add fome more 

£7j to the whole folution. 
EdiRcora- It is feldom or never that precipitation can be per* 
iiion. formed fo perfectly, but that one or other of the in- 

gredients will prevail; and though they fliould not, a 
new compound, confifting of the acid united with the 
alkali, or other fubftance ufed for precipitation, is 
contained in the liquor through which the precipitate 

, falls. It is proper, therefore, to wafti all precipitates ; 
otherwife they can never be obtained perfedlly pure, 
or free from a mixture of faline iubftances. This is 
belt done by pouring the whole into a filter, and let- 
ting the fluid .part run off,- as long as it will drop, with- 

tioufly poured all over the furface of the precipitate, o"er'ltl0n^ 
fo as to diftmb it as little as polfible. This water will /"""" 
pufli before it the faline liquor which is mixed with 
the powder, and render it much purer than before. 
A fecond or third quantity of water may be ufed, in 
order to wafti off all the faline matter. This is called 
edulcoraUw the precipitate. 57* 

IV. Evaporation. 1 his operation confifts in auTi* ^P01 a- 

pating the moft fluid or volative parts of any fubftancetIon' 
by means of heat. It moft generally fucceeds folu- 
tion and filtration, being a preparatory for the opera- 
tion of cryftallization. 

For the evaporation of faline folutions, which have 
been already filtered, and which it is of confequence 
to preferve from even the leaft impurities, diitilling 
veffels are unqueftionably the moft proper ; both as, 
by their means, the folution will be kept perfectly 
free from dull, and as the quantity of liquor evaporated 
can be known with certainty by meafuring that which 
comes over. This alfo is probably the moft expediti- 
ous method of evaporating, and which requires the leaft 
fuel. (See the detached articles Evaporation and 
Distillation). With regard to veffcls for evapora- 
tion, the fame thing muft be applicable which was men- 
tioned above under Solution. No faline liquor muft be 
evaporated in a veffel which would be corroded by it; 
and hence iron veffels are abfolutely improper for eva- 
porations of any kind of faline liquor whatever.—■ 
Lead is in this cafe the metal moft generally ufeful. It 
muft only be ufed, however, where the evaporation 
is not carried to drynefs; for, on account of the great 
fufibility of this metal, nothing could be exiiccated in 
it without great danger of its melting. Where a fa- 
line liquor therefore is to be perfe&ly exficcated, the 
evaporation, if performed in lead veffels, muft be car- 
ried on fo far only as to form a faline pellicle on the 
furface of the liquor. It is then to be drawn oft ; for 
which purpofe, all evaporating veffels ffiould have a 
cock near the bottom. The liquor muft now be put 
into a number of ftone-ware bafons, fet on warm fand, 
where the exficcation may be finifhed. 

V. Crystallization. This, though commonly ac-Cryftafliz*- 
counted one of the procefles in chemiftry, is in reali-tion. 
ty only a natural one, and which the cbemift can only 
prepare for, leaving the operation entirely in the hands 
of nature.— By cryftallization is meant the repara- 
tion of a fait from the water in which it has been dil- 
folved, in tranfparent maffes regularly figured, and 
differently formed, according to the different nature of 
the falts. 

This procefs depends upon the conftitution of the 
atmofphere more than any other ; and therefore is 
difficult to be performed, nor does it always fucceed 
equally well; neither have there yet been laid down 
any rules whereby beautiful and regular cryftals ca* 
with certainty be formed at all times. 

As the different falts affume very different figures 
when cryftallized, they are not fubjeft to the fame ge- 
neral rules in cryftallization. Nitre, Glauber’s fait, 
vitriol of iron, and many others, cryftallize heft on 
having their iolutions fet in a cold place after proper 
evaporation. Sal polychreft, and common fait, require 
the folution to be kept as hot as the hand can bear it 
during the time of cryftallizing. Soluble tartar too, 
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and other dellquefcent fait3, require to be hept warm 
while this operation is going on; and thete are many 
faline fubllances, fueh as the combinations of calca- 
reous eartlis and magnefia with acids, which can fcarce- 
lv be cryftallized at all. 

Mr Beaume has difcovered, that when two or more 
falts are diflblved in die fame quantity of water, when 
one cryflallizes, the cryftals of that fait will not con- 
tain the lead quantity of any of the others ; neither, 
although the liquor was acid or alkaline, will the crv- 
dals for that reafon be either acid or alkaline, but will 
remain perfectly neutral; and the acid or alkaline li- 
quor which adheres to the outfide of the cryitals may 
be abforbed by merely fpreading them on filtering pa- 
per.—Hence we are furnifhed with a better method 
of ihooting ialts into large and well formed cryftals than 
merely by diifolving them in water; namely, by ad- 
ding to the folutions, when fet to cryftallize, a certain 
quantity of acid or alkaline liquor, according to the 
nature of the falts themfelves. Thefe additions, how- 
ever, are not equally proper for all falts ; and it is not 
yet determined what kinds of falts ought to be cry- 
Italhzed in alkaline, and what in acid liquors.—So- 
luble tartar and Seignette’s fait cryftallize beft when 
the liquor is alkaline. Sal fedativus, fal Glauberi, and 
fal polychreft, require an acid if cryftallized in the 
cold ; but fal polychreft forms into very fine and large 
cryftals when the folution is alkaline, and kept as hot 
as the hand can ealily bear. 

The beft general direction, that can be given with 
regard to the regular cryftallization of falts is, that 
they ought to be fet to cryftallize in as large a quan- 
tity at once as poffible ; and this, as far as we have ob- 
lerved, without any limit ; for by this means, the cry- 
ftals are formed much larger and better figured than 
they poffibly can be by any other method hitherto 
known.—As to the form of the veffels in which falts 
are to be cryftallized, little can be faid with certainty. 
They are generally flat, and wider at top than at the 
bottom. The only proper material, in the large way, 
is lead. 

\ I. Distillation. This is a kind of evaporation; 
only in fuch a manner, that the part of the liquor eva- 
porated is not diffipated in the air, but preferved by 
making the fteam pafs through a fpiral pipe, which 
goes through a large veffel full of cold water, or into 
cold glafs receivers. 

This is one of the moft common chemical opera- 
tions ; and as there are a variety of fubje&s which re- 
quire to be diftilled, there is confequently a coniider- 
able variety both in the form of the dillilling veflels 
to be ufed on different occalions, and likewife in the 
materials of which they are made, as well as the ma- 
nagement of the fire during the time of the opera- 
tion. 

I he moft fimple and eafily performed diftillation 
is that by the common copper ftill, (fig. 2). It con- 
hits of two paits ; one called the body, and the other 
the head. The body is a cylindrical veffel of cop- 
per, which is fometimes tinned over in the infide ; 
but where diftillation is performed without any re- 
gard to the refiduum, the tinning is ufelefs. The up- 
per part of the body teiminates in a kind of arch, in 
the middle of which is a circular aperture, about one 
half, or fomething lefs, in diameter, of the breadth of 
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the whole body.—Into this aperture,* a round head, Chemical 
made likewife of copper, is fitted, fo as to be remove- Operations, 
able at pleafure. In the top, or fometimes in the fide > 
of the head, is inferted a pewter pipe, which commu- 
nicates with a fpiral one of the fame metal, that paffes 
through a large wooden veffel, called the refrigeratory, 
filled with cold water ; each of its ends projecting a 
little above and below. The ftill is to be filled two 
thirds fall of the fubfiance to be diftilled, the head put 
on, and the junctures well clofed with a mixture of 
lintfeed meal and water, or common flour or chalk and 
water will anfwer the fame purpofe. This mixture 
is called the luting, or lute. A fire being kindled un- 
der the ftill, the vapours will arife ; and, being con- 
denfed by the cold water through which the ipiral 

called the ‘worm paffes, will run in a ftream pipe 
more or lefs ftrong as the fire is more or lefs haftily 
urged, and is catched in a receiver fet underneath. 

This kind of diftilling veflels is proper for procuring 
the effential oils of vegetables, vinous Ipirits from fer- 
mented liquor, and for the rectification of thefe after 
they are once diftilled. Even the acetous acid may 
be very conveniently diftilled in a copper veffel, pro- 
vided the worm and all the dtfcending parts of the 
pipe which communicates with it be of pewter, other- 
wile a mitchievous impregnation of copper would be 
communicated to the diftilled vinegar. The rtafon 
of this is, that copper is not diffolved by vinegar, or 
in very Imall quantity, when that acid is boiled in it ; 
but if the metal is expofed to the aftion of the acid 
when cold, or to its vapours, a conllderable diffolu- 
tion takes place. For this reafon, too, the ftill mull be 
waftied out ^Iter the operation while it continues hot, 
and mull he very carefully freed from the leaft remains 
of acid, othervvife it will be much corroded. 

Copper-ftills ought to be of as large a lize as pof- 
fible : but Dr Lewis very juftly obferves, that, in com- 
mon ones, the width of the worm is by no means pro- 
portionable to the capacity of the ftill: hence the va- 
pour which iffues from a large lurface being violently 
forced through a Imall tube, meets with lo much re- 
finance as lometirnes to blow off the ftill-head. This 
tnconvenience is ridiculoully endeavoured to be pre- 
vented by ftrongly tying or otherwife forcing down 
the head ; by which means, if the worm fhould hap- 
pen to be choaked up, a terrible explofion would 
enlue: for no ligatures, or any other obftacle what- 
ever, have yet been found ftrong enough to refill; the 
elaftic force of {team ; and the greater obftacle it has 
to overcome, the greater would the explofion be  
Dangers of this kind might be totally avoided by ha- 
ving the worm of a proper degree of widenefs. ^ 

Sometimes, however, matters are to be diftilled, Mirerll a- 
fueh as mineral acid fpirits, which would corrode any SJs how 
kind of metalline veffels ; 'and for thefe only earth, or Chilled* 
the clofeft kind of ftone-ware, can be ufed. Thefe 
are more eafily condenfed than the fteams of aqueous 
or vinous liquors, and therefore do not require to be 
pafted through a pipe of fuch a length as is ufed for 
condenfing the fteams from the common ftill. In thefe 
caies, where a violent heat is not neceffary, and the 
diftillation is to be performed in glafs veffels, the re- 
tort is ufed (fig. 4.) When a fluid is to be put into 
this veffel, the retort muft be laid upon its back on 
land, or any other foft matter that will fupport it 

with- 
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Retort. 
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Chemical without breaking. A funnel mufl alfo be procured 
Operations. wjtj1 a jong an(j a little crooked at the extremi- 

y ty, that the liquor may pafs at once into the belly of 
the retort, without touching any part of its neck ; 
otherwife the quantity which adhered to the neck 
would pafs into the receiver when the retort was pla- 
ced in a proper fituation for diltilling, and foul the 
produce. When the veffel is properly filled, v'hich 
ought never to be above two thirds, it is to be fet in 
a fand bath ; that is, in an iron pot, of a proper thick- 
nefs, and covered over in the bottom, to the depth 
of one or two inches, with dry fand. When the re- 
tort is put in, fo as to ftand on its bottom, the pot is to 
be filled up with fand, as far as the neck of the retort. 
A glafs receiver is then to be applied, which ought to 
be as large as poffible, and likewife pretty ftrong ; for 
which reafon it will be proper not to let the capacity 
of it be above what is necefiary to hold ten gallons. 
In the hinder part of it fhould be drilled a finall hole, 
which may be occafionally fliut by a fmall w^ooden peg. 
'I'he mouth of the receiver ought to be fo wide as to 
let the nofe of the retort enter to the middle of it, or 
very near to it ; for if the vapours are difeharged veiy 
near the luting, they will add upon it much more 
ftrongly than when ac a difiance. It is likewife pro- 
per to have the neck of the retort as wide as may be; 
for this has a very great effett in the condenfation, 
by prefenting a larger furface to the condenfing va- 

577 pour. 
Luting for The luting for acid fpirits ought to be very diffe- 
audfpirits. rent from that ufed in other diftillations; for thefe will 

penetrate the common lutes fo as to make them liquid 
and fall down into the receiver. Some have ufed re- 
torts, the necks of which were ground to the recei- 
vers with emery ; but thefe are very difficult to be 
procured, and are expen five, and confequently have 
never come into general ufe. Various kinds of lutes 
have been propofed, but the preference feems due to 
a mixture of clay and fand. We are not to under- 
ftand, however, that every kind of clay is fit for this 
purpofe : it mull only he fuch as is not at all, or very 
little, affedted by acids; and this quality is only poffif- 
fed by that kind of which tobacco-pipes is made. Trial 
ought to be made of this before the diftillation is be- 
gun, by pouring a little nitrous acid on the clay in- 
tended to be tw fie ufe of. If a violent effervefccnce 
is raifed, we may be fure that the clay is unfit for the 
purpofe. Finely powdered alaballer would anfwer 
extremely w7ell, had it the duftility of clay. As this 
kind of lute remains foft for a confiderable time, it 
ought to be farther fecured by a bit of rag fpread with 
fome llrong cement, fuch as quicklime mixed with 
the white of an egg, Matters, however, ought 
to be managed in fuch a manner, that the luting may 
give way, rather than the veffels burfi ; which would 
not-only occafion a certain lofs of the materials, but 
might endanger the perfons who were Handing by. 

P„3 The iron pots commonly ufed for diilillations by the 
RnlJcum a- fand-bath, or balneum arena:, are commonly made very 
rout. thick ; and are to be fold at large founderies, under 

the name of fand-pnts. The ffiape of thefe, however, 
is by no means eligible : for, as they are of a figure 
nearly cylindrical, if the retort is of inch a lize as al- 
molt to fill their cavity, it cannot be put into them 

I S T R Y. 
when full, and ofeen pretty heavy, without great dan- Chemical 
ger of touching the fides of the pot; and in this cafe, Qpcratioiis. 
touching and breaking are fynonymous expreffions. It 
is much better, therefore, to have them in the figure 
of a punch-bowl ; and the common call-iron kettles, 
which may be had much cheaper than the fand-pots 
ufually fold, anfwer extremely well. If the diftilling 
vefiel is placed in a pot filled w'ith water, the diftilla- 
tion is laid to be performed in a water-bath, or bal- 
neum marlte. 

When the matter to be condenfed is very volatile, 
a number of open receivers with two necks, called 
adopters (fig. 7.), may be ufed, with a clofe receiver 
at the end. Each of thefe adopters mull be luted with , 
as much care as when only a fingle receiver is madeai^eis?^ 
ufe of. Veffels of a fimilar kind were formerly much 
ufed by chemifts for particular fublimations, under the 
name of aludels. 

Formerly, inllead of retorts, a veffel called a cucurbit, 
(fig. 5, and 6.) with a head like the common Hill, called 
an alembic, were ufed ; but the more fimple figure of 
the retort gives it greatly the preference. It is buc 
feldom that veffels of this kind are ufeful, which will 
be taken notice of when deferibing the particular ope- 
rations : and if at any time an alembic head ffiould be 
neceffary, its ufe may be fuperfeded by a crooked- 
glafs tube, which will anfwer the purpofe equally 
well. 

Sometimes a very violent fire is required in diitil- 
lations by the retort. Here, where it is poffible, glafs 
or earthen veffels fhould be avoided, and iron pots fub- 
flituted in their Head. The hardeil and bell call iron, 
however, will at lafl melt by a vehement heat; and 
therefore there is a neceffity for ufing earthen ware, 
or coated glafs. This lalt is better than moll kinds 
of earthen ware, as being lefs porous ; for when the 
vefiel is urged by a very intenfe heat, the glafs melts, 
and forms a kind of femivitreous compound with the 
infide of the coating, fo that its figure is flill prefer- 
ved, and the accidental cracks in the luting are filled 
UP' . . . r , .580 

For coating of vefftls, mixtures of colcothar of vi-Coating of 
triol, fand, iron filings, blood, chopped hair, £sV. have glares, 
been recommended. We cannot help thinking, how- 
ever, that the fimple mixture of tobacco-pipe clay and 
fand is preferable to any other; efpecially if, as Dr 
Black directs, that part next the glafs is mixed with 
charcoal duff. 

The proportions recommended by the Do£lor for 
luting the joints of veflels, are four parts of fand and 
one of clay ; bat for lining the infides of furnaces, and, 
we ffiould think, likewife for coating glafs veflels, he 
diredts 6 or 7 of land to £ of clay ; that the contrac- 
tion of the clay in drying may thereby be the more 
effedlually prevented. Befides this, he diredls a mix- 
ture of three parts of charcoal-dull with one of clay, 
to be put next the furnace itfelf, as being more apt to 
confine the heat; but poffibly the firlt compolition 
might be fufficient for glaffes. 

The coating of large glaffes mull be a veiy trouble- 
fome and tedious operation; and therefore coated 
glafs is never ufed but in exptriments. When large 
dillillations are to be performed in the way of trade,, 
recourfc mull be had either to iron pots, or to earthen 

ware*. 
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Chemical ware. Of the proper kinds of earthen ware for 
^ perations. refi{^[ng violent heats, we fhall take notice under the 

^ article Fufion. 
In all diftillatfons by the retort, a confiderable quan* 

tity of air, or other incondenfible vapour, is extrica- 
ted; and to this it is abfolutely neceffary to give vent, 
or the veffels would be burft, or the receiver thrown 
off. For this purpofe, Dr Lewis recommends an open 

.pipe to be inferted at the luting, of inch an height as 
will not allow any of the vapour to efcape ; but this 
we cannot approve of, as by that means a conftant 
communication is formed between the external atmo- 
fphere and the matters contained in the retort and 
receiver, which is at all times to be avoided as rmi:h 
as poffible, and in fome cafes, as the diitillation of phof- 
phorus, would be very dangerous. The having a 
fmall hole drilled in the receiver, which is to be now 
and then opened, muft anfwer the purpofe much bet- 
ter, although it takes more attendance; but if the ope- 
rator is obliged to leave the veffels for fome time, k 
will be convenient either to leave the little hole open, 
or to contrive it fo that the wooden peg may be pufh- 
ed out with lefs force than is fufficient to break the 

58r lute. 
VII. Sublimation. This, properly fpeaking, is only 

the d.{filiation of a dry fubflance; and therefore, when 
volatile matters, fuch as fait of hartfhorn, .are to be 
fublimed, the operation is performed in a glafs retort 
fet in a fand bath, and the fait paffes over into the re- 
ceiver. The cucurbit and alembic were formerly much 
in ufe for, this purpofe ; and a blind head, without any 
.fpout, was applied. Amuch iimplerapparatus,however, 
is now. made, ufe of. A globe made of very thin glafs, 
or an .oblong veffel of the fame kind, anfwers the more 

. common purpofes of fubhmatiun. For experiments, 
Florence fiafks -are excellent; as being both very 
cheap, and having the neceffary fhape and thinnefs re- 
quifite for bearing the heat without cracking. The 
matter to be fubhmed muft not, on almoft any occa- 
fion, take up more than a third pail of the fubliming 
veil'd. It is to be fet in a fand-bath, that the heat 
may be more equally applied than it could otheirwife 
be. The heat muft be no greater, or very little, than 
is neceffary for fublimation, or it will be in danger of 
flying out at the mouth of the fubliming veffel, or of 
choaking it up fo as to burft. The upper part of the 
veftel, too, muft by no means be kept cool, but 
flightly covered with fand, that the matter may fettle 
in a kind of half-melted ftate, and thus form a com- 
padl hard cake, which is the appearance fublimates 
are expe&ed to have. Hence this operation re- 
quires a good deal of caution, and is not very eafily 

58a performed. 
Dvflagra- VIII.Deflagration. This operation is always per- 

formed by means of nitre, except in making the flow- 
ers of zinc. It requires open veflels of earth or iron ; 
the latter are very apt to be corroded, and the former 
to imbibe part of the matter. To perform this pro- 
cefs with fafety, and without lofs, the nitre ought to 
be mixed with whatever matter is to be deflagrated 
with it, and throwiq by Lttle and little into the veffel 
previoufly made red-hot. If much is put in at once, 
a great deal will be thrown out by the violent commo- 
tion ; and to perform this operation in dole veffels is 

.in a manner impofiiblej from the prodigious quantity 
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of elaftic vapour generated by the nitre. Cafe muft al- Chemical 
fo be taken to remove the whole mixture to fome di- eratiorw, 
fiance from the fire, and not to bring back any fpark v “'uJ 

from the quantity deflagrating, with the fpoon which 
puts it in ; otherwife the whole w'ould irremediably be 
confumed at once. 

IX. Calcination. This is the fubjedting any mat- Calanatiool 
ter to a heat fo violent as to diflipate feme part 
of it, without melting what remains. It is often 
pra&ifed on metallic fubftances, particularly lead, for 
obtaining the calx of that metal called minium, or red 
lead. 

This operation, as indeed all other chemical ones, is 
beft performed in large quantities, where a particular 
furnace is conftrudled on purpofe, and a fire kept on 
day and night -without interruption. The flame is made 
to play over the furface of the metal, and it is conti- 
nually ftirred fo as to expofe different parcels of it to 
the adfion of the heat. . 

X. Fusion. This is when a folid body is expofed Futio** 
to fuch a degree of heat as makes it pals from a lolid 
to a fluid ftate ; and as different fubftances are poffef- 
fed of very different degrees of fulibility, the degrees 
of melting heat are very various. 

Befides the true fufion, there are fome-kinds of falta 
-which retain fo large a proportion of water in their 
cryftals, as to become entirely fluid upon being expo- 
fed to a very fmall degree of heat. This is com- 
monly called the watery fufion ; but is really a folution 
of the fait in that quantity of water retained by it in 
its cryftalline form : for fuch falts afterwards become 
folid by the evaporation of the water they contained ; 
and then require a ftrong red heat to melt them tho- 
roughly, or perhaps are abfolutely infufible. 

Of all knowm fubftances, unttuous and inflammable 
ones become fluid with the leaf! heat; then come the 
more fuftble metals, lead, tin, and antimony ; then 
fome of the more fufible falts; and then the harder me- 
tals, filver, gold, copper, and iron ; then the mix*, 
tures for making glafs ; and laft of all, the metal call- 
ed platina, which has hitherto been incapable of fu* 
fion, except by the violent adlion of the fun-beams in 
the focus of a large burning glafs. This fubftance 
feems to be the moil refra&ory of all others, even the 
hardeft flints melting into glafs long before it. (See 
Platina.) ' 

Fufion of fmall quantities of matter is ufually per- 
formed in pots called crucibles; winch, as they are re* 
quired to ftand a very violent heat, muft: be made of 
the moft refraefory materials poflible. 

The making of crucibles belongs properly to the CrudHej, 
potter : but as a chemf ought to be the judge of their proper 
compofttion, we fhall here give fome account of the tenals ^r* 
different attempts to make thefe veffels of the necef. 
fary ftrength. 

All earthen veffels are compofed, at leaft partly, of 
that kind which is called the argillaceous earth or day, 
becaufe thefe only have the necefl'ary duTility, and can 
be formed into veffels of the proper form. Pure clay 
13, by itfelf, abfo'lutely unfufible ; but is exceedingly 
apt to crack when expofed to hidden changes of heat 
and cold. It is alfo very apt to melt when mixed 
with other fubftances, fuch as calcareous earths, &c. 
When piuxcd in a certain proportion with other 
materials, they ^ are changed by violent heat into 

a 
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Theory. C H E M I 
Chemical a kind of kalf-mclted fubflance, fuch as our ftone- 

bottles. They cannot be melted completely, however, 
by almolt any fire ; they are alfo vexy compact, and 
will contain the moll fufible fubflances, even glafs of 
lead itfelf; but as they are very apt to crack from fud- 
tlen changes of heat and co d, they are not fo much 
ufed ; yet, on particular occafions, they are the only 
ones which can be made ufe of. 

The more denfe any kind of veffels are, the more apt 
they are, in general, to break by a fudden application 
of heat or cold : hence crucibles are not, in general, 
made of the greateft denfity poffible; which is not at 
all times required. Thofe made at Hefle, in Germany, 
have had the beft reputat;on for a long time. Mr 
Pott, member of the Academy of Sciences at Berlin, 
hath determined the compofition of thefe crucibles to 
be, one part of good refra&ory clay, mixed with two 
parts of fand, of a middling finenefs, from which the 
fineft part has been fifted. By fifting the finer par- 
ticles from the fand, too great compa&nefs is avoided : 
but at the fame time this mixture renders them apt to 
be corroded by vitrifying matters kept a long time in 
fufion ; for thefe do not fail to add upon the fand con- 
tained in the compofition of the crucible, and, forming 
a vitreous mafs, at laft run through it. 

This inconvenience is prevented, by mixing, inflead 
of fand, a good baked clay in grofs powder. Of a 
compofition of this kind are made the glafs-houfe pots, 
which fometimes fuftain the violent heat employed in 
making glafs for feveral months. They are, however, 
gradually confumed by the glafs, and become con- 
ftantly more and more thin. 

As the containing veffel, however, muft always be 
expoftd to a more violent heat than what is contained in 
it, crucibles ought to be formed of fuch materials as 
are not vitrifiable by the heat of any furnace whatever. 
But from the attempts made to melt platina, it appears, 
that ot all known fubllancesit would bethemoftdefirable 
for a melting veffel. Heffian crucibles, glafs-houfe pots, 
Sturbridge clay, in fhort every fubilance which could 
be thought of to relift the moft violent heat, were melt- 
ed in fuch a manner as even to ftop up the pipes of 
large bellows, while platina was not altered in the 
leaft ; and Meffrs Macquer and Beaume have ftiown, 
that though platina cannot be melted fo as to call vef- 
fels of it, it may neverthelefs be cupelled with lead io 
as to become malleable, and thus veffels might other- 

.rvujai O S vv^e ma£^e ^rom t^iat ^’bftance. The extreme fcar- 
riK'th' d S.f city this mineral, however, leaves as yet little room 
makingcru-to hope for any thing fi'om it, though Mr A chard has 

found a method of forming cnxcibles from this refrac- 
tory fubftance. It confifts in moulding the precipitate 
made with fal ammoniac into the form of a crucible, 
and then applying a fudden and very violent heat, which 
fufes this calx. 

Mr Pott has made fo many experiments upon clays 
mixed with different fubftances,that he has in a manner 
exhauftedthe fubjeft. The bails of all his compofitions 
was clay. This he mixed ia different proportions with 
metallic calces, calcined bones, calcareous earths, talcs, 
amianthus, aibeftus, pumice-ftones, tripoli, and many 
others ; but he did not obtain a perfect compofition 
from any of them. The beft crucibles, according 
to Scheffer, cannot eafily contain metals diffolved by 
fulphur, in the operation of parting by means-ef ful- 
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phur. They may he made much more durable and Chemical 
folid, by fteeping them a few days in iinfeed-oil, and Qpfrat>or!S» 
ftrewing powdered borax upon them before they are ' 
dried. 588 

The refult of Mr Pott’s experiments are : T. Cru-Pott'3 

cibles made of fat clays are more apt to crack when ex. 
uhedions. 

pofed to fudden heat, than thofe which are made of 
lean or meagre clays. Meagre clays are thofe which 
contain a confiderable quantity of fand along with the 
pure argillaceous earth : and fat clays are thofe which 
contain but little. 2. Some crucibles become porous 
by long expofure to the fire, and imbibe part of the 
contained metals. This may be prevented, by glazing 
the internal and external furfaces ; which is done by 
moiitening thefe with oil of tartar, or by ftrewing up- 
on them, when wetted with water, powdered glafs of 
borax. Theie glazings are not capable of containing 
glafs of lead. 3. Crucibles made of burnt clay grofs- 
ly powdered, together with unburnt clay, were much 
lefs liable to crack by heat than crucibles made of the 
fame materials where the burnt clay was finely pow- 
dered, or than crucibles made entirely of unburnt clay. 
4. If the quantity of unburnt clay be too great, the 
crucible will be apt to crack in the fire. Crucibles 
made of 10 ounces of unburnt clay, 10 ounces of grofs- 
ly powdered burnt clay, and three drachms of cal- 
cined vitriol, are capable of retaining melted metals, 
but are pervaded by glafs of lead. The following 
compofition is better than the preceding : Seven oun- 
ces of unburnt clay, 14 ounces of grofsly powdered 
burnt clay, and one drachm of calx of vitriol. Thefe 
crucibles may be rendered more capable of containing 
glafs of lead, by lining their internal furfaces, befox*e 
they are baked, with unburnt clay diluted with water. - 
They may be further ftrengthened by making them < 
thicker- than is ufually done ; or by covering their ex- 
ternal furfaces with fome unburnt clay, which is called 589 
arming them. 5. Tlie compofition of crucibles moft Materials 
capable of containing the glals of lead, was 18 parts 
of grofsly powdered burnt clay, as much unburnt clay, i g giajj 0f" 
and one part of fufible fpar. Thefe crucibles muft iead. 
not, however, be expofed too fuddenly to a violent 
heat. 6. Crucibles capable of containing glafs of 
lead very well, were made of 24 parts of unburnt clay, 
four pails of burnt clay, and one part of chalk. Thefe ' 
require to be armed. 7. Plume alum powdered, and ’ 
mixed with whites of eggs and water, being applied 1 

to the internal furface of a Hefiiamcrucible, enabled it 
to retain for a long time glafs of lead in fufion. 
8. One part of clay, and two parts of Spanifh chalk, 
made very good crucibles. The fubftance called Spa- 
nijh chalk is not a calcareous earth, but appears to be a 
kind of fteatites. 9. Two parts of Spaniih chalk, and 1 

one part of powdered tobacco-pipes, made good lining 
for common crucibles. 10. Eight parts of Spaniih 
chalk, as much burnt clay, and one pail of litharge, 
made folid crucibles. 11. Crucibles made of black lead 
are fitter than Plefiian crucibles for melting metals ; but 
they are fo porous, that fufed falts pafs entirely thro* 
them. They are more tenacious than Heffian cru- 
cibles, are not fo apt to burft in pieces, and are 
more durable. 12. Crucibles placed with their bot- 
toms upwards, are lefs apt to be cracked during the 
baking, than when placed differently. 13., The pafte. 
©f which crucibles are made, ought not to- be too 

4 moift | , 
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Chemical jnoifl; elfe, when dried and baked, they will not 
Operations. fuffieiently Compa& : hence they ought not to be 

fo inoift as to be capable of being turned on a pot- 
ter’s lathe ; but they mull be formed in brafs or wood- 
en moulds. 

TDr Lewis’s On this fubjedl Dr Lewis hath alfo made feveral 
obferva- obfervations; the principal of which are, i. Pure clay 
tions. foftened to a due confiftence for being worked, not 

only coheres together, but Hicks to the hands. In 
drying, it contracts i inch or more in I 2 ; and hence 
it is very apt to crack, unlefs it is dried exceeding llow- 
ly. In burning, it is fubjeft to the fame inconve- 
nience, unlefs very flowly and gradually heated. When 
thoroughly burnt, if it has efcaped thole imperfeftiops, 
it proves folid and compadr ; and fo hard as to llrike 
lire with Heel. VelTels made ol it are not penetrated 
by any kind of liquid ; and reliH falts and glafles 
brought into the thinnell fulion, excepting thofe which 
by degrees corrode and diffolve the earth itfelf, as 
glafs of lead ; and even this penetrating glafs is refill- 
ed by it better than by almoll any other earth ; but, in 
counterbalance to thefe good qualities, they cannot be 
heated or cooled, but with luch precautions as can 
rarely be complied with in tire wray of bufmefs, with- 
out cracking, or Hying in pieces. 

2. Clay that has been once expofed to any confider- 
able degrees of heat, and then powdered, has no longer 
any tenacity. Frelh clay, divided by a due propor- 
tion of this pouxler, proves lefs tenacious than by it- 

Telf; not llicking to the hands, though cohering fuf- 
ficiently together. It Ihrinks lefs in drying, is lefs 
apt to crack, and lefs fufceptible of injury from alte- 
rations of heat and cold; but at the fame time is lefs 
fol d and compact. Confiderable differences are ob- 
ferved in thefe refpedls; not only according to the 

-quantity of dividing matter, but according as it is in 
finer or coarfer powder. 

3* Veffels made with a moderate proportion of fine 
powder, as half the weight of the clay, are compadl 
and fol d, but Hill very apt to crack, from Hidden 
heat or cold : thofe with a larger proportion, as twice 
or thrice the quantity of the clay, are free from that 
imperfedlion, but fo friable as to crumble between the 
fingers. Nor does there appear to be any medium be- 
tween a difpofition to crack and to crumble ; all the 
compounds made of clay and fine powders having the 
one or the other, or both imperfeclions. Coarfer 
powders of the fize of middling fand, form, with an 
equal weight of clay, compounds fufficiently folid, and 
much lefs apt to crack than the mixtures with fine 
powders. Two parts of Coarfe powder, and one of 
clay, prove moderately folid, and but little difpofed to 
crack : a mixture of three parts and one, tho’ heated 
and cooled fuddenly, does not crack at all, but fuffers 
very fluid fubffances to tranfude through it; folidity, 
and refiHance to quick viciflitudes of heat and cold, 
feeming here alfo to be incompatible. 

4. Pure clay, mixed with pure clay that has been 
burnt, is no other than one fimple earth ; and is nei- 
ther to be melted nor foftened, nor made in any de- 
gree tranfparent with the moff intenfe fires. 

5. h .fixtures of clay with gyp Lous earths burn 
whiter than clay alone; in certain proportions, as two 
parts of clay to three of gypfun), they become, in a 
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moderate fire, femi-tranfparent, and in a ftrong one Chemical 
they melt. Operauo^. 

6. Calcareous earths in fmall proportion bake to- 
lerably compact and white ; and added to other com- 
pofitions, feem to improve their compaftnefs. If the 
quantity of the calcareous earth nearly equals that of 
the clay, the mixture melts into a yellow glafs ; if it 
confiderably exceeds, the produdl acquires the quali- 
ties of quicklime. 

7. Veffels made from clay and fand, in whatever 
proportion, do not melt in the ffrongefi fire ; but they 
fometimes bend or foften, fo as to yield to the tongs. 
Glaffes in thin fufion penetrate them by diffolving the 
fand. If gypfeous or calcareous earths are urged in 
fuch crucibles with a vehement heat, the veffels and 
their contents run all into one mafs. In moderate 
fires, thefe veffels prove tolerably compadl, and retain 
moH kinds of falts in fufion : but they are liable to 
crack, efpcially when large ; and do not long fuHain 
melted metals, being burll by their weight. Such are 
the Hefiian crucibles. 

8. Mixtures of clay and black-lead, which feems a 
fpecies of talc, are not liable to crack from alterna- 
tions of heat and cold; but are extremely porous. 
Hence black-lead crucibles anfwer excellently for the 
melting of metals, and Hand repeated fufions ; whilft 
falts flowing thin, tranfude through them almoff as 
water through a fieve : fulphureous bodies, as antimo- 
ny, corrode them. 

9. Pure clay, foftened with water, and incruftated 
on earthen veffels, that have been burnt, does not ad- 
here to them, or feales off again upon expofure to 
the fire ; applied to unburnt vefi^ls, it adheres and in- 
corporates. Divided clay unites with them in both 
Hates. Vitreous matters, melted in veffels of pure 
clay, adhere fo firmly as not to be feparated ; from 
veffels of divided clay they may be knocked off by a 
hammer. 

10. The faline fluxes which promote the fufion of 
clay, befides the common ones of all earths, alkali and 
borax, are chiefly arfenic fixed by nitre, and the fufible 
fait of urine; both which have little effedt on the other 
earths though mixed in a large proportion. Nitre, 
which readily brings the cryflalline earths into fufion, 
and fal mirabile and fandirer, powerful fluxes for the 
calcareous earths, do not perf.dlly vitrify with clay. 
Burnt clay does not differ in thefe refpedls from fuch 
as has not been burnt; nor in that lingular property 
of vitrifying with gypfeous or calcareous earths, with- 
out any faline or metallic addition ; the utmoff vehe- 
mence of fire feeming to dellroy only its dudlility, or 
that power by which it coheres when its parts are 
moiffened with water. 

But though it feems impofiible to make perfedl 
veffels from mixtures of clay in its two different Hates, 
of burnt and unburnt, more is to be hoped from the 
mixtures which are employed in making porcelain. Ma- 
nufaclories of this kind of ware have been attempted 
in different countries, (fee Porcelain) ; and in fomefedl veffel* 
places the qualities requifite for chemical veffels havet0 he h°i'cd 
been given to it in a very furprifing degree. The count^or ^rom 

de Lauraguais, a French nobleman, and member of the1HirCekm‘ 
academy of fciences, has diffinguilhed himfelf in a 
very eminent manner by attempts of this kind. The 

tranflator 
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Chemical tranllator of th^ ctiemicai diftlonary afllires us, that he 

Operations, jt from a gentleman of undoubted veracity, that 
y~~r ^ this nobleman having heated a piece of his porcelain 

red hot, threw it into cold water, without breaking or 
593 cracking it. 

Mr Reau- The moft ufeful attempt, however, for the purpofes 

tehin P°r* chemiftry» feems tc> be the difcovery by Mr Reau- mur of converting common green glafs into porce- 
lain. This was publi/hed as long ago as the year 
1739; yet we have fcarce heard of any chemift, no not 
Dr Lewis himfelf, who has made trial of chemical 
veffels formed of this fort of porcelain, although the 
very ufe to which Mr Reaumur thought the prepara- 
tion could be applicable was that of bringing chemical 
veflels to a degree of perfeftion which could not other- 
wile de done. The following is the refult of Mr Reau- 
mur’s experiments. 

Green glafs, furrounded with white earthy matters, 
as white land, gypfum, or plafter of Paris, isfc. and 
expofed to a conflderable heat not (b ong enough to 
alter its figure, as that of a potter’s furnace, acquires 
different (hades of blue, and by degrees begins to 
grow white. On breaking the glafs, the white coat 
appears to be compofed of fine, white, gloffy, fatin- 
like fibres, running tranfverfely, and parallel to one ano- 
ther ; the glafs in the middle being fcarcely altered. 
On continuing the cementation, the change proceeds 
further and further, till at length the white fibrous 
parts from both Tides meet in the middle, and no ap- 
pearance of glafs remains. By this means, entire vef- 
fels of glafs, may be changed into porcelain. 

The fubilance into which glafs is thus converted, is 
epaque, compact, internally of great whitenefs, equal 
to that of the fined china-ware ; but, externally, of a 
much duller hue. It is confiderably harder than glafs, 
much lefs fulible in the fire, and fudains alterations of 
heat and cold without injury. Vedels of it, cold, bear 
boiling liquors ; and may be placed on the fire at once, 
without danger of their cracking. “ I have put a vef- 
fel of this- porcelain (fays the author) into a forge, 
furrounded it with coals, and kept vehemently blow- 
ing for near a quarter of an hour ; I have melted 
glafs in this veflel, without its having fuffered any in- 
jury in its figure.” If means could be found of giving 
the outfide a whitenefs equal to the internal part, glafs 
veffels might thus be converted into a valuable kind 
of porcelain, fiiperipr to all that have hitherto been 
made. Chemidry, fays he, may receive from this 
difcovery, in its prefent date, fuch veflels as have been 
long wanted ; veffels which, with the compadlnefs 
and impenetrability of glafs, are alfo free from its in- 
conveniences. 

The common green glafs bottles yield a porcelain 
of tolerable beauty; window-glaffes, and drinking- 
glaffes, a much inferior one ; while the finer kinds 
of cryftalline glades afforded none at all. With re- 
gard to the cementing materials, he found white fand 
and gypfum, or rather a mixture of both, to anfwer 
bed. Coloured earths generally make the external 
furface of a deeper or lighter brown colour ; foot and 
charcoal, of a deep black, the internal part being al- 
ways white. 

The account of this kind of porcelain given by Mr 
Reaumur, induced Dr Lewis, who had alfo obfetved 
the lame changes on the bottom of glafs-retorts ex- 
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pofed to violent heat in a fand-bath, to make further Chemical 
experiments on this matter; an account of which he0Peration** 
has publifhed in his Philofophical Commerce of Arts. v 
The refults of his experiments were, 1. Green glafs, 
cemented with white fand, received no change in a 
heat below ignition. 2. In a low red heat, the change 
proceeded exceeding (lowly ; and in a drong red heat, 
approaching to white, the thicked pieces of glaf* 
bottles were thoroughly converted in the fpace of 
three hours. 3. By continued heat, the glafs differed 
the following progreffive changes: fird, its furface 
became blue, its tranfparency was diminifhed, and a 
yellowidi hue was obfervable when it was held between 
the eye and the light. Atterwards it was changed a ' 
little way on both Tides into a white fuhdance, exter- 
nally (till bluidi; and, as this change advanced dill 
further and further within the glafs, the colour of the 
vitreous part in the middle approached nearer to yel- 
low : the white coat was of a fine fibrous texture, and 
the fibres were difpofed nearly parallel to one another, 
and tranfverfe to the thicknefs of the piece : by de- 
grees the glafs became white and fibrous throughout, 
the external bluifhnefs at the fame time going off, and 
being fucceeded by a dull whitifh or dun colour. By 
a dill longer continuance in the fire, the fibres were 
changed gradually from the external to the internal 
part, and converted into grains; and the texture was 
then not unlike that of common porcelain. The grains, 
at fird fine and fomewhat gloffy, became by degrees 
larger and duller ; and at lad the fubdance of the glafs 
became porous and friable, like a mafs of white fand 
(lightly cohering. 4. Concerning the qualities of this 
kind of porcelain, Dr Lewis obferves, that, while it 
remained in the fibrous date, it was harder than com- 
mon glafs, and more able to refill the changes of heat 
and cold chan glafs, or even porcelain ; but, in a mo- 
derate white heat, was fulible into a fubdance not fi- 
brous, but vitreous and fmooth, like white enamel : 
that when its texture had become coarfely granulated, 
it was now much fofter and unfufible : and ladly, that 
when Tome coarfely granulated unfufible pieces, which, 
with the continuance of a moderate heat, would have 
become porous and friable, were luddenly expofed to 
an intenle fire, they were rendered remarkably more 
compact than before ; the folidity of fome of them 
being fuperior to that of any other ware. 

It feems Jurprifing that this able chemid, who on This fub- 
other occafions had the improvements of the arts foje& did 
much at heart, did not put fome veffels of this kind 
of porcelain to other ievere trials, befides attempting 
to fufe it by itfelf with a violent fire : for though 
pieces of it were abfolutely unfufible, we are not fure 
but they might have been corroded by alkaline falts, 
acids, calcaieous earths, or glafs of lead ; nay, it (hould 
feem very probable that they would have been fo: in 
which cafe they would not be much fuperior to the 
veffels made from eat thy materials. When a fird- 
rate chemid publifiies any thing in an imperfeft date, 
inferior ones are difeouraged from attempting to finiih 
what he has begun ; and thus, notwithdanding that 
thefe experiments have been fo long publilhed, no- 
body has yet attempted to invedigate the properties 
of this kind of porcelain, by getting chemical veffels 
made of it, and trying how they anfwer for crucibles, 
or retorts. 

3 L All 
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Chemical 1 All that has been faid concerning the proper mate- 

OperatioHs. rjajg £-or crUcibles, muft likewife be applicable to the 
1 ’ materials for retorts, which are required to ftand a 

very violent heat. Mr Reaumur’s porcelain bids faireft 
for anfwering the purpofe of retorts, as well as cru- 
cibles. The great difadvantage of the common earthen 
ones, is, that they fuffer a quantity of volatile and 
penetrating vapours to pafs through them. T. his is 
very obfervable in the ditlillation of phofphorus ; and 
though this fybftance has not hitherto been ufed for 
any purpofe in medicine, and very little in the arts, 
its acid only being fometimes ufed as a flux, if veflUs 
could be made capable of confining all the fleams, and 
at the fame time bearing the heat neceflary for its di- 
ftillation, phofphorus, perhaps, might be obtained in 
fuch quantity, as to (how that it is a preparation not 

595 [59^J altogether ufelefs. 
*   With regard to ftone-ware veffels, and all thofe in 

which the compofition of fand or flint enters, we (hall 
only further obferve, that they will be corroded, by 
fixed alkaline falls, efpecially of the cauflic kind, in a 
very moderate heat. Dr Black, having evaporated 
fome cauftic ley in a ftone-ware bafon, and then 
melted the dry fait in the fame veffel, found it fo 
corroded, as afterwards to be full of fmall holes ; and 
he found nothing to refill the adlion of this fait fo well 
as filver. On the fubjeft of chemical veflels, we have 
now, however, to add the improved earthen ware of 
Mr Wedgewood; in which the properties of compadl- 
nefs, infufibility, and the power of refitting hidden 
changes of heat and cold, are faid to be united, fo 
that it promifes to be a very valuable addition to the 
chemical apparatus. 

11. Maceration, or Digestion. This is the 
mixing two bodies, generally a folid and a fluid, toge- 
ther, and then expofing them to a moderate degree 
of heat for a confiderable length of time, that fo they 
may have the better opportunity of atling upon one 
another. Digeftion is ufually performed in the glafles 
already mentioned, called matrajjes or bolt-heads; and 
is done in a fand heat. When any of the fubftances 
are very volatile, as fpirit of wine; or when the matter 
requires to be heated fo confiderably that a quantity of 
vapour will be raifed, the necks of the bolt-heads 
ought to be pretty long ; or a tin pipe may be infert- 
ed, of fufficient length to prevent the efcape of any 
part of the fleam. 

12. Levigation- This is the reducing any body 
to a very fine powder, which (hall feel quite foft be- 
tween the fingers or when put into the mouth. It 
is performed by grinding the fubftance upon a flat 
marble (lone, with fome water, or by rubbing it in a 
marble mortar. lu the large way, levigation is-per- 
formed by mills drawn by horfes, or driven by water; 
fome of them are fo fmall as to be turned by the hand. 
They confift of two fmooth ftones, generally of black 
marble, or fome other (lone equally hard, having fe- 
veral grooves in each, but made to run in contrary di- 
reftions to one another when the mill is fet in mo- 
tion. The matter being mixed with water, is put in 
by a funnel, which is fixed into a hole in the upper 
ttone, and turns along with it. The under milftone 
has round it a wooden ledge, whereby the levigating 
matter is confined for fome time, and at length dif- 

„ 598 
Macera- 

599 . 
Levigation.' 

S T It Y. Theory; 
charged, by an opening made for that purpofe, when. Chemical 
it has accumulated in a certain quantity. Furna^-s^ 

In this operation, when the matters to be levigated 
are very hard, they wear o(F a part of the mortar, or, 
ftones on which they are levigated ; fo that a fub- 
ftance perfectly hard, and which could not be worn 
by any attrition, is as great a defideratum for the 
purpofes of levigation, as one which could not be 
melted is for thofe of fufion. Dr Lewis propofes the 
porcelain of Mr Reamur as an improvement for levi- 
gating planes, mortars, &c. becaufe, while in its fi- 
brous (late, it is confiderably harder than glafs, and 
confequently much lefs liable to abrafion by the hard- 
er powders. 

In many cafes levigation is very much accelerated 
by what is called elutriation. This is the method by 
which many of the painters colours are prepared of 
the requifite finenefs; and is performed by mixing any 
fubftance, not totally reduced to the neceftary degree 
of finenefs, with a fufficient quantity of water, and 
(Hiring them well together. The finer parts of the 
powder remain fome time fufpended in the water, 
while the groffer particles fall to the bottom. The 
feparation is then eafily made, by pouring off the wa- 
ter impregnated with thefe fine parts, and commit- 
ting the reft to the levigating mill, when it may a- 
gain be waftied; and this may be repeated till all the 
powder is reduced to the utmoft finenefs. Subftances 
foluble in water cannot be levigated in this manner. 

Of Chemical Furnaces. 

The two general divifions we have already men- 
tioned of thofe who praclife chemiftry, namely, thofe 
who have no other view than mere experiment, and 
thofe who wifh to profit by it, render very different 
kinds of furnaces neceffary. For the firft, thofe fur- 
naces are neceffary which are capable of a£Hng upon 
a fmall quantity of matter, yet fufficient for all the 
changes which fire can produce, from fimple digeftion 
to the mod perfetl vitrification. For the others, thofe 
are to be chofen which can produce the fame changes 
upon very large quantities of matter, that as much 
may be done at once as poffible. g00 

To avoid the trouble and expence of a number of Portable 
furnaces, a portable one hath long been a-defideratum furnace, 
among thofe chemifts who are fond of making expe- 
riments. One of the bed of thofe, if not the very 
heft, that hath yet appeared, is that deferibed in 
Shaw’s edition of Boerhaave’s chemiftry, and repre- 
fented fig. 1. ^ate 

This furnace is made of earth ; and, as the workr ” 
manftiip of a furnace requires none of the neatnefs or 
elegance which is required in making potters veffels, 
any perfon may eafily make a furnace of this kind for 
himfelf, who has time and patience for fo doing. With 
regard to the mod proper materials, all that we have 
faid concerning crucibles and retorts muft be applir 
cable to the materials for con ft nutting a furnace; only 
here we need not care fo much for the porofity, or 
difpofition to crumble, as when crucibles or other dif- 
tilling veffels are to be made. 

Plate-iron is commonly direitted for the outfide of 
portable furnaces; but we cannot help th nking this, 
is a very needlefs expence, feeing the coating which 

it 
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Chemical it neceilarily requires on the infide may be fuppofed 
furnaces. harden to fuch a degree as foon to fupport itfelf, 
“"""V 1 ■■ ' without any afliftance from the plate-iron. This will 

be the lefs neceffary, if wre coniider, that, for the 
thicknefs of the walls of any furnace where a confide- 
rable heat is wanted, two or three inches are by no 
means fufficient. When the infide of a furnace is 
heated, the walls, if very thin, are foon penetrated 
by the heat, and great part of it by this means difii- 
pated in the air. If they are of a fufficient thicknefs, 
the heat cannot penetrate fo ealily; and thus the inner 
part of the furnace preferves the heat of the fuel, and 
communicates it to the contained veffel. In the con- 
ftruftion of a portable furnace, therefore, it will be 
convenient to have all parts of it fix inches thick at 
leaft. This will alfo give it a fufficient degree of 
ftrength; and, as it is formed of feveral different 
pieces, no inconvenience can follow from the weight 
of each of them taken feparately. 

In Boerhaave’s chemiitry, this furnace is reprefent- 
ed as narrower at the bottom than at the top ; but we 
cannot fuppofe any good reafon for fuch a form, fee- 
ing a cylindrical one muff anfwer every purpofe much 
better, as allowing a larger quantity of air to pals 
through the fuel, and likevvife not being fo apt to be 
overturned as it neceffarily muft be where the upper 
part is confiderably heavier than the lower. We have, 
therefore, given a reprefentation of it as of a cylindri- 
cal form. 

The furnace confifts of five or more parts. C, re- 
prefents the dome, or top of the furnace, with a fhort 
earthen funnel E for tranfmitting the fmoke. B, B, B, 
are moveable cylinders of earth, each provided with 
a door D, D, D. In Boerhaave’s chemiftry theie doors 
are reprefented as having iron hinges and latchets; 
but they may be formed to more advantage of fquare 
pieces of earth, having two holes in the middle, by 
which they may be occafionally taken out, by intro- 
ducing an iron fork. In like manner, the domes and 
cylinders, in Boerhaave’s chemiftry, are reprefented 
with iron handles ; but they may be almoft as eafily 
taken off by the cheaper contrivance of having four 
holes in each, two dire&ly oppofite to one another, 
into which two fhort forks may be introduced when 
the parts are to be feparated. 

In the lowermoft cylinder is to be placed an iron- 
grate, a little below the door, for fupporting the 
fire. In the under part is a fmall hole, big enough 
for introducing the pipe of a pair of good perpe- 
tual bellows, when the fire is to be violently excited. 
Dr Lewis prefers the organ-bellows to any other kind. 

When the bellows is ufed, the whole muft ftand 
upon a clofe cylinder A, that the air may be confined, 
and made to pafs through the fuel. By having more 
bellows, the fire may be excited to a molt intenfe 
degree. In this cafe, the pipe of every one of them 
muft ent r the cylinder B. 

Each Pof the cylinders fhould have, in its upper part, 
a round hole, oppofite to its door, for carrying off 
the fmo ke, by means of a pipe inferted into it, when 
the furnace is ufed for diftillations by the fand-bath. 
Each cylinder ought likewife to have a femicircular 
cut in the oppofite fides, both above and below, that 
when the under cut of the upper cylinder is brought 
diredtly above the upper cut of the lower one, a per- 

feft circle may be formed. Thefe are for giving a Chemical 
paffage to the necks of retorts, when diftillation by 
the retort is to be performed. The holes may be ^' "" • 
occafionally filled with floppies made of the fame ma- 
terials with the body of the furnace. 

The moft convenient fituation for a furnace of this 
kind would be under a chimney; the vent of which 
might be eafily flopped up by a broad plate of iron, 
in which a hole ought to be cut for the reception of 
the earthen tube of the dome. By this means the 
ufe of a long tube, which at any rate muft be very 
troublefome, might be eafily avoided, and a very 
flrong blaft of air would pals through the fuel. If it 
is found convenient to place the furnace at fome di- 
ftance from the chimney, a plate-iron pipe muft be 
procured to fit the earthen pipe of the dome, and 
carry the fmoke into the chimney. This pipe will 
alfo be of ufe, when the furnace is ufed for diftilla- 
tions by the fand-bath ; it muft then be inferted into 
the hole oppofite to the door of any of the cylinders, 
and will convey away the fmoke, while the mouth of 
the cylinder is totally covered with a fand-pot. 6or 

For portable furnaces, Dr Lewis greatly recom-15 

mends the large black crucibles, marked n° 60, onj^^aces, 
account of their refilling a violent heat, and being 
very eafily cut by a knife or favv, fo that doors, See. 
may be formed in them at pleafure. The bottom 
of one of thefe large ones being cut out, a grate is to 
be put into the narrow part of it. For grates, the 
dodlor recommends caft-iron rings, having each three 
knobs around them. The£e knobs go into correfpond- J 

ing cavities of the outer rings, and the knobs of the 
outermoft reft on the crucible, which is to be indented 
a little to receive them, that fo the grate may reft 
the more firmly, and the furnace not be endangered 
from the fwelling of the iron by heat. When this 
is to be made ufe of as a meltingpfurnace, and a vio- 
lent heat to be excited, another crucible muft be in- 
verted on that which contains the fuel, which ferves 
inftead of the dome of the laft mentioned furnace : and 
as whatever is faid of it muft likewife be applicable 
to the two crucibles when placed above one another, 
we need give no farther defeription of the dodlor’s 
portable furnace. got 

No doubt, the great experience of Dr Lewis in Objedlion 
chemical matters muft give very confiderable weight J10 tlieir 

to any thing he advances ; and the warmth with which j.“£e°
mc 

he recommends thefe furnaces muft convince us, that 
he has found them abundantly anfwer the purpotes of 
experiments. We cannot help thinking, however, 
that where a very great and lading heat is to be given, 
the thinnels, and even the form, of thefe crucibles, is 
fome objection to their ufe. It is certain that fuch a 
permanent, or, as the workmen call it, a /olid heat, 
can never be given where the walls of a furnace are 
thin, as when they are of fufficient thicknefs. They 
are alfo very apt to bur ft with great heat ; and, for 
this reafon, Dr Lewis defires his furnace to be 
ftrengthened with copper hoops. This difpofition to 
bur ft proceeds from the inner parts, which are more 
intenfely heated than the outer, expanding more than 
thefe do, and confequently burlling them. Hence 
the dodlor defires his furnace to be ftrengthened alio 
by putting it within another crucible of a larger fize, 
and the intermediate fpace to be filled up with a mix- 
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ture of fifted afhes and water. For mofl chemical 
procelfes, where only a fmall degree of heat is requi- 
iite, thefe furnaces anfwer beyond any thing that has 
hitherto been attempted. The whole is to be fup- 
ported by an iron ring with three feet. 

Dr Black has contrived a furnace in which all thefe 
inconveniences are avoided. Two thick iron plates, 
above and below, are joined by a thinner plate, forming 
the body of the furnace, which is of an oval form. 
The upper part is perforated with two holes; the one, 
A, pretty large, which is the mouth of the furnace, 
and which is of a circular form; the other behind it, B, 
of an oval form, and defigned for faftsning the end of 
the vent which is fcrewed down upon it. The under- 
moft thick plate has only one large circular openino- 
G near to the middle, but not altogether fo, being 
nearer to one fide of the ellipfe than the other, where 
the round hole in the top is placed; fo that a line puf- 
fing this circular hole has a little obliquity forwards. 
The aih-pit ITH islikewifc made of an elliptical form, 
and a very fmall matter widened ; fo that the bottom 
of the furnace is received within the ellipfe. A little 
below', there is a border E that receives the bottom of 
the furnace; and except the holes of the damping-plate 
DI), the parts are all doled by means of foft lute, 
upon which the body of the furnace is prelfed down ; 
by which means the joining of the two parts, and of 
all the different pieces, are made quite tight ; for the 
body, fire-place, alh-pit, vent, and grate, are all fepa- 
rable from one another. As the furnace comes from 
the workman, the grate is made to apply to the out- 
fide of the lower part. It confiits of a ring laid on its 
edge, and then bars like wife laid on their edges : and 
from the outer ring proceed four pieces of iron, by 
means of which it may be fcrewed down ; fo it is kept 
out of the cavity of the furnace, and prelerved from 
the extremity, of the heat. Thus it lafts much longer, 
and is indeed hardly liable to any decay ; for by lae- 
ing expofed to the cool air, it is kept fo cool, that it 
is never hurt by the heat of the fuel. The fides, 
which are made of plate iron, muff be luted within, 
to confine the heat, and preferve them from its adtion. 

To adapt this to the various operations of chemi- 
ftry, we may obferve, that for a melting furnace it is 
very convenient; we need only provide a cover for the 
opening above, which is made the door ; and which, 
being immediately over the grate, is convenient 
for introducing the fubftances to be adted upon, and 
for allowing us to look into the veffel and take it out. 
This cover may be a piece of tile, or two bricks ren- 
dered flat and fquare. Dr Black commonly ufes a 
kind of lid with a rim containing a quantity of lute ; 
and to augment the heat, we may increafe the height 
of the vent. It can be employed in molt operations 
in the way of effaying ; and the fituation of the door 
allows us to fee the fubftances very readily. It does 
not admit the introdudlion of the muffle ; but can be 
employed in all thofe operations where the muffle is 
made ufe of; and in Cornwall in England fuch a fur- 
nace is made ufe of for effaying of metals. To pre- 
ferve the fubftance from the contadl of the fuel, they 
cut off about a third part of the length of a brick, 
111‘d then put it on one end on the middle of the grate. 
They choofe their fuel of large pieces, that the air 
may have free paffage through it, and open a little of 
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the door, which occafions a ftream of air to flow in ; 
and this ftrikes upon the fubftance and produces the 
effeA defired : fo that it may be ufed in the calcina- 
tion of lead to convert it into litharge. It alfo an- 
fwers very well in operations for producing vapour. 
If we defire to employ it in diftillations which require 
an intenfe heat, the earthen retort is to be fufpended 
by means of an iron ring having three branches {land- 
ing up from it, and which hangs dowm about half a 
foot from the hole ; fo that the bottom of the retort 
refts upon the ring, and is immediately hung over the 
fuel: and the opening between the mouth of the fur- 
nace and retort is filled up with broken crucibles and 
potfherds, which are covered over with afhes uiat 
tranfmit the heat very {lowly ; fo it anfwers for di- 
ftillations performed with the naked fire. Dr Black 
has fonfietimes caufed them be provided with a hole in 
the iide, from which the neck of the retort maybe made 
to come out; and in this way has diftilled the phof- 
phorus of urine, which requires a very ftrong heat. 
For diftillations with retorts performed with the land- 
bath, there is an iron pot fitted for the opening of the 
furnace, which is fet on and employed as a fand-pot, 
The vent of the furnace then becomes the door; and 
it anfwers very well for that purpofe ; and is more 
eafily kept tight than if it were in the fide, and may 
be kept clofe with a lid of charcoal and clay. In like 
manner it anfwers well for the common ftill, which may 
be adapted to it; part of it being made to enter the 
open part of the furnace, and hang over the fire, as in 
Plate CXXXIII. fig. 7. and 8. that the bottom part of 
that ftill may be made to enter ; and the vent becomes 
the door, by which frelh fuel may be added. Indeed it is 
fcldom neceffary to add frelh fuel during any operation. 
In the ordinary diftil'ations it is never neceffary ; and 
even in diftilling mercury, phofphorus, &c. it generally 
contains enough to finilh the operation; fo effectually 
is the heat preferved from lofs or diflipation, and fo 
very flow is the confumption of the fuel. ^©4 

lor luting this and other furnaces, the doClor findsLutingpro 
nothing preferable to a fimple mixture of fand and Per for 

clay. The proportions for {landing the violence 0f
tLirnace* 

fire are four parts of fand to one of clay ; but when 
defigned for the lining of furnaces, he ufes fix or feven 
of land to one of clay, the more effedlually to prevent 
the^ contraction of the latter ; for. it is known from ex- 
periments, that clay, when expofed to a ftrong heat, 
contraCls the more in proportion to its purity. Ths 
fand fettles into lefs bulk when wet, and does not 
contrail by heat, which it alfo refills as well as the clav 
itfelf. y 

Befides this outfide lining next the fire. Dr Black 
ufes another to be laid on next the iron of the furnace ; 
and this confiils of clay mixed with a large proportion 
of charcoal dull. It is more fit for containing the 
heat, and is put next to the iron, to the thicknefs of 
an inch and a half. That it may be pretty dry when Method of 
mit put in, he takes three parts by weight of theapp y*n£ 
charcoal dull, and one of the common clay, whichl^e lute< 

mull be mixed together when in dry powder, ot'her- 
wife it is very difficult to mix them perfectly. As 
much water is added as will form the matter into balls ; 
and thefe are beat very firm and compadft by means of 
a hammer upon the infide of the furnace. The other 
lute is then fpread over it to the thicknefs of about half 
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Fumaces. ter is allowed to dry flowly, that all cracks 

L ^ and fiffures may be avoided: and after the body of the 
furnace is thus lined, the vent is ferewed on and lined 
in the fame manner. It muft then be allowed to dry 
for a long time ; after which a iyre may be kindled, 
and the furnace gradually heated for a day or two. 
The fire is then to be railed to the greatdl intenfity ; 
and thus the luting acquires a hardnefs equal to that of 
free-ftone, and is afterwards as lafting as any part of 
the furnace (a). 

When furnaces are ufed in the large way, they are 
always built of brick, and each particular operation 
has a furnace allotted for itfelf. The melting-furnace, 
where very large quantities of matter are not to be 
melted at once, requires only to be built of brick in 
fuch a form as we have already deferibed ; only, as it 
would perhaps be troublefome to procure a dome of 
the proper figure, the forepart of it may be left en- 
tirely open for the admifiion of melting veiTcls. The 
opening may be clofed up with bricks and earth du- 
ring the operation. There is no neceflity for ha'ving 
the inlide of a circular form ; a fquare one will anfwer 
the purpofe equally well. Accoiding to the author 
of the Chemical Diftionary, when the internal diame- 
ter D C of fuch a furnace is 12 or 15 inches, the dia- 
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| CXXXIV. meter of the tube GI 8 or 9 inches, and its height 18 

or 20 feet, and when the furnace is well fupplied with 
fuel, an extreme heat is produced;, in lefsthan an hour 
the furnace will be white and dazzling like the fun ; 
its heat will be equal to the itrongeft glafs-houfe fur- 
nace ; and in lefs than two hours will be melted what- 
ever is fufible in furnaces. The hotted part is at HF, 
4 or 6 inches above the grate. A plate-iron tube may 
be advantageoufly fupplied by a fhort chimney of 
bricks, built under a pretty high vent, fo as the whole 
may eafily be Hopped, except that paffage which 
tranfmits the fmoke of the furnace. By this means 
a very Itrong current of air will be made to pafs 
through the fuel. 

- . On this fubjeft Dr Black informs us, that Mr 
furnace de- Berlin employs one almoft limilar to the above, 
fenbed. ^or making experiments on earthen ware ; by which he 

fhowed that many fubdances formerly reckoned infu- 
fible, might neverthelefs be melted by fire raifed to a 
very intenfe degree ; and that feveral of thefe bodies, 
when mixed together, form compounds which may be 
melted without any difficulty. From this a tube arifes 

607 to fome height, and there is an additional tube which 
Reafons for may be put on to the height of above 10 feet. The 
making the fire-place is narrow below, but widens towards the 

a roundifh an<^ contracts again at top, for the fake of the 
form. veffels which are put into it, and which are wider at 

top than at bottom. Thus the veflel is equally heat- 
ed, and there is room above for containing a quantity 
of fuel, which defeends as fad as it is confumed. Dif- 
ferent reafons have been affigned for this form : thus 
Dr Boerhaave imagines that the melting furnace fhould 
be made of a parabolic form, and Macquer that it 
(hould be in the form of an ellipfe ; and that the cru- 
cible ffiould be placed in one of the foci, where they 
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imagined the heat would be concentrated; but it is Ch ” kal 
very plain, that the materials are fuch as are not ca- F*‘rnacesq 
pable of rcfle&ing the rays of heat in a regular man- < " ' 
tier; and even though they could do fo, it would 
be to no purpofe, becaufe the heat and light do 
not come from any fingie point, but from a great 
number, driking the furnace in all poffible direc- 
tions, and which mud confequently be refle&ed in 
direftions as numerous. The furnace is made of iron 
lined with clay; and as it is difficult to beat out the iron 
into this roundidi form, it may as well be made cylin- 
drical ; and it is eafy to give the indde what form we 
pleafe by means of a luting of clay ; neither need the 
dome have the roundidi form, but may be fimply made 
conical. The vent diould be made about two-thirds of 
the diameter of the furnace, or fuch as will give an 
area of about one-half the grate. A fmall portable 
furnace of this kind is very convenient for ordinary 
cr ucibles ; the larged of which are only about four or 
five inches high ; the wided part of the furnace may 
be beat out about 10 inches diameter ; and when 
made of thin plate iron, and lined within, are very 
convenient, and may be heated at very little expence 
of fuel. But tor heating much larger vefiels, it is pro- 
per to conftrudt them of brick, when they have pretty 
much the fame form; only it is necedary to make them 
fquare, and round on the indde with a luting of fand and 
clay. The top is generally made flat, and covered over 
with two or three bricks; the vent goes a little back- 
wards, and then is raifed to a proper height. Where 
the vedel to be heated is very large, it is common to 
leave the front open for putting in the veffel; and then 
to build it up with bricks, clay, and fand ; which can 
be eafily pulled down again when the operation is over. 6o3 

I here are fome cates in which it is neceflary to When bel»- 
have a rapidity of inflammation even beyond what this iows ai'e 

furnace can give ; and in thefe we have rccourfe to bel- nectff-irri 
lows of various conftru&ions, by which the air can be 
comprefled, and made to enter the fuel with great ve- 
locity. Thefe again are fometimes wrought by wa- 
ter ; but there is another machine which produces a 
greater effeft, viz. the 'water-blajl, deferibed by Lewis 
in his Commercium Philofoph. Technicum. (,or? 

T he eolipile too may be employed for driving air in- Jn w hat 
to fuel. The efifedt of this has been confidered as a

caffs.the 

proof that air adts by its eladicity in animating fuel, maybe’ 
as an eladic dind vapour from the eolipile produces the made uib 
fame effedt. But when we contrive to fend deam in- of. 
dead of air, the fame effedt is not produced ; and the 
true manner in which this inftrument increafes the in- 
flammation is by driving air through the fuel ; the 
fteam from the veffel fpreading ancWnixing with the air, 
and driving it before it, makes it ftrike upon the fuel. 

Chemifts have generally believed that a wide and 
high a di-hole greatly increafes the power of a meltiug 
furnace; but this advantage is found to be merely ima- 
ginary, as well as that of introducing the air through 
a long tube to the afh-hole ; unlefs where the furnace 
is placed in a clofe room, fo that it is neceffary to fur- 
nifh a greater blaft of air than can othe^wife "have ac- 
cefs. 

For 

(a) Thefe furnaces, of different fizes, from 30s. to 50s. price, may be purebafed from Joh Sibbald fmith in- 
Edinburgh; who has had the advantage of making them under the immediate infpedtion of Dr Black,. 
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^F'lrnace*. an(i fmelting of ores or making glafs, fee Essaying, 
^ Glass, and Smelting. 

Stills fand- When large Hills, fand-pots, &c. are to be fixed 
pots, &c. with a view to daily ufe, it is a matter of no fmall 
how to let. confequence to have them put up in a proper manner. 

The requilites here are, I. That the whole force of 
the fire Ihould be fpent on the diftilling vefiel or fand 
pot, except .what is necefiarily imbibed by the walls of 
the furnace. 2. That the velfel Ihould be fet in fuch 
a manner as that they may receive heat even from the 
furnace walls; for a Hill which contains any liquid 
can never be made fo hot as a piece of dry brick. 3. It 
is abfolutely neceffary that the force of the fire be not 
allowed to colleft itfelf upon one particular part of 
the vefiel; otherwife that partwill foon be deltroyed. 
.4. The draught of air into furnaces of this kind ought 
to be moderate; only fo much as will prevent fmoke. 
If a Hrong blafi of air enters, not only a great part of 
the heat will be walled by going up the chimney, but 
the outfide of the veflel will be calcined every time the 
fire is kindled, and thus mull be foon rendered unfit 
for ufe. 

There are few of the common workmen that are 
capable of building furnaces properly; and it is very 
necefiary for a chemifi to know when they are pro- 
perly done, and to make the workmen a£t according 
to his directions. As the Hill, or whatever veflel is to 
be fixed, mufl have a fupport from the furnace on 
which it is built, it is evident the whole of its furface 
cannot be expofed to the fire. For this reafon many 
of thefe vefiels have had only their bottom expofed to 

- the fire, no more fpace being left for the aCtion of 
the heat, than the mere circular area of the Hill bot- 
tom ; and the fire, pallingdireftly through a hole in the 
back part of the building, which communicated with 
a chimney, and confequently had a firong draught, 
fcarce fpent any of its force on the Hill, but went fu- 
rioufly up the chimney. By this means an extraordi- 
nary wafie of fuel was occafioned; and that part of 
the Hill-bottom which was next the chimney receiving 
the whole force of the flame, was foon deflroyed. 
Attempts were made to remedy this inconvenience, 
by putting the lire fomething forward, that it might 
be at a greater dillance from the chimney, and con- 
fequently might not fpend its force in the air. This 
too was found to avail very little. A contrivance was 
then fallen upon to make the vent pafs round the body 
of the Hill in a fpiral form. This was a confiderable 
improvement; but had the inconvenience of making 
the fire fpend itfelf ufelefsly on the walls of the fur- 
nace, and befides wafled that part of the Hill which 
touched the under part of the vent. A much better 
method is to build the back part of the furnace entirely 
clofe, and make the fire come out through a long nar- 
row opening before ; after which it pafles out through 
a flue in the back and upper part of the furnance into 
the chimney. 

The only inconvenience of this form is, that the 
vent muH either be very wide, or it is apt to choak 
up with foot, which lafl is a very troublefome circum- 
flance. If the vent is made very wide, a prodigious 
draught of air rallies through the fuel, and increafes 
.the heat to fuch a degree as to calcine the metal of 
which the Hill is made j and, on the other hand, no- 

1 
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thing can be more difagreeable than to have the vent Chemical 
of a furnace Hopped up with foot. Thefe inconve- <Furnatcs' 
niences, however, are totally avoided by making twa — 
fmall vents, one on each fide of the difiilling veflel. 
which may communicate with a chimney by means of 
two tubes either of plate-iron or formed with clay 
or bricks, which may be occafionally taken off if they 
happen to be choaked up. The veflel is to be fu- 
fpended by three trunnions, fo that the whole furfacc 
may be expofed to the fire, excepting a ring the thick- 
nefs of a brick all round; fo that a very Hrong heat 
w'ill be communicated although the furnace draws but 
little. The two fmall vents on each fide will draw the 
flame equally ; and by this means the moH equable 
heat can be preferved, and may be pulhed fo far as ta 
make the whole bottom and fides of the veffel intenfe- 
ly red. Such a confiru&ion as this is more efpecially 
ufeful for fand-pots, and thofe which are ufed for diilil- 
ling alkaline fpirits from bones. 

In the ufe of the furnaces hitherto defcribed, the at- 
tendance of the operator is neceffary, both for infpec- 
ting the proceffes, and for fupply ing and animating 
the fuel. There are fome operations, of a flower 
kind, that require a gentle heat to be continued for 
a length of time; which demand little attendance in 
regard to the operations themfelves, and in which, of 
confequence, it is extremely convenient to have the at- 
tendance in regard to the fire as much as poffible dif- 
penfed with. This end has been anfwered by the fur- 
nace called athanor ; but the ufe of it has been found 
attended with fome inconveniences, and it is now gene- 
rally laid afide. 61 r 

Sundry attempts have been made for keeping up a Lamp-to 
continued heat, with as little trouble as in the athanor,nacc* 
by the flame of a lamp; but the common lamp-fur- 
naces have not anfwered fo well as could be wiflied. 
The lamps require frequent fnuffing, and fmoke much; 
and the foot accumulated on the bottom of the veflel 
placed over them, is apt, at times, to fall down and 
put out the flame. The largenefs of the wick, the 
irregular fupply of oil from the refervoir by jets, and 
the oil being fuffered to fink confiderably in the 
lamp, fo that the upper part of the wick burns to a 
coal, appeared to be the principal caufes of thefe in- 
conveniences ; which accordingly were found to be 
in great meafure remedied by the following conffruc- 
tion. 

The lamp confiffs of a brafs pipe 10 or 12 inches Fig. 
long, and about a quarter of an inch wide, inferted at 
one end into the refervoir of the oil, and turned up at 
the other to an elbow, like the bole of a tobacco-pipe, 
the aperture of which is extended to the width of near 
two inches. On this aperture is fitted a round plate, 
having 5, 6, or 7 fmall holes, at equal diflances, round 
its outer part, into which are inferted as many pipes 
about an inch long : into thefe pipes are drawn threads 
of cotton, all together not exceeding what in the com- 
mon lamps form one wick : by this divifion of the wick, 
the flame expofes a larger furface to the aftion of the 
air, the fuliginous matter is confumed and carried off, 
and the lamp burns clear and vivid. 

The refervoir is a cylindric veflel, eight or ten 
inches wide, compofed of three parts, with a cover 
on the top. The middle partition communicates, 
by the lateral pipe, with the wicks j and has an up- 

right 
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Furnaces, reaches as high as the level of the wick; fo that, 

when this part is charged with oil, till the oil rifes up 
to the wicks in the other end of the lamp, any fur- 
ther addition of oil will run down through the up- 
right pipe into the lower divifion of the refervoir. 
The upper divifion is defigned for fupplying oil to the 
middle one*, and, for'that purpofe, is furniihed with 
a cock in the bottom', which is turned more or lefs, 
by a key on the outfide, that the oil may drop fall 
enough to fupply the confumption, or rather fafter, for 
the overplus is of no inconvenience, being carried off 
by the upright pipe ; fo that the oil is always, by this 
means, kept exaftly at the fame height in the lamp. 
For common ules, the middle divifion alone may be 
made to fuffice ; for, on account of its width, the fink- 
ing of the oil will not be confiderable in feveral hours 
burning. In either cafe, however, it is expedient to 
renew the wicks every two or three days; oftener or 
feldomer according-as the oil is more or lefs foul; for 
its impure matter, gradually left in the wicks, occa- 
fions the flame to become more and more dull. For 
the more convenient renewing of them, there (hould be 
two of the perforated plates; that when one is removed, 
another, with wicks fitted to it, may be ready to fup- 
ply its place. 

One of the black-lead pots, recommended by Dr 
Lewis for his portable furnace, makes a proper fur- 
nace for the lamp. If one is to be fitted up on pur- 
pofe for this ufe, it requires no other aperture than 

Part. II. P R 

Sect. I. Salts. 

n i. Of the Vitriolic Acid, and its Combinations. 

6u fT1HE vitriolic acid is never found pure, but always 
Never X united with fome proportion, either of phlogifton 
found pure. or metanic and earthy fubftances. Indeed there is 

fcarce any kind of earth which does not contain fome 
portion of this acid, and from which it may always 
fome way or other be fepavable. When pure, the vi- 
triolic acid appears in the form of a tranfparent co- 
lourlefs liquor. By diftilling in a glafs. retort, the a- 
queous part arifes, and the liquor which is left becomes 
gradually more and more acid. This operation is ge- 

6l nerally called the redifcation, or dephlegmation, of the 
Reftifica- acid. After the diftillation has gone on for fome time, 
toon. the water adheres more ftrongly to what remains in 

the retort, and cannot be forced over without eleva- 
ting part of the acid along with it. fLhe remain- 
ing” acid, being alfo exceedingly concentrated, begins 
to lofe its fluidity, and puts on the appearance of a 
clear oil. This is the ftate in which it is ufually fold, 
and then goes by the name of od cj vitriol. If the 
diftillation is ftill farther continued, with a heat be- 
low 6bo° of Fahrenheit’s thermometer, the acid gra- 
dually lofes more and more of its fluidity, till^at laft 
it congeals in the cold, and becomes like ice. In this 
ftate it is called the icy oil of vitriol. Such exceedingly 
great concentration, however, is only pradlifed on this 
acid for curiofity. If the heat be fuddenly raifed to 
&ao°, the whole of the acid rifes, and generally cracks 
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one in the bottom for admitting air, and one in the Chemical 
fide for the introduftion of the elbow of the lamp. lnn-ace^ 
The refervoir Hands on any convenient fupport with- 
out the furnace. The ftopper of the fide aperture 
confifts of two pieces, that it may be conveniently put 
in after the lamp is introduced ; and has a round hole 
at its bottom fitting the pipe of the lamp. By thefe 
means, the furnace being fet upon a trevet or open 
foot, the air enters only underneath, and fpreads 
equally all round, without coming in ftreams, w’hence 
the flame burns Heady. It is not advifable to attempt 
raifing the heat higher than about the 450th degree of 
Fahrenheit’s thermometer; a heat fomewhat more than 
fufficient for keeping tin in perfeft fufion. Some have 
propofed giving a much greater degree of heat in lamp- 
furnaces, by ufing a number of large wicks; but when 
the furnace is fo heated, the oil emits copious fumes,- 
and its whole quantity takes lire. The balneum, or 
other veffel including the fubjeft-matters, is fupported 
over the flame by an iron ring, as already defcribed in 
the fand-bath and ftill: a bath is here particularly ne- 
ceffary, as the fubjeft would otherwife be very un- 
equally heated, only a fmall part of the veffel being ex- 
pofed to the flame. Since the new invention of Ar- 
gand’s lamps, which perfe&ly confume the oil, at- 
tempts have been made to conftrubt lamp-furnaces on 
their principles; though, on the whole, it is to be 
doubted whether they are preferable ta the above con» 
ftruftion or not. 

A C T I C E. 

the receiver. Clear oil of vitriol is immediately turn- 
ed black by an admixture of the fmalleft portion of in- 
flammable matter. 614 

The icy oil of vitriol, and even that commonly fold, Artra&a 
attra&s the moifture of the air with very great force. moifW 
Newmann relates, that having expofed an ounce of this ‘_?m c- ° 
acid to the air, from September 1736 to September 1 * 
1737, at the end of the twelvemonth it weighed fe- 
ven ounces and two drachms; arid thus had attrafted 
from the air above fix times its own weight of moi- 
fture. This quantity, however, feems extraordi- 
nary ; and it is probable, that in fo long a time fome 
water had been accidentally mixed with it; for Dr 
Gould, profeffor at Oxford, who feems to have tried 
this matter fully, relates, that three drachms of oil of 
vitriol acquired, in 57 days, an increafe only of fix 
drachms and an half. The acid was expofed in a 
glafs of three inches diameter ; the increafe of weight 
the firft day was upwards of one drachm ; in the fol- 
lowing days lefs and lefs, till, on the fifty-fixth, k 
fcarce amounted to half a grain. The liquor, when 
faturated with humidity, retained or loft part of its 
acquired weight according as the atmofphere was in 
a moift or dry ftate ; and this difference was fo fen- 
Able as to afford an accurate, hygrometer. . Hoffman 
having expofed an ounce and two fcruples in an open 
glafs-difh, it gained feven drachms and a fcruple in 
14 days. „ 

This acid, when mixed with a large quantity ofProdudKv- 
water, makes the temperature fomething colder than both of col# 
before ; but if the acid bears any confiderable proper-an ea~ 

tioa 
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d<l'an \C;t'°n t0 ^ic ^’af-er’. a great is produced, fo 33 tO 
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mase the veffel iniuppcytable to the hand ; and there- 
fore fuch mixtures ought very cautioudy, or rather 
not at a.L, to be made in glafs velTels, but in tire com- 
mon Lone-bottles, or leaden wefiels, which are not apt 
to be corroded by this acid. The greateft heat is pro- 
duced by equal parts of acid and water. 

Though the vitriolic acid unites itfelf very ftrongly 
with alkalies, both fixed and volatile, it dots not fa- 
turate near fo much of the latter as of the former. A 
pound of oil of vitriol will futurare two of the com- 
mon fixed alkali, but fcarce one of volatile alkali. The 
fpecific gravity of good oil of vitriol is to water as 1 7 
to 8. 

If the concentrated acid is applied flightly and fu- 
perficialiy to the fkin of a living animal, it raifes a 
violent burning heat and pain ; but a larger quantity 
preffed on, fo as to prevent the ingrefs of aerial moi- 
fture, occafions little pain or erofion. If diluted with 
a little water, it proves corroiive in either cafe. Large- 
ly diluted with water, this acid 13 employed medicinal- 
ly for checking putrefaftion, abating heat, and quench- 
ing third: ; in debilities of the ftomach, and heart- 
burn. To perfons of weak and unfound lungs, to wo- 
men who give fuck, to hydropic or emaciated perfons, 
it is injurious. Some recommend it as a collyrium 
for fore eyes; but as it coagulates the animal juices, 
corroding and indurating the folids, it feems very un- 
fit for being applied to that tender organ. 

The vitriolic acid is fo much ufed in different arts 
and manufactures, that the making of it has become a 
trade by itfelf; and the procuring it in plenty, and at 
a cheap rate, would be a very advantageous piece of 
knowledge to any perfon who could put it in pra&ice. 
This, however, is very far from being eafilv done ; 
for though it exifts in almoft every mineral fubftanc 
the attraction betwixt this acid and the bafes with 
which it unites, is found to be fo ftrong, that we can 
only decompofe fuch combinations by prefenting ano- 
ther fubftance to the acid, to which' it has a greater 
attraction than that one wherewith it is joined. & Thus 
the firft combination is indeed difiolved, but we have 
another from which it is equally difficult to extricate 
the acid by itfelt. Thus, if we want to difengage the 
vitriolic acid from any metallic fubftance, fiipp^of? iron, 
this may be eafily done by throwing a calcareous earth 
into a folution of green vitriol. We have now a com 
pound of vitriolic acid with the calcareous earth, which 
is known by the name of gypfum or felenites. If we 
want to decompofe this, we muft applv a volatile or 
a fixed alkali; and the refult of this will conftantly be 
a new combination, which we are as unable to decom- 
pofe, and indeed more fo, than the firit. There are 
two general methods which have been in ufe for pro- 
curing the vitriolic acid in fuch quantity as to fupplv 
the demands of trade. ’I he one is from pyrites, and 
the other from fulphur. 

I. From Pyi :tes, \\ ith the making of Copperas, and 
obtaining the pure Oil of Vitriol from it. 
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where Pyrites are found in large quantity in the coal-mines 
found. England, \\ here moll of the copperas is made. 

They are very hard and heavy fubflances, having a 
kind of brafiy appearance, as if they contained that 
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metal; and hence they are called brajfes by the work-Vit io!;c 4. 
men. A very large quantity of thefe is collected, andcid and ir* 
fpread out upon a bed of fliff clay to the depth of three 9om^'na* 
feet. After being fome time expofed to the air, the 5' 
uppermoft ones lofe their metallic appearance, fplit, 
and fall to powder. The heaps are then turned, the 
under part uppermofl, fo as to expofe frefh pyrites to 
the air. When they are ail reduced to powder, which 
generally requires three years, the liquor, which is 
formed by the rain-water running from fuch a lar^e 
mafs, becomes very acid, and has likewife a flyptic 
vitriolic talle. It'is now conveyed into large ciflcrns 
lined with clay, whence it is pumped into a very large 
flat veflel made of lead. Phis veffel, which contains 
about 15 or 20 tons of liquor, is fupported by caft-iron 
plates about an inch thick, between which and the 
lead a bed of clay is interpofed. The whole reils 
upon narrow arches of brick, under which the fire is 
placed. Alongft with the liquor, about half, a ton or 
more of old iron is put into the evaporating veflel. 
The liquor, which is very far from being faturated 
with acid, a&s upon the iron, and, by repeated filling 
up as it evaporates, diffolves the whole quantity. 13v 
the time this quantity is difiblved, a pellicle is formed 
on the furface. The fire is then put out; and as fuch 
a prodigious quantity of liquor does not admit of filtra- 
tmn, it is left to fettle for a whole day, and then is 
let oft by a cock placed a little above the bottom of 
the evaporating veffiel, fo as to allow the impurities to 
remain behind. It is conveyed by wooden fpouts to 
a large leaden ciftern, five or fix feet deep, funk in the 
ground, and which is capable of containing the whole 
quantity of liquor. Here the copperas^cryftallizes 
on the fides, and on flicks put into the liquor. The 
cryflallization ufually takes up three weeks. The 
liquor is then pumped back into the evaporating vef- 
fel; more iron, and frefh liquor from the pyrites 
are added; and a new folution takes place. 

Copperas is ufed, in dyeing, for procurimr a black 
colour ; and is an ingredient in making common ink. 
it is alfo ufed in medicine as a corroborant, under the 
name of fait of Jleel; but before it is ufed with this 
intention, it is rediffolved in water, and cryflallized, 
with the addition of a little pure oil of vitriol. Whe- 
ther it is at all mended by this fuppofed purification, 
eithei in appearance or quality, is very doubtful 

. rh
1
1.3 Procef9 furniffies us firfl with a very impure 

vitriolic acid, which could not be applied to any ufeful 
purpofe ; afterwards with an imperfett neutral fait 
called green vitriol, which is applicable to feveralpur- 
pofes where the pure acid itfelf could not be uied • 
but Hill the acid by itfelf is not to be had without a 
very troublefome operation. 

1 t
l
hls acid adheres very flrongly to iron, it is DiftiHatimi capable of being expelled from it by fire; yet notofvitriolic 

without a very violent and long-continued’ one Ifacid froin 

we attempt to diflii green vitriol in a retort, it fwells00^’- 
and boils in fuch a manner by the great quantity of 
watei contained in its cryilajs, that the retort will al- 
moil certanfly crack; and though it fliould not, the fait 
would be changed into an hard flony mafs, which the 
fire could never fufficiently penetrate fo as to extri- 

tn tWYLH '• Tt t.here:fore be calcined previous to the diflillation. This is bell done in flat iron-pans, 
fet over a moderate fire. The fait undergoes the wa- 

tery 
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Vitriolic A-tery fufion, (See Fusion); after which it becomes 

opaque and white- By a continuance of the fire, it be- 
comes brown, yellow, and at lait red. For the pur- 
pofes of diilillation, it may be taken out as foon as it 
has recovered its folidity. 

The dry vitriol, being now reduced to powder, is to 
be put into an earthen retort, or rather long neck 
(a kind of retort where the neck ifxues laterally, that 
the vapours may have little way to afcend), which it 
may nearly fill. This retort mutt be placed in a fur- 
nace capable of giving a very ftrong heat, fuch as the 
melting furnace we have already defcribed. A large 
receiver is to be fitted on ; and a fmall fire made in 
the furnace, to heat the veffels gradually. White 
fumes will foon come over into the receiver, which 
will make the upper part warm. The fire is to be 
kept of an equal degree of ftrength, till the fumes be- 
gin to difappear, and the receiver grows cool. It is 
then to be increafed by degrees; and the acid will be- 
come gradually more and more difficult to be raifed, 
till at lail it requires an extreme red, or even white, 
heat. When nothing more will come over, the fire 
muft be fuffered to go out, the receiver be unluted, and 
its contents poured into a bottle fixed with a glafs 
Hopper. A fulphureous and fuffocating fume will 
come from the liquor, which muft be carefully avoided. 
In the retort, a fine red powder will remain, which is 
ufcd in painting, and is called colcoihar of vitriol. It 
is ufeful on account of its durability ; and, when 
mixed with tar, has been employed as a prefervative 
of wood from rotting; but Dr Lewis prefers finely 
powdered pit-coal. As a prefervative for mails of 
fhips, he recommends a mixture of tar and lamp- 
black; concerning which he relates the following anec- 
dote. 

. “ I have been favoured by a gentleman on board of 
a veffel in the Eaft Indies, with an account of a violent 
thunder-ftorm, by which the main-maft was greatly da- 
maged, and whofe effects on the different parts of the 
maft were pretty remarkable. All the parts which 
were greafed or covered with turpentine were burft in 
pieces : thofe above, between, and below the greafed 
parts, as alfo the yard-arms, the round-top or fcaffold- 
ing, coated with tar and lamp-black, remained un- 
hurt.” 

Oil of vitriol, when diftilled in this manner, is al- 
ways of a black colour, and muff therefore be recti- 
fied by diftillation in a glafs retort. When the acid 
has attained a proper degree of ftrength, the black- 
nefs either flies off, or leparates and fails to the bot- 
tom, and the liquor becomes clear. The diftillation 
is then to be diicontinued, and the clear acid which is 
left in the retort kept for ufe. 

This was the firil method by which the vitriolic 
acid was obtained; and from its being diftilled from 
vitriol has ever fince retained the name of oil of vitriol. 
Green vitriol is the only fubftance from which it is 
practicable to draw this acid by diftiUation ; when 
combined with calcareous earths, or even copper 
(though to this laft it has a weaker attraction than to 
iron), it refifts the fire moft obftinately. When diftil- 
lation from vitriol was pratitifed, large furnaces were 
•crefted for that pu'rpofe, capable of containing an 
hundred long necks at once : but as it has been difeo- 
vered to be more eafily procurable from fulphur, this 
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method has been laid afide, and it is now needlefs to Vitriolic A- 
defcribe thefe furnaces. ^ 'ts 

Combina- 
II. To procure the Vitriolic Acid from Sulphur. tions- 

This fubfta nee contains the vitriolic acid in fuch 
plenty, that every pound of fulphur, according to MrQua,^ f 
Kirwan’s calculation, contains more than one-half of acid in fLl- 
pure acid ; which being in a ftate perfectly dry, isphur. 
confequently of a ftrength far beyond that of the moft 
highly re&ified oil of vitriol. Common oil of vitriol 
requires to be diftilled to one-fourth cf its quantity be- 
fore it will coagulate when cold ; and even in this ftate 
it undoubtedly contains fome water. No method, 
however, has as yet been fallen upon to condenfe all 
the fteams of burning fulphur, at leaft in the large 
way, nor is any other profitable way of decompofing 
fulphur known than that by burning ; and in this way produced 
the moft fuccefsful operators have never obtained more hum it* 
than 14 ounces of oil from a pound of fulphur. gjj 

The difficulties here are, that fulphur cannot be Methods of 
burnt but in an open veffel; and the ftream of air,ne,viafjfg 
which is admitted to make it burn, alfo carries off the ^ ^ . 
acid which is emitted in the form of fmoke, Toprozefs. ° 
avoid this, a method was contrived of burning fulphur 
in large glafs globes, capable of containing an hogf- 
head or more. The fume of the burning fulphur was / 
then allowed to circulate till it condcnfed into an acid 
liquor. A greater difficulty, however, occurs here ; 
for though the fulphur burns very well, its fteams will 
never condenfe. It has been faid, that the condenfa- 
tion is promoted by keeping fome warm water conti- 
nually fmoking in the bottom of the globe; and even 
Dr Lewis has afferted this: but the fteam of warm 
water immediately extinguiffies fulphur, as vve have 
often experienced ; neither does the fume of burning 
fulphur feem at all inclinable to join with water, even 
when forced into contact with it. As it arifes from 
the fulphur, it contains a quantity of phlogifton, which 
in a great meafure keeps it from uniting with water; 
and the defideratum is not fomething to make the ful- 
phur burn freely, but to deprive the fumes of the 
phlogifton they contain, and render them mifcible with 
water. For this purpofe nitre has been advantage- 
ouily ufed. 1'his confumes a very large quantity of 
the phlogifton contained in fulphur, and renders the 
acid eafiiy condenfible : but it is plain that few of the 
fumes, comparatively fpeaking, are thus deprived of 
the inflammable principle; for the veffei in which the 
fulphur and nitre are burnt, remains filled with a vo- 
latile and moft fuffocating fume, which extinguiflies 
flame, and ifi'ues in fuch quantity as to render it high- 
ly dangerous to ftay near the place. It has been 
thought that nitre contributes to the burning of the 
fulphur in clofe veffels ; but this too is a piillake. 
More fulphur may be burnt in an oil of vitriol globe 
without nitre than with it, as we have often experien- 
ced; for the acid of the fulphur unites with the alkaline 
bafis of the nitre, and forms therewith an uninflam- 
mable compound, which foon extinguishes the flame, 
and even prevents a part of the fulphur from being 
burnt either at that time or any other. 

In the condenfationof the fumes of fulphur by means Effervcf- 
of nitre, a remarkable effervefcence happens, w hichcence be- 
naturally leads us to think that the condenfation 
produced by fome ftruggle between the vitriolic andfu]phur(_,0yS 

3 M nitrous fumes. 
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nitrous acids.—Dr Lewis is of opinion, that the acid 
thus obtained is perfe&ly free from an admixture of 
the nitrous acid: but in this he is certainly miftaken ; 
for, on rectifying the acid produced by fulphur and 
nitre, the firll fumes that come over are red, after 
which they change their colour to white. How the ni- 
trous acid fliould exift in the liquor, indeed, does not ap- 
pear ; for this acid is totally deftruCtible by deflagra- 
tion with charcoal: but it does not follow, that be- 
caufe the nitrous acid is dellroyed when deflagrated 
with charcoal, it muft likewife be fd" if dephlagrated 
with fulphur. Indeed it certainly is not; for the 
dyfius of nitre made with fulphur is very different from 
that made with charcoal. 

The proportions of nitre to the fulphur, ufed in the 
large oil of vitriol works, are not known, every thing 
being kept as fecret as poflible by the proprietors. Dr 
Lewis reckons about fix pounds of nitre to an hun- 
dred weight of fulphur ; but from fuch experiments as 
we have made, this appears by far too little. An ounce 
and an half, or two ounces, may be advantageoufly 
ufed to a pound of fulphur. In greater proportions, 
nitre feems prejudicial. 

A very great improvement in the apparatus for 
making oil of vitriol, lies in the ufing lead vefTels in- 
flead of glafs globes. The globes are fo apt to be 
broken by accident, or by the aCtion of the acid upon 
them, that common prudence would fuggeft the ufe 
of lead to thofe who intend to prepare any quantity 
of vitriolic acid, as it is known to have fo little effeft 
upon the metal. The leaden veffels, according to the 
beft accounts we have been able to procure, are cubes 
of about three feet, having on one fide a door about 
fix inches wide. The mixture of fulphur and nitre 
is placed in the hollow of the cube, in an earthen fau- 
cer, fet on a ftand made of the fame materials. The 
•quantity which can be confumed at once in fuch a 
veflel is about two ounces. To prevent the remains 
from flicking to the faucer, it is laid on a fquare bit 
of brown paper. The fulphur being kindled, the 
door is to be clofe fhut, and the whole let alone for 
two hours. In that time the fumes will be condenfed. 
The door is then to be opened ; and the operator muft 
immediately retire, to efcape the fuffbeating fumes 
which iffiie from the vefTel. It will be an hour before 
he can fafely return, and "introduce another quantity 
of materials, which are to be treated precifely in the 
fame manner. 

Where oil of vitriol is made in large quantities, the 
jfiownefs of the operation requires a great number of 
globes, and conftant attendance day and night. Hence 
the making of this acid is very expenfive : The appa- 
ratus for a large work ufually cofts L. 1500. 

Vitriolic Acid combined, 

J. With Fixed Alkali. Dilute a pound of oil of vi- 
triol with ten times its quantity of water ; difiblve alio 
fwo pounds of fixed alkaline fait in ten pounds of wa- 
ter, and filter the folution. Drop the alkali into the 
acid as long as any effervefcence arifes ; managing 
matters fo that the acid may prevail. The liquor will 
now be a folution of the neutral fait called vhriolated 
tartar, which may be procured in a dry form, either 
by exficcation or crystallization. In cafe the latter 
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method is made ufe of, fome more alkali muft be added Vitriolic A- 
when it is fet to evaporate, for this fait cryltallizes beft C1<^ Its 

in an alkaline liquor. ^°^uilia" 
Other methods, befide^ that above deferibed, have - v— j 

been recommended for preparing vitriolated tartar; 
particularly that of ufing green vitriol inftead of the 629 [ 630 1, 
pure vitriolic acid. In this cafe the vitriol is decom-D‘fferent 

pofed by the fixed alkali: but as the alkali itfelf dif- 
jfolves the calx of iron after it is precipitated, it is next vitnoktecl 
to impoffible to procure a pure fait by fuch a procefs ; tartar, 
neither is there occafion to be folicitous about the pre- 
paration of this fait by itfelf, as the materials for it are 
left in greater quantity than will ever be demanded, af- 
ter the diftillation of fpirit of nitre. 631 

Vitriolated tartar is employed in medicine as a Ufes. 
purgative ; but is not at all fuperior to other falts 
which are more eafily prepared in a cryftalline form. 
It is very difficultly foluble in water, from which pro- 
ceeds the difficulty of cryftallizing it : for if the 
acid and alkali are not very much diluted, the fait 
will be precipitated in powder, during the time of fa- 
turation.—It is very difficult of fufion, requiring a 
ftrong red heat; but, notwithftanding its fixednefs in 
a violent fire, it »rifes with the fteam of boiling water 
in fuch a manner as to be almoft totally diffipated along 
with it by ftrong boiling.—This fait has been ufed in 
making glafs; but with little fuccefs, as the glafs 
wherein it is an ingredient always proves very brittle and 
apt to crack of itfelf. ^ 

If, inftead of the vegetable fixed alkali, the vitriolic Glauber’* 
acid is faturated with the foffile one called the fait 
Soda, a kind of neutral fait will be produced, having 
very different properties from the vitriolated tartar. 
This compound is called Glauber's fait. It diffolves 
eafily in water, fhoots into long and beautiful cryftals, 
which contain, a large quantity of water, in confe 
quence of which they undergo the aqueous fufion 
when ex pofed to heat. They are alfo more eafily fu- 
fible than vitriolated tartar.—This kind of fait was for- 
merly much recommended as a purgative, and from its 
manifold virtues was intitled by its inventor fal mira- 
hile. It is, however, found to poffefs no virtue diffe- 
rent from that of other purgative falts; and its ufe is, 
in many places, entirely fuperfeded by a fait prepared 
from the bittern, or liquor which remains after the cry- 
ftallization of fea-falt, which fliall be afterwards de- 
feribed. <;33 

II. With ’volatile alkali. Take any quantity of vo-Glauber’s 
latile alkaline fpirit; that prepared with quicklimefecret falt 

is preferable to the other, on account of its railingamrnomac'’ 
no effervefcence. Drop into this liquor, contained 
in a bottle, diluted oil of vitriol, {baking the bottle 
after every addition. The faturation. is known to 
be complete by the volatile fmell of the alkali being 
entirely deftroyed. When this happens, fome more 
of the fpirit muft be added, that "the alkali may 
predominate a little, becaufe the excefs will fly off 
during the evaporation. The liquor, on being fil- 
tered and evaporated, will {hoot into fine fibrous 
plates liKe feathers. ff. his fait, when newly pre- 
pared, has a fulphureous fmell, and a penetratino- 
pungent tafte. It readily diffolves in water, and int- 
creafes the coldnefs of the liquor; on {landing for a 
little time, it begins to feparate from the water, and 

ve<re- 
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glafs. It eafily melts in the fire ; penetrates the com- 
mon crucibles ; and if fublimed in glafs veiTels, which 
requires a very conliderable heat, it always becomes a- 
cid, however exactly the faturation was performed. 

This fait has been dignified with the names of Glau- 
ber’s fecret fal ammoniac, or philofophic fal ammoniac, from 
the high opinion which fome chemiils have entertained 
of its activity upon metals : but from Mr Pott’s expe- 
riments, it appears, that its effects have been greatly ex- 
aggerated. It diffolves or corrodes in fome degree ail 
thofe metals which oil of vitriol diffolves, but has no 
effect upon thofe on which that acid does not a£t by 
itfelf/ 

Gold is not touched in the leaft, either by the fait 
634 

Properties 
the fails. |n fuflollj or by a fdlution of it: the fait added to a 

folution of gold in aqua-regia occafions no precipita- 
tion or change of colour. On melting the falts with 
inflammable matters, it forms a fulphureous compound, 
which diffolves gold in fufion, in the fame manner as 
compofitions of fulphur and fixed alkaline fait. Melt- 
ed with filver, it corrodes it into a white calx, which 
partially diffolves in water : it likewife precipitates fil- 
ver from its folution in aquafortis. Itadts more pow- 
erfully on copper; elevates a part of the metal in fub- 
limation, fo as to acquire a bluifh colour on the fur- 
face ; and renders the greatefl part of the refiduum fo- 
luble in water. This folution appears colourlefs, fo 
that it could not be fuppofed to hold any copper ; but 
readily difcovers that it abounds with that metal, by 
the blue colour it acquires on an addition of volatile 
alkali, and the green calx which fixed alkalies precipi- 
tate. In evaporation it becomes green without addi- 
tion. Iron is corroded by this fait in fufion, and dif- 
folved by boiling in a folution of it. Zinc diffolves 
more freely and more plentifully. Lead unites with 
it, but does not become foluble in water. Tin is cor- 
roded, and a part of the calx is foluble in boiling wa- 
ter. Of regulus of antimony alfo a fmall portion is 
made foluble. Alkalies precipitate from the folution 
a bluifh powder. Calcined bifmuth-ore treated with 
its equal weight of the fait, partly diffolved in water 
into a pale red liquor, which became green from heat, 
in the fame mannei as tinftures made from that ore by 
aqua-regia. The undiffolved part yielded ftill, with 
frit, a blue glafs. On treating manganefe in the fame 
manner, aluminous cryftals were obtained : the un- 
diffolved part of the manganefe gave itill a violet colour 
to glafs. 

III. With Calcareous Earth. This combination 
may be made by faturating diluted oil of vitriol 
with chalk in fine powder. The mixture ought to 
be made in a glafs ; the chalk muff be mixed with 
a pretty large quantity of water, and the acid drop- 
ped into it. The glafs muff be well fhaken after 
every addition, and the mixture ought rather to be 
over faturated with acid; becaufe the fuperfluous 
quantity may afterwards be wafhed off; the fehnite, as 
it is called, or gypfutn, having very little folubility in 
water. 

This combination of vitriolic acid with chalk or cal- 
careous earth, is found naturally in fuch plenty, that 
it is feldom or never made, unlefs for experiment’s fake, 
or by accident. Mr Pott indeed fays, that he found 
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fome flight differences between the natural and artifi-Viviol'c A- 
cial gypfum, but that the former had all the effential 
properties of the latter. . _ S™ 

The natural gypfums are found in hard, femitran-   y—j 
fparent maffes, commonly called alabafler, or plajler of 
Paris. (See Alabaster, Gypsum, and Plaster.) 
By expofure to a moderate heat, they become opaque, 
and very friable. If they are now reduced to fine 
powder, and mixed with water, they may be caff in- 
to moulds of any fliape : they very foon harden with- 
out ffxrinking ; and are the materials whereof the com- 
mon white images are made. This property belongs 
likewife to the artificial gypfum, if moderately calcined. 5^5 

Mr Beaume has obferved, that gypfum may be dif- Beaume’s 
folved in fome meafure by acids ; but is afterwards fe-obfeiva- 
parable by cryftallization in the fame ftate in which itt;ons- 
was before folution, without retaining any part of the 
acids. This compound, if long expofed to a pretty 
itrong heat, lofes great part of its acid, and is con- 
verted into quicklime. In glafs veffels it gives over 
no acid with the moft violent fire. It may be fufed 
by fuddenly applying a very intenfe heat. With clay 
it foon melts, as we have obferved when fpeaking of 
the materials for making crucibles. A like fufion takes 
place when pure calcareous earth is mixed with clay ; 
but gypfum bubbles and fwells much more in fufion 
with clay than calcareous earth. 

From natural gypfum we fee that vitriolated tartar 
may be made, in a manner fimilar to its preparation 
from green vitriol. If fixed alkaline fait is boiled with 
any quantity of gypfum, the earth of the latter will be 
precipitated, and the acid united with the alkali. If 
a mild volatile alkali is poured on gypfum contained in 
a glafs, and the mixture frequently flraken, the gyp- 
fum will in like manner be decompofed, and a philofo- 
phic fal ammoniac will be formed. With the cauffic vo- 
latile alkali, or that made with quicklime, no decom- 
polition enfues. <537 

IV. With .Argillaceous Earth. The produce of Alum of 
this combination is the aftringent fait called alum, ancients 

its different 
from ours. much ufed in dyeing and other arts. It has 

name from the Latin word alumen, called o-Tus-ropia 
by the Greeks; though by thefe words the ancients 
expreffed a ffaladtitic fubllance containing very little 
alum, and that entirely enveloped in a vitriolic mat- 
ter. The alum ufed at prefent was firft difeovered 
in the oriental parts of the world ; though we know 
not when, or on what occafion. One of the moft an- Whence the 
cient alum-works of which we have any account was name of 
that of Roccho, now Edeffa, a city of Syria: and from rock alum 
this city was derived the appellation of Roch-alum; an,s derived, 
expreffion fo little underftood by the generality, that it 
has been fuppofed to fignify rock alum. From this, and 
fome works in the neighbourhood of Conftantinople, as 
well as at Phocsea Nova, now Foya Nova, near Smyr- 
na, the Italians were fupplied till the middle of the 
15th century, when they began to fet up works of a 
fimilar kind in their own country. The firft Italian 
alum-work was eftablifhed about 1459 by Bartholo-WOrks fet 
mew Perdix, or Perni_x, a Genoefe merchant, who had up in Italy, 
difeovtred the proper matrix, or ore of alum, in the 
ifland of Ifchia. Soon after the fame material was 
difeovered at Tolfa by John de Caftro, who had viiit- 
cd the alum manufadtories at Conftantinople. Ha- 
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yitriolic A- ving obfer/ed the ilex aquilifolium to grow in the neigh- 

C ^mhilia-5 ^ourh°0d of the Turkifh manufadlories, and finding 
the fame near Tolfa, he concluded that the materials 
for alum were to be found there alio; and was quickly- 
confirmed in his fufpicions by the tafte of the Hones in 
the neighbourhood. Thefe alum-works profpered ex- 
ceedingly, and their fuccefs was augmented by an edict 
of Tope Pius II. prohibiting the nfe of foreign alum. 

In the 16th century an alum manufadtory was erec- 
ted at Alamaron, in the neighbourhood of Carthagena, 
where it Hill continues. Several others were credited in 
Germany ; and in the reign of Queen Elizabeth one 
was eredted in England by Thomas Chaloner. The 
preparation of this fait was not known in Sweden till 
the 1 7th century. 

The component principles of this fait were long un- 
known; but at laft Meffrs Boulduc and Geoffrey dif- 
covered, that it confilted of argillaceous earth fuperfa- 
turated with vitriolic acid. This is confirmed by the 

due and experiments of other chemifts. It is found to redden 
Gcoffroy. the tindture and paper of turnfole ; and on taking away 

54a the fuperabundant acid, it lofes its folubility and all 
Miftake of the other properties of alum. Mr Morveau, indeed, 
Morveau vvqi not; admit of a fuperabundance of acid in alum, 
deteChecTb) thinks would neceffarily be feparated by 

wan. edulcoration and cryftallization ; and he is of opinion 
with Mr Kirwan, that the turning vegetable juices red 
is not any unequivocal fign of the prefence of an acid. 
In the prefent cafe, however, we certainly know that 
there is a fuperabundance of acid, and that a certain 
portion of the vitriolic acid adheres to the clay lefs te- 
nacioufly than the remainder. If we put a piece of 
iron into a folution of alum, it will attradl this portion 

flucms acid ac’^’ anc^ t^ie vhridtated clay, when deprived of the 
infdubie in fuperfluous quantity, will fall down to the bottom in an 
water. infolable powder. 

Alum in its ordinary ftate contains a confiderable 
quantity of water, and cryllallizes by proper manage- 
ment into odlohedral and perfedfly tranfparent anrl co- 
lourlefs cryftals. When expofed to a moderate fire, 
it melts, bubbles, and fwells up ; being gradually 
changed into a light, fpengy, white mafs, called burnt 
alum. This, with the addition of fome vitriolic acid, 
may be cryffallized as before. The principles it con- 
tains, therefore, are water, vitriolic acid, and argilla- 

^ ceous earth. The proportions may be afeertained in 
Bergman’s t^ie following manner. 1. The water and fuperlluous 
method of vitriolic acid may be diffipated by evaporation, or ra- 
finding the ^her diilillalion ; and the lofs of weight fuftained by 

andtheit-13 t^e as we^ as {luant‘ty hquid which comes 
over into the receiver, fhows the quantity of aqueous 
phlegm and unfaturated acid. 2. By combining this 
with as much cauftic fixed alkali as is fufficient to fa- 
turate 'the acid which comes over, we know its propor- 
tion to the water; and by rediftilling this new com- 
pound, we have the water by itfelf. 3. The earth may 
be obtained by precipitation with an alkali in its cau- 

ing the pure flic Hate, either fixed or volatile : but this part of the 
earth of procefs is attended with confiderable difficulty ; for the 

alkalies firft abforb the fuperfluous acid, after which 
the earth combined to faturation with the acid falls to 
the bottom, and the digertion with the alkaline fait 
muff be continued for a very confiderable time before 
the acid is totally feparated. By analyfing alum in 
this manner, Mr Bergman determined the principles of 
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alum to be 38 parts of vitriolic acid, 18 of clay, and Vitriolic A- 
44 of water, to 100 of the cryftallized fait. cid and its 

It has been a queition among chemills, whether the 
earth of alum is to be coniidered as a pure clay or not.   . 
The fait was extracted from common clay by Meffrs 646 
Hellot and Geoffroy. The experiment was repeated ProPor- 
with fuccefs by Mr Pott; but he feemed to conlider it 
rather as the production of a new fubllance during the according 
operation, than a combination of any principle already to Air ifer- ; 
exifting with the vitriolic acid. Margraaf, however,man* 
from fome very accurate experiments, demonftrated, 
that all kinds of clay confill of two principles mecha- tbs earth op I 
nically mixed ; one of which conltantly is the pure alum be a 
earth of alum. This opinion is efpoufed by Bergman ;Pure riay 
who concludes, that fince an equal quantity of it nny or n^£g 
be extradited from clay by all the acids, it can only be Com^ouert | 
mixed with thefe clays; for if it was generated by the parts of all 
rnenllrua during the operation, it mult be procured In day- 
different quantities, if not of different qualities alfo, ac- 
cording to the difference of the folvents made ufe of. .rraaf/ " 
Notwithftanding this, the matter feems to be rendered0 649 
fomewhat obfeure br an experiment of Dr Lewis. Lewis’s 
“ Powdered tobacco-pipe clay (fays he) being boiled *n ' 
a confiderable quantity of oil of vitriol, and the boiling fho^tdiat 
continued to drynefs, the matter when cold difeoversclay under- I 
very little tafte, or only a flight acidulous one. Lx- ?oes I -me 
pofed to the air for a few days, the greateft part 0ffhan^e 

it was changed into lanuginous efflorefcences tailing verted^mo 
exactly like alum. The remainder, treated with frefh earth of 
oil of vitriol, in the fame manner exhibits the famea^u£n* 
phenomena till nearly the whole of the day is convert- 
ed into an aftringent fait.” Hence he concludes, that 
the clay is in fome degree changed before the alumi- 
nous fait is produced. Without this fuppofition, in- 
deed, it is difficult to fee why the fait Ihould not be pro- 
duced immediately by the combination of the two 6.0 
principles. An hundred parts of cryftallized alum re-Solubility 
quires, according to Mr Bergman, in a mean heat alum in 
1412 parts of diiiilled water, but in a boiling heat 
only 75 of the fame parts for its folution. The fpeci-'"™ 
fic gravity of alum, when computed from the.increafe 
of bulk in its folution, is 2.071 when the air-bubbles 
are abftraded ; but if they are fuffered to remain, it is 
no more than 1.757. Thefe bubbles confill of atrial 
acid, but cannot be removed by the afr-pumo, though 
they fly off on the application of heat. ^ r 

The ores from which alum is prepared for fale, accord- Bergman’s 
ing to Mr Bergman, are of two kinds; one containing the accoimt of 
alu n already formed, the other its principles united hy^.S^eiiifll 

roafting. What he calls the aluminous fchill, is no-a[^m° 
thing but an argillaceous fchift impregnated with a dried hjz 
petroleum, from whence the oil is eafily extradted by Compo- 
diilillation ; but by applying proper menftrua it difeo- 
vers feveral other ingredients, particularly an argilla- vinous a* 
ceous martial fubftance, frequently amounting to | ofkhift. 
the whole; a fih’ceous matter amounting to-^ ; and com- 
monly alfo a fmall proportion of calcareous earth and 5., 
magnefia ; the reft being all pyritous. By roafting How chan- 
this ore the bituminous part is deftroyed and the py. gedbyroaH- 
rites decompofed ; on which part of the vitriolic acidin®' 
adheres to the iron of the pyrites, and the reft to the 
pure clay of the fchift, forming green vitriol with the 
tormer, and alum with the latter. If any calcareous 
earth or maguefia are-prefent, gypfum and Epfom fait 
vv:ll be produced at the fame time. No fait is obtained 

bv 
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Vitriolic A- by lixiviating this fchifl before calcination, though Mr 
cjJ and us J3srgman thinks nothing more is neceffarvfor theproduc- 

pui'isJ!rU" t*on t^ie ^ ^Ut; t^ie Pre^enceo^ a pyi ites. This, he -y—  tells us, is generally difperfed through the mafs in form 
of very minute particles, though it fometimes appears 
in fmall nuclei. The goodnefs of the ore, therefore. 

654 
The pre- 
fence of fence o. ^ depends on the proper proportion of the pyrites to the 

nt^fa ')- ' c^a)r’ a *ts cciuil diftribution through the whole. The 
for the pro- molt denie and ponderous is moft efteemed, while that 
du&ion of which contains 10 much pyrites as to be vifible is re- 
alnn.. jrfled as having too much iron. The ore which pro- 

duces lefs than four pounds of alum from 100 of the 
ore does not pay the expence of manufafturing in Swe- 
den. Sometimes this kind of ore produces falts with- 
out the application of fire ; but this mutt be attributed 

f'55 to a kind of Ipontaneous calcination. 
Ore? con- That fpecies of ore which contains the principles 

alumTtad) already united into alum, according to Mr Bergman, is 
formed, on-to be met with only in volcanic countries ; and of this 
]y to be met k;ng are the principal Italian ores of alum, particu- 
•cvith n: vo 'i?r]y that employed at Tolfa near Cincelles, for boiling 

the Roman alum. Mr Monnet, however, is of opinion, 
that even this ore does not contain alum perfedtly 
formed, but a combination of nearly equal parts of 
clay and fulphur, which, by expofure to air duiing 
calcination, is converted into alum. He found a little 
martial earth alfo contained in it, to which he aferibes 

Aluminous the reddifh colour of that alum. The aluminous ore 
6,6 a" * at Solfatara in Italy con flits of old lava whitened by 

the phlogrilSeated vitriolic acid. The clay thus be- 
comes a component part of the aluminous fait, and the 
mafs tffiorefees in the fame mannei, and for the fame 
reafon, as the mats left after boiling tobacco-pipe clay 
in oil of vitiicl mentioned by Dr Lewis. Mr Berg- 
man, who examined this ore, found, that 100 pounds 
of it contained eight of pine alum, befides four of pure 
clay ; and that the remainder was liliceous. This pro- 
portion, however, mull be very variable, according to 
the quantity of rain which falls upon the ore. 

A variety of aluminous ores are to be met with in 
HalhT Bo-diff€rent part-S of the world. In Haffia and Bohemia 
hen.ia. aud this fait is obtained fiom wood impregnated with bitu- 
bc«n:a. men. At Hclfingborg in Scania, a tuif is found con- 

fifting of the roots of vegetables mixed with nuts, draw, 
and leaves, often covered with a thin pyritous cuticle, 
which, when elixated, yields alum : Even the fulphu- 
reous pyrrites is generally mixed with an argillaceous 
matter, which may be feparated by men lima. In 
fome places, fulphur, vitriol, and alum are extra&ed 
from the fame material. The fulphur rifes by ditlilla- 
tion ; the refiduum is expofed to the air till it efflo- 
refees, after which a green vitriol is obtained by lixi- 

Alumfiate Nation,-and alum from the fame liquor, after no mote 
found at vitriol will cryilallize. The alumjlate, from which this 

fait is made near York in England, contains a confi- 
derable quantity of fulphur ; and therefore produces 
alum on the principles already mentioned. 

Mr Bergman has given very particular directions 
for the pre-for the preparation of this fait from its ores, and mi- 
paration of nutely deferibes the feveial operations which they mult 
,UUl662 undergo. Thefe are, 
prfc „f i. Roasting. This is abfolutely neeeflary in order 
roalting the to deftroy the pyrites ; for on this the formation of the 

alum entirely depends; as the fulphur of the pyrites 
will not part with its phlogifton without a burning 
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heat in the open air. By long expofure to the air, in- Vltrlolic A- 
deed, the fame effeCl will follow; but unlefs the ore be 
of a particular kind, and loofe in texture, fo that the air tj0RS ' 
can freely pervade it, the proctfs we fpeak of cannot 
take place. The bard ores, therefore, cannot be 663 
treated in this manner ; and the earthy ores are not Expofure to 
only unfit for fpontaneous calcination, but for roaftina: ai^ 'ias 

ir , „ , . , , q fometimes alio, as they will not allow the air to pervade them ar.dtjie fame 
extinguifh the fire. Such as are capable of fpontane-effedt. 
ous calcination, fliould be fupplied with fome quantity 664 
of water, and laid on a bard day bottom, as dire&ed °res 

for making green vitriol. The rc-afling is Performed 0pera, 
in Sweden in the following manner. Small pieces oftions. 
the ore are flrewed upon a layer of burning flicks to 665 
the thicknefs of half a foot. When the flicks are 
confumtd, thefe are covered, nearly to the fame ore ^ !wt> 
thicknefs, with pieces burned before and four times den. 
lixiviated : Thus, flrata are alternately laid of fuch a 
thicknefs, and at fuch intervals of time, that the fire 
may continue, and the whole mafs grow hot and 
fmoke, but not break out into flame. The upper flra- 
ta may fometimes be increafed to a double thicknefs 
on account of the long continuance of the fire. When 
eight flrata are laid, another row is placed contiguous 
to the former ; when this is finifhed, a third ; and fo 
on until the heap be of a proper fize, which rarely' re- 
quires more than three rows. When the ore is once 
roafled, it Hill contains fo much phlogiflon that water 666 
a£ts but little upon it ; but after the operation is two How often 
or three times repeated, the ore yields its principles t!le °Pera- 
more freely : the roafting mayr even be repeated to ad- ^ 
vantage till the whole be reduced to powder.. The hi- ” 
tumen keeps up the fire ; for which reafon alternate 
layers of the crude ore are ufed ; and in rainy weather 
thefe layers of unburnt ore fhould be thicker. An heap,. 
20 feet broad at the bafe, two feet at the top, and con- 
fiding of 2'6 rows, is finifhed in"three weeks, but re- 
quires two or three months to be well burned, and 
three weeks to cook The greater pyritous nuclei ex- 
plode like bombs. In this procefs the fulphur of the 
pyrites is fiowly confumed, and the.phlogillicated acid, 
penetrating the mafs, is fixed ; after which the re- 667 
maining phlogiflon is gradually diffipated. The chief •D^riKer 

art con fills in moderating the heat in fuch a manner as 
to avoid with fafety the two extremes ; for too fmall muci^ 
a fire would not be capable of forming the fait, while 
a heat too drong would deftioy it by melting the ore. 
The fcoria are infoluble in water, and therefore thrown 
away as ufelefs. They are produced by violent winds,, 
or by. a drong heat too much clofed up ; for it is ne- 
ceffary to make holes in the red ft rata, that the fire 
may reach the black dratum which is to be laid on.. 668 
Another method of burning was invented by the ctle- RinmanV 
brated Rinman, and is practifed at a place called methf>cl of 
phyttan in Sweden.. There the ore itfelf is fet on lire; at Crtr!-3 

and after burning is boiled, and yields alum in tire fame . hytun ^ 
manner as the former. Hie heaps are formed in the1 

following manner: Firdthe fchiit, burning from the 
furnace, is laid to the depth of four feet ; if the fire be 
flow, then wood is added ; after that a thin dratum of 
elixated fchill ; the third confifts of fchid not burned;. 
and the fourth of elixated (chill a foot and a half thick;, 
after that the burning fchid, and fo on. This method, 
however, is attended with fome inconveniences. The 
vitriolic acid is partly diflipated by the fire, and thus 

the 
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Vitriolic A - the quantity of alum Is dimlniflied : fomucli fchift alfo 

Combina-5 ‘S re(lir‘fitc in this method that it cannot all be elixa- 
tioms. te<^ > anc^ t^us the heap mufl. be perpetually incrcafing. 
'    The hard ores containing bitumen, fuch as thofe of 

669 Tolfa, are burned upon wood for fome hours hke 
tethod o lJmeftonej untJl they become pervious to water, and 

nurninci’ tnc ^r ^ 
hard ore? emorelce. 1 he hre is extinguiilied as foon as the 

flame becomes white, and the fmell of fulphure- 
ous acid begins to be perceived. When the ore 
cools, thofe paitides which were neareft. to the fire 
are placed outermofl, and thofe which had been outer- 
mofl within, the fire being again lighted. The ore is 
fufficiently burned when it can be broken with the 
hands. It is then heaped up near certain trenches, 
and watered five times a-day, particularly when the 
fun fhines clear ; the operation being deftroyed by a 
continued rain and cloudy fky. In fome places the 
ore is firft burned and afterwards elixated ; neither is 
there any way of knowing the proper methods of ma- 
naging it but by experiment. 

2. Elixation. This is performed in fome places with 
burnedgoree^0t’ and at ot}iers wIth Cold> water. At Garphyttan 
at Garphyt-111 Sweden, where the latter method is chofen, the re- 
tan with ceptacles, in the year 1772, were of hewn ftone, having 
cold water, their joints united by fome cement capable of refilling 

the liquor. Every fet confifted of four fquare recep- 
tacles difpofed round a fifth, which was deeper than 
the reft. The firft receptacle is filled with roafted 
fchift, and the ore lies in water for 24 hours; the wa- 
ter is then drawn off by a pipe into the fifth ; from 
thence into the fecond, containing fchift not yet u^afted; 
from that, in like manner, after 24 hours, through the 
fifth into the third, and fo into the fourth. The lixi- 
vium is then conveyed to the fifth, and allowed to 
ftand in it; and laltly, is drawn off into a veffel appro- 

Other me- priated for its reception. — In other places the w’ater 
thods. paffes over the fchift that has been wafhed three times 

Singular *°r lix hoiirs ’ then that wllic51 has been twice wafhed, 
circum- nex.t vvhat been once wafhed, and laftly, the ore 
fiance by which has been newly roafted. Thofe who fuperintend 
Which the the alum man ufaftories are of opinion that the alum 

bedeftroy- Is deftroye(i bY pa^ng the water firft over the newly 
cd. CJ ' burnt ore, and then over that which has been previouf- 

673 ly elixated. 
Of the pro- The lixivium, before boiling, ought to be as richly 

of rile lixi'1 'mPregnated with alum as poflible, in order to faye 
viumbeforefue1, tbougb tbjs is frequently negleded. In feme 
boiling. places the tafte is ufed as the only criterion ; but in 

others the weight of water which fills a fmall glafs 
bottle is divided into 64 equal parts, eaeh of which is 
called in Sweden a panning; and the quantity by 
which the fame bottle, full of lixivium, exceeds it when 
filled with water, is fuppofed to indicate the quantity 
of fait diffolved.—This method may undoubtedly be 
reckoned fufficiently accurate for work conduced on 
a large fcale : and though Mr Bergman gives formulte 
by which the matter may be determined to a ferupu- 
lous exadlnefs, it does not appear that fuch accuracy 
is either neceffary or indeed prafticable in wmrks con- 
duced in a great way. 

Thofe who manage the alum manufaftoribs affert, 
that the cold lixivium ought to be made no richer than 
when the weight of the bottle filled with lixivium 
exceeds it when filled with water by 4^- pannings, 

I S T R Y, Praftlce, 
which fhows the water to be loaded with ^ of its Vitriolic a I 
weight of alum. If the overplus amounts to fix pan-^ an^’ts j 
nings, which indicates its containing of fait, cry-m* 
Hals are then depofited.—Congelation is of no ufe v- 
to concentrate the aluminous lixivium ; for water 
faturated with alum freezes almoft as readily as pure 
water. 6?4 

3. Boiling the ley for chrystallization. TheConftruc- 
ley being firft brought from the pits through canals made ^nn ^ j 
for the purpofe, is put into a leaden boiler, at the back'^£jrat;*i| 
of which is a refervoir, out of which the lols fuitained by 
evaporation is conftantly fupplied, fo that the furface 
of that in the boiler continues always nearly at the fame 
height. Various figns are ufed by different manufac- 
turers to know when the ley is properly evaporated: 
fome determining the matter by the floating of a new 
laid egg; others by dropping a fmall quantity on a 
plate, and obferving whether it cryftallizes on cooling ; 
and laftly, others weigh the lixivium in the bottle <575 i 
above-mentioned. The boiling is fuppofed to be fi-Proper 
niftied if the increafe of weight be equal to 20 pan-°1 
nings; that is, if the water be loaded with of 
its own weight. It might, however, take up above -f qUOr. 
of its weight, or nearly 27 pannings ; but as it has to 
be depurated by Handing quiet before the cryftals aie 
formed, the liquor mull not be fully faturated with 
falL . . <576 rhe lixivium, when fufficiently concentrated byOfthefirft| 
evaporation, flows through proper channels into coolers, c.ryft:-iliza' 
where it is allowed to reft for about an hour to free itUoa* 
from the groffer fediment; after which it is put into 
wooden or ftone receptacles to cryftallize. In eight 
or ten days the remaining liquor, commonly called 
mother ley, or magijlral water, is let off into another vef- 
fel. A great number of cryffals, generally fmall and 
impure, adhere to the bottom and lides of the veffel, 
which are afterwards colledled and walhed in cold 
water. 

When a fufficient quantity of the fmall cryftals are Depuratior 
collefted, they mull then be put into the boiler for de-of the cry- 
puration. They are now diffolved in as fmall a quan-^ab‘ 
tity of water as poffible ; after which the lixivium is 
poured into a great tub containing as much as the 
boiler itfelf. In 16 or 18 days the hoops of the tub 
are loofed, and the aluminous mafs bound with an 
iron ring ; and in 28 days more the refiduum of the 
folution is let out through a hole, and colle&ed in a 
trench ; after which the faline mafs, which at Gar- 
phyttan in Sweden amounts to 26 tons, is dried and fold 
as depurated alum. The boiler emptied for the firft 
cryliallization is next filled two-thirds full with the 
magiftral lixivium ; and as foon as the liquor arrive? 
at the boiling point, the other third is filled with crude 
lixivium, with which the evaporation is alfo conftantly 
fupplied. A certain quantity of the aluminous im- 
purities left by wafiring the falts of the firft cryftalliza- 
tion in water is then added, and the above deferibed 
procefs repeated. Only the firft boiling in the fpring 
is performed with the crude lixivium alone, the reft 
are all done as juft now related.—Mr Bergman re- Bergman’s 
marks, that the time required for cryftallization may remarks in 
undoubtedly be fhortened. The refervoirs ufed intlie proper 
Sweden for this purpofe (he fays), are deep, and nar-^orrP 
row at the top ; on which account they are not only C00le^s, 

long 
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Vitriolic A-long in cooling, but tlje evaporation, which is abfo- 

au !,i S luteIy neceffary for the cryllallization, goes on very 
ti n'“ flowly, excepting in extremely warm weather, at the 
t—y—— fame time that the doors and windows are difpofed in 

fuch a manner as to direct a current of air along the 
furface. In Italy he tells us that conical refervoirs are 
ufed with the wide part uppermoft. 

Alum can- It is remarkable, that pure alum cannot be obtained 
not be form- jn very conf,derab!e quantity by merely evaporating 

lv evapora-an(^ cooling the ley. The reafon of this is, that the 
ting and lixivium fometimes acquires fuch a confidence, that it 
cooling the both cryftallizes with difficulty, and produces im- 

pure cryftals. The caufe was unknown till the time 
of Mr Bergman, who has fhown that it proceeds 
from an excefs of vitriolic acid. Hence alfo we may 
fee the reafon why alkaline falts, volatile alkali in its 
pure date, or even putrefied urine, when added to this 

6g0 thick folution, produce good cryftals of alum when 
This excefs they cannot be obtained otherwife. It is remarkable 
tannot be that this impediment to cryftailization is ,not re- 

[oiiieraH^ moVe<^ ^ niineral alkali, though it is fo by the ve- 
kali,though getable and volatile alkalies, which is a phenomenon 
itmaybsby hitherto unexplained. According to our author, how- 
rcgetable ever, an addition of pure clay, to abforb the fuper- 
^a^

au*e abundant acid, is preferable to any other ; and indeed 
andbeftof ^ rea^onable to think fo, as the union of vitriolic 
all by pure acid and pure clay forms the fait defired, which is not 
clay. the cafe with any of the alkalies.—To afeertain this, 

ggr he made the Following experiments. 
Experiment I* He didblved 215 grains of pure alum in diddled 
flowing water, in a fmall cucurbit, and evaporated it over the 
that an ex- flre till the furface of the liquor ftood at two marks, 

triolic add w^lc^ indicated, in a former evaporation, that it was 
impedes the f°r cryftailization. 2. Having poured out this into 
cryfhlliza- a proper glafs veffel, he diftblved other 215 grains, 

and added to the folution 24A grains of concentrated 
vitriolic acid. 5. This folution being likewife poured 
out, the experiment was repeated a third time, with 
the addition of 53 grains of vitriolic acid ; and the 
glades being at lad fet in a proper place for cryftai- 
lization, the firft yielded 155^:, the fecond 130, and the 
third too^ grains of alum. 

This ftiows that an excefs of vitriolic acid impedes 

don of a- 
!um. 
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Experiment 

mine^h" t^ie cr7^a^'zat*on °f the alum ; but to determine how 
ufefulnefs ^"ar this could be remedied by the’addition of clay, far- 
of adding ther experiments were necefTary. Having therefore 
chy to the employed a magiftral refiduum, in which the excefs 

of acid was nearly in the proportion already related, 
he added two drachm^ of clay in fine powder to a 
kanne, or Swedifti cantharus, of the liquor : he boil- 
ed the mixture for ten minutes; and on feparating 
the clay that remained, he found that grains were 
diffolved, which indicates an increafe of 141 grains of 
alum. On gently boiling the liquor for half an hour, 
75 grains °i the clay were diffblved, which indicated 
an increafe of 416 grains of alum. 

The addition of clay muft therefore be much pre- 

rath*!'S<]'aY ^era^e to ^ia*' aikaline fairs, not only as the former 1Jnproduces a confiderable increafe of alum, but alfo as 
there is no danger of adding too much ; for we have 
already fhown, that when the liquor is entirely de- 
prived of its fuperabundant acid, the neutralized clay 
k inioluble in water. The earth itfelf, however, dif- 
folves £0 flowly, that there is not the leaft danger of 
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the acid being overfaturated by fxmply boiling them Vitriolic A- 
together. cid and its 

Alum, as commonly made, though depurated by a 
fecond cryftailization, yet is almoft always found con- . « 
taminatedby dephiogifticated vitriol; whence it grows 684 
yellow, and depofits an ochre in folution when old. Alum gene-. 
This is equally ufeful in fome arts with the pureft kind, rad>' COIifa- 
and is even fo in dyeing where dark colours are re- T.phiogiftl- 
quired ; but where the more lively colours are wanted, c-Jed vi- 
every thing vitriolic muft be avoided. This is done tnol. 
by the addition of pure clay, which precipitates the ^ ^ 
iron, and produces an alum entirely void of any no- 
xious or heterogeneous matter. Nor is this contrary by the ad- 
to the laws of chemical attraction ; for though iron is dition of 
difiolved by a folution of alum, and the earthy bafe ofPure c^Ya 

alum precipitated, and though in a folution of vitriol 
and alum the white earth falls firft on an addition of 
alkali, and then the ochre; this happens only in confe- 
quence of employing phlogifticated or metallic iron, or 
fuch as is but very little dephiogifticated ; for if the 
inflammable principle be any further diminifhed, the 
attraction is thereby fo much weakened, that the 
clay has a greater attraction for the vitriolic acid than 
the iron. The truth of this may be proved in many 
different ways. Thus, let a portion of alum be dif- 
folved in a folution of highly dephiogifticated vitriol, 
and an alkali then added, the ochre of the vitriol will 
be firft depofited, and then the clay : and provided 
there be a fufficient quantity of the latter, the iron 
will all be precipitated ; and hence we fee that an alu- 
minous folution mixed only with one of dephiogifti- 
cated vitriol may readily be freed from it. 686 

But a folution of alum containing perfeCt vi- Perfed: vi- 
triol cannot be freed from it effectually either t>y ^n

o
not 

clay or alkali; for the former effeCts no deeompo-e(j by clay” 
fition, and the latter, although if can deftroy the vi- 
triol, will undoubtedly decompofe the alum in the 
firft place. As long, therefore, as the folution is rich 
in alum, it may be employed in the common manner ; 
but when the vitriolic fait begins to predominate, it 
muft either be cryftallized in its proper form, or be 
deftroyed in fuch a manner as to produce alum, which 

%may be accompliflied in the following manner. Let How the 
the lixivium be reduced to a tenacious mafs with elay^phloglfton 
and formed into cakes, which muft be expofed in anmayl,eab* 
houfe to the open air. Thus the phlogifton, which 
is powerfully attraCIed by the dephiogifticated part of v;tri0im 
the atmofphere, by degrees feparates from the iron, 
while the clay is taken up by its fuperior attraction 
for the acid. The calcination is accelerated by fire; 
but it muft be cautioufly employed, left the acid ihould 
be expelled. 

In the alum manufactories in Sweden, a confide- Epfom faiE 
rable quantity of vitriolated magnefia, or Epfom fait, may be 
is mixed with the alum. Mr Bergman directs this toPr°duced 
be feparated by means of an uncalcined calcareous 
earth, wffiich entirely deftroys both the alum and vi-qUOr‘ 
triol; falling down to the bottom with the acid in 
form of a felenitic matter. This muft be added to the 
boiling liquor gradually, left the effervefeenee ftiould 
eaufe the mafs to fwell and run over the top of the 
veffel. A juft proportion deftroys both the alumi- 
nous and vitriolic fait, on being properly agitated and 
heated; neither is there any danger of the Epfom 
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fait being ttecompofed in this procefs, the uncalcined 
earth being unable to feparate the magnefia from the 
acid. Were this method followed in the Swedifh ma- 
nufa&ories, he is of opinion, that as much Epfom 
fait might be produced from them as would fupply the 
confumpt of that kingdom. 

With regard to the quantity of fuperfluous acid 
found in the magiftral lixivium, Mr Bergman informs 
us, that it amounted to live ounces in one kanne ; fo 
that in a fingle boiler there is nearly 2501b. But vi- 
triol, when well dephlogiilicated, retains its acid fo 
loofely that it may be eafily feparated by fire. He has 
no doubt, therefore, that if the furface of fuch a lixi- 
vium were firft increafed in order to let the phlogifton 
evaporate, the liquor might aftenvards be advanta- 
geoufly committed to diilillation for the fake of its 
acid. 

From what has been above delivered, the neceffity 
will be fufficiently apparent of not continuing the 
coCtion even with pure clay to perfect faturation of 
the liquor: and this is further confirmed by M. 
Beaume, who relates, that having boiled four ounces 
of earth of alum with two ounces of the fait, in a fuf- 
ficient quantity' of water, the acid became faturatedto 
fuch a degree with earth, that the liquor loft its alu- 
minous tafte entirely', and affumed that of hard fpring 
water. After filtration and evaporation, only a few 
micaceous cryftals, very difficult of folution, were form- 
ed by letting the liquor ftand for fume months.  
Dr Sieffert infonns us, that by boiling half an ounce 
of alum with half a drachm of flaked lime, cubical 
cryftals of alum may' be obtained. 

V. JVith Magnefia. The earthy fubftance called mag- 
nef a alba is never found by itfelf, and confequently this 
combination cannot originally take place by art. The 
vitriolic acid, however, is found combined with magne- 
fia in great plenty' in the bitter liquor which remains af- 
ter the cryftallization of common fait; from whence the 
magnelia is procured by precipitating with a fixed alkali. 
If this liquor, which, when the common fait is extrac- 
ted, appears like clean oil of vitriol, is fet by for fome 
time in a leaden veficl, a large quantity of lalt (boots, 
very much refembling Glauber’s fal mirabile. This 
fait is in many places fold inftead of the true Glauber’s 
fait ; and is preferred to it, becaufe the true fal mi- 
rabile calcines in dry air, which the fpurious kind docs 
not. If after the firft cryftallization of the bittern, 
the remainder is gently' evaporated farther, a frefh 
quantitv of Glauber’s fait will fhoot; and if the liquor 
is then haftily evaporated, a fait will ftill be eryftal- 
lized ; but inftead of large regular cryftals, it w 11 
concrete into very fmall ones, having fomething of 
the appearance of fnow when taken out of the liquid. 
Tbefe falts are efientially the fame, and are all uftd 
in medicine as purgatives. The fait fhot into fmall 
cryftals is termed Epfom fait, from its being firft pro- 
duced from the purging waters at Epfom in England. 
The bittern affording this kind of fait in fuch great 
plenty, thefe waters were foon neglefted, as they 
yielded it but very fparingly, and the quantity pre- 
pared from them was iniufficient for the demand. 
Neumann fays, that having infpiffated ico quarts of 
.Fnfom water, he fcarce obtained half an ounce of fa- 
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line matter.—According to Mr Scheele’s experiments, ^'trf lie A- 
if a folution of Epfom and common fait be mixed to- 
gelher, a double decompofition enfues, and the mix- tjong 
ture contains Glauber’s fait and a combination of mag-  y—w 
nefta with marine acid. From this lixivium the Glau- 
ber’s fait may be cryftallized in winter, but not in 
fummer; a great degree of cold being neceffary for 
this purpofe. From twelve pounds of Epfom 1 ait and 
fix of common fait, Mr Scheele obtained, in a tempera- 
ture three degrees below the freezing point, fix pounds 
of Glauber fait; but in a degree of cold confiderably 
greater, the produce was feven pounds and three 
quarters. _ _ 

VI. IVith Stiver. Oil of vitriol boiled on half its With ulver. 
weight of filver-filings, corrodes them into a faline mafs. 
This fubftance is not ufed in medicine nor in the arts. 
The only remarkable property of it is, that it has a very 
ftrong attraction for mercury ; coagulating and hard- 
ening as much quickfilver as the acid weighed at firft. 
If the hard concrete be diluted with frefh acid, it 
melts eafily in the fire, and does not part with the 
mercury in the greateft heat that glafs veffels can fu- 
ftain. The vitriolic acid, by itfelf, ftrongly retains 
mercury, but not near fo much as when combined 
with filver. 

Silver thus corroded by the vitriolic acid, or preci- 
pitated by it from the nitrous, may in great part be 
cjiffolved, by cautioufiy applying a very little water at 
a time ; and more effectually by boiling in frefh oil„of 
vitrJo1* . . . . . . . VII. IVith Copper. With this metal the vitriolic acid Copper. 
cannot be combined, unlefs in its concentrated ftate, 
and ftrongly heated. If pure oil of vitriol is boiled on 
copper filings, or fmall pieces of the metal, it diffolves 
it into a liquor of a deep blue colour, which eafily 
cryflallizes. The cryftals are of a beautiful blue co- 
lour, and are fold under the name of blue vitriol or Ro- 
man vitriol. 693 Where fulphur is found in great plenty, however, Blue vitriol, 
Roman vitriol is made by ftratifying thin plates of cop-how made, 
per with fulphur; and upon (lowly burning the fulphur, 
its acid corrodes the copper. The metal is then to be 
boiled in water, that the faline part may be diffolved. 

'The operation is to be repeated till all the copper is 
confumed; and all the faline liquors are to be evapo- 
rated together to the cryftalliziug pofnt. By this 
method, however, a great part of the acid is loft ; and 
in Britain, where the fulphur fnuft be imported, we 
fhould think the pure acid preferable for thofe who 
prepare blue vitriol. ^ 

This fait, on being expofed to the fire, firft turns phenomenal 
white, then of a yellowiih red colour. On urging it on diftilU- 
with a ftrong fire, the acid (lowly exhales, and a dark don* 
red calx of copper remains. The whole of the vi 
triolic acid cannot be expelled from copper by heat : 
as much of it ftill remains as to render a part of the 
metal foluble in water. After this foluble part has 
been extrafted, a little acid is ftill retained, amounting 
to about M of the calx. 

Vitriol of copper is employed in medicine as a cau- 
ftic, in which refpedt it is very ufeful; but when uftd 
internally, is dangerous, as indeed all the preparations 
of copper are found to be. It has, neverthelefs, ac- 
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Vitriolic cording to Neumann, been recommended in all kinds 
Arid and its 0f Intermittents, and the lepra. The fmalleit por- 

tion, he fays, occalions a ficknefs and naufeaj a fome- 
what lai'ger, reaching and violent vomitings, accom- 
panied often with corlvulfions. If the quantity taken 
lias been confiderable, and is not foon dilcharged by 
vomiting, the ftomach and inteftines are corroded, in- 
tenfe pains, inflammations, and death, fucceed. 

VIII. Wifi Iron. The vitriolic acid does not aft up- 
on this metal till confiderably diluted. Common oil of 
viti'iol requires to be mixed with ten or twelve times its 
quantity of water before it will aft bri/kly on the me- 
tal. In this ftate it effervefr.es violently with iron fi- 
lings, or fmall bits of the metal, and a great quantity 
of inflammable vapour is difcharged (fee Air). The 
liquor affumeS a fine green colour ; and by evaporation 
and flow cooling, very beautiful rhomboidal cryilals 
are formed. Thefe are named fait of feel, and are 
ufed in medicine ; but for the fait made with the pure 
acid and iron, the common copperas, made with the 
impure acid extrafted from pyrites, is commonly fub- 
ftituted. This is generally efteemed a venial fraud, 
and no doubt is fo in medicinal refpefts ; but when 
it is confidered, that, by this fubftitution, common 
copperas is impofed on the ignorant, at the price 

698 of 2 s. per pound, the affair appears in a different light. 
Precipea- Pure vitriol of iron is originally of a much more 

fromdie'011 beautiful appearance than common copperas, and re- 
vitriolic tains its colour much better ; the reafon of which 
acid. is, that the fait thus prepared has more phlogifton 

than the copperas. If either of the kinds, however, 
are expofed to the air for a fufficient length of time, 
part of the acid is diffipated, and the vitriol becomes 
yellowifh or brownifh. If the fait is now diffolved in 
water, a brown precipitate falls, which is part of the 
iron in a calcined ftate. If the liquor is feparated 
from tills precipitate by filtration, a fimilar one forms 
in a fhort time, and by long handing a confiderable 
quantity fubfides. According to' Dr Lewis, the pre- 
cipitation is greatly expedited by a boiling heat; by 
which more of the metal feparates in a few minutes 

* than by handing without heat for a twelvemonth. This 
change takes place irv no other metallic folutions. 

Ye’low for The calx of iron, precipitated by quicklime from 
houfe paint- green vitriol, appears, when dry, of a yellow colour ; 

and is recommended in the Swedilh tranfaftions, in- 
ftead of yellow ochre, as a colour for houfe-painting. 
Solutions of green vitriol are alfo recommended for 
preferving wood, particularly the wheels of carriages, 
from decay. When all the pieces are fit for being 
joined together, they are direfted to be boiled in a 
iolution of vitriol for three or four hours; and then 
kept in a warm place for feme days to dry. By this 
preparation, it is faid, wood becomes fo hard, that 
moifture cannot penetrate it ; and that iron nails are 
pot fo apt to ruft in this vitriolated wood as might be 
expefted, but laft as long as the wood itfelf. . 

IX. With Tin. This metal cannot be diffolved in the 
vitriolic acid, but in the fame manner as filver; namely, 
by boiling concentrated oil of vitriol to drynefs upon 
filings of the metal. The faline mafs may then be 

-diffolvcd in water, and the folution will cryftallize. 
The fait, however, formed by this union, is not ap- 
plied to any ufeful purpofe. A fait of tin, indeed, 
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formed by the union of vitriolic acid with this metal, Vitriolic 
lias been recommended for iome medical purpofes, and 
proceffes are given for it in the difpenfatories; but tjons 
they have never come much into pvaftice.  v i 

X. With Lead. While lead is in its metallic ffate, 
the vitriolic acid afts very little upon it, either in a di- 
luted or concentrated ftate ; but if the metal is dif- 
folved in any other acid, and oil of vitriol added, a 
precipitation immediately enfues, which is occafioned 
by the combination of vitriolic acid with the lead. 
This precipitate v,Till be more or lefs white as the 
metal is more or lefs deprived of its phlogifton by 
calcination before folution. If a little ftrong ipirit of A beautiful 
nitre is poured upon litharge, which is lead calcined to w^lte co~ 
the greateft degree poflible without vitrification, the ‘OU1, 

acid unites itfelf to the metal with confiderable ef- 
fervefcence and heat. Some water being now poured 
on, and the phial containing the mixture fhaken, a 
turbid folution of the litharge is made. If a little oil 
of vitriol is then added, it throws down a beautifully 
white precipitate ; and the acid of nitre, being left at 
liberty to aft upon the remaining part of the litharge, 
begins anew to diffolve it with effervefeence. When 
it is again faturated, more oil of vitriol is to be drop- 
ped in, and a white precipitate is again thrown down. 
If any of the litharge is ftill undiffolved, the nitrous 
acid, being fet at liberty a fecond time, attacks it as 
at firft ; and by continuing to add oil of vitriol, the 
whole of the litharge may be converted into a moil 
beautiful and durable white. Unfortunately this co- 
lour cannot be ufed in oil, though in water it feems 
fuperior to any. If the procefs is well managed, 
an ounce of fpirit of nitre may be made to convert 
feveral pounds of litharge into a white of this kind. QuickiU 

XL With Quickfdver. The difi’olution of quickfilver ver, 
in vitriolic acid cannot be performed but by a concen- 
trated oil and ftrong boiling heat. The metal is flrft 
corroded into a white calx, which may afterwards be 
eafily diffolved by an addition of frefh acid. Every 
time it is diffolved, the mercury becomes more and 
m*re fixed and more difficult to dry. If the exficca- 
tion and diffolution has been repeated feveral times, 
the matter becomes at laft fo fixed as to bear a degree 
of red heat. This combination is the bafis of a medi- 
cine formerly of feme repute, under the name of tur- 
bith mineral. The procefs for making turbith mineral 
is given by the author of the Chemical Diftionary as 
follows: 

“ Some mercury is poured into a glafs retort, and Turbith 
upon it an equal quantity of concentrated oil of vitriol, rnineral. 
or more, according to the ftrength of the acid. Thefe 
matters are to be diftilled together, in the heat of a 
fand-bath, till nothing remains in the retort but a dry 
faline mafs, which is a combination of the vitriolic acid 
and mercury'. The acid which paffes into the re- 
ceiver is very fuffocating and fulphureous; which qua- 
lities it receives from the phlogifton of the mercury. 
The white faline mafs which is left at the bottom of 
the retort is to be put into a large veffel ; and upon 
it are to be poured large quantities of hot water at 
feveral different times. This water weakens the acid, 
and takes it from the mercury ; which is then pre 
cipitated towards the bottom of the veffel, in form 
of a very fhining yellow powder. The water with 
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Vitriolic Mthich it is waihed contains the acid that was united 

the mercury, and like wife a little mercury ren- 
dered foluble by means of the very large quantity of 
acid. 

Moil chemiils have believed, that a portion of vi- 
triolic acid remains united with the turbith mineral, 
only too little to render it foluble in water. But Mr 
Beaume* having examined this matter, affirms, that 
turbith mineral contains no acid, when it has been 
fufficiently waihed ; and that, by frequently boiling 
this preparation in a large quantity of diftilled water, 
not a veilige of acid will adhere to it.” 

Dr Lewis, who is of opinion that the whole of this 
mercurial calx is foluble in a very large quantity of 
water, defires the water with which it is waihed to 
be impregnated with fome alkaline fait ; which makes 
the yield of turbith greater than when pure water is 
ufed. The author of the Chemical Dictionary alfo 
obferves, that the precipitate remains white till well 
freed from the acid; and the more perfectly it is 
waihed, the deeper yellow colour it acquires. 

XII. With Zinc. This femimetal is not acted upon 
by the vitriolic acid in its concentrated Hate; but, when 
diluted, is diffolved by it with effervefcence, and with 
the extrication of an inflammable vapour in the fame 
manner as iron. Neumann obferves, that, during the 
difiblution, a grey and blackifh fpongy matter fell to 
the bottom ; but, on Handing for fome days, was ta- 
ken up, and diffclved in the liquor, nothing being left 
but a little yellowifh duH fcarcely worth mentioning. 
Six parts of oil of vitriol, diluted with an equal quan- 
tity of water, difiblves one part of zinc. 

The product of this combination is •white •vitriol; 
which is ufed iu medicine as an ophthalmic, and in 
painting for making oil-colours dry quickly : what is 
ufed for this purpofe, however, is not made in Bri- 
tain, but comes from Germany. It is made at Goflar 
by the following procefs. An ore containing lead 
and fdver, having been previouily roaHed for the ob- 
taining of fulphur (fee Metallurgy), is lixivia- 
ted with water, and afterwards evaporated in leaden 
boilers, as for the preparation of green vitriol : but 
here a regular cryHallization is prevented ; for when 
the fait has aflnmed any kind of cryHalline form, thefe 
cry Hals are made to undergo the watery fulion in 
copper caldrons. It is then kept conflantly Hirring 
till a conliderable part of the moiHure is evaporated, 
and the matter has acquired the confillence of fine fu- 
gar. White vitriol generally contains fome ferrugi- 
nous matter, from which it may be entirely freed by 
fome frefii zinc ; for this femimetal precipitates from 
the vitriolic acid all other metallic fubHances; but not- 
withftanding this Hrorrg attraftion, the vitriolic acid is 
more eafily expelled by dill illation from white than 
green or blue vitriol. Towards the end of the di- 
-Hiilation of white vitriol, the acid arifes exceedingly 
concentrated, though fulphureous : fo that, if mixed 
with common oil of vitriol, it will heat it almoH as 
much as oil of vitriol heats water. 

XIII. With Regultis of Antimony. To combine vitriolic 
acid with regulus of antimony, the fame method muH be 
ufed, as directed for uniting it with quickfilver, for 
making turbith mineral, vi%. to employ a very con- 
centrated acid, and to dillil in clofe vdills. The fame 
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phenomena alfo occur in this cafe as in making tur- Vitriolic 
bith mineral; a very fuflbeating fulphureous acid rifes; and it* 
and, as Mr Geoffroy obferves, a true fulphtir fublimes 
into the neck of the retort; a white, faline, tumefied, r 
mafs remains in the veflel; and when the veflels are 
ualuted, a white fume iffiies, as in the fmoking fpirit 
of libavius. See Combinations of marine acid with tin. 
infra* . . 7ro 

XIV. With Regulus of Cobalt. From a combination ofReguluscf 
the vitriolic acid with cobalt, a red fait may be obtained, cobdt,, 
To procure it, one part of cobalt, reduced to a very 
fine powder, may be mixed with two or three of con- 
centrated acid, diluting the liquor after it has been 
digelled for 24 hours, and then filtering and evapora- 
ting it. 

XV. With Arferuc. Neumann relates, that powdered Arfc^’J 

white arfenic being diililled in a retort with oil of vitriol, 
a tranfparent fublimate like glafs arofe, which in a few 
days loH its tranfparency, and became opaque like the 
arlenic itfelf. The arfenic remaining in the retort 
fuHained an open fire without any fenlible alteration. 
The author of the Chemical Dictionary fays, that if a 
concentrated vitriohe acid is dillilled from arfenic, the 
acid which comes over fmells exadtly like marine acid. 
When the folution is diililled till no more acid rifes, 
the retort is then almoH red-hot, and no arfenic is fub- 
limed ; but it remains fufed at the bottom of the re- 
tort ; and, when cold, is found to be an heavy, com- 
pa£l mafs, brittle and tranfparent as cryftal-glafs. This 
kind of arfenical glafs, expofed to the air, foon lofes 
its tranfparency from the moiHure it attracts, which 
diffolves and partly deliquiates it. This deliquium is 
extremely acid.— By digeHing one part of arfenic with 
two of concentrated oil of vitriol, diluting the folution 
with water, and then filtering and evaporating, we ob- 
tain a yellowilh fait which ffioots into pyramidal, tran- 
fparent, and ffiining cryllals. None of the three lail 
mentioned combinations have been found applicable to 
any ufeful purpofe. 

XVI. With Oil. The produdl of this combination is a 
thick black fubfiance, very much refembling baliam of 
fulphur in colour and confiHence ; to which it is fome- 
times fubflituted. If this fubHance is difiilled with a 
gentle heat, great part of the acid becomes volatile, 
and evaporates in white fumes, having a pungent frnell 
refembling that of burning fulphur. This goes by the 
name of volatile or fulphureous vitriolic acid; and a fait 
was formerly prepared from it by faturation with fixed^!'d

hureOU>k 

alkali, which was thought to pofilfs great virtues. From' 
its inventor it was called the fulphureous fait of Stahl. 
The moH finglar property of this volatile acid is, 
that though the vitriolic in its fixed Hate is capable of 
expelling any other acid from its bafis, the volatile 
one is expelled by every acid, even that of vinegar.. 
It is very difficultly condenfifcle, as we have already- 
taken notice ; a.nd, when mixed with water, feems 
fcarcely at all add, but rather to have a bitteiiffi taflq. 

Several methods have been propofed for procuring 
this acid from burning fulphur, which yields it in its How pro- 
greatell degree of volatility, as well as concentration ^cured by 
but the produce is fa exceedingly fmall, that none of0r 

them are worth mentioning. Dr PrieHley has given 
very good diredions for obtaining the volatile vitriolic 
add in the form of air. His method was, to pour, on 
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vitriolic fomc oil of vitriol contained in a phial, a very imaU 
y\cid and its quantity of oil olive ; as much as ivas vufncient to co- 
Combisa- vt,r it< then applied the proper apparatus for there- 
t‘on'- ception of air in quickfilver (fee Air) ; and, holding 
*■ " a handle to the phial, the volatile vitriolic acid rufhed 

out in great quantity. Had he received this air in wa- 
ter, inftead of quickfilver, the eonfequence would have 
been, that fome part of it, at leaft, would have been 
abforbed by the water, and a fulphureous acid liquor 
produced. This feems indeed almoll the only method 
of procuring the fulphureous vitriolic acid of any to- 
lerable itreng*h ; but it is never required m the form 
of a liquor, except for experimental purpofes. I he 
only uieful property hitherto difcovered about this kind 
of acid is, that it is remarkably deftru&ive of colours 
of all kinds ; and hence the fumes of fulphur are em- 
ployed to whiten wool, Sec. . . 

XVII. With Phlogijlon of charcoal If charcoal is mix- 
ed with concentrated vitriolic acid, andthe mixtmediftil- 
led the fame kind of acid is at tirit obtained, which comes 
over when oil is ufed ; and towards the end, when the 
matter begins to grow dry, a true fulphur fubhmes. 
The bell way, however, of producing fulphur from 
the vitriolic acid is by combining it, when in a per- 
feaiy dry Hate, with the phlogifton. By this means 
fulphur may very readily be made at any time. _ i he 
procefs is generally direaed to be performed in the 
following manner. . . . , . , 

Reduce to fine powder any quantity of vitnolated 
, tartar. Mingle it carefully with a 16th part of its 

from vftrio- weight of charcoal-duff. Put the whole into a covered 
fated tartar. crucible let in a melting furnace. Give a heat iufh- 

cient to melt the fait; and when thoroughly melted, 
pour it out on a flat Hone. The variolated tartar and 
charcoal will now be converted into a fulphureous 
mafs fimilar to a combination of alkaline lalts with 
fulphur. See Alkaline Salts, below. 

XVIII. With Spirit of wine. The refult of this combi- 
nation is one of the mofl extraordinary phenomena in 
chemifiry ; being that Huid, which, for its extreme de- 
gree of volatility, was firft dillinguifhed by the name of 
dher : and now, fince a liquor of the like kind is dif- 
covered to be preparable from fpirit of wine by means 
of other acids, thisfpecies is diflmguifhed by the name 
of ‘vitriolic ether. The method of preparing this fubtle 
liquor recommended by M. Beaume, feems to be the 
beft of any hitherto difcovered. 

Mix together equal parts by weight, of highly rec- 
tified fpirit of wine and concentrated oil of vitriol or 
fomewhat more than two meafures of fpmt of wine with 
one of the acid. The mixture is to be made in a flmt 
edafs retort, the bottom and fides of which are very 
fhin, that it may not break from the heat which is 
fuddenly generated by the union of thefe two lubflan- 
ces. The fpirit of wine is firH put into the retort, 
and then the acid is poured in by anglais-funnel, fo 
that the ftream may be directed againft Lae fide of the 
glafs ; in which cafe it will not exert much of its foice 
on the fpirjt, but will lie quietly below at the bottom. 
The retort is now to-be very gently Ihaken, that the 
acid may mingle with it by little and little. WTen 
the mixture is completed, very little more heat will be 
neceffary to make the liquor boil. 

This mixture is to be drilled with as bnfk and 
quick a heat aspofiible; for which rcaion, immediately 
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after the acid and fpirit are mixed, the retort fhould Vitnohc-^ 
be put into a fand furnace heated as much as the mix- Ci)mbina_ 
ture is. The diHillation fiiould be continued only till t;ons- 
about one third of the liquor is come over; if it is 
continued farther, part of the vitriolic acid nics in a 
fulphureous Hate. In the retort a thick, black, acid 
matter remains, which is fimilar to a combination ot 
oil of vitriol with any inflammable matter, and from 
which a little fulphur may be obtained. Along with 
the fulphureous acid, a greenifli oil, called oleum vi- 
triol} dulcis, arifes, which has a fmell compounded o 
that of the ether and fulphureous acid : and Mr Beaume 
has (hown that it is compounded of thefe two ; for it 
it is reftilied with an alkali, to attradf the acid, it is 
changed into ether. If, after the diilillation of the 
ether, fome water be poured into the retort, the li- 
quor by diftillation may be brought back to the Hate 
of a pure vitriolic acid. 

As the Hearns of the ethereal liquor are exceedingly 
volatile, and at the fame time a quick fire is neceffary 
to the fuccefs of the operation, the receiver muff be 
carefully kept cool with very cold water or with 
fnow. Care mull alfo be taken to prevent any of 
the fulphureous acid Hearns from coming over ; but as 
it is impoffible to prevent this totally, the liquor re- 
quires redtification. ri his is the more neceflary, as a 
part of the fpirit of wine always rifes unchanged. 
From this acid the liquor is eaiily fet free, by adding 
a fmall quantity of alkaline fait, and re-diffilling with 
a very gentle heat ; but as fpirit of wine is likewife 
very volatile, the diHillation mull be performed in a 
very tall glafs. Dr Black recommends a matrafs, or 
bolt-head, with a tin-pipe adapted to the head, fo as 
to convey the Hearns at a right angle, to be conden- 
fed in the receiver. When this fluid is to be prepa- 
red in great quantities, the ether, by proper manage- 
ment, may be made to equal half the weight of the 
fpirit of wine employed. Mr Dollfufa has made many 
important experiments on this fubjedl ; of which the 
following is an abHiad : i. Two pounds of vitriolic 
acid were mixed with as much of fpirit of wine, and 
the mixture diftilled with a very gentle fire. The firft 
ten ounces that came over confided of a liquor Hrong- 
ly impregnated with ether, and of an agreeable odour. 
This was put by itfelf and marked A. It was follow- 
ed by a Hronger ethereal liquor, of which a fmall quan- 
tity only would mix with water. Of this there were 
12 ounces, which were alto put by themfelvts, and 
marked B. By continuing the procefs two ounces 
more were obtained, which fmelled of fulphur, and 
were marked C. The diHillation was now continued 
with a view to concentrate the vitriolic acid, when 
three drachms of a thicker kind of ether were found 
fwimming on a weak fulphureous acid.. 1 his. thick 
liquid was not in the lead volatile, and in confidence 
refembled an expreffed oik. 2. 1 wenty-four ounces 
of fpirit of wine were now added to the refiduum or. the 
former diHillation, and the procefs recommenced. The 
firft feven ounces that came over were poured to the 
dulcified fpirit marked A. Next paffed over ten oun- 
ces of a tolerably pure ether, which was mixed witli the 
contents of B ; beiides two ounces that had a fmphu- 
reous fmell, which were mixed with C. By a repeat- 
ed dephlegmation of what remained in the retort were 
obtained five ounces of a weak iulphureous acid : and 
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Acid and its rU-e-rCttlain^er a»a‘n mi*xet^ Wl t^ 20 ounces of 
Combina- Pir!^ or wine, yielded firft fix ounces of the liquor 
tions. marked A ; then four ounces of pure ether put into 
1.... y ,   tfjat marked B ; and after that another ounce marked 

G. By continuing the diftillation four ounces of weak 
fulphureous acid were obtained, on which floated a 
little oil of wine. 3. The remainder, which was very 
thick, and covered with a flight pellicle, was mixed 
with 20 ounces of fpirit of wine, and yielded five oun- 
ces of dulcified fpirit marked A ; eight ounces of pure 
ether marked B ; and at lafl one ounce of the fame, 
which had rather a fulphureous fmell. This was fol- 
lowed by a fewr drops of acid ; but the remainder fro- 
thed up with fuch violence, that an end was put to the 
operation, in order to prevent its paffing over into the 
receiver. 

By thefe four diftillations there were obtained from 
fix pounds of fpirit of wine and two of oil of vitriol, 
2S ounces of dulcified fpirit of vitriol and 38 of ether; 
which laft, when rectified by diflillation over manganefe, 
yielded 28 ounces of the heft ether: At the \>nd of 
this diftillation were produced 1 3 ounces of weak ace- 
tous acid ; and the liquor of the laft running marked 
C, afforded, by reclificatior*5,. four ounces of good 
ether. The fulphureous acid liquor yielded four oun- 
ces of weak acetous acid, and three drachms of naphtha 
refembling a diftilled oil in confiftence. 

By thefe proceffes the vitriolic acid was rendered 
quite thick arid black ; its weight being reduced to 24 
ounces. The blacknefs was found to be owing to a 
powder which floated in the liquid, and could neither 
be feparated by fubfiding to the bottom nor riling to 
the top. The liquor was therefore diluted with eight 
ounces of water,, and filtered through powdered glafs ; 
by which means the black fubftance was colledled, 
partly in powder, and partly in grains of different 
fizes. It felt very foft between the fingers, and left a 
ftain upon paper like Indian ink; but though walked 
with 24 ounces of water, ftill tailed acid. Half an 
ounce of it diftilled in a retort yielded a drachm and 
an half of weak acetous mixed with a little fulphureous 
acid ; the refiduum was a black coal, which by calci- 
nation in an open fire for a quarter of an hour, yielded 
25 grains of white allies, conftfting of felenite, calcare- 
ous earth, and magnefia. A drachm of it digefted 
with nitrous acid, which was afterwards diftilled from 
it, and then diluted with diftilled water and filtered, 
yielded a few cryftals, which appeared to be genuine 
fait of tartar, an infoluble felenite being left behind. 
On reftifying the vitriolic acid freed from the black 
matter and diluted with eight ounces of water, nine 
ounces of fulphureous acid were firil obtained, after 
which followed an ounce of acid rather high-coloured, 
and then the vitiiolic acid quite colon tie is. It now 
weighed only 1^- ounces, and its fpecific gravity was 
but 1.723, while that of the acid originally employed 
had been 1.989. 

On repeating the- procefs with fix pounds of fpirit 
of wine to two of oil of vitriol, the firft 12 ounces 
that came over were fpirit of wine almoft totally un- 
changed ; then two ounces fmelling a little of ether ; 
and afterwards two pounds, of which about one third 
were ether. When about five pounds had been drawn 
off, the diftilling liquor began to fmell fulphureous ; 
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frothing up of the matter in the retort obliged him to Vitriolic 
put an end to the operation. The acid was then anti kj 
filtered through pounded glafs as before, and after- ^orn*’lua' 
wards committed to diftillation. The three firft tl",!‘s‘ ^ 
ounces were a weak fulphureous acid ; then followed 
an ounce more concentrated, and of a red colour ; 
then another of a yellowifh call; after which the reft 
of the acid came over quite colourlefs. The whole 
weighed 2 7 ounces, and the fpecifio gravity of it com- 
pared with dillilled water was as 1.667 1:0 l-O0O. 

. Ether is the lignteft of ad known fluids, except Propeniee- 
air; and is lo volatile, that in vacuo its boiling point is 'I ether. 
200 below o° of Fahrenheit’s, thermometer, if a fmall 
quantity is poured out on the ground, it inftantly eva- 
porates, diffufing its fragrance all through the room, 
and fcarce perceptibly moiftening the place on which 
it fell. It difficultly mixes with water, as beino- *of 
an oily nature : ten parts of water, however, will take 
up one part of ether. Its great volatility renders it 
ferviceable in nervous difeafes, and removing pains, 
when rubbed on with the hand, and kept from evapo- 
rating immediately’. By ipontaneous evaporation, it 
produces a great degree of cold. (See Evaporation 
and Congelation). The moft extraordinary pro- 
perty, however, is, that if gold is diffelved in aqua- 
regia (fee Metallic Subjiances, below), and ether add- 
ed to the folution, the gold will leave the acid and 
permanently unite with the ether. The exceeding 
great volatility of ether renders it very eafily inftam- 
mable even on the approach of flame ; and therefore 
it ought never to be diftilled, or even poured from 
one veffel to another, by candle-light. If a lefs quan- 
tity of the vitriolic acid is added to the fpirit of wine 
than what is fufficient to pioduce ether, the product 
is called vitrloli dulcis. The following'experi- 
ment made by Y» allerius, induced him and others to 
think, that the vitriolic acid was convertible into the 
nitrous. 

“ &lt of tartar (%8 he) being mixed withE„/r“ent, e dulciiied Ipint of vitriol, or perhaps with the in favour of : 
ether ( for the author expreffes himfelf a little ambi-^ trauf- 
guoufly), the full battle ftopt with a cork, tied over :'.'utat!on of 

wan bladder, and laid on its fide ; on handing for four to nkrouj1’ 
months, the greateft part of the fpirit was found to acidl 
have efcaped, and the fait was fhot into hexangular 
pnimatic cryftals refembling nitre. It tafted ftrongly 
oi the fpirit, but had no other particular tafte. Laid 
on a.burning coal, it crackled, exploded with, a bright 
jh> and flew into the air. He afterwards found, 

that by adding to the fpirit a drop or two of any acid, 
the fait cryftallizes the fooner ; that in this cafe it has 

aioimfh ta^e» but in other refpedls is the fame with that made without acid. This falt-petre (fays the au- 
thor) promiles, from the violence of its explofion, to 
make the ftrongeft gun-powder in the-world, but a 
very dear^ one.. Though the experiment fhould not 
De applicable to any ufe in this way, it will probably 
contribute to illuftrate the generation of nitre : as it 
palpably ffiows nitre, that is, the acid or chara&eriftic 
part of nitre, produced from the vitriolic, acid and 
phlogilton.” 

f)\e c.annot here help again regretting that cliemifts XT 
721 , of iupenor abilities fhould fometimes leave very import- NotconC^u* 

the 
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Vitriolic Wallerius, who feems more than once to have beea in 

of this fait, only poured on it a few drops of 
iol, the peculiar colour and fmell of the fumes 

^   mutt have been a much more convincing proof of the 
reality of the tranfmutation than that of mere defla- 
gration ; becaufe the latter can be otherwife accounted 

721 for. 
Violent ex- js certain, that many fuftances, water itfelf not 

ft-omThe excepted, will explode with great violence if fuddenly 
application heated beyond what they are able to bear. If fpirit 
atheat. of wine is confined in a clofe vefiel, it will alfo by 

means of heat burft ic as effectually as water ; and as 
the vapours of this fubffance are inflammable, the ex- 
plofion will be attended with a flafh if any flame is 
near. In like manner ether, on the approach of a 
candle, takes fire, and goes off in a flaih like lightning; 
but this happens, not from any thing nitrous, but from 
its great volatility and inflammability. If therefore the 
vapours of the ethereal liquor are confined, and heat 
is applied fuddenly to the containing veffel, their great 
volatility will caufe them make an inftantaneous effort 
againff the fides of it, which increafing with a fwift- 
nefs far beyond that of aqueous or fpirituous vapours, 
w ill make a much quicker as well as a much ftronger 
explofion than either of them ; and if a flaming fub- 
ftance is near, the explofion will be attended with a 
bright flafh like that of the ether itfelf. 

In the experiment now before us, the fait tailed 
ilrongly of the fpirit, or ether, from which it wus 
made. The fpirit was therefore confined in the cry- 
ilals of fait; and his volatile liquor, which, even under 
the preffure of the atmofphere, boils with the heat of 
loo° of Fahrenheit, was, in a confined ftate, fubjefted 
to the heat of a burning coal; that is, to more than 
ten times the degree of heat neceffary to convert it 
into vapour. The confequence of this could be no 
other, than that the particles of fait, or perhaps the 
air itfelf, not being capable of giving' wray foon enough 
to the forcible expaniion of the ether, a violent ex- 
plofion would happen, and the fait be throwm about; 
which accordingly came to pafs, and might very reafoo* 
ably be expedled,.without any thing nitrous contained 

2^7** in the fait.- 
Ca'.allo s Mr Cavallo deferibes art eafy and expeditious method 

purifying ^ purifying ether, though a very expenlive one ; as 
ether. out of a pound of the common kind fcarce three or 

four ounces will remain of that which is purified. The 
method of purifying it, he fays, was communicated 
to him by Mr Winch chemill in London, and is to be 
performed in the following manner. “ Fill about a 
quarter of a ftreng bottle with common ether, and 
pour upon it twice as‘much water; then flop the 
bottle and give it a {hake, fo as to mix the ether for 
feme time with the water. This done, keep the 
bottle for fome time without motion, and the mouth 
of it downwards, till the ether be feparated from the 
water, and fwims above it; wLich it will do in three 
or four minutes.- Then opening the bottle with'the 
mouth itill inverted, let the greateil part of the water 
run out very gently ; after this, turn the bottle wfith 
the mouth- upwards ; pour more w’ater upon the ether, 
{baking and feparating the water as before. Repeat 
this operation three or four times ; after wLich the 
ether will be exceedingly pure, and capable of difibl- 
ving elaftic gum, though it could not do fa before.’'5 

Acid and it> poffeffion 
Comlina- oiI of vitr 
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As great part of the ether undoubtedly remains Nitrous 

mixed with the wrater after this procefs, our author 
remarks, that it might be worth while to put the w^a- tionSi 
ter into a retort and diftil the ether from it, which — 1 
will come fuiffciently pure for common ufe. Fie ob- 
ferves alio, that “ it is commonly believed that water 
combines with the pureft part of the ether when the 
two fluids are kept together ; though the contrary / 
feerns to be eftablilhed by this procefs. According 
to Mr Waftrumb, we may obtain from the refiduum 
of vitriolic ether a refin containing vitriolic acid, vine- 
gar, Glauber’s fait,, felenite, calcareous earth, filex, 
iron, and phofphoric acid. 

§ 2. Of the Nitrous Add and its Combinations. 

This acid is far from being fo plentiful as the vitriolic. 
It has been thought to exift in the air ; and the expe- 
riments of Mr Cavendilh have fiiown, that it may be 
artificially compofed, by taking the eleclric fpark in 
a mixture of dephlogifticated and phlogifticated air. 
See Aerology, n° 77. 

With regard to the preparation of nitre, Dr Blackob- Of the pre- 
ferves, that it is made in great plenty in the more fouth- pa-ration of 
ern parts of Europe ; likewife in the fouthern parts ofnltre, 

Perlia, in China, the Eaft Indies, and in North Ame- 
rica. We have had no accounts of the manner in 
which it is prepared in the Eaft Indies, no perfon on the 
fpot having taken particular notice of the manufaefture. 
The general account is, that it is obtained from the 
foil of certain diftrifts which are cA&eNfaltpetre grounds; 
where the foil is very cold, barren, and 'unhealthy. 
The fait is there ready formed by nature. It is 
only neceffary to gather large quantities of the earth, 
and to put it into a cavity through which a great 
quantity of water is poured, vEich diffolves the nitre; 
and the lixivium runs into an adjacent pit, out of 
which it is lifted in order to be evaporated and obtain- 
ed m the form of cryftals. This account, however, 
has been thought unfatisfaftory; becaufe there is hard- 
ly any pait of Europe in which it is found in this ^ 
manner. It is difeovered indeed in fome very large Difcovere4 
diftricls in Poland, particularly in Podolia, where the in fome 
country is flat and fertile, and had been once very po- P^cesanPo** 
pulous, but is nowr in a great meafure deferted. It is pojan(j. 
there obtained from tumuli or hillocks, which are the 
remains of former habitations ; but thefe are the only 
places in which it is found in any confiderable quan- - . 
tity. In Spain, it is laid that the inhabitants ex- fn Spa;n 
traeft it from the foil after a crop of corn. It has been and - 
found in America in lime-ftone gi'ounds, in the floors oca. 
of pigeon-houfes, tobacco-houfes, or the ruins of old 
ftables, where a number of putrefying vegetables were 
once collefled. In general, however, it is extrafted 
from artificial compounds or accidental mixtures, w here 
animal and vegetable fubitances have been fully putre- 
fied by being expofed to the air with any fpongy or 
loofe earth, efpecially of the calcareous kind, and open 
to the north or north-eaft wind,, and more or le£s co- peq^,^M . 
vered from the heat or rains. This laft particular isfor its fur-- 
abfolutely neceffary to its formation in any quantity ;mation. 
for the heat, by evaporating the moifture too much, ^ arj?Z^; 
prevents it from being produced, and the rains wafh ita.(jgtjajS 

away after it is already made. Cramer, an author of compoft 
the greateft: credit, informs us in his Docimattics, that fm making, 
ht made a liule hut expofed to the frelh air of tben;tre* 

country, 
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Country, with windows to admit the windi. In this 
he put a mixture of garden mold, the rubhilh of lime, 
and putrid animal and vegetable fubftances. This he 
frequently moiftened with urine ; and in a month or 
two found his compofition very rich in nitre, yielding 
at lealt one-eighth part of its weight. 

It is manufactured in Europe by making artificial 
compounds with lefs trouble. In Hanover it is got 
by collecting the rakings of the ftreets; which are built 
up into mud-walls that are allowed to remain a certain 
time, when the furface is found covered with a wh'te 
faline efflorefceuce. A perfon is employed to ferape 
this off; and putting it into a veflel, it is waihed with 
water to difiblve the nitre, and the remaining earthy 
matter is again plaftered on the mud-walls, and frefh 
matter brought from tire itreets to renew them occa- 
fionally : and by this fimple method a confiderable 
quantity is obtained. In Germany the peafants are 
directed by law to build mud-walls of this kind with 
the dung and urine of animals, and fome llraw. After 
they have flood for fome time, and the vegetable and 
animal fubftances are rotten, they afford a confiderable 
quantity of nitre. In France it is obtained from ac- 
cidental collections of this kind ; as where loofe earth 
has been long expofed to the contaCt of animal fub- 
ftances, as the ruins of old ftables, pigeon-houfes, &c. 
Sometimes from the mould upon the ground where 
dunghills have been lying. A particular let of people 
go about in fearch of thefe materials ; and when, by 
making a fmall effay, they find that they will turn to 
account, they put the materials into a large tub with 
a perforated bottom, and another which is wrater-proof 
put below it. Some ft raw is interpofed betwixt the 
two ; and on pouring water upon the materials, it 
foaks through them, undergoes a kind of filtration in 
pafii ng through the ftraw, and is then drawn off by a 
cock placed in the under-tub, and boiled to a proper 
confiftence for cryftallization. The cryltals are at firil 
brown and very impure, but by repeated diffolution 
and cryftallization become pure and white. 

From thefe particulars relating to the hiftory of falt- 
petre, Dr Black concludes, that it is not properly a 

the^natunf being produced at the furface of the ground, 
of fait- Mm graaf difeovered a fmall quantity of it in the ana- 
pet:e. lyfis of fome of the waters about Berlin, and others have 

found it in the wells about fome great cities : but no 
true nitre has ever been found in fprings ; fo that this 
nitrous fait may be fuppofed to have derived its origin 
from the quantity of putrid matters with which all 
cities abound. All rich and fertile foils are found to 
contain it ; and in the hot countries, where the pro- 
ducts of nature are numerous, and putrefaction carried 
on very fall, they are often very rich in nitre. This 
may happen in fome places from the conflux of wa- 
ters ; which remaining for fome time on the furface, 
and afterwards exhaling, left the faline particles be- 

733 hind. 
Supposed to On the whole, Dr Black concludes, that neither 

m n*tre nor *ts ac'd ^oes exih in the air, becaufe it 
trefadpin' m‘ght eafily be detected there ; though many have 

embraced this opinion from its being ufually found at 
the furface of the ground. He is of opinion, that it 
is the effeCt of the laft ftage of putrefaCtion of animal 
and vegetable, fubftances ; and it ism ever to be found 
except where thefe or their effluvia . are prefer.:, and 
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never till tire putrefaction is complete. It has been a Nurom 
matter of difpute, whether it exifted in thofe matters 
before the procefs of putrefaction, or was produced by 1 ai 
it. But it is pretty certain, fays the DoCtor, that —y-— 
it originated in them; for the fun-flower, tobacco, and 
ether plants, are found to contain it before putrefac- 
tion : and fome have even afferted, that plants placed 
in the earth, deprived of all its faline fubftances, will 
yield it. The compolitions recommended by Cramer 
are the fitteft for producing a complete degree of pu- 
trefaction, provided they contain a moderate degree 
of humidity, and that the quantity expofed to the air 
be defended from too great a heat by the fun, which 
would dry up its moifture; and likewife from too great 
a degree of cold, which likewife checks fermentation. 
The importance of the calcareous earthpn fuch a com- 
pofition would likewife favour the conclufions juft now 
drawn ; for the moil remarkable effect of this earth is 
to promote and perfect die putrefaCtion of thefe fub- 
ftances. It would feem, therefore, that the true fe- 
cret of the production of nitre is to mix properly to- 
gether animal and vegetable fubftances with earth, 
particularly of the calcareous kind ; expoling them to 
the air with a moderate degree of humidity, fuificient 
to promote their putrefaction in the moll effectual 
manner ; and when the putrefaCtion is carried to the 
tftmoft height, we may then expeCt that nitre will be 
produced. ! 

The diftinguifning charaCteriftic of the nitrous acid Diftln- 
is its great difpofit’.on to unite with the phlogifton:; 
and, when fo united, firft to become exceedingly vo- 
latile, and at laft to be difiipated in a very white bright nitrousac. 
flame : this is called its detonation or dejiagration. In 
the ftru- gtft ftate in ...ch th.u ae.v. is p*ocurabie m a 
liquid form, it is of a reddifti yellow colour, and con- 
tinually exhales in denfe, red, and very noxious fumes ; 
and in this ftate is called /making, or, from its inventor, 
Glauber’s, fpirit of nitre. 

I. To extract the Nitrous Acid by means of the 
Vitriolic. 

Into a glafs retort put two pounds of good fait- Spirft of 
petre, and pour upon it 1 8 ounces of concentrated oil mtre. 
of vitriol; let the retort in a land heat, and lute on 
a large receiver with the compofition already recom- 
mended, for refilling acid fumes; the mixture will grow 
Yen'- warm, and the retort and receiver will be filled 
with red vapours. • A fmall fire is then to be kindled, 
and c utiouily raifed till no more drops will fall from 
the nofe of the retort. What comes over will be a 
very ftrong and fmoking fpirit of nitre. , . 

In this proceii, tne nitrous acid is generally mixed Re^itica* 
with part of the vitriolic which comes over along with tioa. 
it, and from which it mull be freed if defigned for 
nice purpoles. This is mold effe&ually done by dif- 
dolving in it a fmall quantity of nitre, and rediftilling 
the mixture. The vitriolic acid which came over in 
the firil diltillation is kept back by the nitre in the fe- 
cund, combining with its alkaline bafis, and expelling 
a proportionable quantity of the nitrous acid. 7 j 

We have here directed the pure vitriolic acid to be Diff/rent 
uled, in order to expel the nitrous one ; but for this methods <! 
purpofe any combination of the vitriolic acid with a ‘hailUcg. 
metallic or earthy bafis may be ufed, though not with 
equal advantage. If calcined vitriol is made uie of, 
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^;t-ous as much phloglfton is communicated by the calx of 
Acid and its ;ron coaitained in that fait as makes the nitrous acid 
Combina- exceedingly volatile, fo that great part of it is lofl. 

If calcined alum, or felenite, is made ufe of, the vitrio- 
lic acid in thefe fubftances immediately leaves the 
earth with which it was combined, in order to unite 
with the alkaline bails of the nitre, and expels its 
acid : but the moment the nitrous acid is expelled from 
the alkali, it combines with the earth which the vitrio- 
lic acid had left ; from which it cannot be driven 
without a violent fire ; and part of it remains obfti- 
nately fixed, fo as not to be expelled by any degree 
of heat. Hence the produce of fpirit, when nitre is 
diftilled with fuch fubftances, always turns out confi- 
derably lefs than when the pure vitriolic acid is ufed. 
Alum is preferable to felenite, for the purpofes of 
diftilling fpirit of nitre ; becaufe the acid does not ad- 
here fo ftrongly to argillaceous as to calcareous earth. 

According to Weigleb, the nitrous acid may be ex- 
pelled not only by clay, gypfum, and other fubftances 
containing the vitriolic acid, but even by various kinds 
of vitrifiable earth. Clean pebbles, quartz in the form of 
fand pieces of broken china and ftone ware, powdered 
gtafs, is’e. mixed with nitre in the propoition of fix to 
one, always expel the acid, though imperfeAly. In 
France the acid is always extra&ed by means of clay. 

The reafon of thefe decompofitions is, that the al- 
kaline balis of the nitre attra&s the fiiiceous earth, 
whofe fixednefs in a vehement fire gives it an advan- 
tage over the volatile nitrous acid, in the fame manner 
that the weak acid of phofphorus or arfenic will alfo 
expel it by reafon of their fixednefs in the fire. 

Even fpirit of fait, according to Margraaff’s experi- 
ments, may be ufed for diBilling the fpirit of nitre. 
That celebrated chemift informs us, that on diftilling 
nitre with eight or nine times its Quantity of ftrong 
marine acid, a fpirit comes over which confifts chiefly 
of the nitrous acid, but has alfo fome portion of that 
of fea-falt. The reafon of this is fhown in Mr Kir- 
wan’s experiments on chemical attractions*. In the 
piefent cafe, however, the decompofition may be faci- 
litated by the ftrong attraction of the nitrous acid for 
phlogifton ; for it is well known, that on mixing the 
nitrous and marine acids together, the latter is always 
dephlogifticated. It teems therefore that in this cafe 
a double decompofition takes place, the nitrous acid 
uniting itfelf to the phlogifton of the marine, and the 
latter attaching itfelf to the alkali of the nitre.. 

Spirit of nitre is very ufeful in the arts of dyeing and 
refining, where it is known by the name of aqua fer- 
tis ; ami therefore an eafy and cheap method of pro- 
curing it is a valuable piece of knowledge. Many 
difficulties, however, occur in this procefs, as well as 
that for the vitriolie acid. Oil of vitriol, indeed, al- 
ways expels the nitrous acid with certainty ; and on 
diftilling the mixture, a fpirit of nitre arifes : but if a 
glafs retort is ufed for the purpofc of diftilling this a- 
cid, the quantity of refiduum left in diftillation is lb 
great, and fo infoluble in water, being no other than 
vitriolated tartar, that the retort muft always be broken 
in order to get it out ; and the produce of fpirit will 
fcarce afford the breaking a retort. If earthen re- 
torts are made ufe of. they mail certainly be of that 
kind called itone-ware, and the price of them wdl be 

►See 
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very little if at all inferior to that of glafs. Iron pots Nhmus 
ar^ (aid to be made ufe of in the diilillation of common 
aquafortis in large quantities ; but they have the great tions> ‘ 
inconvenience of making a quantity of the acid fo vo-   
latile, that it not only will not condenfe, but fpreads its 
fuffocating vapours all around in fuch a manner as to 
prove very dangerous to thofe who are near it. If an 
iron veffel, therefore, is thought of for the purpofe of 
diftilling aquafortis, it will be proper at leaft to at- 
tempt luting over the infide with a mixture of gyp- 
feous earth and fand, to pi event as much as pofiible 
the acid from attacking the metal. 

Dephlogifticated fpirit of nitre is obtained by dtftil. 
ling the fmoking kind with a gentle heat, until what 
remains is as colourlefs as water. It is diftinguilhed 
by emitting white and not red fumes like the other 
kind, when fet in a warm place. It muft be kept, 
conftantly in the dark, otherwife it will again beconvj 
phlogifticated, and emit red vapours by the action of 
the lit^ht; the fame thing will alfo take place if it be 
heated with too violent a fire. 

II. To procure the Nitrous Acid by means of Arfenic. 
73? Pulverife equal quantities of dried nitre and white Blue aqua?- 

cryttalline arSenic ; mix them well together, and diftilfortis. 
in a glafs-retort with a fire very cautioufly applied ; 
for the arfenic acts on the nitre with fuch a violence, 
and the fumes are here fo volatile, that unlcfs great 
care is taken, a moft dangerous explofion will almoft 
certainly happen. As, in this cafe, the nitrous fumes 
anfe in a perfectly dry ftate, fome water muft be put 
into the receiver, with which they may unite and con- 
denle. The aquafortis fo produced will have a blue 
colou-, owing to the inflammable principle feparated 
from the arfenic, by which its extreme volatility is 
likewife occaficned. If this blue aquafortis is expo- 
fed to the air, its colour foon flies off. If inftead of 
the white arfenic we employ the pure arfeaic acid, the 
diftillcd liquor will have no blue colour. 

Nitrous Acid COMBINED,, 

I. IV'iih Vegetable fixed Alkali. This fait, combined , 
with the nitrous acia to the point or iaturation, regene- 
rates nitre. It is obfervable, however, according to 
Neumann, that there is always fome diflknilarity be- 
tween the original and regenerated nitre, unlcis quick- 
lime is added. The regenerated fait, he lays, always 
corrodes tin, which the original nitre does not; owing 
probably to a quantity of phlogifticated acid remaining 
in it. Boiling with quicklime deprives it ot tins quality, 
and makes it exabUy the fame with original nitre. 

If. With Fo fie alkali. The neutral fait arifing trem Cubu^nitreo 
a combination of the nitrous acid and foffile alkali is 
iomewhat different from common nitre; being moie 
difficult to cryflaHize, inclining to deliquate in the air, 
and fnooting into cryflals of a cubical form, whence 
it gets the name of lulic nitre. Its qualities are found 
fomewhat inferior to the common nitre ; and therefore 
it is never made, unlefs by accident, or for experi- 
ments. . _ 74t 

Nitre is one of the moft fufible falls. It is liquefied Fufibility. 
in a heat much lefs than what is neceftary to make it 
red ; and thus remain in tranquil fufion, without fwel- 
liiig. If nitre thus melted be left to cool and fix,. 

whe- 
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whether it has been made red hot or not in the fufion, 
it coagulates into a white, femi-tranfparent, folid mafs, 
called mineral cryflal, having all the properties of nitre 
itfelf. By this fufion, Mr Beaume obfrrves that nitre 
lofes very little, if any, of the water contained in its 
cryftals, fince the weight of mineral cryflal is nearly 
the fame with that of the nitie employed. 

When nitre is kept in fufion with a moderate heat, 
and at the fame time does not touch any inflammable mat- 
ter, nor even flame, it remains in that (late without 
{tigering any very fenfible alteration ; but if it is long 
kept in fufion with a ftrong pre, part of the acid is de- 
ftroyed by the phlogifton which penetrates the crucible; 
and hence the nitre becomes more and more alka- 
line. 

Nitre is of very extenfive ufe in different arts ; be- 
ing the principal ingredient in gun powder ; and fer- 
ving as an excellent flux to ether matters ; whence its 
ufe in glafs making. (See Glass.) It is alfo poffef- 
fed of a confiderable antifeptic power ; whence its ufe 
in preferving meat, to which it communicates a red 
colour. In medicine, nitre is ufed as a diuretic, feda- 
tive, and cooler ; but very often fits ur.eafy on the fto- 
mach. The refemblance of the cryftals of nitre to 
thofe of Glauber’s fait has fometimes been the occa- 
flon of dangerous miftakes. Dr Alexander mentions 
a fwelling over the whole body of a woman, occafioned 
by her taking a folution of nitre inftead of Glauber’s 
fait. Two miftakes of the fame kind we have alfo 
known. In one an ounce, and in the other upwards 
of two ounces, of nitre were fwailowed. The fymp- 
toms occafioned were univerfal coldnefs and fhivering, 
extreme debility and ficknefs at ftomach, cold fweats, 
and faintings. Neither of the cafes proved mortal. 
The cure was effected by cordials and corroborants^ 

A procefs has obtained a place in the difpenfatories 
for a fuppofed purification of nitre by means of flower 
of brimftone. A pound of falt-petre is to be melted 
in a crucible, or fmall iron veffel ; and an ounce of 
flowers of fulphur thrown upon it, by'fmall quantities 
at a time : a violent deflagration enfues on each addi- 
tion ; and after the whole is put in, the fait is poured 
out in moulds, and then called y<i/ prunella. It has 
been difputed whether the nitre was at all depurated 
by this procefs ; Dr Lewis thinks it is not. From 
our own experience, however, we can affirm, that by 
this means a fediment falls to the bottom, which car- 
ries with it any impurities that may have been in the 
nitre, and leaves the fluid fait clear and tranfparent as 
water. This precipitate is probably no other than a 
vitriolatcd tartar formed by the union of the fulphu* 
reous acid and alkali of the nitre, which being lefs fu- 
fible than the nitre, fubildes iu a folid form and clari- 
fies it. 

III. With VolatileAlkali. Thenitrous acidfeems pecu- 
liarly adapted to an union with volatile alkali ; fatura- 
ting as much, or rather more of it than the ftrongeft vi- 
triolic acid is capable of doing. The product is a very 
beautitul fait, called volatile nitre, or rxirons fal ammo- 
niac. It very readily dilfolves, not only in Water, but 
in fpirit of wine, which diftinguifhes it from the vitrio- 
lic and common kind of fal ammoniac. It alfo requires 
Jefs heat for its fublimation: indeed care muft be ta- 
ken not to apply too great a heat for this purpofe, as 
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the nitrous fal ammonia'; has the property of defla- Nitrous 
grating by itfelf without any addition of inflammable 
matter; and this it does more or lefs readily, as the ii’,'. ID1* 
volatile alkali with which it was made was more or i . j 
lefs impure and oily. , * 

The medical virtues of this kind of nitre have not D" Wa d's 
been inquired into. It feetna to have made the prin- w^tc 

cipal ingredient in the famous Dr Ward’s white drop, 
which was celebrated as an antifcorbutic ; with what 
juftice, thofe who have tried it muft determine. ,4- 

IV. With Calcareous Earths. Thefe the nitrous acid Cakateo-n 
diflblves into a tranfparent colourlefs liquor; but for this nitrc* 
purpofe it muft be very much diluted, or the fclution will 
have a gelatinous confiftence. This compound is not ap- 
plicable to any ufeful purpofe. It has a very acrid 
tafte; and, if infpiftated, attra&s moifture from the air. 
If it is totally dried, it then refembles an earthy mat- 
ter, which deflagrates very weakly. By diftillation 
in a retort, almoll all the acid may be expelled, and 
what little remains flies off in an open fire/ 

^•Ir Pott, who has particularly examined the com- Nitrousaci; 
bination ol nitrous acid with quicklime, fays that the^tC0mPo* 
acid fuffered remarkable alterations by diftillation from fcd' 
quicklime, and repeated Cohobations upon it. Bv 
thefe experiments he obtained a fait more fenfibly 
fufceptible of cryftallization and detonation, than what 
can be obtained by a fingle combination. From his 
experiments it would feem, that nitrous acid, by this 
treatment with quicklime, was capable of being en- 
tirely decompofed. 

If a folution of chalk in the nitrous acid be evapo- 
rated to drynefs, and then gently calcined, it acquires 
the property of finning in the dark, after having "been 
expofed to the fun’s rays, or even to the light of a 
candle. This fubftance, from its inventor, is called p. 0 Ij? 
Bald-win s ph ofph or us ; or, from its being neceffary to rui. ^ ** 
keep it in a glafs hermetically fealed, pkofphorus 'her- 
meticus. (See Earths). 

V. With Argillaceous Earths and Magnefia. All that is 
known concerning the combinations of nitrous acid 
with thefe earths is, that the firft produce aftringent, 
and the fecond purgative, compounds, fimilar to alum 
and Epfom fait, and which are not lufceptible of cry- 
flaliization. ; 

. ^ l^J Gold*—Till Very' lately, it has been the opi- 
nion of chemifts, that the nitrous acid ky itfeif was inca- 
pable of a&ing upon this metal.-Dr Brandt, how- 
e\er, produced before the Swedifh academy of feien- 
cea, a lolution of gold in the nitrous acid, obtained 
in parting, by that acid, a mixture of gold and filver. 
— I he mixed metal was boiled with aquafortis in a 
g.afs body fitted with a head and receiver, the liquor 
poured oft, and the codlion repeated with freih parcels 
oi stronger and ftrtmger nitrous fpirits, till all the fil- 
ver was judged to be extruded. The laid parcel was 
boned down till the matter at the bottom looked like 
a dry lalt ; on boiling this in frefti aquafortis in dole 
vefiels, as before, a part of the gold was diffolved, 
and the liquor tinged yellow. But though gold is br 
t us means truly foluble in the nitrous acid, the union 
xs extremely flight; the gold being not only precipi- 
tarto. on t .v. addition of iilver, but likewife fpontane- 
oufly on expofure to the air.—Dr Lewis very juftly 
obierves, that this folution may have been often ’made 
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unknown to tke chemifts who did fo ; and probably 
occafiioned the miftakes which fome have fallen into, 
who thought that they were in poflefiion of aquafor- 
tis capable of tranfinuting filver into gold. Notwith- 
ftanding thefe aut'norities, Mr Kirwan is of opinion 
that the nitrous acid is in no cafe able to difiblve 
gold ; the metal being only intimately mixed or dif- 
fufed through it. 

II. With Silver.— Pure fpirit of nitre will difiblve its 
own weight of filver ; and fhoots with it into fine white 
cryftals of a triangular form, confiding of very' thin 
plates joined clofely one upon another. Thefe cryftals 
are fomewhat del quefcent ; of an extremely bitter, 
pungent, and naufeous tafte; and, if taken internally, 
are highly corrofive and poifonous. They melt in a 
fmall heat, and form, on cooling, a dark-coloured mafs 

Lunar^cau- Hill more corrofive, called lunar cauflk or lapis infer- 
flic. nalis. They readily diffoke in water; and, by the 

affiftance of warmth, in fpirit of wine. In the 
Nature Curioforvm, tom. vi. there is a remarkable hi- 
lt ory of filver being volatilized by its combination with 
the nitrous acid. Four ounces of filver being dif- 
folved in aquafortis, and the folution fet to diftil in 
an earthen retort, a white tranfparent butter arofe in- 
to the neck, and nothing remaining behind ; by de- 
grees the butter liquefied, and paffed down into the 
phlegm in the receiver. The whole being now pour- 
ed back into the retort, the filver arofe again along 
with the acid. The volatilization being attributed to 
the liquor having flood in a laboratory where charcoal 
was bringing in, the experiment was repeated with a 
frefh folution of filver, and a little powdered charcoal, 
with the fame event. 

Solution of filver in the nitrous acid flains hair, 
r*   bones, and other folid parts of animals, and different 
af filver °n kinds of wood, of all the intermediate fhades from a 

light brown to a deep and lafling black. The liquors 
commonly fold for flaining hair brown or black, are 
no other than folutions of filver in aquafortis, fo far 
diluted in water as not fenfibly to corrode the hair. 

It gives a permanent ftain likewife to fundry ftones; 
not only to thofe of the fofter kind, as marble, but to 
fome of confiderable hardnefs, as agates and jafpers. 
The folution for this purpofe fhould be fully fat mated 
with the metal; and the ftone, after the liquor has 
been applied, expofed for fome time to the fun. M. 
du Fay obferves (in a paper on this fubject in the 
French memoirs for 1728), that if the folulion be 
repeatedly applied, it will penetrate in the whitifh 
agate, or chalcedony, about one-twelfth of an inch : 
that the tincture does not prove uniform, on account 
of the veins in the ftone : that the colours, thus com- 
municated by art, are readily diftinguilhable from the 
natural, ky difappearing on laying the ftone for a 
night in aquafortis: that, on expofing it to the fun 
afterwards for fome days, the colour returns : that 
the foiution gave fomewhat different tinctures to dif- 
ferent ftones; to oriental agate, a deeper black than 
to the common chalcedony'; to an agate fpotted with 
yellow, a purple ; to the jade ftone, a pale brownifh ; 
-to the common emerald, an opaque black; to common 
granite, a violet unequally' deep ; to ferpentine ftone, 
an olive ; to marble, a reddifh, which changed to pur- 
ple, and fixed in a brown: that on Hates, talcs, and 
amianthus, ft had no effect. 
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If a folution of filver be diluted with pure water, aNitrous 
confiderable quantity' of pure mercury added, and the 4cifj an'1. 
whole fet by in a cold place; there will form by de-* 
grees a precipitation and cryllaliization refembling a -—^— ,-j 
little tree, with its root, trunk, and branches, called 754 
arbor Diane or the philofophicfiver tree. Another kind Arbor Dia- 
of artificial vegetation may be produced by fpreading 
a few drops of folution of filver upon- a glafs plate, 
and placing in the middle a fmall bit of any of the 
metals that precipitate filver, particularly iron. The 
filver quickly' concretes into curious ramifications all 
over the plate. ' ^ 

Like other metallic folutions, this combination of Solution of 
the nitrous acid with filver is decompofed by fixed and fiker de- 
volatile alkalies, calcareous earths, and feveral metals, 
(fee the Table of Affinities); but with feveral pecu- 
liar circumftances attending the precipitation. With 
metals, the filver is readily and copioufiy thrown down 
at firft, but (lowly and difficultly towards the end. 
The menftruum generally retains fome portion of the 
filver, as the filver almoft always does of the metal 
which precipitated it. For recovering the lilver from 
aquafortis after parting, the refiners employ' copper. 
The folution, diluted with water, is put into a cop- 
per veftel, or into a glafs one with thin plates of cop- 
per, and fet in a gentle warmth. The filver begins 
immediately to feparate from the liquor in form of fine 
grey feales, or powder; a part of the copper being 
diffolved in its place, fo as to tinge the fluid more or 
lefs of a bluifh green colour. The plates are now and 
then fhaken, that fuch part of the filver as is depo- 
fited upon them may fall off, and fettle to the bottom. 
The digeftion is continued till a frefh bright plate, 
kept for fome time in the warm liquor, is no longer 
obferved to contract any powdery matter on the fur- 
face ; when the liquor is poured off, and the preci- 
pitate wafhed with frefh parcels of boiling water. It 
is obfervable, that though the acid in this procefs fa- 
turates itfelf wTth the copper, in proportion as it lets 
go the filver, yet the quantity of copper which it takes 
up is not near fo great as that of filver which it de- 
pofits. One drachm of copper will precipitate three 
of filver, and faturate all the acid that held the three 
drachms diffolved. ' ^ 

Calcareous earths, as chalk or quicklime, throw Charaders 
down a part of the filver, but leave a very confide-curioufly 
rable part fufpended in the liquor. If the earth be “'ar!'-e[‘/J

on 

moiftened with the folution into the confidence of 
pafte, and expofed to the fun, it changes its white by n cans 
colour to a dark purplifh black; diftineft characters of the fun's 
may be exhibited on the matter, by intercepting a^S*11, 

part of the fun’s light byr threads, flit paper, l3c. placed 
on the outfide of the glafs. Culinary fire does not af- 
feCt its colour : after the mafs has been exficcated by 
this, it changes as before, on expofure to the fun. 

Mild volatile alkaline fpirits, added to a folution of 
filver, precipitate but little, and caufiic volatile alka- 
lies none. Pure fixed alkalies, and alkalies rendered 
cauftic bv quicklime, thiow down the whole. Fixed al- 
kalies impregnated with inflammable matter by' calci- 
nation with animal coals, occafion at firft a confide 
rable precipitation ; but if added to a larger quantity, 
take up great part of the metal again. Mr Mar- 
graaff relates, that edulcorated calces of filver totally 
aiffolve, both in a lixivium of thefe alkalies and in vo- 
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latile fplrits; and that the marine acid precipitates the 

. hlver from the volatile, but not from the fixed, alka- 
line folution. Kunckel reports, that the calx precipi- 

J tated by volatile fpirits made with quicklime, fulmi- 
nates or explodes in the fire; and that by infpiflating 
a folution of pure filver, melting the dry refiduum, 
pouring it on Ipirit of urine fuperfaturated with fait, 
and felting the mixture in a gentle warmth, a blood- 
red mafs is produced, fo tough as to admit of being 
wound about the fingers. 

III. With Copp er. The nitrous acid very readily dif- 
folves this metal into a green-coloured and very cauftic li- 
quor. The folution, if properly evaporated, will cry- 
fttJlize ; but the cryftals are deliquefcent, and there- 
fore difficult to be preferved. The only ufe of this 
combination is for the preparation of the pigment cal- 
led verdker. Of this there are two kinds, the blue and 
green. The blue is by far the brighteft colour, and 
confequently the moft valuable. It has been laid that 
this is obtained by precipitating a folution of copper 
by any calcareous earth ; and therefore is fold by the 
refiners, who have large quantities of folution of cop- 
per accidentnlly made. The folution is faid to be pre- 
cipitated by chalk, or whiting ; and that the precipitate 
is the beautiful blue colour called verdlter. By this 
method, however, only the green kind can be obtain- 
ed. The blue we have found to be ©f a quite different 
nature, and formed by precipitation with a gentle heat 
from a folution of copper in volatile alkali. See the 
article Colour-making. 

IV. With Iron. On this metal the concentrated nitrous 
acid afts very violently, and plentifully corrodes, but 
does not diffolve it; the calx falling almoft as faft as 
diffolved ; and when it is once let fall, freffi acid will 
net take it up again. If the acid was diluted at firfi, 
it takes up a confiderable proportion, provided the 
metal be leifurely added. If the folution is perform- 
ed with extreme flownefs, the colour will be green 
but if otberwife, of a dark red. It d<1es not cryftal- 
lize ; and, if infpiffated to drynefs, deliquates in the 
air. 

V. With Tin. Concentrated nitrous acid adls upon tin 
with great force, but only corrodes the metal into a 
white indiffoluble maf?. In order to obtain a perfe£l 
folution of tin in the nirous acid, the metal muff be put 
in by very little at a time, and a diluted aquafortis 
made ufe of. This folution has been confiderably ufed 
in dyeing, and is remarkable for heightening red co- 
lours of all kinds; but the folution made with aqua- 
rrgis is preferable. 

VI. With Lead. Proof aquafortis, lowered with an e- 
qual quantity of water, diffolves about half its weight of 
lead. On diluting the folution with a large quantity 
of water, it turns milky, and dcpofites great part of 
the metal. The folution ffioots, upon exhaling part of 
the menftruum, into fmall pyramidal cryftals with fquare 
bafes, of an auftere fweet tafte. 

In the memoirs of the French academy for 1733, 
there is a particular account of an experiment, in which 
mercury is faid to have been ex traced from lead by 
diffolving it in the nitrous acid. During the diffolu- 
tion, there fell a precipitate, which is plainly proved 
to be mercury, and was looked upon to be one of the 
conllituent parts of the lead feparated by this fimple 
prccefs: it feems probable, however, that the mercury 
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in this cafe had been contained in the aquafortis; for Nitrous 
pure lead diffolved in pure aquafortis gives no fuch pre- 
cipitate. , . nation?. “ 

I he cryftals of lead in the nitrous acid, when --—t— ,j 
thrown into the fire, do not deflagrate as other com- 
binations of this acid with metallic or faline 'bafes; 
but crackle violently, and fly around, with great dan- 
ger to the by-ftanders. If they arc rubbed into very 
fine powder, they may then be melted without any 
danger. By repeated diffolutions in freffi aquafortis, 
they at laft form a thick fluid like oil, which cannot 
be dried without great difficulty. This compofition is not 
adapted to any particular ufe, and is a violent poifon. 765 

VII. With £hucljllver. Aquafortis, of fuch a degree Quickfil- 
of ftrength as to take up half its weight of filver, dif-vcr' 
folves with eafe above equal its weight of mercury in- 
to a limpid liquor, intenfely corrofive and poifonous, 
which fpontaneoufly ffioots into white cryftals. Thefe 
cryftals, or the folution exficcated, and moderately 
calcined, affume a fparkling red colour ; and are ufed 
in medicine as an dcharotic, under the name of red 
precipitate. The precipitate has fometimes been gi-nit ^reC1” 
ven internally, it is faid, in very large quantities; 
even a whole drachm at one dofe. But this would 
feem incredible ; and the prefent pra&ice does not 
countenance the taking of red precipitate inwardly. 
This folution feems to have been what gave the efficacy 
to Ward’s white' drop. 

When red precipitate is prepared in quantity, it is 
proper to diftil the mercurial folution ; becaufe moft: 
oi the aquafortis may then be faved. It is exceeding- 
ly pure, if by purity we mean its being free of any ad- 
mixture of vitriolic ©r marine acid; but is confiderably 
tainted with the inflammable principle of the mercury 
extricated during the diffolution. In confequence of 
this, it is very volatile and fmoking ; which has gene- 
rally, though improperly, been taken as a fign of ftrength 
in the nitrous acid. 

VIII. WithBifmutb. Thi s fern Irnetal is very readily acfed /Y 
upon by the nitrous acid. Proof aquafortis diffolves * mUt * 
about half its weight of bifmuth. If the metal was ha- 
ftily added, the folution proves of a greenifh colour; 
if otherwife, it is colourlefs and tranfparent. Unlefs 
the acid was diluted with about an equal quantity of 
water, a part of the bifmuth cryftallizes almoft as fall 
as it diffolves. The metal is totally precipitated both 
by fixed and volatile alkalies. The laft, added in 
greater quantities than are fufficient for precipitation, 
take it up again. The liquor generally appears 
greeniffi ; by alternate additions of the alkaline fpirit 
and folution, it becomes bluifh or purple. Fixed alka- 
lies calcined with inflammable matter likewife diffolve 
the bifmuth after they have precipitated it. 

The only ufe of this compound is for the precipi- Magifery 
tate, which is ufed as a cofmetic, under the name 
magifiery of bifmuth. The common way of preparing 
this is by diluting the folution very largely with water, 
upon which it turns milky, and a fine white precipi- 
tate falls, which is to be well edulcorated with water, 
and is then employed as a cofmetic both in wafhes and 
pomatums. 

Concerning the preparation of this cofmetic, Neu- 
mann obferves, that there are fundry variations  
“ Some (fays he) take aqua-regia for the menftruum j 
and for the precipitant a folution of fea-falt, alkalies, 
5 fnirit 



fra&ice. 
J'litrous 
Acid and 
its Combi- 
nations. 

C H E M 
fpirit of wine, See. Some mix with the folutlon of 
bifmuth a folutlon of benzoin in fpirit of wine, and 
thus obtain a magiltery compounded of bifmuth and 
benzoin. Others add a folution of chalk to the me- 
talline folution, and precipitate both together by al- 
kalies. I have made trial with a good number of dif- 
ferent precipitants; and found, that with common 
fixed alkali and caultic alkali, with watery and vinous 
alkaline fpirits, the magiftery was white, and in con- 
fiderable quantity ; the liquor, after the precipitation 
with volatile fpirits, appearing blue. That oil of vi- 
triol threw down a white precipitate very copioully : 
but that with fpirit of fait, or fpirit of vitriol, the 
precipitate was in very fmall quantity, in colour like 
the foregoing ; diftilled vinegar making no precipita- 
tion at all. Common re&ified fpirit of wine, land tar- 
tarized fpirit, common water, and lime-water, gave 
white precipitates. Solutions of nitre, vitriolated tartar, 
fal mirabile, alum, borax, common fait, fal ammoniac, 
the combination of marine acid with calcareous earth, 
and terra foliata tartari, all precipitated the bifmuth 
white. With a folution of gold in aqua-regia the ma- 
giltery proved grey; jwith a folution of the fame metal 
in aqua-regia made with fpirit of fait, the precipitate 
was likewife grey, and in fmall quantity ; with folu- 
tion of copper in aquafortis, white, and in very fmall 
quantity, the liquor continuing blue ; with folution of 
vitriol of copper, white ; with folution of mercury fub- 
limate, white and plentiful; with folution of iron in 
aquafortis, yellowilh ; with folution of lead in aqua- 
fortis, and of fugar of lead, white; with folution of 
zinc in aquafortis there was little precipitate; and with 
folutions of filver, tin, regulus of antimony, and of 
mercury, in the fame acid, none at all.” 

IX. With Zinc. Upon this femimetal the nitrous acid 
aftswith greaterviolence than any other, and will forfake 
any other metallic fubftance for it. The whole is very 
foon diffolved into a tranfparent colourlefs liquor. The 
calces of flowers of zinc are likewife foluble in the 
nitrous acid ; but neither the folution of the flowers, 
nor of the metal itfelf, has been yet found applicable to 
any ufeful purpofe. Neumann remarks, that on ex- 
tracting with nitrous acid the foluble parts of calamine, 
which is an ore of zinc, the folution, infpiflated to 
drynefs, left a reddilh brown mafs, which on digeilion 
with fpirit of wine exploded and burfi the veflel. 

X. With Regulus of Antimony. The nitrous acid rather 
corrodes than diffolves this femimetal. The corroded 
powder forms a medicine formerly ufed under the 
name of bezoar mineral, but now difregarded. 

XI. With Regulus of Cobalt. This femimetal diflblves 
readily in the nitrous acid, both in its metallic form 
and when reduced to a calx. The folution is of a red 

Regulus of colour. Hence the nitrous acid furnifhes means of 

dlfcoveredW difcovering this femimetal in ores after ftrong calci- 
in ores. nation ; very few other calces being foluble in the i)i- 

trous acid, and thofe that are not influencing the 
colour. 

XII. With Niclel. This femimetal is eafily diflblved by 
the nitrous acid into a deep green liquor; but neither 
this folution, nor indeed the femimetal of which it is 
made, has hitherto been found of any ufe. 

XIII. WithArfenic. This fubftance is readilyldiffolved 
by the nitrous acid; which abftradts the phlogifton, 
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and leaves the pure arfenical acid behind. 
Acid of Arfenic. . „ , . 

XIV. With Exprefed Oils. Thefe, as well as all other ^t
at;,°”lLl 

fatty or undtuous-fubftances, are confiderably thickened t v, - ■ t 
and hardened by their union with the nitrous acid. 771 
There is only one preparation where this combination Oils. 
is applied to any ufe. It is the unguentum citrinum of 77y 
the ftiops. This is made by adding to fome quantity cu^ 
of melted hog’s-lard a folution of quickfilver in thenum. 
nitrous acid. The acid, though in a diluted ftate, and 
combined with mercury, neverthelefs afts with fuch 
force on the lard, as to render the ointment almoft of 
the confiftence of tallow. ^ . 

XV. With Vinous Spirits. If highly rectified fpirit of Spirit of 
wine and ftrong fpirit of nitre are fuddenly mixed to-wine, 
gether, the acid inftantly becomes volatile, and is dif- 
lipated with great heat and effervefcence in highly 
noxious red fumes. If the acid is cautioufly poured 
into the fpirit, in the proportion of five, fix, or even 
ten parts of fpirit to one of acid, and the mixture di- 
ftilled in a glafs retort fet in a water-bath, an exceed- 
ingly fragrant and volatile fpirit comes over, ufed in 
medicine as a diuretic and cooler, under the name of 
fpiritus nitri dulcis. This liquor is not acid ; nor has Spiritws ni- 
what remains in the retort any more the charadteriftics m duicis. 
of nitrous acid, which feems to be entirely decompofed 
in this procefs. (fiee the following article.) 775 

With the nitrous acid and fpirit of wine, may alio Nitrous e- 
be made an exceedingly volatile liquor, called nitrous t^xcr‘ 
ether, to diftinguilh it from the vitriolic above men- 
tioned. The proportions of nitrous acid and fpirit of 
w ine to each other for nitrous ether, are two of the acid 
by weight to three of the fpirit. Dr Black’s procefs 
for making it is as follows. Take four ounces of 
ftrong phlogifticated nitrous acid ; and having cooled 
it by putting it into a mixture of fait and inow, or 
into water cooled very near the freezing point, by put- 
ting pieces of ice into it, he puts it into a phial, 
and pours upon it an equal quantity of water, likewife 
cooled very low, in fuch a manner that the water may 
float as much as pofiible on the furface of the fpirit. 
Six ounces of ftrong fpirit of wine are then put in, fo 
as to float in like manner on the furface of the water ; 
the phial is placed in a veflel containing cold water : 
and fo great is the power of cold in reftraining the ac- 
tion of bodies, that if the mixture was too cold, no 
ether would be produced; but at the temperature 
juft mentioned, the ether begins to be formed in a few 
hours, with fome little effervefcence, and an expulfion 
of a fmall quantity of nitrous air. We mull provide for 
the efcape of this elaftic fluid, by having an hole in the 
cork, or the veffel would be broken. The 
whole of the ether will be formed in a few 
days, and may be feparated from the reft 
of the liquor by means of a funnel, fhaped 
as in the margin. _ . . . . 

To procure the nitrous ether in large quantities, Woulfe’s 
Mr Woulfe recommends the following procefs. Put Proc<T for 

into a retort four pounds of nitre, then mix together 
four pounds of vitriolic acid, and three pounds five quantities., 
ounces of fpirit of wine. Thefe are poured on the 
nitre by adding only two ounces at a time : the vi- 
triolic acid adding on the nitre, produces a fufficient 
degree of heat; and the acid of the nitre uniting with 
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the fpt’rlt, forms a nitrous ether, which flies off from 
the mixture, and is condenfed in a number of veflels 
placed in cold water.—To obtain good nitrous ether 
readily, and at one diflillation, Mr Dollfufs advifes to 
diilil four parts of nitre of manganefe, four of vitriolic 
acid, and eight parts of fpirit of wine. 

Macquer fuppofes that ether is the moll oily part 
or quinteflence of fpirit of wine. But it cannot be 
proved that ether contains any oil. And, befides, if 
this were the cafe, thofe acids which have the llrongell 
attradlion for water would produce the greateft quan- 
tity of ether ; which is found not to be the cafe: and it 
is moll probable that ether is produced by a combina- 
tion of fome part of the acid with a portion, particu- 
larly the inflammable part, of the fpirit of wine ; and 
’t_ has been fliown by chemical experiments, that every 
kind of ether contains a part of the acid employed. 
Dr Black himfelf has formed ether without any fpirit 
at all, by expoflng nitrous acid highly phlogillicated 
for fome months to the light of the fun. This was 
owing to the attraction of the principle of inflamma- 
bility; which it is well known that light has the power 
of affording to bodies that attradl it with force. 

Nitrous Acid decomposed, 

Pra&ice* 

Oik fired _ I- By EJfentlal Oils. If equal quantities of llrong 
by fpirit of mtrous acid and oil of cloves are poured into the fame 

velfel, the mixture inllantly takes fire ; both acid and 
oil burning with great fury till only a light fpongy coal 
remains. Dr Lewis obferves, that this experiment 
does not always fucceed, and that there are but few 
oils which can be fired with certainty, without attend- 
ing to a particular circumltance firll "difcovered by M. 
Rouelle, and communicated in the French Memoirs 
for the year 1747. “ On letting fall into the oil equal 
its quantity of acid, the mixture effervefces, fwells, 
and a light fungous coal arifes: a little more of the acid 
poured upon this coal fets it inllantly on fire. By this 
method almoil all the dillilled oils may be fired by fpi- 
rit of nitre of moderate ftrength. Exprelfed oils alfo 
may be fet on fire by a mixture of the nitrous acid and 
oil of vitriol; the ufe of which lalt feems to be to ab- 

?79 f01t> the aqueous humidity of the fpirit of nitre. 
Nitre allca- II. By Charcoal. By this fubllance the nitrous acid 
li2ed. cannot be conveniently decompofed, unlefs it is combi- 

ned with an alkaline or metallic bafe. For the purpofe 
of decompofing the acid, common faltpetre is moll 
convenient. The proportions recommended by Dr 
Lewis for alkalifating nitre, are four ounces of the fait 
to five drachms of powdered charcoal. If thefe are 
carefully mixed, and inje&ed by little and little into a 
tubulated retort made red hot, and fitted with a large 
receiver and a number of adopters, a violent deflagra- 
tion will enfue on every addition, attended with a great 
quantity of air, and fome vapours which will circulate 
for fome tinle, and then cOndenfe in the veflels. This 

78o liquor is called clyjfus of nitre. If fulphur is ufed inllead 
Clyffus of of nitre, the clyffus is of a different kind, confilling of 
aitre. a mixture of the nitrous and vitriolic acids. The re- 

fiduum, when chaicoal is ufed, is a very llrong and pure 
alkali; with fulphur it is vitriolated tartar. To pre- 
vent the lofs occafioned by the violent deflagration, 
when this operation is performed in open veffels, Dr 
Black recommends to have the materials fomewhatmoill. 

III. By Vinous Spirits. In the procefs already men- 

tioned for making fpiritus nilri dulcis, a total decompo- Marine? 
fition of the acid feems to take place : for neither the acifi and 
dulcified fpirit itfelf, nor the acid matter left in the re-lts 

tort, Ihow any figns of deflagration with inflammable ^ 
matters, which is the peculiar characteriilic of nitrous 
acid. 

Mr Pott has given an analyfis of the oleaginous re- R ,r
7,Sr 

fiduum of the diilillation. Diltilled by a llronger fire, o/fpiritas 
it gave over a yellow', acid, flightly empyreumatic nitri dulch 
fpirit; which being faturated with fixed alkali, theanabzedbj 
liquor evaporated, and the dry neutral fait laid on !VIr Potc* 
burning coals, did not deflagrate. After this fpirit a- 
rofe a red empyreumatic Oil ; and in the bottom of 
the retort was left a finning black mafs like foot; which, 
burnt in a crucible, left a white fixed earth, convert- 
ible by a vehement fire into glafs. Another parcel 
of the above refiduum w as evaporated to the conflu- 
ence of pitch. In this Hate it gave a yellow tin&ure 
to fpirit of wine, flamed vividly and quietly on burn- 
ing coals, and at lafl fwelled up like bitumen. Ano- 
ther portion was faturated wfith alkaline ley, with 
which it immediately effervefeed, and then evapora- 
ted as the former. It gave, as before, a yellow colour 
to rectified fpirit of wine, and a much deeper yellow' to 
dulcified fpirit of nitre; and in the fire difeovered no 
footflep of detonation. _ M. Macquer fuppofes this acid 
to have,been not the nitrous, but the acetous, which 
enters into the compofition of the fpirit of wine; and 
his conjecture is now confirmed by late experiments. 

§ 3. Of the Marine jicid and its Combinations. 

. ThiS acid is never, at leaft very rarely, found but M in a Hate of faturation with the mineral alkali ; inacid""^* 
which cafe it forms the common fait ufed in food. Al- 
moil the only exception to this is human urine, and 
perhaps that of fome other animals ; for there the ma- 
rine acid is found faturated, not with the mineral, but 
the common vegetable, fixed alkali. From being found" 
in fuch plenty in the waters of the. ocean, it has the 
name of marine acid. 

It is commonly thought that this acid is no other, 
than the vitriolic, fomehow' or other difguifed by the 
inflammable principle; to which fome have added ano- 
ther, called by them a mercurial earth. 

.ihe reafons given for this fuppofition, however, Marinefa- 
aie but very flight, confilling chiefly in the refem-cid'bought 
blance between the volatile vitriolic acid and the mar t0 be the - 
nne, both in the white colour of their vapours, and [hTvitrLol 
likewife the great volatility of both. A s to the exilt- lie. 
ence of that principle called a mercurial earth, it hath 
never been proved; and, till that time, can never be 
allowed to be an ingredient in the compofition of any 
fubllance whatever. As w'e do not remember to have 
read of any experiments where the marine acid w'as 
directly produced from that of vitriol, we fliall con-, 
tent ourfelves with relating one very remarkable fa ft 
wmicti happened to fall under our own obfervation. *84 

As vitriolated tartar, or Glauber’s fait, when fufed A tranfmu- 
wnth charcoal-dull, is converted into an hepar {fi}. taticn. 
phuns, attempts have been made on this principle 
to feparate the pure alkali from the refiduum of Glau- 
ber s fpirit of nitre and fpirit of fait. In an attempt 
of this kind, which, by the bye, proved unfuccefsful,. 
as all others o. the fame kind mull do, 30 or 40 

pounds 
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pounds of the mafs for Glauber’s fait were fufed in a 
llrong iron pot, with a fufficient quantity of common 
coal powdered and fifted. As the quantity of pow- 
dered coal was pretty large, the mafs was thereby 
hindered from flowing into thin fufion ; and, that the 
whole might be perfe&ly alkalifated, it was frequent- 
ly ftirred up with an iron ladle, and kept very intenfe- 
ly heated for fome hours. The mafs was now taken 
out by means of an iron ladle, and laid on a flat ftone; 
and, as it was but half fluid, every ladleful concreted 
into a black irregular faline mafs, which had the ap- 
pearance of a cinder ; but which, however, confided 
of an hepar fulphuris mixed with fome coal-dufl. As 
there was a eonfiderable quantity of this matter, and 
the ladlefuls were thrown at random above one ano- 
ther, it fo happened, that between two or thr ee of the 
pieces, a kind of chimney was formed, fo that there 
being a fmall draught of air through the interllices, 
and the maffes containing a quantity of coal-dud, the 
internal parts were in a date of ignition, while the ex- 
ternal were quite cold. From thefe ignited places a 
white fume arofe ; which being colledled on the colder 
maffes, affumed the form of white flowers. Thefe were 
found to be genuine fal ammoniac, compofed of a vola- 
tile alkali and marine acid ; both of which we have 
the greated reafon to think were produced at that very 
time, and that a double tranfmutation took place ; 
namely, of the vitriolic acid into the marine, and of 
the fixed alkali into the volatile. Our reafons for be- 
ing of this opinion are, i. That the matter had been 
fubjedted to inch an extreme and long continued heat, 
that, had any fal ammoniac been pre-exiftent in the 
mixture, it mud have certainly been diflipated, as this 
fait always fublimes with a degree of heat below ig- 
nition. 2. Though the matter was taken out of the pot 
of a very intenfe red heat, fo that the faline part was 
evidently melted, yet no ammoniacal fume iflued from it 
at that time, nor till the malfes had been for tome time 
expofed to the air, and were become cool, excepting, 
only thofe interdices where the air kept up a burning 
heat, by a fmall draught being formed from the fitua- 
tion of the faline mafles. 3. In thofe ignited places,, 
when cool, the fixed fait was entirely decompofed, 
neither alkaline fait, Glauber’s fait, fixed alkali, nor 
fulphur remaining ; but the whole was confumed to a 
kind of ferruginous allies. We are therefore of opi- 
nion, that the marine acid and volatile alkali are, in 
fome cafes, mere creatures of the fire, and mod com- 
monly produced at the fame time, from the flow com- 
buflion of mineral fubdances. Hence, where heaps 
of hot cinders are thrown out, fmall quantities of the 
true fal ammoniac are always formed, when the ignited 
ones happen to fall in fuch a manner as to occafion a 
fmall draught of air through them. 

wr rrieu_ The marine acid, or fpirit of fait, is weaker than 
ley’sobfer- either the vitriclic or nitrous; though Dr Priedley 
vations on hath obferved, that, when concentrated to the utmod 

degree, in which date it was perfectly invifible and 
eladic as air, it was then able to feparate the nitrous 
acid from an alkali. In fome other cafes, too, it ap- 
pears not only dronger than the nitrous, but even than 
the vitriolic; of which we lhall take notice in courfe. 
—Mr Berthollet fays, that he has been able alfo to 
procure the marine acid in a folid date, by diddling it 
in Mr Woulfe’s^apparatus, kept perfectly cool with ice. 
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The yellow colour of the marine acid is fometlmes Marine 

owing to iron, which may be precipitated from it 
means of an alkali. In certain cafes, however, it is nat:;ons_ 
obferved to have a much darker and nearly a brown 
colour, without containing the fmalled particle of this 

' 1 Mr Dollfufs is of opinion, that the yellow co- 
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lour of the marine acid is owing to a portion of de- 
phlogidicated air which it generally contains. A pretty 
drong proof that it emits this kind of air indeed is, 
that a candle will burn longer in a bottle containing 
fome marine acid, than it will in an equal quantity of 
common air. 

I. To procure the Marine Acid by means of the Fi- 
triolic. 786 

Put any quantity of fea-falt into a tubulated glafs-Spirit of 
retort, to which a large receiver is firmly luted, ha-^ea'^^* 
ving a quantity of water in it, more or lefs as you 
want your fpirit of fait to be more or lefs drong. 
Having placed your retort in a fand-bath, take of con- 
centrated oil of vitriol half as much as you put fait 
into the retort. Through the aperture in the upper 
part of the retort, pour a fmall quantity of the vitrio- 
lic acid ; a violent effervefcence will immediately a- 
rife, and white vapours will afcend, and come over into , 
the receiver. Thefe vapours are the marine acid in 
its mod concentrated date ; and, as. they are very 
greedy of moidure, they will unite with the water in 
a very fhort time, unlefs too much oil of vitriol is put 
in at once ; in which cafe, part of them will be diffi- 
pated through the fmall hole in the receiver. When 
you perceive the fird fumes condenfed, add a little more 
oil of vitriol, taking care to dop the aperture of the 
retort as ioon as you drop in the vitriolic acid, that 
the marine acid may not efcape. Continue this by 
intervals, till your acid is all put in ; and then make 
a very gentle fire, that the jptort may be no warmer 
than the hand can bear. This degree of heat mud 
be continued a long time, otherwife very much of the 
acid will be loft. To perform this operation perfeftly, 
no more acid fhould be forced over, than vvliat the wa- 
ter in the receiver can take up ; and by this means 
the operator’s patience will be rewarded with a vadly 
larger produce of acid than can be procured by hady 
didillation. When the vapours become a little more 
fixed, a greater heat is neceflary, but nothing equal 
to what the nitrous acid requires. For diddling fpi- 
rit of fait, Mr Wiegleb recommends four pounds of 
oil of vitriol to fix of common fait.—It may alfo be 
obtained from the bittern remaining after the cry- 
dallization of common fait, by adding one pound of 
oil of vitriol to five of bittern. It may even be ob- 
tained from this liquid by fimple difiillation without 
any additional acid; but a violent fire will then be ne- 
cefl’ary, and it is aimed impofiible to prevent the li- 
quor from fwelling and running over the neck of the 
retort in the beginning of the procefs. 787 

The marine acid cannot be procured by means of Why diftd* 
combinations of the vitriolic acid with metallic and 
earthy bafes, as the nitrous is ; for though, by means 
of calcined vitriol, for indance, the marine acid is ef- peras joea 
fe&uafly expelled from its alkaline balls, yet it imme-not i-uc- 
diately combines with the calx of iron left by the vi-ceed. 
triolic acid, and not only adheres obdmately, but even 
fublimes the metal; fo that what little fpirit can be nit- 
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obtained, is never pure, 
fo 
for the marine acid has a very llrong attraction to 
water; which partly diffolves its union with the me- 
tallme calx. If gypfum is ufed, initead of calcined 
vitnol, not a drop of fpirit will be obtained. Alum 
and ial catharticus.arnams anfwer better. 

T]
C. 11 M ^ ^ T ^ Pra^llce, I his inconvenience is not true dephlogifticated fpirit of fait, will pafs over, and Marine 
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To procure the Marine Acid by means of the 
Nitrous. 

Asjua regis. . Take equal quantities of fea-falt and Glauber’s fpi- 
nt of nitre ; put the fait into a retort, and pour on it 
the nitrous acid; let them ftand for 10 or 12 hours; 
then diftil with a gentle heat; an acid liquor will come 
Over, whi^h r,   j _ r „ 1 • 

xpuit ux jcul, will pais over, ana Marine 
communicate a yellow colour to the air in the receiver - and 
after which the latter is to be feparated from the re-U8 Pomb‘’ 
tort. If the paper has been clofely applied, a quantity nHt!tW8‘ 
of the air will now rufh out with fome violence; a cork 
mult therefore inflantly be put into it, and another re- 
ceiver applied, having in like manner two drachms of 
water in it, which will alfo be filled in a fhort time; 
and thus may feveral phials full of this aerial acid be 
procured in a fhort time. Care fhould be taken, that 
the retort be placed in fuch a manner as that any drops 
of liquid which chance to arife may fall down again in- 
to it. The water put into the receivers feems to con- 
denfe the vapours of the marine acid; and it is molt 

, , . 1 r .ion is ti- quantity of vapour which is loft at every operation 
The effi As of tlo'c j r • nifhed, and the veffels cooled, pour back the difliiled 

liquor on the mafs which is left on the retort, and 
diitil again : the fecond produce wi'l be more of the 
nature of fpint of fea-falt than the former. Continue 
to do this, pouring the diftilled liquor either on the 
mafs left in the retort, or upon frelh fea-falt, till you 
oblerve that no nitrous acid arifes. No experiments 
have been made on this fpirit of fait, by which we can 
judge whether it is different from that procured by the 
vitriolic acid or not. 3 

III. To procure the Marine Acid, by diftiUing Salt 

< _ 789 Perf^ 
Spirit of hit Put into a retort any quantity of common felt which 

has not been dned, and diilil in a fa,id heat till no- 
thing more will come over. In the receiver you will 
have a liquor confiderably more acid than vinegar, in 
weight about the fourth part .of the fait employed. 
On the dry fait left in the retort, pour fome water, 
iomewhat lefs in quantity than the liquor which came 
ovei. Tet it (land till tire fait has thoroughly imbi- 
bed the moifture, and then diftil again. You will a^ain 
have an acid, but weaker than the former. Repeat 
this fix or feven times ; after which you will obtain 
no more marine acid in this way. It has been thought 
that fea-falt was capable of total decompofition by 
means of moifture alone ; but that is found to be a 
mi a -e. . I he reafon of any acid being procurable in 

is the imnnnt-ir i-Ua  r 1. , . , . 

. iC eficYts of this dephlogiflicated marine acid, PronSfel 
which can fcarcely be condenled into a liquid, are, 1. ofdephlo- 
Ihe lute is corroded in diftillation, apd the corks be-^heated 
come yellow, as from aquafortis. 2. Taper coloured fpirit of 

with laemus becomes nearly white, as well as all verre-fak’ 
table red, blue, and yellow flowers ; and the fame 
change is likewife produced upon the green colour of 
vegetables ; nor can any of thefe colours be recovered 
either by alkalies or acids. 3. Expreffed oils and ani- 
mal fats, expofed to the vapour, become as tenacious 
as turpentine. 4. Cinnabar grew white on the fur- 
face ; and when it was walhed, a pure folution of corro- 
hve fubhmate was obtained ; but fulphur was not 
changed. 5. Green vitriol became red and deliquef- 
cent ; but white and blue vitriol remained unchans-ed. 
6. Iron filings were diilolved ; and on evaporating the 

n f OI^i°udl?nefs’ Common milnatic acid was obtain- ed by diftillation with marine acid. 7. In like man- 
ner all the metals, even gold itfelf, were diflfolved; and 
by precipitation with volatile alkali, the folution of 
gold yielded aurum fulminans. 8. The caultic volatile 
alkali produced a white cloud, and emitted a number n “ * r • 1 . , , ^ ‘-wmu, ana emitted a number Repeat of air-bubbles, which on burfting difcharged an elaftic 

obtain vapour 9. Fixed alkali was changed into common 
lait, which decrepitated m the fire. 10. Arfenic be- 
came dehquefeent, infefts died, and fire was inftanta- 
neoufjy extinguifhed in the vapour. 

this way, is the impurity of Jhe common fak'whEh is tion Sfl-phloui’Sed m^ ^ Mi^e * 
always mixed with a quantity of fal catharticus aim- it h ^ lofl-? - u 1 J ^ r 

acid for the pWogiflon Stahl ac- 
rus, and of marine acid combined with magnefia from without ’jm! -V UC 1 ^ °ne °f the effential parts of it, countedfor. 
which la It it is feparable by moifture. if" pme S G ZvV ca" fcarcc at ^ be condenfed into a 
be formed by combining marine acid with falt^of fodn fiu-h^V d 1 1 Mr ?chceIe) Stahl obtained 
no fpirit will be obtained. ’ ,V dePblog,ft,cated muriatic acid by means of iron • 

and from the yellow colour of the cork was led to fup- 
poie that the muriatic acid had been changed into the 

dcadd T!n°U ?ak£' 91
mktUre °f mangancfe, muria- ac acid, or diluted vitriolic acid, and alcohol; and af- 

tei fome days digeftion diftil it by a gentle fire, no ef- 
fervefcence enfues : but the fpirit of "wine goes over ; 

trous^her? ^ remarkable» has a ^dng fmell of ni- 
dephlogijlicatedfpint of fait. & S meThodofprocuring thelnTon T l138 been Produced bv Mr Bertholet from xlt 2k 

7 diis acid recommended by Mr Scheele is as follows^ table alkaif ^fhlo8'lftlcated fPildt of fait with vege-refemblmg 

Schede’s Mlx common muriatic acid in any quantity with levi- as havimr a aPpears to be of the nitrous kind, "'fre b7 ' 
nuthod of gated manganefe in a glafs retort ; to which lute on . baV^8 a c°o1 detonating ftrongly in Btnh°m 

dephi^f. with blotting paper a receiver capable of containing feemerGo C°mpound was m very fmall quantity, and 

bv^aLa- fb°^j l.2 ounces of water. Put about two drachms of an eonal ,reTllr^ moiJ P11^ air for its compofition than 
ode. b mto it; and in about a quarter of an hour or produced ” ^ d ^ greateft part of tbe fait 

fomewhat more, a quantity of elallic fluid, which is the L, 

riae 

   J 1 
no fpirit will be obtained. 

IV. To dephlogifticate the Marine Acid. 

1 he marine acid, when mixed either with that of 
nitre or with manganefe, lofes that peculiar fmell by 
winch it ,s nfually diiUnguiihcd, and acquires me much 
more volatde and fuffocating. .When mixed with the 

nitre or by the compound is called aqun-ngia ; when fub- 
nianganeie jeacd to the aftion of manganefe, the produft is called 

dephlogiflicated flinrit of fait. TG . r . 
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Marine rine acid with alkali. Six parts of the dephlogifticated 
^.cid and acJ(i are required to give their air to one of the fait, 
it, Combi- the fixed alkali is employed, fome of the dephlo- 
^io"5' , gifticated acid efcapes with the pure air ; and in gene- 

T ral, when not expofed to a bright heat, the fait we fpeak 
of is formed. Some of the dephlogifticated acid re- 
mains in its proper form after the fait is made, and 
may be feparated by the volatile alkali. It is to be 
obferved, that if the cauftic alkali be employed, and 
the folution much concentrated, even though not un- 
der the influence of a bright light (for it is the light 
which produces the extrication of the dephlogiiticated 

• See Ac- air*), a great effervefcence will enfue, and a quantity 
,o%,n°36, of dephlogifticated airefcape; whence, of confequence, 
'tfa' little fait can be obtained. 

This fait is foluble in greater quantity in hot than 
cold water ; and not only detonates like nitre, but 
with much greater violence. The reafon is, that, like 
nitre, it not only contains dephlogifticated air, but has 
it in greater quantity; an hundred grains of fait giving 
75 of air. Attempts have been made to procure gun- 
powder by means of this fait, but as yet they have 
been attended with little fuccefs. 

The other properties of this fait as yet difcovered 
are, that it fhoots into rhomboidal cryftals ; it does 
not precipitate mercury, filver, or lead, from their fo- 
liations in nitrous acid ; and it gives out its air again in 
fuch a pure ftate as fcarcely to be paralleled in any 
other fubftance. 

With the mineral alkali the dephlogifticated acid 
forms a deliquefcent fait, foluble in fpiri c of wine; and 
which, even in a fluid ftate, detonates with burning 
charcoal. With lime, when fo far quenched that the 
air in its interftices is feparated, the dephlogifticated 
acid unites but weakly. It may be recovered from 
the lime, however, provided the light be obfcure, with 
very little lofs, and almoft unchanged. 

Marine Acid combined, 

Sal Sgefti- I. With Vegetable Fixed AllaTu This combination is 
vus fylvii. accidentally formed after the diftillation of volatile 

falts, by means of fait of tartar (fee Alkaline Salts). It 
was formerly known by the name of fal. digejlivus Syl- 
'vii; and a procefs for making it was inferted in the 
difpenfatories, under the name of fpiritus falls marini 
coagulatus y but as it has been found to poflefs no \n- 
tues fupenor, or even equal, to common fait, it is fallen 
into difufe. 

The cryftals of this kind of fait are not cubical, like 
thofe of common fait, but parallelepipeds, and if thrown 
into the fire crack and leap about with violence. They 
are foluble in greater quantity by hot water than cold; 
and therefore are eryftallized by evaporating the folu- 
tion to a pellicle, and then letting it cool.—Tt is very 
remarkable, that though by a diredf combination of 
vitriolic acid with vegetable fixed alkali, the fait called 
vitriolated tartar is formed ; yet if this alkali is once 
faturated with fpirit of fait, fo as to form a fal digejli- 
vns, upon the decompofition of this fait by means of 
oil of vitriol, the refiduum of the diftillation will not 
be a vitriolated tartar, but a fait eafily foluble in water, 
and which bears a ftrong refemblance to Glauber’s 
fait. Whether, by means of fpirit of fea-falt, the 
vegetable alkali could be converted into the mineral, 
or fait of foda, is a queftion well worthy of being folued- 
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II. With Mineral Alkali. This combination is the com- Marine 

mon alimentary fait, and is never made but for expe- ^ an;1. , r \ J , • ■ , , , , , its Combi- 
nment s lake ; as the marine acid cannot be had butnatjons< 
from fea-falt. For the extraction of this fait from fea- v -...J 
water, fee the article Salt. ^ 

III. With Volatile Alkali. The produce of this com-Sal ammo- 
bination is the common fal ammoniac, which is ufed niac, 
in different arts, and which has the property of making 
tin unite very readily with iron and copper, fo is much 
ufed by copperfmiths and in the manufactory of tinned 
iron. 

Sal ammoniac is ufually fold in large femi-tranfparent 
cakes, which are again capable of being fublimed into 
maffes of the like kind. If they are diffolved in water, 
the fait very ealily fhoots into fmall cryftals like fea- 
thers. Expofed to a moift air, it deliquates. It is one 
of the falts which produces the moil cold by its folu- 
tion; fo as to link the thermometer 18 or 20 degrees, 
or more, according to the temperature of the atmo- 
fphere. According to Mr Gellert, a folution of fal 
ammoniac has the property of diffblving refins. Ac- 
cording to Neumann, the volatility of fal ammoniac is- 
fo much diminifned by repeated fublimations, that at 
laft it remains half fluid in the bottom of the fublime- 
ing veflel. In its natural ftate, it fublimes with a de- 
gree of heat neceffary to melt lead. Pott fays, that a 
fmall quantity of fal ammoniac may be produced by 
diftilling fea-falt with charcoal, or with alum, or by 
dillilling marine acid with Armenian bole. The fame 
author affirms, that the inflammability of fulphur is 
deftroyed by fubliming it with twice its quantity of 
fal ammoniac. 79^ 

The method of making this fait was long unknown; How 
and it was imported from Egypt, where it was faid 
to be prepared by fublirnation from foot alone, or 
from a mixture of fea-falt, urine, and foot. That it 
ftiould be produced from foot alone is very impro- 
bable ; and the other method, from the known prin- 
ciples of chemiftry, is abfolutely impofiible. The 
compofition of this fait, however, being once known,, 
there remained no other deflderatum than a method 
of procuring thofe component parts of fal ammoniac 
fufficiently cheap, fo as to afford fal ammoniac made 
in Britain at a price equally low with what was im- 
ported. The volatile alkali is to be procured in plenty 
from animal fubilances or from foot ; and the low 
price of the vitriolic acid made from fulphur affords 
an eafy method of decompoiing fea-falt, and obtaining 
its acid at a low rate. A £al-ammoniac work has, ac- 
cordingly, been eftablifhed for feveral years paft in Edin- 
burgh : the principal material made choice of for pro- 
curing the volatile alkali is foot; and though no per- 
fons are admitted to fee the work, the large quantities 
of oil of vitriol brought into it, and the quantities of 
genuine fal mirabile which are there made, evidently 
ffiow that the procefs for making fal ammoniac alfo 
produces Glauber’s fait, by the decompofition of com- 
mon fait by means of vitriolic acid. The method of 
conducting the procefs is unknown ; but it is plain 
that there can be no other difficulty than what arifes 
from the volatility of the vapours of the alkali and of 
the marine acid. In the common way of diftilling thofe 
fubftances, a great part of both is loft ; and if it is at- 
tempted to make fal ammoniac by combining thele 
two when diftilled by the common apparatus, the pro- 

duce 
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duce will not pay the coft ; a little ingenuity? how- 
ever, will eafily fuggefl different forms and materials 
for diftilling-veffels, by which the marine acid and vo- 

' ^tde alkali" may be united without lofing a particle of 
either. 

If a folutioli of vitriolic or Glauber’s fecret fal am- 
moniac is mixed with fea-falt, the vitriolic acid feizes 
the alkaline bafis of the fea-falt, and expels the ma- 
rine acid; which immediately unites with the volatile 
alkali left by the vitriolic acid, and forms a true fal 
ammoniac. If this folution is now evaporated to dry- 
nefs, and the faline mafs fublimed, the fal ammoniac 
fifes, and leaves a combination of vitriolic acid and 

- mineral alkali at the bottom. This fixed mafs being 
diffolved, filtered, and evaporated, affords Glauber’s 
falls. This has fometimes been thought a preferable 
method of making fal ammoniac, as the trouble of di- 
ftilling the marine acid was thereby prevented ; but it 
is found vaftly inconvenient on another account, name- 
ly,that when fal ammoniac is mixed with any fixed fait, 
it is always more difficult of fublimation, and a part of 
it even remains entirely fixed, or is deftroyed. The 
mafs of Glauber’s fait alfo, by reafon of the inflam- 
mable and oily matter contained in impure volatile al- 
kalies, is partly changed into a fulphureous mafs, fo 
that the folution refufes to cryftallize; at leail the ope- 
ration is attended with intolerable trouble. 

IV. With Earths. The combinations of this acid 
with earths of any kind have never been found applica- 
ble to any purpofe, and therefore they are feldom made 
or inquired into. The combination with calcareous 
earth is indeed pretty frequently made accidentally, in 
the diftillation of volatile alkali from fal ammoniac 
by means of chalk or quicklime. When melted in 
a crucible and cooled, it appears luminous when 
ft ruck, and has been called phofphorus fcintillans. See 
Earths. 

V .With Gold.' The marine acid has no aft ion on 
gold in its metallic ftate, in whatever manner the acid 
be applied ; but if the metal is previoufly attenuated, 
or reduced to n calx, either by precipitation from aqua 
regis or by calcination in mixture with calculable me- 
tals, this acid will then perfeftly dilfolve, and keep it 
permanently fufpended. Gold, precipitated from aqua- 
icgis by fixed alkalies, and edulcorated by repeated 
ablutions, may be diffolved even in a very weak fpirit 
of fait by moderate digeftion. This folution appears 
of the fame yellow colour as that made in aqua-regis ; 
gives the fame purple ftain to the ildn, feathers, bones! 
and other folid parts of animals; the fame violet ftain 
to marble ; and ftrikes the fame red colour with tin. 
Even when common aqua-regia is made ufe of for the 
menftruum, it feems to be chiefly by the marine acid 
in that compound liquor that the gold is held in folu- 
tion. In diftillation the nitrous acid arifes, and the 
marine acid remains combined with the gold in a blood- 
red mafs, foluble, like moft of the combinations of me- 
tallic bodies with this acid, in fpirit of wine. If, to- 
wards the end of the diftillation, the fire is haftily 
raifed, part of the gold diftils in a high faffron-coloured 
liquor ; and part fublimes into the neck of the retort 
in clufters of long flender cryftals of a deep red colour, 
fufible in a fmall heat, dehquatmg in the air, and eafily 
foluble in water. By repetitions of this procefs the 
whole of the. gold may be elevated, except a fmall 

72. 
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quantity of white powder whofe nature is not known. Marine 
—This red fublimate of gold is faid to be eafily fufible .Aciti and 
with the heat of one’s hand, and to be fliown by the ‘ts pomW- 
Papifts for the blood of St Januarius ; the fublimate ^ 
contained in a phial, being warmed by the hands of g00 
the priefts who hold it, conftitutes the miracle of that Blood of St 

Januarius. 
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Silver, 

faint’s blood melting on his birth-day. 
VI. With Silver. Strong fpirit of fait corrodes leaf- 

filver into a white powder, but has no effeft on filings 
or larger mafles of the metal. If applied in the form 
of vapour to maffes of filver, and ftrongly heated at the 
fame time, it readily corrodes them. Thus, if filings, 
grains, or plates,, of filver are mixed with about twice 
their weight of mercury fublimate, and expofed to a 
moderate fire, in a retort, or other diftilling veffel, a 
part of the marine acid in the fublimate wilf be fepa- 
rated and unite with the filver, leaving the mercury 
to arife in the form of mercurius dulcis. Marine acid 
is commonly fuppofed to be incapable of diffolving 
filver into a liquid ftate ; but Henckel relates, that if 
red filver ore, which confifts of filver intimately mix- 
ed with red arfenic, be digefted in fpirit of fait, the fil- 
ver will be extrafted and kept permanently diffolved. 8 

The combination of marine acid with filver is called Luna’cor- 
lunci cornea. T. he moft ready way of preparing it isliea* 
by diffolving filver in the nitrous acid, and then ad- 
ding fpirit of fait, or a folution of fea-falt, when a 
precipitation inftandy enfues; the marine acid expels 
the nitrous, and, uniting with the filver, falls to the 
bottom in form of a white powder. The fame pre- 
cipitation would take place, if a folution of filver was 
made in the vitriolic acid. 

Luna cornea weighs one-fourth more than the filver ifs 
employed; yet, when perfeftly wafhed, it is quite in-ties, 
lipid to the tafte. It does not diflolve in water, fpi- 
nt of wine, aquafortis, or aqua-regis; but is in fome 
imall degree afted upon by the vitriolic acid. It 
melts in the fire as foon as it grows red-hot; and, on 
cooling, forms a ponderous brownifh mafs, which be- 
ing caft into thin plates, becomes femitranfparent, and 
lomevvhat flexible, like horn ; whence its name luna 
cornea. A ftronger fire does not expel the acid from 
the metal, the whole concrete either fubliming entire, 
or palTing through the crucible. It totally diffolves in 
volatile alkaline fpirits without any reparation of the 
metal. Expofed to the fire in a clofe copper velfel, 
it penetrates the copper, and tinges it throughout of 
a filver colour. Kunckel obferves, that when care- 
hilly prepared, melted in a glafs velfcl, and fuffered to 
cool flowly, to prevent its cracking, it proves dear 
and aanfparent; and may be turned into a lathe and 
formed into elegant figures. He fuppofes this to be 
the preparation which gave rife to the notion of malle- 
able glafs. 

VII. With Copper. In the marine acid, copper dif- 
folves but flowly. The folution, if made without heat, 
appears at brown ; but, on ftanding for fome time, 
depofits a white fediment, and becomes green. On 
adding frelh copper, it becomes brown again, and now 
recovers its greennefs more flowly than before. The 
white fedrment, on being barely melted, proves pure 
and per.eft copper of the fame colour as at firft. Cop- 
P,e.r ca“-ined by fire communicates a reddifli colour to 
this acid. 

VIII. With Iron. .The marine acid afts upon iron 
2 _ left 
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lefa vehemently than the nitrous, and does not diffolve 
fo much ; neverthelefs, it attacks the metal brilkly, fo 
as to raife confiderable heat and efFervefcence, and dif- 
folve it into a yellow liquor. Duxing the folution, an 
inflammable vapour arifes as in the folution of this me- 
tal by vitriolic acid. This folution of iron does not 
cryftallize. If it is evaporated, it leaves a green ifli 

g06 faline mafs, which is foluble in fpirit of wine, and runs 
Iron volati- in the air into an aftringent yellow liquor. On di- 
lized. ft illation, fume of the acid feparates, and towards the 

end of the operation the fpirit becomes yellow. This 
is followed by a yellowifh, or deep reddilh fublimate, 
which gliftens like the feales of fifties; leaving be- 
hind a fubftance which confifts of thin, glofly plates, 
like talc. 

The folution of iron in fpirit of fait, with the addi*- 
tion of fome fpirit of wine, is ufed in medicine as a 
corroborant, under the name of tindura martis. The 
fublimate of iron is alfo ufed for the fame purpofe, 
and called ens veneris, or Jlores martiales. It is com- 
monly directed to be prepared by fubliming iron fi- 
lings and fal ammoniac together. In the procefs, the 
fal ammoniac is partly dccompofed, and a cauftic al- 

Flores mar- kaline liquor diftiis. Then the undecompofed fal am- 
tiales. moniac, and the martial fublimate above mentioned, 

arife together. The fublimate has a deeper or lighter 
yellow colour, according as it contains more or lefs iron. 
^The name ens veneris is improper. It was given by Mr 
Boyle, who difeovered this medicine. He imagined it to 
be a preparation of copper, having made ufe of a colco- 
thar of vitriol containing both iron and copper. A me- 

gcg dicine of this kind was lately fold with great reputation 
Beftuchei*s on the Continent, under the name of Bejiuchef s nervous 
tin&ure. tincture. It was introduced by M. Beftuchef Field Mar* 

fhal in the Ruffian fervicc ; but not long after it came 
into vogue in Pruffia and other northern kingdoms of 
Europe^it made its appearance alfo in France, under 
the name of General de la Matte's golden drops. This 
happened through the infidelity of BeftuchePs opera- 
tor, who, for a fum of money, violated the oath ©f 
fecrecy he had taken to Beftuchef, and difeovered the 
fecret to de la Motte. To the latter it proved a very 
valuable acquifition ; for he not only procured a pa- 
tent for it from the king of France in 1730, with the 
exclufive privilege of felling it, but had a handfome 
penfion fettled upon him; felling his medicine befides 

id 808 a a Louis d’or per phial. 
Mi flakes The attention of the public was particularly drawn 
concerning to thefe drops, by their remarkable property of lofing 
it* their yellow colour in the fun, and regaining it in 

the fliade, which induced many to believe that they 
contained gold ; and in which opinion they were en- 
couraged by de la Motte. Even chemifts of no little 
reputation were deceived by this appearance; and M, 
Beaume, imagining he had difeovered the fecret, puh- 
lifhed a preparation to the wor d as the true arcanum 
of la Motte’s drops. It confifted of a calx of gold 
precipitated from aqua-regia by means of fixed al- 
kali, and redifibived in nitrous acid, to which was ad- 
ded a large quantity of fpirit of wine. Others, how- 
ever, who could find nothing but iron by an analyfis 
of the drops, refufed their aftent; and at length, in 
1780, M. Beaume’s miftake was made evident by the 

thod of pie-publication of the procefs at the defire of the emprefs 
paring it. 0£ Rug'ia> wg0 gave oqco rubles for the receipt. The 

.original recipe is perplexed, tedious, and expenfive ; 
Vol. IV. Part II. 
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but when deprived of its fuperfluous parts, is nearly Marine ^ 
as follows. Six pounds of common pyrites and twelve 
of corrofive fublimate are to be triturated together, nat,ons, 
and then fubiimed fix or eight times till all the mer- y—J 
cury is expelled. The refiduum is to be boiled three 
times with thrice its quantity of water, and as often 
filtered, and laftly, diftilled to drynefs. By increa- 
fing the fire, a martial fait is at laft fubiimed into the 
neck of the retort; to three drachms of which are to 
be added 12 ounces of highly reftified fpirit of wine, 
and the whole expofed to the rays of the fun. This is 
the yellow tin&ure ; but there was alfo a white one, 
which, however, feems to be but of little value. It is 
made by pouring on the refiduum of the lad fublima* 
tion twelve pounds of highly redlified fpirit of wine, 
and drawing it off by a gentle diftillation after a few ^ g0g 
days digeftion.—Mr Klaproth imagines, from the fol-Suppofed to 
lowing experiment, that BeftuchePs tindlure abforbs aT’rk 

4th 8c8 
True me- 

phlogifton from the rays of the fun. He poured a 
few drops of a folution of tartar into two ounces of iun>s raySi • 
diiliiled water, and divided this into two parts. Into 
one glafs having poured a few drops of the tinfture 
that had not been expofed to the fun, the iron was 
precipitated in the ufual form of a yellow ochre ; but 
on treating in the fame mariner a portion of the tinc- 
ture that had been expofed to the folar rays, the pre- 
cipitate fell of a bluifh green colour. 809 

IX. With Tin. Though the concentrated marine acid Solution of 
has a greater attraction for tin than any other acid, ittin‘ 
docs not readily diffolve this metal while the acid is in its 
liquid ftate ; but may be made to diffolve it perfectly 
by the addition of a final! quantity of fpirit of nitre. 
Neumann obferves, that an ounce of fpirit of fait, with 
only a fcruple of fpirit of nitre, diffolved tin perfectly: 
but on inverting the proportions, and taking a fcruple 
of marine acid to an ounce of the nitrous, four feru- 
ples, or four and an half, of tin, were diffolved into a 
thick pap; fome more of the marine acid being gra- 
dually added, the whole was diffolved into a clear li- 
quor. In making thefe folutions, a fmall quantity of 
black matter ufualiy fublides. 

The folution of tin is fometimes colourlefs ; fonie- 
times of a bluilh, or yellow colour, according to dif- 
ferent circumltances of the procefs. It is of the 
greateft confequence in dyeing, by not only heighten- 
ing the colours, but making them more durable (See 
Dyeing). It flioots into fmall cryftals; and, if in- 
fpiffated, deliquates in the air. gIO 

Marine acid in its concentrated ftate Volatilizes tin, Smoking IF- 
and forms with it a thick liquor, which, from its in- of in- 
ventor, is called fmoking liquor of Lihavius. To pre- ■ 
pare this fmoking liquor, an amalgam muft be made 
of four parts of tin and five of mercury. This amal- 
gam is to be mixed with an equal weight of corro- 
live mercury, by triturating the whole together in 
a glafs mortar. The mixture is then to be put into a 
glafs retort, and the diftillation performed with a fire 
gradually increafed. A very fmoking Irquor paffes 
into the receiver ; and towards the end of the diftil- 
lation, a thick, and even concrete matter. When 
the operation is finiftied, the liquor is to be poured 
quickly into a cryftal glafs-bottle, with a glafs ftopper. 
When this bottle is opened, a.white, copious, thick, 
and poignant fume iffues, which remains long in the 
air without difappearing. 

The acid in this liquor is far from being faturated, 
3 P and 
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and is capable of ftill diffolvlng much tin in the ordi- 
na.ry wa7- Fi'om this imperfedl faturation, together 
with its concentration, proceeds partly its property of 
fmoking fo^ confiderably: neverthelefs, fome other 
caufe probably concurs^ to give it this property ; for 
though it fmokes infinitely more than the moil con- 
centrated fpirit of fait, its vapours are, notwithftand- 
mg, much leis elaltic. It has all the other properties 
of concentrated marine acid when imperfectly faturated 
with tin. If it is diluted with much water, moll of 
the metal fepaiaces in light white doclcs* In dyein0*, 
it produces the fa,me effefts as folution of tin made in 
the common way. If the diftillation is continued af- 
ter the fmoking liquor of Libavius has come over, the 

' mercury of the corrofive fublimate will then arife in its 
proper form. 

X. With Lead. Marine acid, whether in its concen- 
trated or diluted Hate, has little effeft upon lead, unlefs 
a {lifted by heat. If fpirit of fait is poured on filings of 
lead, and the heat is increafed fo as to make the li- 
quor boil and diftil, a part of the acid will be retained 
by the metal, which will be corroded into a faline 
mafs; and this, by a repetition of the procefs, may be 
diffolved into a limpid liquor. If lead is diffolved in 
aquafortis, and fpirit of fea-falt, or fea-falt itfelf, ad- 
ded, a precipitation of the metal enfues ; but if fome 
aqua-regia is added, the precipitate is rediffolved. 

The combination of lead with marine acid, has, 
when melted, fopie degree of tranfparency and flexi- 
bility like horn; whence, and from its refemblance to 
lima cornea, it is called plumbum corneum. This fub- 
ftance is ufed in preparing phofphorus, according to 
Mr Margraaf’s method. 

XI. Wit/} dhiicLjiher. Marine acid in its limpid 
ftate, whether concentrated or diluted, has no effed 
upon qXckfilver, even when affifted by a boiling heat; 
but if mercury is diffolved in the vitriolic or nitrous 
acids, and fea-falt, or its fpirit, is added to the folu- 
«.ion, it immediately precipitates the quickfilver in the 
fame manner as it does filver or lead. If concentra- 
ted marine acid, in the form of vapour, and ftrongly 
heated, meets with mercury in the fame {late, a very 
intimate union ta^-es piace ; and the produce is a moil 
violent corrofive. and poifonous falt^ called corroftve 

fulUmate^ mercury. This fait is foluble, though fpa- 
ringly, in water ; but is far from being perfectly fatu- 
rated with mercury ; for it will readily unite With al- 
moft its own weight of frefh quickfilver, and fublime 
with it into a folul white mafs (which, when leviga- 
ted, alTumes a yellowifh colour) called mercur'ius dulcis, 
aquila alia, or calomel. 

There have been many different ways of preparing 
corrofive mercury, recommended by different chemifts! 
Neumann mentions no fewer than ten. t. From mer- 
cury, common fait, nitre, and vitriol. 2. From mer- 
cury, common fait, and vitriol. 3. Mercury, common 
iHit, and fpnit of nitre, q. Solution of mercury in 
aquafortis and fait. <y. Solution of mercury in a- 
quafortis, and ipirit ci fait, or the white precipitate. 
6, Mercury, commo * fait, nitre, and oil of vitriol! 
7. Edulcorated turbith mineral, and common fait. 8. 
Red precipitate, common fait, and oil of vitriol. 9. e! 
dulcerated turbith mineral, and fpirit of fait. 10 Mer- 
cury, fal ammoniac, afid oil of vitriol. 

From a view of thefe different methods, it is evi- 
uGnt, that the intention of them all is to combine the 

^ ^ Practice, marine acid with quickfilver ; and as this combination Marine 
can be effedled without making ufe of the nitrous acid, Acitl ancl 

the greateft chemitts have imagined that this acid! its Combi’ 
which is by far the moll expenfive of the three, might be , 
thrown out of the procefs altogether, and the fublimate 
by more conveniently made by diredlly combining ma- 
rine acid and mercury in a procefs fimilar to the di- 
ftillation of fpirit of fait. This method was formerly 
recommended by Kunckel; then publiftied in the me- 
moirs of the Academy of Sciences for 1730 ; and has 
been adopted and recommended by Dr Lewis. 

I he procefs confifts- in diffolvmg mercury in the vi- 
triolic acid, as direifted for making turbith mineral. 
The white mals remaining on the exficcatio.n of this 
folution is to be triturated with an equal weight of 
dried fait, and the mixture is then to be fublimed in 
a fand-heat; gradually increafing the fire till nothing 
more arifes. & 

Neumann obferves, that there is a confiderable dif- DilFrfncei 
ference in the quality of fublimates made by the dif- of quality, 
ierent methods he mentions; particularly in thofe 
made with or without nitre. This we have alfo 
found to be the cafe ; and that fublimate made with- 
out the nitrous acid is never fo corrofive, or foluble in 
water, as that which is made with it: nor will it af- 
terwards take up fo large a quantity of crude mercury 
as it otherwife would, when it is to be formed into 
calomel. I he above procefs, therefore, tho’ very con- 
venient and eafy, is to be rejedled; and fome other 
m which the nitrous acid is ufed, fubftituted in its 
ftead. I he reaton of thefe differences is, that the fpi- 
nt of fait muft by fome means or other be dephlogi- 
fticated before it can unite in fufficient quantity with 
the metal, into the compound defired, which isaccom- 
phihed by the addition of nitrous acid. 

From Tachenius, Neumann gives us the following 
procefs, which he fays was the method of making 
iublimate at London, Venice, and Amfterdam. Two 
hundred and eighty pounds of quickfilver, 400 pounds . 
oi calcined vitriol, 200 pounds of nitre, the fame 
quantity, of common fait, and 70 pounds of the caput 
mortuum remaining after a former fublimation, or 
(in want of it) of the caput mortuum of aquafortis, 
making, in all, 1130 pounds, are well ground, and 
mixed together ; then fet to fublime in proper o-!affes 
placed in warm allies, the fire is increafed by degrees, 
and continued for five days and nights. In the making 
uch large quantities,. he fays, fome precautions are 

necefiary, and which thofe conilantly employed here- 
in are heft acquainted with. The principal are, 
the due mixture of the ingredients, which in fome 
places is performed in the fame manner as that of 
the _ ingredients for gun-powder: that a head and 
receiver be adapted to the fubliming glafs, to favc 
iome ipirit of nitre which will come over. (Here 
a bent tube of glafs will anfwer the purpofe, as al- 
ready mentioned). The fire muff not be raifed too 
haitily. When the fublimate begins to form, the 
affes muff be removed a little from the fides of the 
g a s, or the glafs cautioufly raifed up a little from 
the afties. (Thislaft, we think, is highly imprudent.) 
i-atUy, the laboratory muff have a good chimney, ca- - 
pabie Ox carrying off the noxious fumes. The above- 
mentioned quantities commonly yield 360 pounds of 
lublimate; the 280 pounds of quickfilver gaining 80 
from the 200 pounds of feu-fidt. The makers of fub- 

■ : ■ limate. 
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Marine limate in France, he fays, employ, in one 'operation, zinc in its metalline form, with a little ponderous and Marine ^ 
Acid and only 20 pounds of mercury. This they diffolve in fixed butyraceous matter, which liquefied in the air. q^Combi- 
its Combi- aqUafortig} evaporate the folution to drynefs, mix the The lump was far more brittle than zinc ordinarily is;natjonSi 

^tu ^s' , dry matter with 20 pounds of decrepitated fea-fa!t of a reddifh colour on the outfide, and blackiih within. ' —-J 
and 60 of calcined vitriol, and then proceed to fubli- The bottom of the retort was variegated with yellow 
mation. and red colours, and looked extremely beautiful. The 

Obferva- The above proceffes, particularly the lafl, are un- 
tions on the exceptionable as to the production of a fublirnate per- 
different feftly corrofive ; but the operation, it is evident, mufl 

| methods, atten^eci with confiderable difficulty, by reafon of 
the large quantity of matter put into the glafs at once. 
We muft remember, that always on mixing a volatile 
fait with a quantity ©f fixed matter, the fublimation 
of it becomes more difficult than it would have been 
had no fuch matter been mixed with it. It is of 
confiderable confequence, therefore, in all fublima- 
tions, to make the quantity of matter put into the 
glafs as little as poffible. It would feem more pro- 
per, inftead of the calcined vitriol ufed in the pre- 
cedes laft mentioned, to diflblve the mercury in 
the vitriolic acid, as dirt died for tuibith mineral, 
and fublime the dry mafs mixed with nitre and fta- 

gig ialt. 
Suppfeda- It has been faid, that corrofive fublimate mercury 
dulteration was frequently adulterated with arfenic ; and means 
with arfe- ]iave even been pointed out for detcCting this fuppo- 

fed adulteration. Thefe means are, to diflblve a little 
of the fufpedled fait in water, and add an alkaline 
lixivium to precipitate the mercury. If the precipitate 
was of a black colour, it was faid to be a certain fign 
of arfenic. This, however, ffiows nothing at all, but 
that either the alkali contains fome inflammable mat- 
ter, which, joining with the precipitate, makes it ap- 
pear black ; or that the fublimate is not perfectly cor- 
rofive ; for if a volatile alkali is poured on levigated 
mercurius dutch, the place it touches is inftantly turned 
black. 

^I9'. Mercurius dulcis, or calomel, is prepared by mixing 

duS:riUS equal parts, cr at lead three of quickfilver with four 
of fublimate ; after being thoroughly ground together 
in a glafs or ftone mortar, they are to be poured 
through a long funnel into a bolt-head, and then fub- 
limed. The medicine has been thought to be im-' 
proved by repeated fublimations, but this is found to 
be a miftake. Mr Beaume has found that mercu- 
rius dulcis cannot be united with corrofive fublimate 
in the way of fublimation ; the former, by reafon of 
its fnperior volatility, always rifesyto the top of the 
vefiel. 

7inc vola XU* With Zinc. This femimetal difiblves readily in 
tiiized. " the marine acid into a tranfparent colourlefs liquor. It 

is volatilized, as well as moft other metallic fubftances, 
by this combination, as appears from the following 
procefs delivered by Neumann. 

“ Equal parts of filings of zinc and powdered fal 
ammoniac being mixed together, and urged with a 
gradual fire in a retort; at firfl: arofe, in a very gentle 
heat, an exceffively penetrating volatile fpirit, fo itrong 
as to flrike a man dowm who ffiould inadvertently re- 
ceive its vapour freely into the nofe. This came over 
in fubtile vapours, and was followed by a fpirit of fait 
in denfe white fumes. In an open fire, white flowers 
fucceeded ; and at length a reddifh and a black butter. 
In the bottom of the retort was found a portion of the 

remaining zinc was mixed afrefh with equal its weight 
of ial ammoniac, and the pi-ocefs repeated, A vola- 
tile alkaline fpirit and marine acid were obtained as at 
firfl:; and in the retort was found only a little black 
matter. When the zinc was taken at firft in twice the 
quantity of the fal ammoniac, the part that preferved 
its metallic form proved lefs brittle than in the forego- 
ing experiment, and the retort appeared variegated in 
the fame manner. On endeavouring to reftify the 
butter, the retort parted in two by the time that one 
half had dxftilled.” The nature of this combination is 
unknown. giT 

XIII. With Reguhs of Antimony. This femimetal can- Butter of 
not be united with the marine acid unlefs the latter is andmony. 
in its moft concentrated Hate. The produce is an 
exceffively cauftic thick liquiu, called hitter of antimo- 
ny. The procefs for obtaining this butter is fimilar 
to that for diitilling the fmoking fpirit of Liba- 
vius. Either crude antimony, or its regains, mav 
be ufed : for the fpirit of fait will attack the reguline 
part of this mineral without touching the fulphureous. 
Three parts of coYroilve fublimate are to be mixed 
with one of crude antimony ; the mixture to be di- 
gefted in a retort fet in a fand heat; the marine acid 
in the fublimate will unite with the reguline part of 
the antimony. Upon increafing the fire, the regulus 
arifes, diffolved in the concentrated acid, not into a li- 
quid form, hut that of a thick undfuous fubflance like 
butter, from whence it takes its name. This fub- 
ftance liquefies by heat, and requires the cautious ap- 
plication of a live coal to melt it do.wn from the neck 
of the retort. By redlification, or expofure to the 
air, it becomes fluid like oil, but {fill retains the name 
of butter. If water is added to butter of antimony, 
either when in a butyraceous form, or when become 
fluid by redlification, the antimony is precipitated in a 
white power called powder of algarcth, and improperly 
mercurius ’vita. This powder is a violent and very un- 
fafe emetic. The butter itfelf was formerly ufed as a 
cauftic; but it was totally neglected in the prefent 
pradtice, until lately that it has been recommended as 
the moft proper material for preparing emetic tartar. 
(See below.) Mr E)olfufs recommends the following 
method as the heft for making butter of antimony; 
•viz. two ounces and a quarter of the grey calx of an- 
timony, eight ounces of common fait, and fix of acid 
of vitriol. By diitilling this mixture, ten ounces of 
the antimonial cauftic were obtained ; and in order to 
determine the quantity of metal contained in it, he 
mixed two ounces of the cauftic with four ounces of 
water; but thus fuch a ftrong coagulum was formed, 
that he was not able to pour off any of the water even 
after ftanding 24 hours. The precipitate, when care- 
fully dried, weighed 50 grains. The refuit was much 
the fame when glafs of antimony was ufed, only that 
the precipitate was much more confiderable ; half an 
ounce of the cauftic then yielding 60 grains, though at 
another time only 50 grains were obtained. In the re- 
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Marine fiduum of the fofmer experiment he found 30 grains of 

its^Combi- an earthY fuhftance, chiefly a combination of calcare- 
nations. ous earth with muriatic acid. 
4'" v-- J ^ hen the mercurius vitas precipitates, the union be- 

tween the marine acid and regulus is totally diflolvcd ; 
fo that the powder, by frequent wafhings, becomes per- 
feftly free from every particle of acid, which unites 
with the water made ufe of, and is then called, very 

824 improperly, phllofopine fpirit of vitriol. 
Sympathe- XIV. With Regulus of Cobalt. Pure fpirit of fait dif- 
tic ink. folves this femimetal into a reddifh yellow liquor, which 

immediately becomes green from a very gentle warmth. 
On faturating the folution with urinous fpirits, the 
precipitate appears at fir ft white, but afterwards be- 
comes blue, and at length yellow. If the nitrous acid 
is added to folutions of regulus of cobalt, they aflume 
a deep emerald green when moderately heated, and on 
cooling become red as at firft. Duly evaporated, they 
yield rofe-coloured cryftals, which change their colour 
by heat in the fame manner. This folution makes a 
surious fympathetic ink, the invention of which is 
commonly aferibed to M. Hellot, though he himfelf 
acknowledges that he received the firft hint of it from 
a German chemift in 1736. Any thing wrote with 
this folution is invifible when dry and cold ; but af- 
fumes a line green colour when warm, and will again 
difappear on being cooled ; but if the heat has been 
too violent, the writing ftill appears. M. Plellot ob- 
ferves, that if nitre or borax be added to the nitrous 
folution, the chara&ers wrote with it become rofe- 
culoured when heated j and if fea-falt is afterwards 
pafled over them, they become blue ; that with alkali 
fufficient to faturate the acid, they change purple and 
red with heat.- - A blue fympathetic ink may be made 
from cobalt in the following manner. Take of an 
earthy ore of cobalt, as free from iron as pofiible, one 
ounce. Bruife it, but not to too fine a powder. Then 
put it into a cylindrical glafs, with 16 ounces of diftil- 
led vinegar, and fet the mixture in hot fand for the 
fpace of fix days, ftirring it frequently ; or elfe boil it 
diredtly till there remain but four ounces. Filter and 
evaporate it to one half.. If your folution be of a rofe 
colour, you may be certain that your cobalt is of the 
right fort. A red brown colour is a fign of the folu- 
tion containing iron ; in which cafe the procefs fails. 
To two ounces of the folution thus reduced, add two 
drachms of common fait.—Set the whole in a warm 
place to diflblve, and the ink is made. 

0il of \rfe- XV. With Regulus of Arftnic. This fubftance is 
aic foluble in all acids ; but the nature of the compounds 

formed by fuch an union is little known. If half a 
pound of regulus is diftilled with one pound of corro- 
five fublimate, a thin fmoking liquor and a butyrace- 
ous fubftance will be obtained, as in making the fmo- 
king liquor of Libavius. By repeated rectifications, 
this butter may be almoft all converted into fpirit. If 
equal parts of the arfenic and fublimate are ufed, a pon- 
derous black oil comes ova- along with the" fpirit, which 
cannot be mixed with it. By reftification in a clean 
retort, they will become clear, but ftill will not incor- 
porate. If they are now returned upon the red mafs 
remaining in the firft retort, and again diftilled, a 
much more ponderous oil than the former will be ob- 

824 tained. 
Marine XVI. With Inflammable Sub/lancet. The acid of fea- 
ethex* 

S T R Y, Practice. 
fait is very little difpofed to contract any union with Marine 
the phlogifton, while in a liquid ftate ; and much lefs and 
fo, even in its moft concentrated ftate, than either theJ,L^.j7)

omj1' 
vitriolic or nitrous. Mr Beaume, however, has found,  ^ j 
that a fmall quantity of ether, fimilar to that prepared 
with the vitriolic and nitrous acids, may be obtained 
by caufing the fumes of the marine acid unite with 
thofe of (pirit of wine. Others, and particularly feme 
German chemifts, attempted to make this liquor, by 
employing a marine acid previoufly combined with me- 
tallic fubftances, fuch as butter of antimony. The 
fmoking liquor of Libavius fucceeds beft. If equal 
parts of this liquor and highly re&ified fpirit of 
wine are diftilled together, a confiderable quantity of 
true ether is produced ; but which, like the vitrio- 
lic and nitrous ether, muft be rectified in order to its 
greater purity. The tin contained in the fmoking li- 
quor is feparated and precipitated in white powder In 
this procefs, the acid is probably more difpofed to 
unite with the fpirit of wine, by having already be- 
gun to combine with the inflammable principle of the 
metal,— For marine ether, Mr Dollfufs recommends to 
put into a retort four ounces of digeftive fait previouf- 
ly well dried and powdered, and two ounces of man- 
ganefe ; pouring upon this a mixture of five ounces of 
fpirit of wine and two of oil of vitriol; the firft five 
ounces and a half of the diftilled liquor being poured 
back on the refiduum, and the whole afterwards drawn 
off by a gentle heat. The fpirit of fait thus obtained 
had a very penetrating agreeable odour, fomewhat like 
that of nitrous ether; and at firft fwam upon the top 
of water, but at length mixed with it on being agi- 
tated for a long time. Towards the end of the diftil- 
lation a little oil was obtained, which did not mix 
with the water; and by the addition of four ounces 
more of fpirit of wine, more of the dulcified acid was 
obtained. With regard to this kind of ether, however, 
Mr Weftrumb denies that it can be made by any me- 
thod hitherto known ; and infifts, that all the liquids 
as yet produced under the name of manne ether are in 
reality dulcified fpirit of fait, and not true ether, which 
will fwim on the top of water. 

Dr Prieitley has obferved, that the pure marine acid, Y-tfiuSio 
when reduced to an invifible aerial ftate, has a ftrong 
affinity with phlogifton ; fo that it decompofes many fton. 
fubftances that contain it, and forms with them an air 
permanently inflammable. By giving it more time, it 
will extraA phlogifton from dry wood, crufts of bread 
not burnt, dry flefh ; and, what is ftill more extraordi- 
nary, from flints. From what has been above related, 
it appears that the dephlogifticated fpirit of fait has a 
very ftrong attra&ion for phlogifton. 

EiTential oil of mint abforbed the marine acid air 
pretty faft, and prefently became of a deep brown co- 
lour. When taken out of this air, it was of the con- 
fiftence of treacle, and funk in water, fmelling different- 
ly from what it did before ; but ftill the fmdl of the 
mint was predominant. Od of turpentine was alfo 
much thickened ; and became of a deep brown colour, 
by being faturated with acid air. Ether abforbed the 
air very faft; and became firft of a turbid white, and 
then of a yellow and brown colour. In one night a 
confiderable quantity of ftrongly inflammable air was 
produced. 

Having once faturated a quantity of ether with acid 
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Marine air, he admitted bubbles of common air to it, through 
Acid and the quickfilvqjr by which it was confined, and ob- 

Combi- £^rved that white fumes w?ere made in it, at the en- 
fat!0n5 trance of every bubble, for a confiderable time. Ha- 

ving, at another time, faturated a fmail quantity of 
ether with this kind of air, and the phial which contain- 
ed it happening to be overturned, the whole room 
was inftantly filled with a white cloud, which had 
very much the fmell of ether, but peculiarly oftenfive. 
Opening the door and window of the room, this light 
cloud filled a long paffage and another room. The 
ether, in the mean time, was feemingly all vanifh- 
ed : but, fometime after, the furface of the quickfil- 
ver in which the experiment had been made was co- 
vered with a very acid liquor, arifing probably from 
the moiilure in the atmofphere, attratled by the acid 
vapour with which the ether had been impregnated. 
This feems to fhow, that, however much dilpofed 
the marine acid may be to unite with phlogiftic mat- 
ters when in its aerial ftate, the attra&ion it has for 
them is but very flight, and flill inferior to what it has 
for water. 

Camphor was prefently reduced into a fluid ftate by 
imbibing this acid air ; but there feemed to be fome- 
thing of a whilifh fediment in it. After continuing 
two days in this fituation, water was admitted to it, 
upon which the camphor immediately refumed its for- 
mer folid ftate ; and to appearance was the fame fub- 
ftance that it had been before. 

Strong concentrated oil of vitriol, being put to ma- 
rine acid air, was not *4 all affe&ed by it in a day and 
a night. In order to try wdiether it would not have 
more power in a condenfed ftate, it was compreffi-d 
with an additional atmofphere ; but, on taking off this, 
the air expanded again, and was not in the leaft di- 
minifhed. A quantity of ftrong fpirit of nitre was alfo 

I put to it without any fenfible effedft. From thefe laft 
experiments it appears, that the marine acid is not able 

ad Saj to diflodge the other acids from their union with water. 
Kew ac Belides the acids already mentioned, Mr Homberg 
difeover defcribe.s an artificial one generated by mixing two 

Hcmbe r ounces and a half of luna cornea, with an ounce and tm e g" a half of tin calcined alone and without addition, by 
means of fire. The mixture is to be expofed to a 
naked fire in a coated retort, of which two thirds ought 
to be left empty ; when a brownifh matter, an ounce 
and a half in weight, will adhere to the neck of the 
retort. This matter is tin combined with the marine 
acid, and the refiduum is filver deprived of the fame 
acid, which may therefore now be melted together 
without any lofs. The fublimate, well powdered and 
dried, is to be equally divided into two phials, and 
fublimed ; by repeating which operation two or three 
times, a volatile fait, of an acid nature, very white and 
tranfparent, is obtained. The refiduum of theie fubli- 
malions is always calx of tin. 

§ ^ Of the Fluor Add. 

V .ft aT This acid was difovered fome time ago by Mr Mar- 
vered by graaf, and more fully inveftigated by Mr Scheele. 
Mr Mar- The experiments by which it was originally produced, 
graaf aRC} jts properties afeertained, are as follows: 
Hc^

a7 I. Two ounces of concentrated vitriolic acid were 
pared,^ £ poured upon an equal quantity of fluor, which had been 
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previoufiy pounded in a glafs mortar, and then put in- Fluor Acid 
to a retort, to which a receiver was adapted, and the ^)rnbina- 
jun&ure clofed with grey blotting paper. On the tions 
application of heat, the mafs began to effervefee and — 
fwell, invifible vapours penetrated every where through 
the joining of the veffels, and towards the end of the 
procefs white vapours arofe, which coveied all the in- 
ternal parts of the receiver with a white powder.— 
The mafs remaining in the retort was as hard as a 
ftone, and could not be taken out without break- 
ing the veffel. The lute was quite corroded and 
friable. 

II. The procefs was repeated exactly in the fame 
manner, excepting only that a quantity of diftilled wa- 
ter was put into the receiver. A white fpot foon be- Forms a 
gan to form on the fur face of the water, juft in the w).i-e ear- 
centre, and immediately under the mouth of the re-th.v cruft 

tort. This fpot continually increafed, till at laft it co_ Wlt iwatcr» 
vered the whole furface of the water, forming a pretty 
thick cruft, which prevented the communication of the 
water with new vapours that came over. On gently agi- 
tating the receiver, the cruft broke, and fell to the bot- 
tom ; foon after which a new cruft like the former was 
produced. At laft the receiver, and foon after the re- 
tort alfo, became white in the infide. The veffels, 
when cooled, were found much corroded internally. In 
the receiver was an acid liquor mixed with much white 
matter, feparable by filtration. g, 

III. This white matter when edulcorated and dried, which has ' 
fhowed itfelf to be liliceous earth, by the following the proper- 
properties. 1. It was rare, friable, and white. 2. Itties ol hh- 
was not fenfibly foluble in acids. 3. It did not make ceoUl’eait 

a tough pafte with water, but was loofe and incohe- 
rent after being dried. 4. It diffolved by boiling in 
lixivium tartari, and the folution in cooling affumed 
a gelatinous cor.fiftence. 5..In its pure ftate it fuffered 
no change in the ftrongeft heat ; but when mixed 
with alkali, it boiled, frothed up, and formed a glafs 
in a melting heat. 6. It diffolved in borax without 
fwelling. _ g30 

IV. To determine whether this earth was formed 
during the procefs, he poured vitriolic acid upon pow-experiment 
deted fluor contained in a cylindei of brafs which was to-

cJeter* 
clofed exa&ly with a cover, after having fufpended tm.ne 

over the mixture an iron nau and a bit or charcoal. ^ 
On opening the veffcl two hours afterwards, he found 
the nail and charcoal unchanged ;. hut on moiftening 
them, he found both covered with aw.site powder in a 
fhort time. This powder had all the properties of fili- 
ceous earth; and as in the experiment he had made no 
ufe of glafs veffels, he concluded that it did not pro- 
ceed from the glafs veflels, as might have been fufpeft- 
ed from their being fo much corroded, but was gene- 
rated in fome other way. _ e„j. 

V Having recompofed fluor by faturating the a- Artificial 
cid with calcareous earth, he treated the compound in fluor yields- 
the fame manner as the natural fluor, with a frmilar a ilir‘liarre'" 
refult; and repeating the experiment five times over, fu‘u 

he conflantly found the filiceous earth and acid dimi- 
nifti con fide rably^ fo that at laft fcarce any mark of 
acidity was left. Thence he concluded, that all the 
fluor acid united itfelf by degrees with the vapours of 
the water, and thus formed the filiceous earth,.“ It may 
be obj: fted (fays Mr Scheele), that the ft- >r acidis per- 
haps already united by nature, with a fine uiiceous puw— 
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fiiifWr^t*'' ^er’ VV^JC^ ^ volatilizes, and carries over in diftillation, 
I S T R Y. 

83* 
Mr 
Schcele’s 
c jnclufion 
that the 
earth pro 

but leaves it as loon as it finds water to unite with, 
jull as muriatic acid parts with the regulus of antitno- 
ny, when butter of antimony is dropped into water. 
But if this was the cafe, the fiuor acid would leave 
the whole quantity of filiceous earth thus combined 
with it in the firll di'lillation, and therefore fhow no 
mark of its prefence in the following procefies. When 
I put fpirit of wine into the receiver inftead of water, 
no filiceous earth was produced ; but the alcohol be- 
came four. When I put an unftuous oil into the re- 
ceiver, all the fluor acid penetrated through the crevi- 
ces of the lute, and neither united with the oil, nor 
produced a filiceous earth. This happened alfo when 
acid of vitriol was put into the receiver. If therefore 
the filiceous earth was not a product of each diftiliation, 
but, being previoufiy contained in the acid,wasonly de- 

ceeds from pofited from it in confequence of the union of the acid continued the boiling for a few minutes longer 
an union °t with a third fubftance, I think the liliceous earth ought   ■’ r ’ • ^ ’ 0 * 

with water eclua% t0 aPPear when alcohol was put into the recei- ’ ver, with which it unites, as well as with water ; but 
as this does not happen, I conclude that not all che fi- 
liceous earth which is depofited upon the furface of 
water during the diftiliation of the iluor acid, was pre- 
vioufty dillolved in this acid.” 

This opinion of Mr Scheele did not meet-with ge- 
neral approbation. M. Boullanger endeavoured to 

*33 
Contefted 
by Meffrs 
I’oulianger, fhow, that the fluor acid is no other than the muria- 
Monner, 
See. 

834 
Their opi- 

tic intimately combined with fome earthy fubftance ; 
and Mr Monnet maintained that it is the fame with 
that of vitriol volatilized by fome extraordinary con- 
neftion with the fluor ; c.hich opinion was alfo 
maintained by Dr Priellley. Mr Scheele contefted 

rionsfliown thefe opinions, but found much greater difficulty in 
to be - t - ■ ■ - - 0 - - J- liis 1 fupporting neousby ^i 5 
Mr Scheele. thole 01 his adverianes. 

be different 
from that 
of fea-falt. 

opinions than in overthrowing 
Boullanger infilled that fluor 

acid precipitates the folutions of iilver and quickfilver, 
producing luna cornea with the former, and mer- 

Fluor acid curius dulcis with the latter. Mr Scheele owns 
proved to that fluor acid precipitates both thefe metals, but 

the precipitate obtained is in very fmall quantity, 
and the little that is produced arifes only from a frr.all 
quantity of fea-falt with which the fluor, as well as 
all other calcareous fubftances, is generally mixed. The 
greateft part of the acid, therefore, will not precipitate 
the folutions of thefe metals, which it ought to do up- 
on Mr Boullanger’s hypothefis. Mr Scheele then 
proceeds to fliow a method of feparating this fmall 
quantity of marine acid from that of fluor. A folu- 
tion of filver made with nitrous acid is to be precipi- 
tated with alkali of tartar, and as much acid of fluor 
poured upon the edulcorated powder as is fufficient to 
give an excefs of acid ; after which the folution is to 
be filtered. This folution of filver in fluor acid is then 
to be dropped into that acid we defire to purify, till no 
more precipitation enfues; after which the acid is filter- 
ed through grey paper, and diftilled to drynefs in a 
glafs retort. The aqueous part comes over firfl, but is 
foon followed by fluor acid, which covers the infide of 
both the veflels, together with the furface of the water 
in the receiver, with a thick filiceous cruft. The acid, 
thus rectified, does not precipitate folution of filver in 
the leaft, nor otherwife fhow the fmalleft; fign of muri- 
atic acid. 

That the fluor acid is different from that of vitriol, 

JPraifHee. 
Mr Scheele proved by the following experiment. Up-Fluor Acid 
on one ounce" of pure levigated fluor with alcohol, he an<f it;s 
poured three ounces of concentrated oil of vitriol, and 9om*iIla' 
diflilled the mixture in a fand-bath, having previoufly tl0‘‘^ ^ 
put 1 2 ounces of diftilled water into the receiver. He 
then took other three ounces of the fame acid diluted And Ironj 
with 24 ounces of water, to which he afterwards ad-f^at vi- 
ded lixivium tartari previoufly weighed, till he at-trioi’ 
tained the exa£t point of faturation. After the diftil- 
iation he weighed the remaining lixivium ; having kept 
up fuch a degree of heat for eight hours as was not 
fufficient to raife the vitriolic acid. On breaking the 
retort, and reducing the mafs to powder, he boiled it 
in a glafs vefiel with 24 ounces of water for fome mi- 
nutes; after which he added juft as much lixivium 
tartari as he had found before to be requifite for the 
faturation of three ounces of the vitriolic acid, and 

^ On examining the folution, it was found to contain a vi- 
triolated tartar perfe&ly neutralized, neither acid nor 
alkali prevailing in any degree ; which fhowed that no 
vitriolic acid had pafied into the receiver. The faline 
matter being then extratted with hot water, the re- 
maining earth was found to weigh 94- drachms. Two 
drachms of this diflblved in muriatic acid, excepting 
only a fmall quantity of matter which feemed to be 
fluor undecompofed, and which on being dried weigh- 
ed only nine grains. Into one part of this folution he 
poured iome acid of fugar, and into another vitriolic 
acid. The former produced faccharated lime, and the 
latter gypfum. A third part was evaporated to dry- 
nefs, and left a deliquefeent fait ; and the remaining 
part of the earth burned in a crucible, produced a real 
quicklime. 

I bus it appeared that the real bafis of fluor is quick- QuickHm.? 
lime, and. like wife that the fluor acid is different from thS bafis of 
that of vitriol, as appears further from the following 
confiderations : 1. Pure fluor acid does not precipitate 
terra ponderofa, nor folution of lead in nitrous acid. 
2. The fame acid, when faturated with alkali of tar- 
tar, evaporated to drynefs, and afterwards melted with 
powdered charcoal, does not produce any hepar ful- 
phuris. 

. ^Ir Monnet, in order to fupport his hypothefis, de- MJ38 

t 4- !-> r\ *- H      1 J y -r rues that iiuor contains any calcareous earth, 
of which he adduces the following 

-...{fake of In proof Mr Mon- 
w experiment : E- net on this 

qual quantities of alkali and fluor were melted toge-^ukjeA 
ther, with little or no change on the mineral ; for, af- 
ter having taken aw^ay by lixiviation the alkali em- 
ployed, he diflblved the fluor remaining on the filter 
in nitrous acid, adding vitriolic acid to the folution ; 
ana becaufe he obtained no precipitate, concluded at 
once, that fluor contains no calcareous earth. Mr 
ucheile, on the contrary, affirms that all folutions of 
floor yield a precipitate of gypfum whenever vitriolic 
acid is added to them. He explains Mr Monnet’s 
failure, by fuppofing that he had diluted his foiution 
with too great a quantity of water. „ 

Mr Wiegleb, diflatisfied with the hypothefis ofWiejlebY 
Scheele, as well as others, concerning the fluor acid, experi- 
began a new' fet of experiments on the mineral. jqa.ments on 
ving fir ft accurately repeated thofe made by Mr 
Scheele, he proceeded to inquire into the origin ofceouseartb. 
the filiceous earth, in the following manner: Having 
firit weighed the retort deftined for the experiment in 
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Fluor Acid an accurate manner, and found that its weight was 

two ounces and five drachms, he put into it two oun- 
ces of calcined fluor in powder, adding, by means of 
a glafs tube, 2^ ounces of oil of vitriol. The retort 
was then placed on the furnace; and a receiver, which 
when empty weighed two ounces, two drachms, and 
30 grains, and now contained two ounces of diftilled 
water, was luted to it. The diftillation was conduct- 
ed with all pofifble care, and at lall pulhed till the re- 
tort grew red hot ; but it was found impofilble to pre- 
vent a few vapours from penetrating through the lute. 
Next day the retort, feparated from the receiver, was 
found to weigh, together with its contents, five oun- 
ces, five drachms, and 30 grains ; and confequently had 
loll in weight one ounce, three drachms, and 30 grains. 
The receiver, which, with the -water, had originally 
weighed four ounces, two drachms, and 30 grains, 
now weighed five ounces and three drachms, and had 
therefore gained one ounce and 30 grains. This gain, 
compared with the lofs of the retort, fiiows that the 
retort loft more by three drachms than the receiver 
gained ; fa that thefe muft have undoubtedly paffcd 
through the luting in form of vapour. 

To determine the point in queftion, the empty vef- 
fels, with what had been put into them, were accurate- 
ly weighed; when the weights and lofs upon the whole 
were found to be as follows: 

oz. dr. gr. 
The empty retort 
Calcined fluor 
Oil of vitriol 

5 0 

o o 
4 o 

Total weight before diftillation 
After it 

Lofs of retort 

The empty receiver weighed 
The water put into it 

Total weight before diftillation 
Total weight after diftillation 

1 o 
5 3° 

3 3° 

2 30 
o o 

2 30 
3 a 

Gain of receiver - 1 o 30 
Deducting this gain of weight in the receiver from 
the lofs of weight in the retort, we find, that three 
drachms were wanting on the whole, which muft un- 
doubtedly, as already obferved, have been diflipated 
in vapour. The retort being now broken, and the 
dry earth both in its neck and arch feparated as accu- 
rately aspoflible, it was found to weigh three drachms; 
the refiduum in the retort weighed three ounces, two 
drachms, and 40 grains. Now, as the mafs in the re- 
tort had originally weighed four ounces and four 
drachms, it appeared, by deducing the refiduum, to 
have fuffered, on the whole, a lofs of one ounce, one 
drachm, and 20 grains. To determine the lofs more 
accurately, the following calculations were made : 

oz. dr. gr. 
The white earth feparated from the neck 

and arch of the retort 
Gain of the receiver 
Loft in vapour 

3 ° 
o 30 
3 ° 

Total 1 6 30 
Here Mr Wiegleb was furprifed to find, that the 

3. 

matter which came from the retort amounted to more Wurr Acid 
by five drachms ten grains than the mafs in the retort 
had loft of its original weight ; to illnftrate which it tions. 
was neceflary to weigh the retort and receiver by  v——i 
themfelves. The pieces of the retort now weighed on- 
ly one ounce feven drachms and 50 grains ; whereas, 
before the procefs, the weight of the retort was two 
ounces five drachms. It appeared, therefore, that it 
had loft five drachms ten grains, the very quantity 
which had been gained by the receiver. This laft hail 
loft nothing of its original weight. 

The fluid in the receiver was next diluted with four 
ounces of diftilled water, and the whole poured out 
on a Alter, in order to feparate the earthy matter 
with which it was mixed, and frefh water poured up- 
on it to take out all the acid : after which the earth 
was dried, and found to weigh 57 grains. The clear 
liquor was then diluted with more diftilled water, and 
afterwards precipitated with fpirit offal ammoniac pre- 
piyed with fixed alkali. A brilk effervefcence took 
place before any precipitate began to fall, but ceafed 
loon after the precipitation took place. The whole mix- 
ture became gelatinous ; and the precipitate, when dry, 
weighed two drachms. The whole quantity of earth, 
therefore, obtained in this procefs amounted to five 
drachms 47 grains, which is forty-feven grains more 
than the retort had loft in weight. This exccfs is, by 
our author, attributed to part of the acid ftill adhering 
to it, and to the acceffion of fume moifture from the 
air ; to determine which he heated each of the parcels 
of earth red hot feparately, and thus reduced them to 
four drachms 52 grains, which is lefs by 18 grains 
than the lofs of the retort, and which, he is of opi- 
nion, muft have efcaped in the three drachms of va- 

PT' ... s4o from this experiment Mr Wiegleb concludes, that The earthy 
the earth produced in the diftillation of fluor proceeds cruft pro- 
neither from the fpar nor from a combination of the 
acid with water, but from the folution of the glafs by 
the fparry acid. To his opinion alfo Dr Crell ac- diftilling 
cedes. “In diftilling fluor (fays he) with oil of vi-veffeb. 
triol, I have found the retort as w7ell as the receiver 
very much corroded. I poured the acid obtained by 
the procefs into a phial furnifhed with a glafs ftopper, 
and obferved after fome time a confiderable depofition. 
I then poured the liquor into another phial like the 
former ; and that it might neither on the one hand 
attack the glafs, nor on the other xcompofe filiceous 
earth with the particles of water, according to Mr 
Scheele’s hypothefis, I added highly rectified fpirit of 
wine. I fawq however, after fome time, another confi- 
derable depofition. This feemed alfo to proceed from 
the glafs that had been before diftblved, which the acid 
let fall in confequence of the gradual combination with 
the fpirit of wine ; otherwife wre muft fupp.ofe, what 
to me appears incredible, that the acid decompofes the 
fpirit, attra&s the water, and forms the earth.” g 

This Angular acid has been ftill further examined by MrMayerb 
Mr Meyer. He informs us, that, among Mr Scheele’s examina- 
experiments, he was particularly ftruck by one in ti011 °f lAc 
which no earthy cruft was obtained, after putting fpi- ^lUt'r aCiLU 

rit of wine into the receiver. Mr Meyer repeated this 
experiment, hoping, that when but little fpirit was put 
into the receiver, he might be able to procure a new 
kindpf ether. An ounce of finely powdered fluor, wfliich 
had been previoufly heated red hot, was put into a 

glafe* 
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andit*^C'^ t° which was fitted a receiver contain* 
Gombina- ,n^ three ounces of highly rcdified French brandy. 

S T R Y. 
a little moiftened, and placed in a glafs retrtri 

Practice. 
a great Fiuor Acidi 

tions. 1 he didillation was continued for three hours with 
■ a gentle heat; when the acid, having made its way 
through the bottom, put an end to the procefs. No 
cruft could be perceived on the furface of the fpi- 
rit; but in the place where it had been in con- 
tadf with the receiver there was a thin ring of tranfpa- 
rent jelly. 1 he fame mixture of oil of vitriol and fiuor 
vvas therefore again put into a retort of very ftrong 
glafs, and the fame fpirit put into the receiver. The 
diftillation was conduced two hours with a gentle, and 
afterwards with a ftronger, heat. When it was half 
over, the Ipirit began to change into a thin jelly ; and 
at the end of the procefs fome firmer pieces were found 
at the bottom. Thefe were wafhed with fpirit of 

and in order to obtain the fpirit together with 

foam arofe, and the thick vapours that afcended cover-anc*lts 

ed the water in the receiver with a white cruft. A fcru- 5'orni>‘na' i „ . ...... . - t:ons. pie of the fait on folution, left behind a grain of earth, i 
wdiich, as I conjeftme, it had taken up during the eva- 
poration in the glafs veflel.” 

To prevent this, our author diftilled half an ounce 
of fluor with an ounce of oil of vitriol for five hours. 
The crufts were feparated from the water; they weigh- 
ed, after being well wafiied and dried, eleven grains; 
they were white and very flocculent; thirty-two grains 
of liliceous earth were precipitated from the filtered 
water : the ley Was then evaporated in a leaden veiTel, o 
and yielded 8o grains of fait. As glafs veffels were no Expert 
longer to be trufted, a piece of a gun-barrel furnifhed merits made 
with a cover, and terminated by a bent tube, intended w‘th *n 

^ ' - jr„n difHl 
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the acid in a pure ftate, it was put into a large retort, 
and again fubjefted to diftillation. As the retort grew 
warm, the opal-coloured fpirit became clear and fwell- 
ed, what remained becorhing again gelatinous ; a good 
deal of earth remained behind, but did not adhere firmly 
to the retort, which was fmooth in the infide, thoughful] 
of lhallow excoriations. It was alfo evident, that thfc 
glafs was actually corroded, and that the earthy mat- 
ter is not a mere cruft adhering to the infide. The 
jelly being thoroughly edulcorated, as well as the earth 
that remained in the retort after the re&ification, and 
that which was difiblved in the water precipitated by 
Ipirit of fal ammoniac, the whole quantity amounted 
to two drachms. That which had feparated fpontane- 
oufiy was femitranfparent. “ As this earth (fays he) 
•ftiowed the properties of filieeous earth, and the glafs, 
■which was fo math corroded, confifts in great meafure 
of it, the greateft part of it might come from the glafs, 
and the reft of it perhapsbe a conftituent part of the fiuor 

procure the 1t^e^' *n order_to afcertain this, it was necefiary to ob- 
acid free ta*n ^uor ac'd quite free fromliliceousearth. I there- 
irom filice- expofed the ley, which I had procured by the pre- 
ousearth, cipitation of the earth with fal ammoniac, to a gentle 

evaporation in a flightly covered glafs veffcl. The pro- 
duct was one drachm 56 grains of an ammohiacal fait ; 
the glafs did not appear to have been attacked. Half 
a drachm of this fait was fublimed in a fmall retort, 
which, towards the end of the operation, was laid on 
the bare fire. No cruft appeared on the furface of the 
water in the receiver. At the bottom of the retort 
lay a little flocculent earth of a light grey colour, above 
which the internal furface was covered with a white 
pellicle that reflefted Various colours ; and in the neck 
there was a fublimate. The thin pellicle eafily fepa- 
rated in many places from the glafs, which was 
fmooth beneath, though not without fome fmall fur- 
rows. I poured water both upon the ammoniacal fait 
and cruft ; in confequence of which it acquired a very 
four tafte, and coloured the tin&ure of turnfole red. 
.1 he white cruft that was left behind undiffolved weigh- 
ed five grains, and melted into a green glafs without 
addition. This was nothing but the glafs that had 
been corroded by the fluor acid ; but as this acid can 
be fet loofe only by ftrong heat, it had done no more 
than corrode the glafs, without palling over along with 
it in the form of vapour, and then depofiting it again 
on the water. For, upon pouring two drachms of oil 
<j{ vitriol upon half a drachm of this ammoniacal fait, 
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ferve inftead of the neck of a retort, was afterwards jfJI1 

ufed; and with this apparatus the following experi- V£ C * 
ments were made: ' . 

_ I • Half a drachm of the newly prepared fal-ammo- 
niac was diftilled for two hours with two drachms of 
oil of vitriol, into a glafs receiver containing an ounce 
of water. No veftige of a cruft could be perceived on 
the water, but fome earth was perceived in the receiver, 
where the vapours having afcended through the tube, 
came into contact with the wet glafs; and here the 
furface was become fenfibly rough. On the addition 
of volatile alkali, a few fioccuh of fihceous earth, a- 
mounting only to one-fourth of a grain, were thrown 
down out of the water* 

2. A drachm of oil of vitripl was added to a drachm 
and an half of the fait; but a leaden receiver was now 
uled, containing an ounce of water as before. The 
water acquired an unpleafant fmell, but fhowed no 
figns of a cruft. On the addition of fpirit of fal am- 
moniac, a little grey'earth weighing half a grain fell to 
the bottom. 

_ 3. A fcruple of this fait, mixed with an equal quan- No ^ 
tity of white fand in fine powder, and diftilled with a formed by 
drachm and an half of oil of vitriol, into an ounce ofm'xing* 
water in the leaden receiver, (bowed no fign of a cruft.fan<1 with 3 

The water had a putrid fmell, and left on the filter 
two grains and an half of grey earth, Avhich ran under lluor acid, 
the blow-pipe into a grain of lead. Volatile alkali 
precipitated five grains of grey earth, which melted oil 
the addition of a little fait of tartar into a black glo- 
bule, though the blow-pipe alone made no change 
in it. 0 

4. To 13 grains of the fame ammoniacal fait a drachm Buti^reaf 
of oil of vitriol and two fcniples of green glafs, broken <> e by 
into fmall pieces, were added. The iron tube had arinK Povvr“ 
fcarce become warm, when a .great cruft of filiceous dercd glafs> 

CtUth was perceived on the furface of the water, and 
the fame appearance on the moift fides of the veflel. 
It did not, however, feerti to increafe during the re- 
mainder of the diftillation. A grain and a quarter of 
earthy matter remained on the filter, confiding partly 
of wnite films, which ran under the blow-pipe into a 
greenifh glafs. 
.5- To afcertain this matter ftill more clearly, a 

different fpecies of mineral fluor was ufed, which be- 
ing diftilled with a double quantity of oil of vitriol, 
and with a drachm of water in the receiver, yielded a 
thin pellicle of the appearance of lead, but no filiceous 
cruft. Volatile alkali threw down grains of grey 

^ earth* 
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with a few particles of white cruft, which ran into 
—y—— glafs under the blow-pipe. Volatile alkali precipitated 

eight grains.—A drachm, mixed with an equal quan- 
tity of green glafs reduced to powder, fwelled a good 
deal, and yielded a thick filiceous cruft. 

6. To a drachm of green fluor that had been heat- 
ed and powdered were added two drachms of oil of 
vitriol, (till employing the iron tube. A piece of wet 
charcoal was alfo fufpended in the infide, a cover fixed 
on the tube, and the latter was heated for about 15 
minutes in a fand bath. Obferving now that the 
charcoal was dry, and had no earth upon it, a fcruple 
of fand in fine powder was added, the charcoal was 
wetted and replaced, but nothing appeared. Some 
bits of green glafs were then thrown into the mixture, 
which inftantly foamed up and ran over. The char- 
coal was not replaced in the tube, nor was it any 
longer neceffary, as it gained a covering of white 
powder by being held a very few moments over the 

o4g orifice. 
In expeii- Mr Scheele, in one of his experiments, obferves, 
nentof Mr that he obferved the white powder on a piece of char- 
icheele 3 coaj been moiftened and fufpended over fluor 

° d ' to which vitriolic acid was added. As this experi- 
ment was made in metallic veflels, Mr Meyer conjec- 
tures, that the mortar ufed for reducing the fluor to 
powder was of foft glafs, and that the phenomenon 
was occafioned by the abrafion of fome particles of 
glafs. 

7. To determine whether the acid can carry up 
uantity of much more of the filiceous earth than is fufficient 

to faturate it, an ounce and an half of pure oil of vi- 
triol was added in a retort of glafs, and three ounces 
of w^ater put into the receiver. The retort was cor- 
roded through in an hour’s time, and the cruft on the 
water weighed ten grains. The liquid being then 
filtered and divided into two equal parts, one was pre- 
cipitated with cauftic volatile, and the other with mild 
fixed vegetable, alkali. The former yielded 25 grains 
of iiliceous earth, and the latter 68 grains of a preci- 
pitate, which flowed under the blow-pipe, ran into 
the pores of charcoal, and gave out ftrong vapours of 
fluor acid. The reafon of this difference lhall be ex- 
plained when we come to treat of filiceous earth. 

8. To a mixture of half an ounce of fluor and the 
fame quantity of glafs, in powder, 12 drachms of oil 
of vitriol were put in a fmall retort, half filkd with the 
mixture. The ingredients a&ed upon each other fo 
violently that they rofe up into the neck of the retoit; 
and the operation being intermitted on account of the 
noxious vapour they emitted, the retort was found next 
day covered with fafciculated cryftals like hoarfroft.— 
The experiment being repeated in a more capacious 
retort, and the mixture thoroughly blended by agita- 
tion, it became a thick mafs, and fwelled like dough 
in fermentation : the bottom of the retort grew very 
hot, and the filiceous cruft appeared on three ounces of 
water in the receiver. The diftillation being continu- 
ed for three hours, 16 grains of filiceous earth were 
found on the furface, and the precipitate by volatile 
alk?!i weighed 56grains; the retort was much lefscor- 
roded than ufual. 

9. Thirty grains of this precipitate, dillilled in a 
Vol. IV. Part II. 
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glafe retort with a drachm and an half of oii of vitriol, Fluor Acid 
produced no filiceous earth on the water in the re-a, dit? 
ceiver, or that with which the earth was edulcorated. ^o"!bina* 
The ley of fluorated volatile alkali was mixed with a > ’ 
folution of chalk in nitrous acid till no more precipi- 
tation took place. The mixtute was paffed through 
nitrous acid, and the precipitate adulcorated. It weigh- 
ed, when dry, two drachms and 36 grains. 

10. Two drachms of oil of vitriol being added to a 
drachm of this precipitate contained in a glafs retort, 
the precipitate was attacked in the cold, but no cruft 
appeared ; the heat, however, was fearce applied, when 
the whole furface of the water was covered, and the 
fame phenomena exhibited which are produced by the 
natural fluor. ^ ^ 

it. Mr Scheele having obferved that a mixture of Farther 
fluor as tranfparent as mountain cryftal, and oil of proofs that 
vitriol in a metallic cylinder, produced no appearance of ^ eart!lK 
filiceous earth on a wet fponge fufpended in the infide, ceeds*fmn 
at Mr Meyer’s requeft he made a new experiment, the glafs 
by adding oil of vitriol to portions of fluor of this veffcls. 
tranfparent kind placed in two tin cylinders; fome 
filiceous earth was put into one, and a wet fponge 
fufpended in both. The next morning the fponge 
that was fufpended over the cylinder which held the 
filiceous earth, was covered with the white powder, but 
no appearance of it was feen on the other. The expe- 
riment was repeated by Mr Meyer with the fame re- 
fult, but the white cruft did not appear till after a 
night’s {landing. 

x 2. A drachm of fluor, mixed with two of oil of vi- 
triol, afforded, after a diftillation of two hours, a thin 
film of lead on the furface of the water in the receiver, 
but no filiceous earth. The fame mixture was after- 
wards diddled with the ufe only of a glafs receiver in- 
{lead of a lead one. In the beginning of the diftiila- 
tion a fmall fpot appeared under the neck of the re- 
tort, and the neck itfelf was covered with white pow- 
der, but it foon difappeared; and though the empty 
part of the receiver was corroded, yet no more than 
half a grain of earth was procured. 

Thefe experiments fo clearly point out the origin 
of the filiceous cruft on the furfaee of the fluor acid, 
that its exiflencc as a dillindl acid is now univerfally 
allowed, even by thofe who formerly contended for its 
being only the vitriolic or fome other acid difguifed.—- p 
Experiments of a fimilar kind were made by Mr Wen- jvjr \i°n- 
zel, who performed hi# diftillation in a leaden retort, zel’s expc- 
furniflied with a glafs receiver. The water was covered rJments in 

with a variegated cruft, and yielded a gelatinous preci-^^11*6* 
pitate with fixed alkali. On examining the receiver, 
he found its internal furface corroded, fo that it ap- 
peared as if it had been rubbed with coarfe fand. By 
fubftituting a leaden receiver, however, inftead of a glafs 
one, he obtained the acid entirely free from filiceous 
matter, and containing only a fmall quantity of iron 
and aluminous earth. 2 i E ■ 

The fluor acid may alfo be procured by the nitrous, p.uo,- acid 
muriatic, and phofphoric acids.—Mr Scheele diftilledprocurable 
one part of the mineral with two of concentrated ni- nitroi.s, 
trous acid. One part went over into the receiver^na^f 
along with the fluor acid, and a thick cruft was form- ^hojcadds, 
ed on the water of the receiver. The mafs remaining1 

in the retort was calcareous earth faturated with ni- 
trous acid. 

3 CL With 
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C H E M I S T R Y. Practice. 
With an equal quantity of marine acid, that of fluor 

palled over into the receiver with a large quantity of 
the muriatic ; the internal furface of the receiver, as 
well as of the water contained in it, being covered 
with a white cruft. The refiduum was fixed fal am- 
iTioniac. 

Phofphoric acid digefted with powdered fluor, dif- 
folved a good deal of it ; and on diftilling this folu- 
tion, the fluor acid went over together with the watery 
particles of the mixture ; the remaining mafs in the re- 
tort had the properties of the a'hes of bones. 

The fluor acid procured in any of thefe ways is not 
diftinguifhable by the fmell from that of fea-ialt: in 
fome cafes it adds as muriatic acid, in others like that 
of tartar ; but in moft cafes it fnows properties peculiar 
to itfelf. 

With fixed alkali the fluor acid forms a gelatinous 
and aimoft infipid matter, which refufes to cryftallize. 
By evaporation a falfne mafs was obtained, which was 
in weight only the fixth part of the fixed alkali dif- 
folved ; did not* change the colour of fyrup of violets, 
but precipitated lime water, and like wife the folutions 
Of gypfum and Epfom fait. With mineral alkali 
the fame phenomena were produced as with the ve- 
getable. 

Volatile alkali with fluor acid formed likevvife a 
jelly, which when feparated from the liquor appeared 
to be filiceous earth. The clear liquid tailed like vi- 
triolic ammoniac, and fhot into very fmall cryftals, 
which by fublimation yielded firft a volatile alkali, and 
then a kind of acid fal ammoniac. By diftiilation with 
chalk and water, all the volatile alkali quickly came 
over. Lime water inftantly threw down a regenerated 
fluor, which was the cafe alfo with folutions of lime 
in the nitrous and muriatic acids.—Solution of filver 
let fall a powder, which, before the blow-pipe, re- 
turned its metallic form, the acid being diffipated, and 
forming a white fpot on the charcoal round the re- 
duced filver. Solution of quickiilver in nitrous acid 
wgs precipitated, and the powder was entirely volatile 
in the fire ; but a folution of corroiive fubilmate re- 
mained unchanged. Lead was totally precipitated 
from nitrous acid ; and a folution of Epfom fait was 
rendered turbid. Oil of vitriol produced a fluor acid 
by diftillation, which formed at the fame time a thick 
cruft on the water of the receiver. The regenerated 
fluor procured either by means of lime water or folu- 
tions of the earth in acids, was decompofed by fixed, 
but not by volatile alkali. 

With lime, magnefia, and earth of alum, this acid 
became'gelatinous. Part of the two laft were dif- 
foEed. 

Gold was not touched by the fluor acid either alone 
or mixed with that of nitre. Silver, in its metallic 
ftate, underwent no change. Its calx, precipitated by 
an alkali, was party diflblved; but the remainder 
formed an infoluble mafs at the bottom. Vitriolic 
acid expelled the fluor acid in its ufual form. Quick- 
iilver was not diffolved, but its calx precipitated from 
the nitrous folution was partially fo. The remaining 
infoluble part of the calx united with the acid, and 
formed a white powder, from which the fluor acid was 
expelled by the vitriolic. The fame powder formed, 
by means of the blow-pipe, a yellowilh glafs ; which, 
however, evaporated by degrees, leaving a fmall glo- 

bule of fixed glafs behind. Lead was not diffolved, Fluor Aci4 
but the acid formed a fweet folution with its calx; 
from whence the latter could be precipitated by the t,ons 
acids of vitriol, and fea-falt, as alio by fal ammoniac.  y—J 
On digefting a quantity of acid with calx of lead, 
which had been previoufly digefted in the fame, a 
fpontaneous precipitation took place. The precipi- 
tate melted eafily before the blow-pipe, and ran into 
metal; but part of the glafs remained fixed in the fire. 
Copper was partially diffolved, as appeared by the 
blue colour affumed by the liquid on the addition of 
volatile alkali. The calx of copper was eafily foluble ; 
and the liquor, though gelatinous, yielded blue cryftals, 
partly of a cubic and partly of an oblong form, from 
which the acid could not be feparated but by heat. 
Iron was violently attacked, and gave out inflammable 
vapours during the folution. The liquor refufed to 
cryftaliize ; but, by evaporation, congealed into an 
hard mafs after the moifture was diffipated ; and from 
this mafs like fluor acid might be expelled as ufual by 
oil of vittiol. The fame effett was alfo produced by 
heat alone ; the acid rifing in vapours, and leaving a 
red ochre behind. Calx of iron was alfo diffolved, and 
the folution tailed like alum; but it could not be re- 
duced to cryftals. Tin, bifmuth, and regulus of co- 
balt, were not attacked in their metallic ftate; but the 
calces of all of them were foluble. Regulus of anti- 
mony and powdered antimony were not fenfibly adled 
upon. Zinc produced the fame effeifts as iron, ex- 
cepting that the folution teemed more inclined to cry- 
ftallize. 

The moft: remarkable property of this acid, however, GlafWor- 
is its readily diilolving glafk, and carrying it off in the roded by- 
form of vapour. This Angular property belongs not ac‘^>‘I 
only to the pure acid, but alfo to the ammoniacal fait forme! 
formed by combining it with the volatile alkali. Mr jts C0IT 
Wiegleb informs us, that on evaporating to drynefs, in bination, 
a cup of Mifnia porcelain, a folution of this kind of 'ykh vola-B 
ammoniac, which by its fmell fliowed an excefs of vo- “b alkali, 
latile alkali, the glazing of the infide was entirely cor- 
roded, and the bottom left as rough as a file. During 
the evaporation the cup was covered with white paper, 
which when dry appeared full of fmall cryftals of an 
acid tafte, eafily diftinguifhable by the naked eye. 
Thefe, as well as the ammoniacal fait, powerfully at- 
trafted the moifture of the air. „ j 

This property of the fluor acid renders it extremely It js ^eiy 
difficult to be kept. Mr Meyer informs us, that difficult to 
having kept fome upwards of a year in a glafs phial, be kept, j 
it corroded the glafs in many points furrounded with 
concentric circles, depofiting a powder which adhered g ^ 
to the bottom. He is of opinion that golden veffels G^en vef 
would be moft proper for keeping this acid, as alfo forfe!s moll 
making experiments on the fluor itfelf. A ph'al co-proper for 
vered in the infide with wax and oil has been recom-1ur* 
mended for the fame purpofe. 

This acid, as Well as thofe of vitriol, nitre, and fea-Dr Priefl- 
falt, has been exhibited by Dr Prieftley in an aerial ley’s expe- 
form. Having put fome pounded fpar into a phial, rimentl°" 
and poured oil of vitriol upon it, adopting at the fame ^h^aadlnU 
time the ufual apparatus for obtaining air, he obfervedto a kind of j 
that a permanent cloud was formed by the vapour air. 
iffuing out from the mouth of the tube, which he at- 
tributed to the attachment of the acid to the aqueous 
moifture of the atmofphere. The moment that water 

camp 
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Sal Sedati- came in contaft with this air, its furface became opaque 
vus and its an(j w}!}te by a ftony film, which retarded the al'cent of 

the water, till the air infinuating itfelf through the 
pores and cracks of the cruft, the water neceffarily 
rofe as the air diminifhed; and breaking the cruft, pre- 
fented a new furface to the air, which was immediate- 
ly covered with another cruft. Thus one ftony in-. 
cruftation was formed after another till every particle 
of the air was united to the water ; and the different 
films being collected and dried, formed a white pow- 
dery fubftance, generally a little acid to'the tafte ; but 
when wafhed in much pure water, perfectly infipid. 
The property of corroding glafs he found to belong to 
the fluor acid air only when hot. From fome other 
experiments he concluded, that the fluor acid air was 
the fame with what he had formerly obtained from vi- 
triolic acid : but the experiments made fince that time 
by various chemifts, have now convinced him that it is 

a,i gj7 an acid of a nature entirely different from all others. 
Method of By means of the fluor acid, a new art has been dif- 
engraving covered, viz. that of engraving upon glafs. For this 
onghdk pUrp0fe a looking-glafs plate is to be covered with 

melted wax or maftic ; and when the coating becomes 
hard, it is to be engraved upon by a very (harp-pointed 
needle or other inftrument of that kind. A mixture 
of oil of vitriol and fluor acid are then to be put upon 
the plate, and the whole covered with an inverted 
China veffel, to prevent the evaporation of the fluor 
acid. In two days the glafs plate may be cleared of its 
coating, when all the traces of the needle will be found 
upon it. 

§5.0/ the Sal Sedativus, or Acid of Borax. 
0.0 

Found in a This is a faline fubftance of a very Angular nature, 
mineral in and till lately found no where but in borax itfelf. Its 
Germany, orJgin Jn different parts of the world is related under 

the article Borax ; but fince that article was printed, 
we have accounts of its being difcovered in a mineral 
of a peauliar kind found at Lunenburg near Hartz. 
This is frequently tranfparent, but fometimes alfo a 
little opaque, and ftrikes fire (lightly with fteel. It 
has hitherto been found only in fmall cryftals inve- 
ioped in a gypfeous matter. Thefe generally affedt 
the cubical form, though they are fometimes irregular, 
and from the truncaturts frequently appear to be of dif- 
ferent kinds. One of them had fourteen faces, fix 
fmall fquare planes, and eight hexahedral ; though all 
thefe are modifications of cubes. Mr Weftrumb ana- 
lized it with fome difficulty ; but at laft found that 
100'parts of the mineral contained 60 of fedative fait, 
ten of magnefia, and ten of calcareous earth ; of clay 
and flint five parts, fometimes ten of iron, though fre- 
quently but five. The fame acid has alfo been dif- 
covered in Peru, and a little in Hungary from an ana- 

• lyfis of petroleum. This bitumen arifes from a rock 
between Pecklenicza and Mofcowina. It feems at firft 
to be white, but foon grow s black by expofure to the 
air. It was analyfed by profeffor Winterl, who found 
it to contain a tranfparent oil in a butyraceous form, 
and a true fedative fait, -united with the oil by mean's 
of an excefs of phlogifton. The fedative fait was firft 
difcovered by Bechr, and afterwards more accurately 
defcribed by Homberg; but its nature was at firft very 
much mifuuderftood, being named the narcotic fait of 

vitriol, on account of the vitriolic acid ufed in fepara- 
ting it from the borax. From this it is feparable 
either by fublimation or cryftallization. The method 
by fublimation is that recommended by Hornberg. 
Flis procefs confifts in mixing green vitriol with borax, 
diffolving them in water, filtering the folution, and 
evaporating till a pellicle appears: the liquor is then 
to be put into a fmall glafs alembic, and the fublima- 
tion promoted till only a dry matter remains in the 
cucurbit. During this operation,' the liquor paffes 
into the receiver ; but the internal furface of the capi- 
tal is covered with a faline matter forming very fmall, 
thin, laminated cryftals, very filming, and very light. 
This is the fedative fait. The capital is then to be 
unluted, and the adhering fait fwept off with a feather; 
the part of the liquor which paffed laft into the re- 
ceiver, is to be poured on the dry matter in the cu- 
curbit ; and a new fublimation is to be promoted as 
before, by diftilling till the matter in the cucurbit is 
dry. Thefe operations are to be frequently repeated 
in the fame manner, till no more fedative fait can be 
obtained. 

To obtain the fedative fait by cryftallization, borax 
is to be diffolved in hot water; and to this folution any 
one of the three mineral acids is to be gradually added, 
by a little at a time, till the liquor be faturated, and 
even have an excefs of acid, according to Mr Beaume’s 
procefs. The liquor is then to be left in a cold place; 
and a great number of fmall, fliining, laminated cry- 
ftals will be formed : thefe muft be wafhed with a 
little very cold water, and drained upon brown paper. 
The fedative fait obtained by tins procefs is fomewhat 
denfer.than that obtained by fublimation ; the latter 
being fo light that 72 grains are fufficient to fill a 
large phial. 

Sedative fait, though thus capable of being once 
fublimcd, is not, however, volatile ; for it arifes only 
by means of the water of its cryftallization; and when 
it has once loft its water by drying, it cannot be rai- 
fed into vapours by the moft violent fire, but remains 
fixed, and melts into a vitreous matter like borax it- 
felf. This glafs is foluble in water, and then becomes 
fedative fait again. A great quantity of water is re- 
quired to diffolve the fedative fait, and much more of 
cold than of boiling water; whence it is cryftallizable 
by cold, as it alfo is by evaporation; a lingular proper- 
ty, which fcarce belongs to any other known fait. 

This fubftance has not an acid, but a fomewhat 
bitterifh, tafte, accompanied with a flight imprefiion of 
coolnefs. It nevertheidfs unites with alkaline falts as 
acids d6, and forms with them neutral falts. It is fo- 
luble in fpir t of wine, to which it communicates the 
property of burning with a green flame. It makes no 
change on the blue colour of vegetables, as other acids 
do. It expels the other acids from their bafes, when 
difttlled with a ftrong heat; though thefe are all ca- 
pable of expelling it in the cold, the acid of vinegar 
not excepted. 

The compofition of fedative fait is very much un- 
known, as no means fufficient for its decompofition 
have hitherto been found out. Mr Bourdelin, who 
made many experiments on this fait, found that it ware 
unalterable by treatment wu’th inflammable matters, 
with fulphur, with mineral acids difengaged, or united 
with metallic fubftances, and with fpirit of wine. He 
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£al could only perceive fome marks of an inflammable mat- 
CU-nrbina-tS ter’ an^ a mar*ne aci'd* The former difeovered 
lions. itfelf by its communicating a fulphureous fmell to the 
*=■—Y—— vitriolic ac;d emplo)red; and the latter by a white 

precipitate formed in a folution of mercury in the ni- 
trous acid, by the liquor which came over on diftilling 

£>6a the fait with powdered charcoal. 
Mr Cadet’s Mr Cadet, in the Memoirs of the Royal Academy 
experi- 0f Sciences for 1766, has given an account of fome 
n.ents. experiments made by him on borax and its acid: from 

which he infers (1), That the acid contained in borax 
itfelf is the marine, and not fedative, fait. (2.) That 
it is the marine, he proves by having made a corrofive 
fublimate with this acid and mercurlus precipitatus per 

fe. That fedative fait does not enter the compofxtion 
of borax itfelf, he proves, by the impoflibility of recom- 
pofing borax from uniting the fedative fait with follile 
alkali. The fait fo produced, he owns, is veiy like bo- 
rax, but unfit for the purpofes of foldering metals as 
borax is. He therefore thinks, that, in the decompo- 
lition of borax, the principles of the fait are fomewhat 
changed, by the addition of that acid which extricates 
the fedative fait ; and that this f;dt is compofedof the 
marine acid originally exiiling in the borax, of the vi- 
triolic acid employed in the operation, and of a vitref- 
cible earth. (If this is true, then fedative fait either 
cannot be procured by any other acid than the vitrio- 
lic, or it muff have different properties according to the 
acid which procures it.) The vitrefcible earth, he fays, 
is that which feparates from borax during its folution 
in water, and which abounds more in the unrefined than 
refined borax, and which he thinks confifts of a calx of 
copper, having obtained a regulus of copper from it. 
As he has never been able, however, to compofe borax 
by the union of thefe ingredients, his experiments are 
by no means decifive. Mr Beaume has afferted that 
it is always produced by rancid oils; but Dr Black 
thinks his prqofs by no means fatisfadtory. 

Sedative Salt combined, 

I. With Vegetable dikali. This fait forms a com- 
pound very much refembling borax itfelf in quality; 
but in what refpedts it differs from, or how far it is ap- 
plicable to, the purpofes of borax, hath not yet been 
determined. 

Borax With Mineral Alkali. This fait has generally been 
thought to recompofe borax : and though Mr Cadet 
has denied this, yet as his experiments are hitherto im- 
perfedl and unfupported, we (hall here give the hhtory 
of that fait, as far as it is yet known. 

This fait is prepared in the Eaft Indies. It is faid, 
tha: from certain hills in thefe countries there runs a 
green feline liquor, which is received in pits lined 
with clay, and fuffered to evaporate with the fun’s 
heat; that a bluifii mud which the liquor brings along 
with it is frequently Itirred up, and a bituminous mat- 
ter, which floats upon the furface, taken off; that 
when the whole is reduced to a thick confiftence, 
fome melted fat is mixed, the matter covered with 
vegetable fubftances and a thin coat of clay; and that 
when the fait has cryftallized, it is feparated from the 
•«arth by a fieve. In the fame countries is found na- 
tive the mineral alkali in confide rable quantity ; fome- 
tiines tolerably pure, at other times blended with he- 

terogeneous matters of various kinds. This alkali ap- Sal Sfdati- 
pears to exift in borax, as a Glauber’s fait may be form-vlls an(* 
ed from a combination of borax with vitriolic acid. (-om^'na_ 

Tor a further account See Borax. j 
Borax, when imported from the Eaft Indies, con- 

fifts of fmail, yellow, and glutinous cryftals. It is re- 
fined, fome fay, by diffolving it in lime-water ; others, Refined, 
in alkaline lixivia, or in a lixivium of cauftic alkali ; 
and by others, in alum-water. Refined borax confifts 
of large eight-fided cryftals, each of which is compo- 
fed of fmall, foft, and bitterifh feales. It has been 
faid that cryftals of this fize can by no means be ob- 
tained by diflblving unrefined borax in common water; 
that the cryftals obtained in this way are extremely 
fmall, and differ confiderably from the refined borax 
of the (hops; infomuch that Cramer calls the large 
cryftals, not a purified, but an adulterated borax. 
When diffolved in lime-water, the borax (hoots into 
larger cryftals ; and largeft of all, when the veffel is 
covered, and a gentle warmth continued during the 
cryftallization. All this, however, is denied by Dr 
Black ; who fays, that in order to accomplilh the pu- 
rification, we have only to diffolve the impure borax 
in hot water ; to feparate the impurities by filtration, 
after which the fait (hoots into the cryftals we com- 
monly fee. During the diffolution, borax appears glu- 
tinous, and adheres in part to the bottom of the vef- 
fel. From this glutinous quality, peculiar to borax 
among the falls, it is uftd by dyers for giving a glofs 
to filks. _ . S6; 

All acids diffolve borax dowdy, and without effer-Its proper- 
vefcence. It precipitates from them mod, but not all, t‘£6, 

metallic fubftances ; along with which a confiderable 
part of the borax is generally depofited. It does not 
abforb the marine acid of luna cornea, or of mercury 
fublimate. It melts upon the furface of the former 
without uniting, and fuffers the latter to rife unchanged : 
the borax in both cafes becomes coloured; in the firft, 
milky with red ftreaks ; in the latter, amethyft or 
purple. Mixed with fal ammoniac, it extricates the 
volatile alkali, and retains the acid; but mixed with 
a combination of the marine acid with calcareous earths, 
it unites with the earth, and extricates the acid. It 
extricates the acid of nitre without feeming to unite 
with the alkaline bafis of that fait; nor does it mingle 
in fulion with the common fixed alkaline falts, the 
borax flowing diftindl upon their furface. A mixture 
of borax with twice its weight of tartar, diffolves in 
one fixth of the quantity of water that would be ne- 
ceffary to diffolve them feparately : the liquor yields, 
on infpiffation, a vifeous, tenacious mafs like glue ; 
which refufes to cryftallize, and which deliquates in 
the air. Borax affords likewife a glutinous compound 
with the other acids, except the vitriolic; w hence 
this laft is generally preferred for making the feda- 
tive fait. It proves mod glutinous with the vegetable, 
and leaft with the marine. With oils, both expref- 
fed and diftilled, it forms a milky, ferni-faponaceous 
compound. It partially diffolves in fpirit of wine. 
In conjun&ion with any acid, it tinges the flame of 
burning matters green ; the precipitate thrown down 
by it from metallic folutions has this effedl. It does 
not deflagrate with nitre. Fufed with inflammable 
matters, it yields nothing fulphureous, as thofe falts do 

which 
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ing it wlren confiderably heated, it may be entirely 
fublimed. 

Borax retains a good quantity of water in its cryftals ; 
by which it melts and iwells up in a heat infufficient 
to vitrify it. It is then fpongy and light, like calci- 
ned alum; but, on increafmg the fire, it flows like wa- 
ter. 

§ 6. Of the Acetous Add and its Combinations. 
86? 

How pro- This acid is plentifully obtained from ail vinous li- 
rured. quors, by a fermentation of a particular kind, (fee 

Fermentation, and Vinegar.) It appears firlt in 
the form of an acid liquor, more or lefs deeply co- 
loured, as the vinegar is more or lefs pure. Bv di- 
llillation in a common copper-ftill, with a pewter head 
and worm, this acid may be feparated from many of 
its oily and impure parts. Difiilled vinegar is a purer 
but not a ftronger acid than the vinegar itfelf; for 
the acid is originally lefs volatile than water, though, 
by certain operations, it becomes more fo. After vi- 
negar has been diftilled to about Aj of its original bulk, 
it is ftill very acid, but thick and black. This matter 
continues to yield, by diltillation, a ilrong acid fpirit, 
but tainted with an empyrcumatic oil. If the difiil- 
lation is continued, a thick black oil continues to come 
over; and at lafi fome volatile alkali, as in the diltil- 
lation of animal fubfiances. The caput mortuum left 
in the diftiiling velfel, being calcined in an open fire, 
and afterwards lixiviated, yields fome fixed alkaline 
fait. 
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868 
Acetous Acid combines, 

Sal diureti- T hVith Jregetable Alkali. The produce of this combi- 
cus. nation is the terra foliata tartari, or fid diureticus of 

the fliops ; but to prepare this fait of a fine white flaky 
appearance, which is neceffary for fide, is a matter of 
fome difficulty. The bed: method of performing this 
operation is, after having faturated the alkali with the 
vinegar, wliich requires about 15 pails of common di* 
Hilled vinegar to one of alkali, to evaporate the liquor to 
drynefs; then melt the faline mafs which remains with 
a gentle heat ; after which it is to be diffolved in wa- 
ter, then filtered, and again evaporated to drynefs. If 
it is now diffolved in fpirit of wine, and the liquid ab- 
flradled by di {filiation, the remaining mafs being melted 
a fecond time, will, on cooling, have the flaky appear- 
ance delired. 

A good deal of caution is neceffary in the firff melt- 
ing ; for the acetous acid is eafily diffipable, even when 
combined with fixed alkali, by fire. It is proper, 
therefore, that, when the fak is melted, a little Ihould 
be occafionally taken out, and put into Water; and, 
when it readily parts with its blacknefs to the water, 
muff then be removed from the hre. The fait, when 
made, has a very itrong attraction for water, infomuch 
that it is not eafily preljcrved, even when put into glafs 
bottles. To keep it from deliquating. Dr Black, 
therefore, recommends the corks to be covered with 
fome bituminous matter ; otherwife they would tranf- 

869 moiiture enough to make the fait dehquate. 
Acetous a- fT With Foffde Alkali. This alkali, combined with 
crI with the acetous acid, forms a fait whofe properties are not 

alka- Well known. Dr Lewis affirms, that it is nearly fimilar 

Di&ionary, again, maintains it to be quite different : cjd ir 

particularly that it cryftallizes well, and is not delique- 
feent ki the air; whereas the former cannot be cry-  *y  
Itallized; and even when obtained in a dry form, un- 
lefs great care is taken to exclude the air, willprefent- 
ly deliquate.  g70 

III. With Volatile Alkali. This combination produces Vegctalile 
a fait fo exceedingly deliquefcent, that it cannot be pro- ammuinac. 
cured in a dry form without the greatelf difficulty. In 
a liquid Hate, it is well known in medicine, as a fudo- 
nfic, by the name offpiritus niindereri. It may, how- 
ever, be procured in a dry form, by mixing equal parts 
of vitriolic fal ammoniac and terra foliata tartari, and 
fubliming the mixture with a very gentle heat. When 
the fait is once procured, the utmoff care is requifite to 
preferve it from the air. 871 

Tv7. With Earths. Combinations of this kind are but A nomaloes 
little known. With the calcareous and argillaceousfalts’ 
earths compounds of an aftringent nature are formed. 
According to the author of the Chemical Dictionary, 
the fait refulting from a combination of vinegar with 
calcareous earth eafily cryftallizes, and does not deli- 
quate. With magnefia the acetous acid does not cry- 
ifallize ; but, when infpiffated, forms a tough mafs, of 
which two drachms, or two and a half, are a brifle pur- 
gative* . . 87s V. With Copper. Upon this metal the acid of vine-nifliliei 
gar does not act brilkly, until it is partly at leaft calci-verck- 
ned. If the copper is previoufly diffolved in a mineral iiris* 

-acid, and then precipitated, the calx will be readily dif- 
folved By the acetous acid. The folution is of a green 
colour, and beautiful green cryftals may be obtained 
from it. The folution, however, is much more eafily 
effedted, by employing, verdegris, which is copper al- 
ready united with a kind of acetous or tartareous acid, 
and very readily diffolves in vinegar. The cryftals ob- 
tained by this procefs are ufed in painting, under the 
name of dijiilled verdegris. 

The moil ready, and in all probability the cheapeft, 
method of preparing the cryitals of verdegris is that 
propofed by Mr Wenzel, by mixing together the fo- 
lutions of fugar of lead and blue vitriol, when an ex- 
change of bales takes place ; the lead being iiillantly 
precipitated by the vitriolic acid, and the acetous acid 
uniting with the copper. From 15 ounces and two 
drachms of fugar of lead with twelve ounces of blue 
vitriol, five ounces of the cryftals were obtained. The 
precipitate of lead, though waflied feveral times with 
water, never loft its green colour. It may either be 
ufed, he fays, in this ftate, as a green pigment, or it 
may be made perfe&ly white by digeftion in dilute ni- 
trous acid. 

VI. With Iron. Vinegar a£ls very readily upon iron,jr0n jT 
and diffolves it into a very brown and almoft black Ik for printing 
quor, which does not eafrly cryftaJlize, but, if infpif-cloth, 
fated, runs per deliquium. This liquor is employed 
in the printing of linens, callicoes, &c. being found 
to ftrike a finer black with madder, and to injure 
the cloth lefs, than folutions of iron in the other acids. 

VII. With Lead. The acetous acid diffolves lead in J’7'* 
its metallic ftate very fparingly ; but if the metal is ^ 
calcined, it a£ts upon it very itrongly. Even after lead 
is melted into glafs, the acetous acid will receive a 
ftrong impregnation from it; and hence it is dangerous 

to 
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Con^bini^ ^eaci• In the metallic ftate, only a drachm of 
tions. can ke diffblved in eight ounces of diftilled vine- 
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Cerufs. 

If lead is expofed to the vapours of warm vinegar, 
it is corroded into a kind of calx, which is ufed in 
great quantities in painting, and is known by the name 
of cerufs, or white lead. The preparation of this pig- 
ment has become a diftindl trade, and is praffiied in 
home places of this kingdom where lead is procurable 
at the lowed price. The procefs for making cerufs 
is thus given by the author of the Chemical Dictio- 
nary. 

“ To make cerufs, leaden plates rolled fpirally, fo 
that the fpace of an inch (hall be left between each 
circumvolution, muft be placed vertically in earthen 
pots of a proper fize', containing fome good vinegar. 
Thefe leaden rolls ought to be fo fupported in the pots 
that they do not touch the vinegar, but that the acid 
vapour may circulate freely betwixt the circumvolu- 
tions. The pots are to be covered, and placed in a 
bed of dung, or in a fand-bath, by which a gentle heat 
may be applied. The acid of vinegar being thus redu- 
ced into vapour, eafily attaches itfelf to the furface of 
thefe plates, penetrates them, and is impregnated with 
the metal, which it reduces to a beautiful white pow- 
der, called cerufs. When a fufficient quantity of it 
is collected on the plates, the rolls are taken out of the 
pots, and unfolded ; the cerufs is then taken off, and 
they are again rolled up, that the operation may be 
repeated. 

“ In this operation, the acid being overcharged with 
lead, this metal is not properly in a faline Hate ; 
hence cerufs is not in cryftals, nor is foluble in water : 
but a faline property would render it unfit for painting, 
in which it is chiefly employed.” 

Though this procefs may in general be juft, yet 
tions on the there are certainly fome particulars neceffary to make 
procefs for cerufs 0f a proper colour, which this author has omit- 

ted ; for though we have carefully treated thin plates 
of lead in the manner he direfts, yet the calx always 
turned out of a dirty grey colour. It is probable, 
therefore, that after the lead has been corroded by 
the fleam of vinegar, it may be wafhed with water 
(lightly impregnated with the vitriolic and nitrous 
acids. 

This preparation is the only white hitherto found fit 
for painting in oil : but the difcovery of anether would 
be very defirable, not only from the faults of cerufs as 
ti paint, but alfo from its injuring the health of perfons 
employed in its manufacture, by affefting them with a 
fevere colic ; which lead, and all its preparations, fre- 
quently occafion. 

If diftilled vinegar is poured on white lead, it will 
diftblve it in much greater quantity than either the lead 
in its metallic form, or any of its calces. This folution 
filtered and evaporated, (hoots into fmall cryftals of an 
auftere fweetifh tafle, called fugar of lead. Thefe are 
ufed in dyeing, and externally in medicines. They 
have been even given internally for fpitting of blood. 
This they will very certainly cure ; but at the fame 
time they as certainly kill the patient by bringing on 
other difeafes. Ifthefe cryftals are repeatedly diffolved 
in frefh acids, and the folutions evaporated, an oily 
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fcarcely be dried. 
From all the metallic combinations of the acetous l ^ ^ 

acid, it may be recovered in an exceedingly concen-    j 
trated form, by Ample diflillation, fugar of lead only 878 
excepted. If this fubftance is diftilled in a retort with 
a ftrong heat, it hath been faid that an inflammable fr^m‘^gar 
fpirit, and not an acid, comes over; but this is denied of lead, 
by Dr Black. 879 

VIII. With Tin. The combination of acetous acid Tin. 
with tin is fo little known,that many have doubted whe- 
ther diftilied vinegar is capable of diftolving tin or not. 
Dr Lewis obferves, “ That plates of pure tin put into r>r Lewis’s 
common vinegar begun in a few hours to be corroded, experi- 
without the application of heat. By degrees a por- nieets con- 
tion of the metal was taken up by the acid, but T-d LiutqiR 
not feem to be perfectly diftblved, the liquor appear- t;n> 

1 J 

ing quite opaque and turbid, and depofiting great part 
of the corroded tin to the bottom, in a whitifh powder. 
A part of the tin, if not truly diffblved, is exquifitely 
divided in the liquor : for, after (landing many days, 
and after palling through a filter, fo much remained 
fufpended as to give a whitifhnefs and opacity to the 
fluid. Acid juices of fruits, fubftituted to the vinegar, 
exhibited the fame phenomena. Thefe experiments 
are not fully conclufive for the real folubility of tin in 
thefe acids, with regard to the purpofes for which 
chemifts have wanted fuch a folution : but they prove 
what is more important ; that tin, or tinned veffels, 
however pure the tin be, will give a metallic impreg- 
nation to light vegetable acids fuffered to (land in them 
for a few hours.” 

With regard to other metallic fubftances, neither the 
degree of attrafticn which the acetous acid has for 
them, nor the nature of the compounds formed by the 
union of it with fuch fubilances, are known ; only, that 
as much of the reguline part of antimony is diffolved 
in this acid as to give it a violent emetic quality. See 
Regulus of Antimony. 

Concentration of the Acetous Acid. 
881 

Common vinegar, as any other weak acid, may be Concentra- 
advantageoufly concentrated by froft ; as alfo may its ted vine- 
fpirit or die diftilled vinegar of the (hops : but as the 8ar* 
cold, in this country, is feldom or never fo intenfe as 
to freeze vinegar, this method of concentration cannot 
be made ufe of here. If ditlilled vinegar be fet in a 
water-bath, the mod aqueous part will arife, and leave 
the more concentrated acid behind. This method, 
however, is tedious, and no great degree of concentra- 
tion can be produced, even when the operation is car- 
ried to its utmoft length. A much more concentra- 
ted acid may be obtained by dillilling in a retort the 
cryftals of copper, mentioned (n° 872.) under the 
name of diflilled verdegris. A very ftrong acid may 
thus be obtained, which has a very pungent fmell, 
almoft as fuffocating as volatile fulphureous acid. 
The Count de Lauraguais difeovered that this fpi- 
rit, if heated in a wide-mouthed pan, would take 
fire on the contadl of (laming fubftances, and burn en- 
tirely away, like fpirit of wine, without any reiiduum. 
The fame nobleman alfo obferved, that this fpirit, 88a 
when well concentrated, eafily cryftallizes without ad-Salt of vi* 
dition. negar. 

? This 
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ts taining the acetous acid in its greateft degree of itrength 

r“ni ' "a and purity : but as the procefs requires a very ftrong 
heat to be ufed towards the end of the operation, it is 
probable that part of the acetous acid may be by that 
means entirely decompofed. It would feem preferable, 
therefore, to decompofe pure terra foliata tartari by 
means of the vitriolic acid, in the fame manner as nitre 
or fea-falt are decompofed for obtaining their acids. 
In this cafe, indeed, the acetous acid might be a little 
mixed with the vitriolic ; but that could eafily be fe- 
parated by a fecond diftillation. A ftill better me- 
thod of preparing this acid feems to be by diftilling 
fugar of lead with oil of vitriol. The proportion ufed 
by M. Lorenzen of Copenhagen, is three ounces of 
vitriolic acid to eight of the fugar of lead. Mr Doll- 
fufs recommends two parts of fugar of lead to one of 
vitriolic acid. 

Dr Priedley, who gives us feveral experiments on 
the vegetable acid when reduced to the form of air, 
mentions his being eafily able to expel it from fome 
exceedingly ftrong concentrated vinegar, by means of 
heat alone. This feems fomewhat contrary to the 
count de Lauragnais’s obfervation of the difpofitiori of 
the fpirit of vcrdegris, as it is commonly called, to 
crydallize ; but a Hill greater difference is, that the 
vegetable acid air extinguifhed a candle, w’hen, accord- 
ing to the Count’s obfervation, it ought to have been 
inflammable. The moft curious property obferved by 
Dr Prieftley is, that the vegetable acid ait being im- 
bibed by oil olive, the oil was rendered lefs vifcid, and 
clearer, almojl like an ejfential oil. This is an ufeful 
hint ; and, if purfued, might lead to important difco- 
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Acetous acid combined wuth Inflammable Mailer. 

The only method yet known, of combining acetops 
acid with the principle of inflammability, is by mix- 
ing together equal parts of the ftrongly concentra- 
ted acid called [pint of ‘verdegrh, and ipirit of wune. 
The refulu is, a new kind of eiher, fmrilar to the vitri- 
olic, nitrous, and marine. This ether, however, re- 
tains fome of the acidity and peculiar fmeil of the 
vinegar. By reblification with fixed alkali, it may 
be freed from this acidity, and then fmells more like 
true ether, but ilill retaining fomething of the imell, 
not of the acid, but the inflammable part of the vine- 
gar* 

In this procefs a greater quantity of ether is obtain- 
ed than by employing the vitriolic acid ; which fhows 
that the vegetable acid is eflentially fitter to produce 
ether than the vitriolic. For making the acetous ether 
readily, Mr Dollfufs recommends eight ounces of fugar 
of lead dried by a very gentle heat, until it lofes the 
water of cryftallization, when it will weigh five ounces 
and fix drachms. It is then to be put into a glafs re- 
tort, and a mixture of five ounces of vitriolic acid, 
with eight of fpirit of wine, poured upon it, and the 
whole diftilled with a very gentle fire. The firft ounce 
that pafles over will be dulcified acetous acid, the next 
almofl all ether, and the third ether in its pureft 
ftate. 

An ether may alfo be obtained from vinegar of 
wood. To make it, the moft concentrated acid of this 
kind is to be made ufe of. For this purpofe an em- 
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pyreumatic acid muft firft be difiilled from beech-wood, A -i 1 of 
and then re&ified by a fecond diflillation. Three ,l a^ar .anc^ 
pounds or this require tor their faturacion five ouncesnatjens 
of purified alkali, which by evaporation and fufion af- 
fords three ounces and a quarter of terra foliata tartari. 
From this, one ounce fix drachms of concentrated a- 
cid are obtained ; and this, on being mixed with an 
equal quantity of alcohol, yields two ounces one 
drachm and a half of genuine ether. 

§ 7. Of the Acid of Tartar. 

it is put into calks to depurate. The more tartar that 
is feparated, the more fmooth and palatable the wine 
is. This fubftance forms a thick hard cruft on the 
fides of the calks : and, as part of the fine dregs of 
the wine adhere to it, the tartar of the white wines 
is of a greyiHi white colour, called white tartar; and 
that of red wine has a red colour, and is called red 
tartar. ... 886 

When feparated from the calks on wdiich it is form-,Cre..»m o£ 
ed, tartar is mixed with much heterogeneous matter;tartar* 
from which, for the purpofes of medicine and che- 
miftry, it requires to be purified. This purification 
is performed at Montpelier ; and confills firft in boiling 
the tartar in water, filtrating the folution, and allow- 
ing the fait to cryftallize, which it very foon does ; as 
tartar requires nearly twenty times its weight of water 
to dilfolve it. 

The cryftals of tartar obtained by this operation 
are far from being perfectly pure ; and therefore thew 
are again boiled in water, with an addition of clay* 
which abforbs the colouring matter ; and thus, on a 
fecond cryftallization, a very pure and white fait is ob- 
tained. Thefe cryftals are called cream, or cryftals, 
of tartar; and are commonly fold under thelc 
names. 

Dr Black obferves, that in the purification of tartar, 
it is neceftary to add fome earthy fubftances, in order to 
abforb or carry down the colour. Macquer thinks that 
thefe fubftances unite in part with the tartar, and render 
it more foluble, but they have little difpofition to unite 
with acids; they are the purer kinds of clay, and pro- 
mote the complete depofition of its impurities : fo 
that in the management of wines it is neceffary to add 
certain powdery fubftances which have fome weight, 
and fall to the bottom readily; and which, in falling, 
carry down a number of particles that would other- 
wife float in the liquor for a long time, being fo light 
that they could hardly be made to fubfide; but the 
particles of clay adhering to them increafe their gravi- 
ty ; and probably it anfwers the fame purpofe in the 
refinement of tartar. 

tartar. 

To obtain the p'urc Acid of Tartar.. 
For a long time the cream or cryftals of tartar Schede's 

were confidered as the pureft; acid which could be analyfis of 
obtained from this fubftance ; but, in the year J770,cream 

an analyfis of tartar was publifhed in the Swedifh 
tranfa&ions, by Mr Scheele. His method of de- 
compofing the fait was, to difiblve it in a fufficient 
quantity of boiling water, then to add chalk in fine 
powder till the effervefcence ceafed. A copious pre- 
cipitation enfued ; and the remaining liquor being eva- 

porated!. 
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its Combi- cr^m tartar is not, as was commonly fuppofed, an 
This proved, that recompofed from the pure acid and alkali in the fol- of 

Tartar and 
nations. 
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acid of a peculiar kind, joined with a great deal 
» earthy impurities ; but really a compound fait, con- 

taining an alkali joined with an acid ; and that the 
alkali produced from burnt tartar is not generated in 
the fire, but pre-exiftent in the fait. 

The whole fediment obtained in this experiment, is 
the calcareous earth combined with the acid of tartar, 
which may juilly be called felenites tartareus. If fome 
diluted vitriolic acid is poured upon this felenites tar- 
tareus, the vitriolic acid expels the acid of tartar, form- 
ing a true felenite with the earth, while the liquor 
contains the pure acid of tartar. By infpiffation this 
acid may be made ftronger, and even formed into fmall 
white cryftals, which do not deliquate in the air. A 
particular fpecies of tartar extrafted from forrel hath 
been fold for taking fpots out of cloths, under the name 
of ejfential fait of lemons, and which is now difeovered 
to be the fame with the acid of fugar. 

This experiment was foon after confirmed by Dr 
Black ; who farther obferved, that if quicklime was ufed 
inftead of chalk, the whole acid would be abforbed by 
the lime, and the remaining liquor, inftead of being a 
folution of foluble tartar, would be a cauftic lixivium. 
The moft ready method, however, of procuring the pure 
acid of tartar feems to be that recommended by Mr 
Schille r in the Chemical Annals for 1787. One pound 
of cream of tartar is to be boiled in five or fix pounds 
of water, and a quarter of a pound of oil of vitriol 
added by little and little, by which means a perfedf 
folution will be obtained. By continuing the boiling, 
all the vitriolated tartar is precipitated. When the li- 
quor is evaporated to one half, it muft be filtered ; and 
if, on the renewal of the boiling, any thing farther is 
precipitated, the filtration is to be repeated. The 
clear liquor is then to be reduced to the confiftence 
of a fyrup, and fetiin a temperate, or rather a warm 
place, when very fine cryftals will be formed, and as 
much acid obtained as is equal in weight to half the 
cream of tartar employed. If too fmall a quantity of 
vitriolic acid has been employed, the undecompofed 
cream of tartar falls along with the vitrialated tartar. 

Acid of Tartar combined. 

Soluble tar- I. With Vegetahle Alhalu If the pure acid of tartar 
tar. be combined with this alkali to the point of faturation, 

a neutral fait is produced, which deliquates in the air, 
and is not eafily cryftallized, unlefs the liquor be kept 
warm, and likewife be fomewhat alkaline. This fait, 
called foluble tartar ^ is ufed in medicine as a purgative; 
but as its deliquefcence does not admit of its being 
kept In a cryftalline form, it is always fold in powder. 
Hence thofe who prepare foluble tartar, take no fur- 
ther trouble than merely to rub one part of fixed alka- 
line fait with three of cream of tartar, which renders 
the compound fufficiently neutral, and anfwers all the 
purpofes of medicine. Dr Black informs us, that in 
medical preferiptions, where foluble tartar is ordered 
as a purgative along with a decoftion of tamarinds, 
the acid of the latter will decompofe the foluble tartar, 
and thus the prefeription may perhaps be rendered in- 

lowing manner: “ Upon fixed vegetable alkali pour I ^ n 
of a folution of the acid of tartar. Continue this till the , 

effervefcence is over ; the fluid will then be tranfpa-  v— 
rent ; but if more of the acid is added, it will become 890 
turbid and white, and fmall cryftals like white fand Re^enera- 
will be formed in it. Thefe cryftals are a perfect cream tec

d Cl eam 

ox tartar. 
Upon thefe principles, another method of decompo- 

fing cream of tartar might be tried ; namely, adding 
to it as much oil of vitriol as would faturate the alkali, 
then diflblving and cryflallizing the fait: but, by this 
method, there would be danger of the acid being adul- 
terated with vitriolated tartar. 

II. 
891 

With Foftle Alkali. The fait produced from an Seignette’n 
union of cream of tartar with foflile alkali, has been < r Rochelle 
long known under the names of Seignette's fait, fal Ru- 
pelletifis, or Rochelle fait; but as the cream of tartar is 
now difeovered to be-not a pure acid, but adulterated 
with a portion of foluble tartar, poffibly fome differen- 
ces might be obferved if the pure acid was uled. 

This fait was firft invented and brought into vogue 
by one Seignette, an apothecary at Rochelle, who kept 
the compofition a fecret as long as he could. Meffrs 
Boylduc and Geoffrey afterwards difeovered and pub- 
lifhed its compofition. 

To prepare this fait, cryftals of mineral alkali are 
to be diffolved in hot water, and powdered cream of 
tartar thrown in as long as any effervefcence arifes. 
For the better cryftallization of the fait, the alkali 
ought to prevail. The liquor muft then be filtered 
and evaporated, and very fine large cryftals may be 
obtained by cold, each of which is the half of a poly- 
gonous prifm cut in the direction of its axis. This 
feftion, w'hich forms a face much larger than the reft, 
is, like them, a regular reftangle, diftinguifhable from 
the others, not only by its breadth, but alfo by two 
diflinift diagonal lines which interfeift each other in the 
middle. The following method of preparing Seig- 
nette’s fait, recommended by Mr Scheele, feems pre- 
ferable to any other on account of its eafe and cheap- 
nefs. Thirty fix ounces of cryftals of tartar are to be 
faturated with potaih, and eleven ounces of common 
fait diflblved in the ley. When it is grown cold, and 
the vitriolated tartar has fubfided to the bottom, it is 
filtered and evaporated till a pellicle appears; the two 
firft cryftallizations yield a fine Seignette’s fait ; the 
third contains fome digeftive fait; and the fourth is 
entirely compofed of it. The reafon of this formation 
of Seignette’s fait is, that the vegetable alkali has a 
greater attra&ion for acids than the mineral, and there- 
fore decompofes the fea-falt, whofe bails is then at li- 
berty to combine with the acid of tartar ; while the 
ftronger marine acid takes the vegetable alkali.—A 
fait of the fame kind will be produced by adding Glau- 
ber’s fait inftead of common fta-falt. g % 

III. With Volatile Akali. With regard to this com- Cream of 
bination, all we know as yet is, that if the alkali is tartar, 
over-faturated with acid, a cream of tartar, almoft as 
difficult of folution as that of fixed alkali, will be ob- 
tained. When the faturation has been pretty exatfl, a 
beautiful fait, compofed of four Tided pyramids, and 

effe&ual. The faline mixture ufed in fevers is nothing which does not deliquate in the air, is produced. It 
but a tartarus folubilis in folution. 13 mftantly decompounded, and emits a pungent vola- 

According to Mr Scheele; cream of tartar may be tile fmell on being mixed with fixed alkali. 
N° 73- 6 6 

IV. 
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Acid of IV. With Earth. All that is as yet known con- 

teCombi- cern'no thefe combinations, is, that with the calcareous 
nations. earth a compound not ealily foluble in water is form- 
    ed. The other properties of this fubtyanee, and the 

nature of combinations of tartareous acid with other 
earths, are entirely unknown. 

894 Copper. In its metallic Hate, cream of tar- 
Afinegreen ndls but weakly on this metal, but diffolves ver- 
colour. degris much more perfedily than diltilled vinegar can. 

The folution with cream of tartar, being evaporated, 
does not cryltallize, but runs into a gummy kind of 
matter; which, however, does not attract themoifture 
of the air. It -readily diffolves in water, and makes 
a beautiful bluifh green on paper, which has the pro- 
perty of always fhining, as if covered with varnilh. 
The effedls of the pure acid on this metal have not yet 
been tried. 

VI. With Iron. The effects of a combination of 
iron with the pure acid have not hitherto been tried. 
Cream of tartar diiTolves this metal into a green liquor, 
which being evaporated runs per deliquium. It has been 
attempted to fubftitute a folution of this kind to the 
liquor ufed in printing calicoes formed of iron and four 
beer; but this gave a very dull browniih colour with 
madder. Poffibly, if the pure acid was ufed, the co- 
lour might be improved. In medicine, a combination 
of cream of tartar with iron is ufed, and probably may 
be an ufeful chalybeate. 

VII. With Regnlus of Antimony. See Seft. III. 

'895 
Chalybeat- 
ed tartar. 

^ § 8. Of the Acid of Sugar. 
oacclur... That fugar contains an acid, which on diftillation 

by a llrong lire arifes in a liquid form, in common with 
that of molt other vegetable fubftances, has been ge- 
nerally known ; but how to obtain this acid in a con- 
crete form, and to appearance as pure and cryftal- 
hzable as the acid of tartar, we were entirely ignorant, 
till the appearance of a treatife intitled, Dijjertatic Che- 
mica, de acido%Sacchari, auftore Johanne Afzelio Arvidf- 
fon, qto, Upfalne. 

Of the method of procuring, and the properties of, 
this new acid, we have the following account in the 
Edinburgh Medical Commentaries, voi. iv. 

“ 1. To an ounce of the finell white fugar in pow- 
der, in a tubulated retort, add three ounces of llrong 
fpirit of nitre. 

“ 2. The folution being finilhed, and the phlogifton 
of the fpirit of nitre moftly exhaled, let a receiver be 
properly fitted to the retort and luted, and the liquor 
then made to boil gently. 

“ 3. When the folution has obtained a browniih co- 
lour, add three ounces more of fpirit of nitre, and let 
the ebullition be continued till the fumes of the acid 

897 ate almoit gone. 

faccharhie0f 4‘. liq-U0r bei*ng at length emptied into a lar- 
acki. Ser veflel, and expofed to a proper degree of cold, qua- 

drangular prifmatic cryftals are obferved to form ; 
which being colledted, and dried on fofi paper, are 
found to weigh about 109 grains. 

t4 5- lie remaining liquor being again boiled in the 
lame retort, with two ounces of frelh fpirit of nitre, 
till the red vapours begin to difappear, and being then 
in the fame manner expofed to cryftallize, about 43 
grains of faline fpiculas are obtained. 
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“ 6. To the liquid that Hill remains, about two Acid of Si> 
ounces more of fpirit of nitre being added, and after-S"r anJ its 

wards the whole being, both by boiling and evaporation, 
reduced to a dry mafs, a brown, faline, gelatinofis __'v j 
kind of fubltance is produced, which, when thorough- 
ly dry, is found to weigh about half a drachm. 

“ In the fame manner, a fimilar acid, we are told, 
may be obtained from different facchariile fubltances, 
as gum-arabic, honey, Ac.; but from no/e in fuch quan- 
tities, or fo pure, as from line fugar.” « o 

i P“s Hdt poffeffeS fome very Angular properties, of Prefump* 
which what appears to us the molt remarkable, and don of it* 
which we cannot help reading with fome degree of t‘xPel.lli!H . 
doubt, is, that it produces an effervefcence ori being prl-^

V^r'°^e 

added to fuch all aline, earthy, or metallic fubjldnces, as 
contain the vitriolic acid. From this We fhould be apt 
to think, that this acid was capable of dillodging even 
the vitriolic acid from its bafis. 

Acid of fugar, being (Jiftilled in a retort, gives over 
about Vo- °1 its weight ot water. By an intenfe heat 
it melts, and is partly fubhmed; leaving in the retort 
a dark grey mafs, of about the fifth part of the weight 
of the cry Hals made ufe of. The fublimed fait eafily 
recovers its cryltalline form, and feems to have under-4 

gone no further change by fublimation than being ren- 
dered more pure. During the diltillation a great quan- 
tity of elallic vapour rulhes out (about 100 cubic in- 
ches from half an ounce of the cryftals), which, from 
the drftilled liquor’s precipitating lime-water, we may 
judge to be fixed air. In a fecond fublimation, white 
fumes are fent over, which, when cold, appear to be 
an acid, glaffy-coloured liquor, but cannot be again 
cryftallized. “ Such parts of the falts as adhere to 
the fides and necks of the veffels do not appear to be 
in the leall changed in the procefs.” On a third fub- 
limation, thefe parts produced fuch elallic vapours as 
burft the receiver. 

1 his Angular fait has a Confiderable acid power; Great acid 
twenty grains of it giving a very conliderable degree Power* 
of acidity to a large tankard of water. It diffolves in 
an equal weight of diitilled water, but concretes on 
the liquor’s growing cool. It is alfo foluble in fpirit 
of wine ; 100 parts of boiling fpirit of wine diffolving 
56 of the faccharine cryftals, but no more than 40 
when cold. The folution in fpirit of wine foon be- 
comes turbid; and depofites a mucous fediment, in 
quantity about Vo of the acid made ufe of. When cold, 
irregular fcaly cryftals are formed, which when dry 
are perfedlly white. 

AVith vegetable alkali, the acid of fugar can fcarcely 
be formed into cryftals, unlefs either the alkali or acid 
predominate. With mineral alkali, a fait very diffi- 
cult of folution is formed. The quantity of volatile Q00 
alkali faturated by this acid is incredible. “ Six parts Incredible 
of a pure volatile alkali may be faturated with one of quantity of 
the acid of fugar. The produce is a quadrangular 
prifmatic fait. With lime this acid unites fo ftrongly, 
as to be feparable by no other means than a ftrong C 71 ° 
-heat. W hat kind of a fait refults from this combina- 
tion we are not told; but the author is of opinion, that 
this (how's the ufe of lime in the purification of fugar, 
in order to abforb the fuperfluous acid. Being fatu- 
rated with fome of the terra ponderofa, the acid of fu- 
gar immediately depofits a quantity of pellucid angu- 
lar cryftals, fcarcely foluble in water. With magne- 

3 K fta 
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C H E M I 
fia tlie fa’t appears In form of a white powder, foluble 
neither in water nor fpirit of wine, unlefs the acid 
prevails. It has a ftronger affinity with magneiia than 
any of the alkaline falts. With earth of alum, no 
eryftals are obtained j but a yellow pellucid mafs, of 
a Iweetifh and fomewhat aftringent taile ; which, in 
a moiil air, liquefies, and increafes two-thirds in 
weight. 

This acid afts upon all metals, gold, filver, platina, 
and quickfilver, not excepted, if they have been pre- 
vioufly diffolved in an acid, and then precipitated. 
Iron in its metallic ftate is diffolved in very large 
quantity by the faccharine acid ; 45 parts of iron be- 
ing foluble in 55 of acid. By evaporation, the liquor 
fhoots into yellow prifmatic cryftals, which are eafily 
foluble in water. With cobalt, a quantity of yellow- 
coloured cryftals are obtained, which being diffolved 
in water, and fea-falt added to the folution, form a 
fympathetic ink. The elective attra&ions of this 
lingular acid are, firft, lime, then the terra ponde- 
rofa, magnefia, vegetable alkali, mineral alkali, and 
laftly clays. With fpirit of wine an ether was ob- 
tained, which cannot eafily he fet on fire unlefs pre- 
vioufiy heated, and burns wfith a blue inftead of a white 
flame. 

Towards the conclufion of his differtation the au- 
thor obferves, that fome may imagine that the acid of 
nitre, made ufe of in thefe experiments, may have a 
confiderabk fliare in the produdftion of what he has 
termed acid of fugar. But though he acknowledges 
that this acid cannot in any way be obtained but by 
the affiftance of fpirit of nitre, he is thoroughly convin- 
ced that it does not, in any degree, enter into its com- 
pofition. 

What occurs to us on this fubje& is, that if the acid 
really pre-exifts in the fugar, it muft give fome tokens 
of its exiftenee by mixing the fugar with other fubftan- 
ces befides fpirit of nitre. The author himfelf thinks 
that lime a&s upon the acid part of the fugar: from 
whence we are apt to conclude, that by mixing lime, 
in a certain proportion, with fugar, a compound fhould 
be obtained fomewhat fimilar to what was formed by 
a diredt combination of lime with the pure acid. In 
this cafe, w^e might conclude that the nitrous acid pro- 
duces this fait, by combining with the inflammable part 
of the fugar, becoming thereby volatile, and flying en- 
tirely off, fo as to leave the acid of the fugar pure. In 
the diftillation of dulcified fpirit of nitre, however, we 
have an inffance of the nitrous acid itfelf being very 
much altered. This muff therefore fuggeft a doubt, 
that the acid fait obtained in the prefent cafe is only 
the nitrous acid deprived of its phlogifton, and united 
with fome earthy particles. 

In a treatife lately publifhed by Mr Rigby, how- 
ever, we are informed that fugar itfelf may be recoin- 
pofed by uniting the acid of fugar with phlogifton ; 
which affertion, if. well founded, undoubtedly decides 
the difpute in favour of the faccharine acid being ori- 
ginally contained in the fugar. Late experiments 
have determined it to be the fame with that of forrel j 

- for which, as well as many other valuable acquifitions, 
the fcience of chemiftry is indebted to Mr Scheele. 
Having diffolved as much acid of fugar in cold water 
as the liquor could take up, he added to this folution 

S T R Y. TVaftice, 
fome lixivium of tartar drop by drop, waiting a little Acid of 
after each drop and found the mixture, during the ^’fP horu3 
effervefcence, full of fmall cryftals, which were genuine c^nb,^. 
fait of wood-forrel. M. Klaproth having precipitated tion--. 
a nitrous folution of quickfilver with fait of wood- ■  
forrel, perfe&ly neutralized by vegetable alkali, obtain- ^ 903 
ed a white precipitate ; \yhich, when edulcorated and Fu'mira.- 
dried, and gently heated in a tea-fpoon, fulminated imck- 
with a noife not inferior to that of fulminating gold. 1 ver* 
Acid of fugar perfectly neutralized with vegetable al- 
kali, afforded the fame precipitate, and fulminated in 
the fame manner. 

§ 9' Of the Acid of Phosphorus. 

This acid was firft difeovered by Homberg inphlogiltw 
urine ; afterwards by Margraaf in muftard and cruci-acid. 
ferous plants : M. Bochante difeovered it in wheat ; 
and laftly, M. Haffenfratz has traced it in the mineral 
kingdom with great attention.—He has found that 
phofphorated iron is contained in all the Pruffian blues, 
when not purified; but that this acid is produced by 
the coals employed in the procefs, and is no conftitu- 
ent part of the tinging matter. According to him it 
occurs almoft univerfally in the minerals of iron which 
are found in the flimy ftrata of the earth, as well as 
thofe which are undoubtedly modern, whether primary 
or fecondary ; unlefs the iron be fo far of a metallic 
nature as to be attrafted by the magnet, or very near 
that ftate. It is afforded by the ochry ftrata, and 
thofe which contain haematites as well as the flimy 
kind. Into thefe it is fuppofed to have come by the 
decompofition of vegetables; and to inveftigate this 
matter he examined the hibifeus paluftris, folidago, 
virga aurea, antirrhinum, lunaria, folanum nigrum, 
vulgatum, ftachys puluftris, artemilia Zeylandica, 
ruta graveolens, lycopus Europeus, carex acuta; vinca 
major, nepeta Pannonica, and noa Abyffina. All 
thefe plants afforded the acid of wood-forrel and the. 
phofphoric acid. The quantity of the former varied 
from two ounces two drachms 18 grains of acid fait 
containing fome calcareous earth, to two drachms 24 
grains in a pound of each plant; the quantity of cal- 
careous phofphoric fait being from one ounce fix 
drachms 48 grains, to one drachm 12 grains.—M. 
Plaffenfratz alfo obferves, that the phofphoric acid is 
procurable from all kinds of iron ; though in fome it 
feems to proceed from that contained in the earth, and 
in others from the coals employed in the reduction. 

The phofphoric acid is alfo found by Dr Marquart 
to be contained in the gaftric juice of animals. One 
pound four ounces of the gaftric juice of oxen gave 10. 
grains of a lymphatic matter, exaftly like the blood 
in its qualities ; 16 grains and ilx-feventh&of phofpho- 
ric acid, which with a blow-pipe wras changed into a- 
very pure and deliquefeent glafs. of phofphorus.; five 
grains of phofphorated lime, two grains of refin, 14 
grains of fal ammoniac, 29 grains of common fait, a 
very fmall quantity of an extract whofe nature was 
difficult to afeertain ;, one pound three ounces fix 
drachms and 67^ grains of water; fo that the folid 
contents were only 166th part of the bulk. 

In fheep, the quantity of gaftric juice was about 
eight ounces in quantity, of a deeper and brighter 

green 
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Acid of green than that of oxen or calves; but affording the 
phofphorus £-ame ingredients, though in a different proportion ; 
and 'l.s though no other acid than that of phofphorus could 
- ‘ be difcovered. It was alfo more difpofed to putrefac- 

u—v——' tion. Calves furnifhed from four to fix ounces of 
gaftric juice, which contained very little lymph, but 
afforded fome quantity of dry jelly, though the whole 
was not equal to the proper proportion of lymph. 
The phofphorated lime was in the ufual quantity, but 
the difengaged phofphoric acid in a very fmall propor- 
tion. The lafteal acid was found in great quantity ; 
to which, along with that of phofphorus, our author 
fuppofes the property of curdling the milk in the ani- 
mal’s ftomach to be owing. 

The phofphoric acid has alfo been found in very 
la ge quantity in the calcareous ftones of Andalufia ; 
and Mr Klaproth has found the fame combined with 
calcareous earth in a kind of beryl, cryftallized in hexa- 
hedral prifms, called by M. Verner apatit.—Formerly 
the beft method of obtaining it was from urine, where 
it is contained in very confiderable quantity in combi- 
nation with the volatile alkali, and forming a fait call- 
ed the microcofmic, or ejjential Jolt of urine. 

To procure this, a large quantity of urine is to be 
evaporated to the conliftence of a thin fyrup; which, 
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90.? 
Micrncof- 
mic fait, IlliC- Iditj JT *11 * C 
kowprocu- being fet in a cold place, wall yield, in three or four 
red. weeks, foul brown-coloured cryftals, which are the 

microcofmic fait, mixed with the marine, and other 
falls of urine. Thefe cryftals are to be diftblved in 

- hot water ; the folution filtered whilft it continues hot, 
and fet to cryftallize again ; and the folution, filtra- 
tion, and cryftallization, repeated till the fait becomes 
pure and white. In all the cryftallizations the micro- 
cofmic fait fhoots firft, and is eafily diftinguilhed and 
feparated from the others. If the urine which re- 
mains after the firft cryftallization be further evapo- 
rated, and again fet in the cold, it will yield more 
cryftals ; but browner and more impure than the form- 
er; and therefore requiring to be purified by themfelves. 
From 20 gallons of urine may be obtained four ounces 
of pure fait; a confiderable part being ftill left in the 
refiduum. 

In thefe operations the heat ought to be gentle, 
and the veflels either of glafs or compaft ftone-ware. 
Urine being evaporated in a copper veflel, afforded on- 
ly a green folution of that metal. 

Mr Mar- Concerning the nature of the microcofmic fait ob- 
graaff'^ex- tained by the above procefs, Mr Margraaf gives the 
periments. following account in the Berlin memoirs for 1746* 

“ Sixteen ounces of the fait, diftilled in a glafs re- 
tort, in a heat gradually raifed, gave oyer eight oun- 
ces of a volatile urinous fpirit, refembling that made 
from fal ammoniac by quicklime. T. he refiduum was 
a porous brittle*mafs, weighing eight ounces. This, 
urged with a ftronger fire in a crucible, bubbled and 
frothed much, and at length funk down into the ap- 
pearance of glafs, without feeming to fuffer any fur- 
ther diminution of its weight in the moft vehement 
heat. 

The vitreous matter diffolved in twice or thrice its 
quantity of water, into a clear, tranfparent, acid li- 
quor, fomewhat thick, not ill refembling in confiftence 
concentrated oil of vitriol. This liquor totally cor- 
roded zinc into a white powder, which, being diluted 

with water, appeared in great part to diffolve, fixed Acid of 
alkalies occafioning a plentiful precipitation. It a&ed Phofphorus 
powerfully upon iron, with fome effervefcence ; and ^ombhia- 
changed the metal into a kind of muddy fubftance in- dons. * 
dining to bluifti, in part foluble in water like the pre- 
ceding. It diffolved likewife a portion of regulus of 
antimony, and extraded a red tindure from cobalt. On 
lead and tin it had very little adion. Copper it cor- 
roded but flighty. On bifmuth, filver, and gold, it 
had no effed at all, either by ftrong digeftion, or a 
boiling heat. Nor did the adding of a confiderable 
portion of nitrous acid enable it to ad upon gold. 

“ The vitreous fait in its dry form, melted with me- 
tallic bodies with a ftrong fire, ads upon them more 
powerfully. In each of the following experiments, 
two drachms of the fait were taken to two fcruples of 
the metal reduced to fmall parts. (1.) Gold com- 
municated a purple colour to the vitreous fait; on 
weighing the metal, however, its diminution was not 
confiderable. (2.) Silver loft four grains, or ; and 
rendered the fait yellowifti, and moderately opaque. 
(3.) Copper loft only two grains, or-5%-, though the 
fait was tinged of a deep green colour. It feemed as if 
a portion of the fait had been retained by the metal, 
which, after the fufion, was found to be whiter and 
more brittle than before. (4.) During the fufion with 
iron, flaflres like lightning were continually thrown out; 
a phofphorus being generated from the combination of 
the acid with the inflammable principle of the iron. 
Great part of the mixture rifes up in froth ; which, 
when cold, appears a vitreous fcoria, covered on the 
furface with a kind of metallic {kin, which, on being 
rubbed, changes its green colour to a yellowifti. The 
reft of the iron remains at the bottom of the crucible-, 
half melted, half vitrified, and fpongy. (y.) Tin loft 
18 grains, or nearly one-half its weight, and rendered 
the fait whitifh ; the remaining metal being at the fame 
time remarkably changed. It was all over leafy and 
brilliant, very brittle, internally like zinc. Laid on 
burning coals, it firft began to melt, then burnt like 
zinc, or phofphorus. (6.) Lead loft 16 grains, and 
gave the fame whitifti colour to the fcoriae that tin 
does. The remaining lead was in like manner inflam- 
mable, but burnt lefs vehemently than the tin ; from 
which it differed alfo in retaining its malleability. 
(7.) Mercury precipitated from aquafortis, and well 
edulcorated, being treated with the fait in a glafs i-e- 
tort, with a fire raifed to the utmoft, only 12 grains of 
mercury fublimed ; 28 remaining united with the acid-, 
in a whitifti, femi-opaque mafs. A folution of this 
mixed in diftilled water, depofited a quantity of a yel- 
lowifti powder; which, by diftillation in a glafs retort, 
was in great part revived into running mercury. A 
part alfo remained diffolved in the clear liquor; for a 
drop let fall on poliflied copper inftantly whitened it. 
(8.) Regulus of antimony melted with the vitreous 
fait, loft eight or nine grains, (about f) ; the regulus 
affumed a fine, brilliant, ftriated appearance ; the fco- 
rise were fomewhat opaque. (9.) Bifmuth loft eight 
grains; the fcoriae were like the preceding, but the 
bifmuth itfelf fuffered little change. {I o*) Zinc, mix- 
ed with the fait, and diftilled in a glafs retort, yielded 
a true phofphorus, which arofe in a very moderate heat. 
The refiduum was of a grey colour, a little melted at 
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pClcj. the bottom,in weigbtnot exceedingtwo drachms; fothat 
and its °rUS ^W° fcruPIes Sublimed. This reiiduum, urged further 
Combiaa- a Heffian crucible to perfect fufion, emitted 
tions. an intinity of phofphorine fiaflies, with a kind of deto- 
t—nation. The matter, grown cold, looked like the fco- 

rix of melted glais. (11.) White arfenic, mixed 
with this fait, feparated in the lire, greateil part of it 
fubliming, and only as much remaining behind as in- 
creafed the weight of the fait eight or nine grains. 
This compound appeared at firit tranfparent; but, on 
being expofed to the air, became moift, and of an o- 
paque whitenefs, much refembling cryftalline arfenic. 
(12.) Cinnabar totally fublimed ; fullering no change 
itfelf, and oceafioning none in the fait. Sulphur did 
the fame. (13.) One part of the fait, mixed with ten 
of manganefe, and melted in a clofe velfel, gave a femi- 
tranfparent mafs, fome parts of which were bluifh. 
lire crucible was lined with a fine purple glazing, and 
the edges of the mafs itfelf appeared of the fame co- 
lour. 

“ The vitreous fait diilolved alfo, in fufion, metal- 
lic calces and earths. Chalk, with one third its weight 
of the fait, formed a femitranfparent vitreous mafs: 
calcined marble, with the fame proportion, flowed fo 
thin as to run all through the crucible; gypfum, like- 
wife, ran moftly through the crucible ; what remain- 
ed was femitranfparent. Lapis fpecularis ran entire- 
ly through the veflel. Spaniih chalk gave a femitran- 
fparent mafs, which fparkled on breaking; and fine 
white clay, a fimilar one. Saxon topaz and flint were 
changed into beautiful opal-coloured maffes; the earth 
of alum into a femitranfparent mafs, and quicklime 
into an opaque white one. The mafs with flints im- 
bibed moifture from the air; the others not. 

“ Oil of vitriol, poured upon one-fourth its weight 
of this fait m a retort, raifed an effervefcence, acquired 
a brownifh colour, and afterwards became turbid and 
white. On railing the fire, the oil of vitriol diftilled, 
and the matter in the bottom of the retort melted. 
In the neck was found a little fublimate, which grew 
moift in the air; as did likewife the remaining fait, 
which was opaque and whitilh. Concentrated fpirit 
of nitre, diftilled with tins fait in the above proportion, 
came over unchanged; no fublimate appeared; the re- 
fiduum looked like glafs of borax. The diftilled fpirit 
did not ?-df in the leaft upon gold, even by coftion. 
Strong ipirit of fea-falt being diftilledin the fame man- 

v 
Rer> no fenfible change was made either in the fpirit 
or the fait. 

“ Equal parts of the vitrified microcfomic fait and 
fait of tartar being urged with the ftrongeft fire that 
a glafs retort could bear, nothing fenfible came over, 
nor did the mixture appear in thin fufion. Diflblved 
in water, filtered, and duly evaporated, it afforded, very 
difficultly, oblong cryftals, fomewhat alkaline ; the 
quantity of alkali having been more than enough to fa- 
turate the acid. A whitiffi matter remained on the 
filter, amounting to feven or eight grains, from two 
drachms of the mixture ; this, after being waflied and 

907 dried, melted before a blow-pipe, as did likewife the 
Expels the cryftals. 

tdotatidVl' . “. This fal,: feems f0 extricate, in part, the acids of 
tartar,- vitnolated tartar, nitre, and fea-falt. (i-) On diftil- 
nitre, and ling a mixture of it with an equal quantity of vitrio- 
Ea-falt. lated tartar, there came over fome pondcrous^cid drops, 
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which, faturated with fixed alkali, formed a neutral fait Acid of 
greatly refembling the vitriolated tartar. The refidu- ^offhorus 
um readily diffolved in water, and difficultly cryftalli- CombLa- 
zed. (2.) Nitre, treated with the fame proportion of tions. 
the fait, began to emit red vapours. The refiduum -—,— 
was of a peach-bloffom colour, appeared to have melted 
lefs perfedtly than the preceding, and diffolved more dif- 
ficultly in water. The folution depofited a little earthy 
matter; and, on being flov/ly evaporated, flrot into 
cryftals, which did not deflagrate in the fire. (3.) Sea- 
falt, diftilled in the fame manner, manifeftly parted with 
its acid ; the refiduum wras whitilh, readily diflblvad in 
water, and afforded fome cubical cryftals. (4.) Sal am- 
moniac fuffered no change. (5.) Borax, with an equal 
quantity of vitreous fait, run ail through the crucibles. 

“ Solutions of this fait precipitated the earthy part 
of lime-water, ox folution of alum, of flint diffolved in 
fixed alkali, and the combination of marine acid with 
chalk or quicklime. The precipitate from this laft 
liquor is tenacious like glue, and does not diffolve 
even in boiling water; expofed to a ftrong fire, it froths 
prodigioufly, and at laft melts into a thick fcoria. 

“ Solutions of this fait precipitate alfo fundry me- 
tallic folutions ; as butter of antimony, folutions of 
filver, copper, lead, iron, mercury, and bifmuth, in 
the nitrous acid; and of tin in aqua regis. The pre- 
cipitate of iron from fpirit of fait is a tenacious mafs ; 
that of filver from aquafortis, fometimes a white pow- 
der, fometimes tenacious. Copper from aquafortis is 
fometimes thrown down in form of a white powder, 
and fometimes in that of a green oil, according to the 
proportions and dilutenels of the liquor. Silver is not 
precipitated at all by this acid from its folution in vine- 
gar, nor gold from aqua regis. 

“ -Am ounce of the vitreous fait, well mixed with 
half an ounce of foot, and committed to diftillation, 
yielded a drachm of fine phofphorus. The black reii- 
duum, being elixated with boiling water, and the li- 
quor paffed through a filter, there remained upon the 
filter eight fcruples of a black matter; and, on eva- 
porating and cryftallizing the liquor, about feven 
drachms were obtained of oblong cryftals, which did not 
dffiquate in a moift air, but became powdery in a 
warm one. Thefe cryftals, treated afreffi with inflam- 
mable matter, yielded no phofphorus. Before a blow- 
pipe they melted into a traiifparent globular mafs, 
which,. on cooling, became turbid and opaque. Dif- 
folved in water, they precipitated folutions of filver, 
mercury, copper, and of chalk ; though they did not 
a£! upon the latter fo powerfully, nor produce with it 
a gluey mafs, -as before they had been deprived of 
their phofphorine acid.” 

Mr Wiegleb informs us, that the phofphoric acid 
exmbits Ids affinity with calcareous earth, in the moift 
way, than the vitriolic ; though it cannot be fepara- 
ted from the ultimate refiduum of the calcareous earth 
by tnat acid. It expels, however, all the liquid acids 
from their bafis m the dry way. It precipitates iron 
from a folution in vitriolic acid, of a perfe&ly white 
colour. For the ufes of this acid as a flux, fee the 
article Blow-pipe. 

§ IQ. Of the Acid of Ants. 
The acid may be obtained irom thefe infedts either f^ovv pro- 

by cured* 
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Acid of by diilillation, or fimple infufion in water. From 
Phofphorus twenty-four ounces of ants, Neumann obtained eleven 

c'mtina- ounces an^ an ac*^ as ftrong as good vinegar, 
tions. by diftillation in balneo mariae. Of this acid, Mr Mar- 
v—/—— graaff gives the following account in the Berlin Me- 

9o8 moirs for x 749. 
Its proper- “ The acid of ants effervefces with alkaline falts, 
ties* both fixed and volatile. With volatile alkalies it forms 

a neutral liquor, which, like that compofed of the fame 
alkalies and vinegar, yields no concrete fait on diftilla- 
tion. With fixed alkalies it concretes, upon proper 
exhalation, into oblong cryftals, which deliquate in 
the air. The cryftals, or the faturated neutral li- 
quor uncryftallized, on being diftilled with a fire 
increafed till the retort began to melt, yielded a 
liquor fcarce fenfibly acid, and afterwards a fmall 
quantity of an urinous and partly ammoniacal liquor. 
The remaining black matter, diffolved in diftilled 
water, filtered and evaporated, {hot into large cryftals 
which did not deliquate in the air, though they were 
in tafte ftrongly alkaline, effervefced with acids, and 
had all the other properties by which fixed alkalies are 
diftingui fined. 

“ This acid diffolves, with great effervefcence, coral, 
chalk, and quicklime; and concretes with them all into 
cryftals which do not deliquate in the air. 

“ It does not precipitate filver, lead, or mercury, 
from the nitrous acid ; nor quicklime from the ma- 
rine. Hence it appears to have no analogy to the ma- 
rine or vitriolic acids ; the firft of which conftantly 
precipitates the metallic folutions, and the other the 
earthy. 

“ It does not a<ft upon filings of filver; but (like 
vegetable acids), it totally diffolves, by the affiftance of 
heat, the calx of filver precipitated from aquafortis by 
fait of tartar. 

“ It does not diffolve calces of mercury (as vege- 
table acids do) ; but revives them into running quick- 
filver. t 

“ It a£ls very weakly upon filings of copper ; but 
perfectly diffolves copper that has been calcined. The 
folution yields beautiful compadt green cryftals. 

“ It diffolves iron-filings with violence ; the folu- 
tion, duly evaporated, {hoots into cryftals more readily 
than that made in diftilled vinegar. It fcarcely adts at 
all upon filings of tin. 

“ It does not, according to Mr Margraaff, corrode 
filings of lead; but diffolves, by the affiftancc of heat, 
the red calx of lead. The folution cryftallizes into a 
faccharum faturni. In Mr Ray’s philofophical letters, 
it is faid, that lead put into the acid fpirit, or fair wa- 
ter, together with the animals themfelves, makes a good 
faccharum faturni; and that this faccharum, on be- 
ing diftilled, will afford the fame acid fpirit again, 
which the faccharum fatumi made with vinegar will 
not do, but returns an inflammable oil with water, 
but nothing that is acid : and faccharum faturni made 
with fpirit of verdegris doth the fame in this refpedt 
with fpirit of pifmires. 

“ It diffolves zinc with vehemence, and {hoots, up- 
on due evaporation, into inelegant cryftals, not at all 
like thofe produced with diftilled vinegar. On bif- 
muth, or regulus of antimony, it has little effedl, ei 
ther when calcined or in their metalline ftate.” 
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Acid of 
Amber and 
its Combi- 

m . . nations The nature of this acid is as yet but little known, ■ - y 
a 

and Mr Pott is the only chemift who feems to have 
examined it with accuracy. We {hall therefore give 
an abftraft of the principal obfervations and experi- 
ments he has made on this fait. 

“ Salt of amber requires a large quantity of water Mr Pott’s 
for its folution. In the firft cryftallization (being experi- 
mucli impregnated with the oil, which rifes from theinents* 
amber along with it), it {hoots into fpongy flakes, in 
colour refembling brown fugar-candy; the cryftals 
which fucceed prove darker and darker coloured. On 
repeating the depuration, the cryftals appear at top 
of a clear yellow or whitifh colour, ip form of long 
needles or feathers ; at bottom, darker, and more ir- 
regular, as are likewife the cryftals which {hoot after- 
wards. The cryftals neither liquefy nor become pow- 
dery in the air: rubbed, they emit a pungent fmelllike 
that of radilhes, efpecially if warmed a little ; their 
tafte is acid, not in the leaft corrofive, but with a kind 
of oily pungency. 

“ This fait, kept in the heat of boiling water, lofes 
nothing of its weight, and fuffers no alteration. In a 
great heat it melts, like oil; after which a little oily 
acid arifes, then oily ftrice appear in the lower part of 
the retort, and the fait fublimes into the neck, partly 
in the form of a dark yellow butter, and partly in 
that of feathers, a black coaly matter remaining at 
bottom ; fo that, by this procefs, a part of the fait is 
deftroyed. 

“ Oil of turpentine has no aftion on this fait. 
Highly reftified fpirit of wine gains from it a yellow 
colour in the cold; and, on the application of heat, 
diffolves a confiderable quantity, but depofites great 
part of it on cooling. The fait thus depofited is fome- 
what whiter than before, but ftill continues fenfibly 
yellow. The dulcified fpirit of fal ammoniac diffolves 
it readily, without effervefcence, into a yellow liquor; 
if the fait was foul, the folution proves of a red co- 
lour ; on burning of the vinous fpirit, a neutral liquor 
remains. 

“ A folution of fait of amber in water, faturated 
wdth a pure alkaline lixivium, yielded, on infpiffation, 
a faline matter, which would not cryftallize, and 
which, when exiiccated by heat, deliquated in the air, 
leaving a confiderable proportion of an earthy, unc- 
tuous matter. Being again gently infpiffated, it left 
a brownifh fait, very foluble, weighing one half more 
than the fait of amber employed. This fait effervef- 
ced with the vitriolic and nitrous acids: the vapour, 
which exhaled, was not acid, but oily and fulphureous. 
On repeating the experiment, and fully faturating the 
alkali with the fait of amber, the neutral fait made no. 
effervefcence with thefe acids. This fait did not per- 
fectly melt before a blow-pipe ; continued in the fire 
for fome time, it effervefced with aquafortis. In dif- 
tillation it yielded a bitter, oily, alkalefcent fpirit, 
much refembling the fpirit of tartar ; and towards the 
end, an empyreumatic oil. The refiduum elixated, 
yielded the alkaline fait again of a brown colour. 

“ Salt of amber effervefces ftrongly with volatile 
alkalies; and, on faturation, forms with them an oily 

am- 
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Atid of ammoniacal liquor, which, in diftillation* totally arifes 

'L'ombi- a ^.u'^ f°rm) except that a fmall portion of a pe its 
nations. netrating, oily, faline matter, concretes towards the 

r.xtrica-c “ ^ amber with an equal quanti- 
the add-^f ^ comnimon fal ammoniac, a marine acid fpirit 
fal ammo- c^me over, of a ftrong fmell, and a brown colour: 
riac andni-afterwards, a little white fal ammoniac fublimed ; at 
trc> length arofe fuddenly a large quantity of a fuliginous 

or bituminous matter, leaving behind a fmall portion 
of a like (Inning black fubltance. The coaly matter 
was conftderably more in quantity than the fait of am- 
ber employed. On treating it with nitre, red va- 
pours .arofe, and the mixture detonated with vio- 
lence. A mixture of it with borax, frothed and fwell- 
ed up much more than borax by itfelf; and, on rai- 
ling the fire, yielded only fome oily drops ; the acid 
being deftroyed by this fait, as by fixed' alkalies and 

(jtI quicklime. 
Purified by “ Spirit of fea fait, poured upon one-fourth its 
tiwmannc weight of fait of amber, made fcarce any folution in 

the cold: on the application of heat, nearly the whole 
coagulated into the confiftence of a jelly. In diftilla- 
tion, the fpirit of fait arofe firft; then almoft the whole 
ol the fait of amber, partly like firm butter, partly like 
long ftriated plumous alum, very pure, and of a fine 
white colour, its oily matter being changed into a 
coal at the bottom. The fait, thus purified, makes 
no precipitation in the folution of filver, and confe- 
qucntly retains nothing of the marine acid; nor does 
i,t precipitate folution of quicklime made in fpirit of 
fait, and confequently contains nothing vitriolic. If 
any of the mineral acids was contained in this fait, it 
could not here efcape difcovery ; the oil, which in the 
rough fait is fuppofed to conceal the acid, being in this 
procefs feparated. 

“ Aquafortis being poured upon one-fourth its 
weight of fait of amber, extradled a yellowifii colour 
from it in the cold, but diffolved little : on the appli- 

mtre on it. cation of heat, the whole diflblves into a clear liquor, 
without any coagulation : if the fait is very oily, the 
folution proves red. In diftillation, the greateft part a- 
rifes in a liquid form, with only a very fmall quantity 
of concrete fait. The fpirit does not aft upon gold, 
but diflblves filver, and quickfilver, as at firfi: ; a proof 
that it has received no marine acid from the fait of 
amber. 

“ Oil of vitriol being added to twice its weight of 
fait of amber diluted with a little water, a moderate 
lire elevated an acidulous liquor, which appeared to 
proceed from the lalt of amber ; for its making no 
change in Solution of fixed fal ammoniac, fhowed it 
not to be vitriolic. On continuing the diftillation by 
a ftronger fire, greateft part of the fait arifes unde- 
ftroyed, and the oil of vitriol along with it; a black, 
light, porous earth remaining. 

M Equal parts of quicklime and fait of amber gave 
over in diftillation only &n acidulous phlegm; the refi- 
duum, elixated with water, yielded a folution of the 
lime in the acid of amber, refembling a folution of the 
fame earth in vegetable acids, precipitable by alkaline 
falts, and by the vitriolic acid. Lime, added to a wa- 
tery folutiou of fait of amber, diflblves with fome ef- 
fervefcence ; after which, the whole coagulates into 

9ra 
EiTe<fts of 
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Of oil of 
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the confiftence of a jelly: this, diluted with wafer, Acid of Arl 
proves limilar to the foregoing folution. knicanditj 

“ Solution of fait of amber makes no precipitation J'(!)'™Jina' | 
in folutions of filver or quickfilver. It diffolves zinc, . - - > f 
as all acids do : fixed alkalies precipitate the zinc: the 9x5 
volatile do not; and when a fuffieient quantity of the Effe6h of 
volatile has been added, the fixed make no precipita-J‘llt arn- ‘ 
tion. It afts exceedingly flowly and dilficultly upon 6 * 
copper; but corrodes calcined copper in a flrorter time. 
It foon corrodes iron, by coftion, into a crocus, and 
diflblves a part into a liquid form : the folution has 
little colour; but alkaline falts readily difeover that 
it holds iron, by rendering it turbid and whitifh, and 
throwing down a confiderable quantity" of a greenilh 
calx.” 

§ 12. Of the Acid of Arsenic. 
91S 

Mr Scheele firft perceived, from fome experiments How firft 
on manganefe, that arfenic contained phlogifton: from difeovered. 
whence he was led to an analyfis of this fubftance, 
which produced an acid of a very Angular kind ; by 
uniting of wrhich with phlogifton in certain propor- 
tions, either white arfenic or its regulus may be com- 
pofed at pleafure. 

White arfenic may be decompounded in two ways. Two way* 
1. Put two ounces of it reduced to fine powder in aofdecom- 
glafs mortar into a retort of the fame material; pourPoun^in" 
upon it feven ounces of pure muriatic acid, whofe fpe-ai^eniC‘ 
cific gravity is to that of water as 10 to 8 ; and lute on 
a receiver. The arfenic is quickly diflblved in a boil- 
ing heat, which muft be brought on as quickly as pof- ^.g 
fible. After, the folution is accomplifhed, while the By means 
liquor is ftill warm, three ounces and a half of nitrous ^ nitrous 
acid, of the fame fpecific gravity with the muriaticac^' 
above-mentioned, is to be added, and the liquid which 
had already gone over into the receiver poured back. 
The receiver is then to be put on again, but not luted; 
the mixture foon begins to effervefee, and red vapours 
go over into the receiver. The diftillation is to be con- 
tinued till thefe vapours ceafe ; when an ounce of 
finely powdered arfenic is again to be added, the re- 
ceiver applied as before, and a gentle ebullition con- 
tinued until the fecond quantity of arfenic be diflblved. 
An ounce and an half of nitrous acid is then to be 
added, and the mixture diftilled to drynefs, increafmg 
the fire towards the end, fo as to make the retort red 
hot. The acid which comes over into the receiver may 
ferve again feveral times. The wdiite mafs which re- 
mains in the retort is the dry acid of arfenic. It may 
be reduced to a liquid form by pouring upon it, in 
coarfe powder, twice its weight of diftilled water, and 
boiling for a few minutes, pouring back the liquor 
which comes over, and afterwards filtering the folu- 
tion through blotting paper, which has been previoufly 
waflied in hot water. 

In this procefs the nitrous acid attacks the phlo- 
gifton of the arfenic, is volatilized in confequence of 
its union with it, and leaves the more fixed but lefs 
powerful acid of arfenic behind. The nitrous acid 
would alone be fufficient for this purpofe, could it ac- 
curately come into contaft with the particles of arfe- 
nic ; but this cannot be done without folution, and 
the nitrous acid is capable of diflblving arfenic only in 

pro- 
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Ac; 1 of Ar- proportion to the water it contains. Too great a quan- 
fcniczndlt'tJty would therefore be required were this acid to be 
Coirbina- ; but by the ufe of muriatic acid for the 

folution, a fmaller quantity of fpirit of nitre is admit- 
ted to intimate contaft with all the arfenical particles, 
and has an opportunity of depriving them of their phlo- 
o-iflon. Aqua regia might be poured upon the arfenic 
at once ; but the great effervefcence it excites would 
throw the mineral up to the top in fuch a manner that 
the menftruum could not aft upon it. By the opera*- 
tion of dephlogiilrcation, arfenic lofes a fifth part, 
which is fuppofed to be pure phlogifton. 

The other method of decompofing arfenic is, by 
means of the dephlogifticated fpirit of fait. For this 
purpofe, take one part of powdered manganefe, and 
mix it with three of the muriatic acid above-mention- 
ed. Put it into a retort, of which it may fill one- 
fourth ; a receiver containing one-foui th of powdered 
arfenic, with one-eighth of difiilled water, is to be luted 
on, and the retort put into a fand-bath. The dephlo- 
giilicated muriatic acid, going over into the receiver, 
is inftantly abforbed by the arfenic ; which fome hours 
afterwards will be diffolved, and two different liquid 
It rata, which cannot be mixed together, will be per- 
ceived in the receiver. This folution is now to be put 
into a clean glafs retort, and diftilled to drynefs ; in- 
creafing the fire at laft to fuch a degree as to make 
the whole red hot: and in this procefs alfo two dif- 
ferent liquids pafs over into the receiver which do not 
unite together. 

Here the manganefe attracts the phlogifton of the 
muriatic acid; and as this dephlogiftieated acid has a 
very ftrong attraction for phlogifton, it deprives the 
arfenic of its phlogifton, and thus recompofes the or- 
dinary phlogifticated muriatic acid. This portion of 
recompofed acid diftolves part of the arfenic, forming 
with it what is called butter of arfenic. The other part 
of the arfenic which has been decompofed,. diffolves in 
the water, and forms a liquid fpecifically lighter than 
the butter, and therefore fwims above it. On recti- 
fying the two liquids, the undecompofed portion of 
the arfenic arifes along with the muriatic acid, and 
goes over into the receiver in form of an heavy oil,, 
while the acid of arfenic remains behind in the retort. 
The acid obtained in this way is precifely the fame 
with the former, and one would hardly believe that it- 

is an acid, becaufe it has no acid tafte; but aftec,fome 
days it grows moift in the air, and at laft deliquates, 
affuming the appearance of oil of vitriol. As the de- 
liquefcence, however, is very flow, it is proper to dif- 
folve it in a certain quantity of water, when a imall 
quantity of white powder remains undiflolved, after 
preparing it by the firft procefs, which is filiceous earth 
derived from the retort. This ought to be carefully 
feparated from the acid by filtration ; and in order to 
prevent the glue of the blotting-paper from mixing 
with the acid, it was direCied to wafh the filter with 
hot water previous to tire operation. 

ui at. The firft experiment M. Scheele tried on this acid 
feiiic equal- after he had obtained it, was to difeover ii it was as 
ly poifon- noxious to animals as when combined with phlogifton. 

the white Having mixed a little with honey, the flies that eat of 
ufcnic it- it died in an hour ; and eight grains reduced a cat to 
felf. the point of death in two hours. Some milk, how- 
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ever, being then given to the animal, it vomited vio-AddofAi- 
lently, and ran away. _ _ _ CombTna-'3 

2. An ounce of dry acid of arfenic, heated in a fmall t;0Ils> 
phial to near the point of ignition, melts into a clear 1 -v—J 

liquid, which congeals when cold ; but if the heat be 921 
increafed till the velTel begins to melt, the acid begins Eafny ro 
to boil, refumes its phlogifton, and arfenic fublimes in ' 
greater quantity as the heat is longer continued. Af-* * c,'lt 
ter fubjeCting the acid to this violent heat in a retort 
for an hour, the veftel melted, and the acid had riien 
up as high as the neck. 

3. In a crucible the arfenic attra&s phlogifton in 
greater quantity, and is entirely difiipated in arfenicai 
vapours ; a little clear and difficultly fuiible glafs, con- 
fiding of clay and the acid cf arfenic, remaining in the 
crucible. 9*2. 

3. With powder of charcoal the arfenical acid un- Tajjessfii-e 
dergoes no change ; but if the mixture be put into a 
retort, the moifture all driven off, a receiver then luted coal. 
on, and the heat increafed till the bottom of the retort 
becomes red hot, the whole mafs takes fire with vio- 
lence ; all the acid is reduced, and fublimed into the 
neck of the retort; a fhining regulus is obtained mixed 
with a little arfenic and charcoal duft. A few drops 
of water are found in the receiver, but they do not 
contain a particle of acid. 923 

4. The arfenical acid, after fome days digeftion Appear-. 
with oil of turpentine, unftuous oil, and fugar, becomes 
black and thick. If fome muriatic acid be diftilled pemine, 
from this, a little nitrous acid added, and the diftilla- &c. 
tion repeated, fome acid of arfenic is left behind. Spi- 
rit of wine undergoes no change either by digeftion or 
diilillation with arfenical acid. 924 

5. Six parts of acid digefted with one of fulphur With ful- 
fuffer no change ; but when the mixture is evaporated r5lur* 
to drynefs, and then fubjedted to diftillation in a glafs 
retort, the two unite with great violence at that de- 
gree of heat in which fulphur melts; and the whole 
mafs rifes almoft in the fame inftant, in form of a red 
fublimate ; a little fulphureous acid in the mean time 
going over into the receiver. 9^ 

6- Acid of arfenic, fat mated with vegetable fixed Combined 
alkali, forms a deliquefeent fait which does not cry- 
ftallize, but turns fyrup of violets green, though it 
produces no change on the tindlure of laemus. On 
the addition of a little more acid, however, when it 
reddens laemus, but makes no alteration on the fyrup 
of violets, the liquor will afford fine cryftals like Mr 
Macquer’s neutral fait of arfenic. On keeping this fait 
for an hour in fufion in a crucible covered with another 
luted upon it, the infide of the veffel was found co- - 
vered with a white glazing, and a fait remained, which 
was ftill the fame arfenicated fait with excefs of acid. 926 

7. On diftilling this fait in a retort with an eighth-This fait 
part of charcoal-duit, it began to boil very violently 
as foon as the retort became red-hot, and a very fine^p 
regulus of arfenic fublimed. The black refiduum 
contained the alkali entirely feparated from the arfeni- 
cal acid. _ 927 

8. With mineral alkali the acid of arfenic forms Continrecl^ 
cryftals when perfectly neutralized, but not if addedv?1 
to excefs. In that cafe, the mafs becomes deliquef- 
eent like the former when neutral. 928 

0. With volatile alkali a fait much refembling the With vola-* 
two-file alkali.- 
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a. but turns the fyrup of violets green. A gentle heat 
drives oft part of its volatile alkali, and leaves the re- 
maindei luperfaturated with acid; in which cafe it 
/boots into long radiated and deliquefcent cryftals. 
Thefe, urged by a ftronger heat, part with the whole 
of their alkali, which is- partly decompofed ; fume 
arfenic is formed by the union of the phlogifton of 
the alkali with part of the arfenical acid ; the remain,, 
der of which affumes a milky colour, and lies in the 
bottom of the retort. 

Acid of arfenic diftilled with vitriolated tartar 
929 

Expels the 
acid ol vi- 
triolated 
tartar by 

IO. 
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expels the vitriolic acid in a violent heat, which comes 
   L,7 over in a concentrated but fulphureous Hate, leaving 

■dry diftilla- the arfenical fait formed of the acid and alkali united, 
tion. With Glauber’s fait the vitriolic acid alfo rifes, and with 

lefs heat than when vitriolated tartar is made ufe of. 
11; One part of nitre diftilled with three of acid of 

arfenic, yielded a fpirit of nitre, together with the neu- 
tral arfenical fait already mentioned. 

12. One part of common fait wdth three of arfeni- 
cal acid, yielded fome fmoking fpirit of fait. The re- 
fiduum diflblved in water gave cryftals of common 
fait, and a thick magnum, which would not cryftal- 
lize till the fuperfluous arfenical acid was taken away 
by adding powdered chalk, when it yielded cryftals 
fimilar to thofe produced by the acid and pure alkali. 

13. With fal ammoniac the product w^as firft fuming na with (al muriatJc volatile alkali in a liquid ftate, af- 
ammo.nac. ter t^at a^en;Cj an(1 }aftjy. part 0f tjie arfenica} ac;d 

933 remained in the retort. 
Dccompo- 14. Spathum ponderofum, and gypfum, both part- 

iSderofum1 ed with their .acids’ which were become fulphureous. 
and gyp- The former did not yield its acid till the retort be- 
fum. gan to melt. 

^934 15. One part of fluor mineral was mixed with four 

pd the tX acid arfenic, and diftilled into a receiver having 
Lor acid. a little water in it:- When the retort grew red-hot, 

firft a yellow and then a red fubftance fublimed. Some 
fulphureous acid, but none of the acid of fluor, went 
over. A grey-coloured refiduum was left in the retort; 
which being divided into two parts, one was mixed 
with charcol-powder and diftilled with a ftrong fire, 
without the produ&ion of either arfenic or regulus ; 
the other was mixed with four parts of acid of arfe- 
nic, and fubjedit'd to a fecond diftillation. When the 
mafs grew dry, a little yellow fal-ammoniac was fub- 
limed, and the water was covered with a cruft of fili- 

533 ceous earth, as in the ufual diftillations of that mineral. 
Precipitates j 6. Arfenical acid precipitates lime-water, by uni- 
irme water ting with the calcareous earth diftblved in it. By the 

addition of more acid, the precipitate is diffblved, and 
the liquor yields fmall cryftals, which let fall a fele- 

^5 nite on the addition of vitroilic acid. 
Phenomena 17. On the addition of powdered chalk to arfenical 
with chalk, acid diluted with water, the earth is at firft diflcfived, 

but by adding more chalk the whole is coagulated in- 
to fmall cryftals. 

With mag- 1Magnefia diffolves in the arfenical acid, and the 
ndia. folution coagulates when it comes to the point of fatu- 

ration. On difiolving the coagulum in a larger quan- 
tity of water, it becomes gelatinous by evaporation; 
and if the jelly be lixiviated with water, filtered, and 
evaporated, a vifcid mafs remains, which refufes to 
cryftallize. 

Na 73- 

Pra&ice 
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is eaiily foluble in arfenical acid, and coagulates aslenicandit 
foon as it arrives at the point of faturation. Evapo- <^Qru‘,'na' 
rated to dryneis, mixed with fome charcoal powder, -lil, i 
and then fubje&ed to ftrong diftillation, a little yellow I 
fublimate rifes into the neck of the retort, as likewife With earth 
fome fhining regulus, while a volatile fulphureous acidoi alu™. 
pafles over into the receiver. The reliduum difiblves 
with difilculty in the vitriolic acid, though fome cry- 
ftals of alum will form in the fpace of two months. 

20. Four parts of arfenical acid mixed with oneWithwhitt 
of powdered white clay, did not dilfolve any part bycaq. 
digeftion for a fortnight. By diftillation in a retort 
till the veficl began to melt, it was converted into a 
thick flux, and a little arfenic fuhlimed. Ty mixing 
the refiduum with a little powdered charcoal, a fhining 
regulus was fublimed. 

21; Terra ponderofa diflblves readily in the acid ofwirEtcrra 
arfenic, but precipitates again as foon as it has attained ponderofa. j 
the point of faturation. The folution is precipi- 
tated by acid ol vitriol, and forms regenerated pon- 
derous fpar. 

22. Gold is not a died upon by acid of arfenic, either Wnh^gold 
by digeftion or otherwife ; nor is its folution precipi- 
tated, though the retorts ufed in the operation were 
ftained with red and yellow fpots, which could not be 
taKen oft ; nor is its action increafed by mixture with 
muriatic or with nitrous acid. 

23. Pura platina is not acted upon. Its folution piatlna. 
is not precipitated by the pure arfenical acid, but rea- 
dily by the arfenical fa'ts. The precipitate is yellow, 
and diflblves in a large quantity of water, but contains 
no mark of arfenical acid. Addition of muriatic or of 
nitrous acid makes no change in its effects. 

24. Pure filver is not adted upon by the arfenical Silver^ 
acid in digtftion. On augmenting the fire till the 
acid melted, and keeping up this degree of heat for 
half an hour, the metal difiolved, and on breaking the 
retort, a colourlefs glaify mafs, nearly tranfparent, was 
found in it; the retort being covered with a flame- 
coloured glazing, which could not be feparated from 
it. By a great degree of heat the filver was reduced 
without addition. Solution of filver is precipitated by 
pure acid of arfenic, but more effectually by the 
neutral arfenical falts: the precipitate is of a brown 
colour, and by digeftion in muriatic acid is changed 
into luna cornea; it is alfo foluble in fpirit of fal am- 
moniac prepared with quicklime. The action of the 
arfenical acid upon filver is confiderably increafed by 
mixing it with fpirit of fea-falt; the former attacking 
the phlogifton of the metal, while the latter attacks 
its earthy bafis. 

25; Quickfilver is not adtcd upon by digeftion with Quick- 
arfenical acid. On putting the mixture into a retort, fi^er. 
diHilling to drynefs, and then increafing the fire, the 
mafs becomes yellow, quickfilver rifes into the neck of 
the retort, with a little arfenic, and fome yellow fubli- 
mate ; but though the fire was augmented till the re- 
tort began to melt, the mafs could not be fufed. Three 
drachms and an half of quickfilver were obtained out 
of fix employed in the experiment; the arfenical acid, 
therefoie, contained two and an half. 1 he mafs was 
fomewhat yellow : it diffolved very readily in muriatic 
acid, but fcarcely at all in the nitrous or vitriolic ; on 
evaporation to drynefs and diftillation, fome corrofive 

fublimate 
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Acid of A -fublimate rofe into the neck’ of the retort ; the refula* 
ftn-.c ami melted in a very Itfong lire, proved to he acid of 
its Conm- arfenjc^ Another portion of the mafs, cliililled with 

^ ' two parts of common fait, yielded corrolive fubli- 
945 mate* 

With cor- 26. Acid of arfenic diftilled with corrofive fuhli- 
rrtfiv? fab- mate undergoes no change ; but by fublimation with 

mercurius dulcis, a corrofive fuhlimate is obtained. 
Some have afferted, that by fubliming arfenic with cor- 
rofive fublimate, a butter of arfenic is obtained; but 
Mr Scheele informs us that this is a miftake ; and 
that, by diftilling this mixture, he conftantly obtained 
corrofive fublimate at iirft, and arfenic afterwards. 
With regulus of arfenic, however, a fmoking butter 
of arfenic, mercurius duleis, and feme quickfilver, are 
obtained. The fame thing happens with a mixture 
of orpiment and corrofive fublimate. 

27. Arfenical acid diffolves copper by a digeftmg 
heat. The folution is of a green colour ; a quantity 
of light blue powder is depoiited, and attaches itfelf to 
the copper. This powder confills of the acid of arfe- 
nie and calcined copper. On mixing two parts of 
dry acid of arfenic, in fine powder, with one of filings 
of copper, and diftilling the mixture, feme arfenic 
rofe into the neck, and the mafs melted and turned 
blue. On boiling it with water, the folution was fi- 
milar to one made dire£lly from acid of arfenic and 
copper. A little copper remained in the bottom of 
the retort, which was tinged with brown, red, and 
yellow fpots, infoluble in any menftruutn. The folu- 
tions of this metal are not precipitated by arfenical 
acid, but the acetous folution is. Neutral arfenical 
falts throw down a blue precipitate, which by expo- 
fiure to a ftrong fire, turns brown and covers the iniide 
of the containing vefiel with a yellow enamel. On 
mixing the fcoria in fine powder with a little lamp- 
black, feme fine regmlus of arfenic fublimed, and the 
copper in the refiduum was reduced. 

28. With iron the acid of arfenic forms a gelati- 
nous folution, which by expofure to the air grows fo 
thick that in ttvo hours time it will not flow out at 
the mouth of a phial. With alkali of tartar a whitifti 
green powder is thrown down ; which being edulco- 
rated and diftilled in a glafs retort, yields fome arfenic, 
and leaves a red ochre behind. On diftilling four 
parts of arfenical acid with one of iron filings, the mafa 
effervefeed ftrongly towards the end ; and when it be- 
came dry, took fire in the retort upon increafing the 
heat, when both arfenic and regulus of arfenic were 
fublimed. The refiduum w-as black, friable, and con- 
tained but little acid of arfenic ; the retort was co- 
vered with yellowifli brown fpots. Solutions of iron 
in mineral acids are not precipitated by acid of arfe- 
nic, but the acetous folution lets fall a dark brown 
powder. All the folutions are precipitated by the 
arfenical .neutral falts, the precipitates by a ftrong 
fire, converted into black feorias; which mixed with 
pow'dered charcoal, and calcined, yield copious va- 
pours of arfenic, and are afterwards attracted by the 
magnet. 

29. .Lead digefted with, arfenical acid turns black 
at firft, but in a few days is furrounded with a light 
greyifh powder, containing fome arfen'e which may 
be Separated by fublimation. On diftilling one part 
of (havings of lead with two of dry acid of arfenic, 
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the lead was diftblyed, the mafs flowed clear, anda-^iT fAr- 
httle arfenic rofe into the neck of the retort. Aan^. 
milky glafs Was found in the bottom, which by boil- 
ing in diftilled water, let fall a quantity of white pow- 
der, the fuperfluous acid being diffolved in the water ; 
the edulcorated powder yielded regulus of arfenic by 
diftillation with charcoal. Solutions of lead in ni- 
trous and muriatic acids are precipitated by arfenical 
acid. 

30. Tin digefted with acid of arfenic becomes firft Whh tin. 
black, then is covered with a white powder, and af- 
terwards becomes gelatinous. One part of tin filings 
diftilled with two of acid of arfenic, took fire as foon 
as the retort became red-hot, and immediately after 
both arfenic and a little regulus were fublimed. The 
tin was diffolved into a limpid liquor, which became 
milky when cold.—By wafting in water, a quantity 
of white potvder was feparated, infoluble in any acid, 
and containing very little of that of arfenic. r 

31. Arfenical acid diffolves zinc with effervefcence. With zinc. 
The metal grows black, and the tranfparency of the 
acid is deftroyed by a quantity of black powder. This 
powder edulcorated; dried, and put on an iron plate 
heated nearly red hot, emits a blue flame and white 
arfenical fmoke in the dark, leaving behind a white 
powder; thus manifeiting itfelf to be moitly regulus 
of arfenic. One part of filings of zinc diftilled with 
two of acid of arfenic, took lire in the retort with a 
very bright flame, and burft the veffel with an explo- 
fion. Some regulus of arfenic and flowers of zinc 
were found in the neck. 

32. Bifmuth digefted with acid of arfenic Is cover- Wirh bif, 
ed with a white powder ; water precipitates the folu- muth. 
tion, and the precipitate confifts of calcined bifmuth 
and acid of arlenic. On diftilling one part of bifmuth 
with three of arfenical acid, the mafs melted, the me- 
tal was calcined, but remained undiffolved in the bot- 
tom of the veffel; a little arfenic rofe into the neck 5 
and after the retort became cool, water was poured 
on the refiduum, which diffolved the acid, but the 
calx of bifmuth remained unchanged. Solution of this 
femimetal in the acid of nitre was precipitated by ar- 
fenical acid. This precipitate, as well as the calx, 
are very difficult of fufion, but on adding a little pow- 
dered charcoal, the mixture inftantly melts, the arfe- 
nic goes off in vapours, and the bifmuth is reduced. 

33. With regulus of antimony a quantity of white R^euiut 
powder is produced by digeftion, and the clear folu- antimony, 
tion is likewife precipitated by dropping it into pure 
water. This powder is foluble only by muriatic acid, 
and may be precipitated again by the addition of wa- 
ter. One part of regulus of antimony diftilled with 
three parts of arfenical acid, took fire as foon as the 
mafs melted, and regulus of arfenic with a red matter 
were fublimed; a little volatile fulphureous acid came 
over into the receiver. On boiling the refiduum in 
water, the acid was diffolved, a white (hining pow- 
der remained behind, which on being mixed with char- 
coal powder and diftilled, an ebullition took place, 
fome regulus of arfenic rofe into the neck of the re- 
tort, and the antimony was reduced. Butter of an- 
timony was not precipitated by the pure acid, but 
very readily by the arfenical falts. Acetous and tar- 
taieous folutions of glafs of antimony are precipitated 
by arfenical acid. 

,3S 34- 
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34. Cobalt is partially diffolved, and the folution 
a flumes a rofe-colour; on putting the whole mafs in- 
to a retort, diftilling ojT the liquid, and then aug- 
mepting the fire, the mafs melted, and a little arfenic 
was fublimed. The refiduum when cold had a femi- 
tranfparent violet colour. On pouring water upon it, 
^.nd putting it on hot fand, the acid was diffolved, 
the violet colour, difappeared, and the folution af- 
fumed a dark-red colour. The bottom of the retort 
had a blue tinge, which could not be taken off. Solu- 
tions of cobalt in mineral acids are readily precipitated 
by the arfenical neutral falts. The precipitate is of a 
rofe-colour, but melts with difficulty into a dark blue 
fcoria. 

35. Nickel, with acid of arfenic, affumes. a dark 
green colour, and lets fall a green powder containing 
arfenic in fubftance, which may be feparated from it 
by a gentle heat. One part of nickel diftilled with 
two of dry arfenical acid, melted with feme appear- 
ance of inflammation, yielding fome arfenic at the 
fame time. The mafs was yellow, with a number of 
grey elevated ftreaks upon it, which appeared like ve- 
getation, and were formed during the diftillation. On 
boiiuig tue yellow mafs in water, the acid was diflblved, 
leaving a yellow powder behind; which, when treated 
with charcoal-powder» yielded regulu9*of arfenic, but 
was not reduced itfelf. The folutions of nickel in 
acids are not precipitated by arfenical acid, not even 
that in vinegar, but the neutral arfenical falts throw 
down a whitifli green powder. 

., Manganefe in its natural ftate is diflblved only 
in fmall part; but when phlogiflicated it diflblves rea- 
dily and totally ; though, whenever the acid arrives at 
the point of faturation, the folution coagulates into 
fmall cryftals. 

- 37* Regulus of arfenic digefted with its own acid 
10on becomes covered with a white powder, which is 
arfenic in fubftance. On diftilling one part of the re- 
gulus with two of the acid, the former fublinied, and 
the latter melted. If fmall pieces of regulus of arfenic 
be gradually added to the acid of arfenic in fufion, 
an inflammation takes place, and arfenic is fublimed. 

On diflilling a mixture of equal parts of terra folia- 
ta tartan ana arfenic, a limpid liquor Ike water firft 
t ame over, fmplling ftrongly cf garlic ; on changing 
the receiver, a liquor of a browniih red colour was col- 
lefted, which filled the receiver with a thick cloud, 
emitting an intolerable fme!l of arfenic. On pouring 
this upon a filter, hardly a few drops had pa-fled when 
a very thick ftinking fmoke fuddenly arofe as high as 
the ceiling of the room ; an ebullition enfued towards 
the edge of the filtering-paper, and a fine rofe-colour- 
ed flame broke out, that iafted for fome moments. 
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He then treated this Acid of 1 

§ 1 S’ Of the Acid of Molybdjena* . 

Howto We owe this, as well as the fucceedinp’acids, to. 
reduce the induflry of the late Mr Scheele. The fubftance • 

£a to pow- W'Uch he extracled it is named by Cronftedt mo- 
den 1 tybd&na mcmbranacea nitens.—As this fubftance is of 

a flaky nature, and incapable of pulverization by it-, 
ftlf, our autnor mixed fome pieces of vitrioiated tar- 

a^ng witn it in a glafs mortar ; by the attrition 
of which it was at laft reduced to a fine powder, and 
Wiuch was afterwards freed from the vitrioiated tar- 

tar by wafhing with hot water, 
powder with all the known acids, but found none of 
them to have any effect upon it excepting thofe of arfenic Combirr 
and nitre. No fenfible effedt was perceived from the tions. 
acid of arfenic until the wate was evaporated; after 
which, by increafihg the fire, a-little yellow orpiment _ 959 
was fublimed in the neck of the. retort, and fome ful-^6^^1 

phureous acid pafled over into the receiver. On pour- 0f a! fenit 
ing two parts of concentrated nitrous acid upon one upon it. 
part of powdered molybdiena, the mixture was fcarce 560 
warm in the retort, when it pafied all. together into | 
the recipient with great heat, and in the form of dark ce^nratedl 
red vapours. Had the quantity been larger, he had nitrous 
no doubt that it would have taken fire ; for which rea- ac|d upoi 
fon the experiment was repeated with diluted nitrous j 
acid. . Six ounces of diluted nitrous acid being poured * | 
on an ounce and a half of powdered molybdaena, no 
eflFeft was perceptible.till the liquor began to boil; after 
which a great number of red elartic vapours began to 
appear, and the mixture fwelled confiderably. The 
diftillation being continued to drynefs, the refiduum. 
appeared of a grey colour; the fame quantity of ni- 
trous acid was poured on, and the procefs repeated,,, 
when the refiduum was whiter ; and on ftill repeating 
the operation a fourth and fifth time, the remaining 
powder became at laft as white as chalk. This re- 
fiduum, after being edulcorated with hot water, was 
quite taftelefs and infipid when dry. The limpid li- 
quor which ran from it, being evaporated to half an 
ounce, firft aflumed a fine blue colour, and then 
grew thick. On being examined, it was found to 
contain fome iron, and was otherwife chiefly acid of 
vitriol. The colour difappeared on diluting the acid 
with water. 

The white powder juft mentioned is the true acid Addof 
of molybdaena, and may be obtained by the help ofmolybdad 
fire alone. A fmall piece of molybdssna expofed on anao'lta’n^ 
filver plate to the blow-pipe, makes a beautiful appear-a' 
ance, when the white vapours attach themfelves to the ° ' | 
plate in the form of fmall fhining feales, in the direc- 
tion of the flame. This white fublimate becomes blue 
whenever it is in contact with the blue flame; but 
changes to white whenever the point of the flame is 
directed againft it. An ounce of powdered molyb- 
dtena was mixed with four ounces of purified nitre, 
and detonated in a crucible heated thoroughly red hot. 
The malis thus obtained was of a reddifh colour. On 
difiblving it in water, the folution was clear and cor 
lourlefs. A fmall quantity of red powder fell to the 
bottom of the vefiel; which, when dry, weighed 11 
grains, and fhowed itfelf to be an iron ochre. By 
evaporation vitrioiated tartar and nitre were obtained ; 
but a good deal of lixivium remained, which refufed to 
cryflallize, though no mark of fuperfluous alkali re- 
mained. It was then mixed with fome water, to which 
diluted acid of vitriol was added, until no more pre- 
cipitate fell. The white powder which precipitated 
weighed three drachms ; . but if too much acid be 
added, the precipitate will be redifiblved, and the wa- 
ter itfelf retains a part of it in folution. A precipi- 
tate is likewife obtained by means of nitrous or muri- 
atic acid. 

The precipitate thus obtained, like thofe which re-jts chemiJ 
full from the two former procelfes, is the true acid of cal proper 
molybdaena, and has. the following chemical properties, ties. 

1. The 
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pra^ice. 
Acidff i. The folutlon reddens laemus, coagulates a folution 
Molybd®- 0f foap, and precipitates hepar fulphuris. 2. If this 
iu and its c0jut;on be boiled with the filings of any of the im- 
Combma- per^^ metalSj ;t affumes a bluiih colour. 3. By the 

addition of a little alkali of tartar, the earth becomes 
foluble in greater quantity in water ; and after evapo- 
ration fiioots into fmall confufed cryftals. 4. Under 
the blow-pipe this earth is foon abforbed by charcoal; 
but when placed on a filver plate it melts, and evapo- 
rates with the fame phenomena as molybdtena itfelf. 
5. By the addition of alkali, the earth is deprived of 
its property of being volatilized in the fire. 6. The fo- 
lution, whilft hot, {hows its acid power more evidently 
than when cold, and tinges laemus of a deeper colour. 
It effervefees with chalk, with magnefia, and with 
earth of alum ; with all of which it forms falts very 
difficult of folution in water. 7. It precipitates, from 
the nitrous acid, filver, quickfilver, and lead, as alfo 
lead diffolved in marine acid. Thefe precipitates are 
reduced on burning charcoal, and the melted metal 
runs into the pores. Corrofive fublimate is not pre- 
cipitated ; neither are the fojutions of the other me- 
tals. 8. Terra ponderofa is alfo precipitated from the 
nitrous and marine acids ; and the precipitate is foluble 
in a large quantity of cold water. None of the folu- 
tions of the other earths are precipitated. 9. Fixed 
air is alfo expelled by this acid from the fixed and vo- 
latile alkalies, and forms with them neutral falts which 
precipitate all other metallic folutions. Gold, corro- 
five fublimate, zinc, and manganefe, are precipitated 

^ in form of a white powder; iron and tin, from their 
folution in marine acid, of a brown colour ; cobalt of 
a rofe colour; copper of a blue ; the folutions of alum 
and quicklime, white ; and if the ammoniacal fait form- 
ed by the earth of molybdaena and volatile alkali be 
diftilled, the earth parts with its alkali in a gentle heat, 
and remains in the retort in form of a grey powder. 
IO. Concentrated vitriolic acid diffolves a great quan- 
tity of this earth by means of heat. The folution ac- 
quires a fine blue colour; which, however, difappears 
on being heated, or by diluting the acid with water. 
In a ftronger heat the acid flies off, leaving the earth 
unaltered behind. Bhis folution becomes thick on 
cooling. 11. The nitrous acid has no effedt upon the 
earth of molybdaena. 12. Boiled with the muriatic 
acid it diffolves in confiderable quantity ; and, on di- 
ddling the mixture to drynefs, a datk-blue refiduum 
remains. On increafing the heat, white flowers arife, 
with a little blue fublimate, and a fmoking muriatic 
acid is found in the receiver. The refiduum is of a 
grey colour. Thefe flowers are only the earth of mo- 
lybdaena volatilized by means of the muriatic acid, 
and therefore manifefts the fame properties. 13. If 
one part of this earth be diddled with two parts of 
vitriolated tartar, a little vitriolic acid pafles over, at 
lead when the heat is very drong ; and the remaining 
earth is more foluble in water than before. 14.. With 
two parts of nitre it expels, by means of diddlation, 
a drong nitrous acid ; the refiduum diflblved in w'ater 
is a neutral fait which precipitates all metallic folutions, 
aud is fimilar to that formed by a direft union of the 
acid and fixed alkali. 15. Diddled with two parts of 
pure common fait, the acid is expelled in a fmoking 
date, and white, yellow, and violet-coloured flow'ers 
arife, which become moid in the air, and when fprinkled 
on metals give them a blue colour. Thefe flowers. 

as has been already remarked, are only the acid ofAcid of 
molybdasna volatilized by that of fea-falt. Malybdre* 

The blue colour acquired by this earth on the con- 
taft of flame, alfo in the moid way in fome cafes, ti0ns. 
{hows that it is capable of contradbing an union with —v— 
the phlogidon. To reduce this to certainty, Mr 963 
Scheele diflblved fome of the earth of molybdaena in capab'115 

boding water, with the addition of a little alkali. In- 
to this folution he poured fome drops of muriatic acid, giftons 
and divided it into feveral parts, into each of which 
he put filings of feveral metals. The folutions foon 
acquired a bluifh colour, which grew deeper and deep- 
er ; and in an hour’s time, during which the bottle 
was now and then fliaken, the liquor aflumed a fine 
dark blue. That this colour depends on phlogifton, 
he infers from the following circumftances : r. If, in- 
ftead of the metals themfelves, you take their calces, 
no blue colour is produced. 2. If there be dropped 
into the blue folution a few drops of acid of nitre, and 
the folution be then put into a warm place, the colour 
difappears. It is therefore no matter of furprife, that 
both filver and quickiilver flrould be attacked, fince a 
double elettive attra&ion takes place ; the muriatic 
acid uniting with the metallic calx, and the earth of 
molybdtena with the phlogifton of the metals. Gold, 
however, is not attacked in this way. 3. Too great 
a quantity of muriatic acid produces not a blue but a 
yellowifh colour, which at laft turns brown if the mix- 
ture be digefted ; but on adding this folution to a fo* 
lotion of the earth of molybdsena, a blue colour as u- 
fual is produced. 4. Lixivium fanguinis, in which 
the acid prevails, thrown down the earth of a brown 
colour, and the infufion of galls of a dark brown. 

The acid of molybdeena, treated w'ith various fluxes, shows no 
and with charcoal, {hows no figns of containing any fign of con- 
metallic matter. Moiftened with oil-olive, and com- tamirjg any 
mitted to diftillation in a ftrong fire, it did not fub-n‘eta' 
lime, but remained in the retort in form of a black 
powder; which, on being calcined in a cr ucible, fub- 
limed in white flowers as ufual. On inverting another 
crucible into the former, and luting the juncture, the 
earth remained unchanged and of a black colour, with- 
out any lign of fufion. This black powder did not 
diflblve in boiling water, nor even with alkali, which 
on other occafioas fo readily diflblves it; but when 
mixed with a triple quantity of fait of tartar, a great 
effervefeenee enfued; the produce was a neutral fait 
refembling that formed by the dired union of the acid 
and alkali. 

The earth of molybdaena, procured by nitre, re- Properties 
quires much lefs water for its folution j it does not °[ tfieac,‘i 

expel the acid from vitriolated tartar ; is more eafily”^111^^ 
fufed, and does not fublime in an open crucible. When 
fufed w'ith charcoal-pow'der, it affords a folution with 
water, containing a neutral fait, which precipitates all 
others. The icafon of thefe differences is, that it 
contains a portion of alkali, though it be ever fo fre- 
quently purified by folution and cryftallization. That 
this is the cafe we know from the following experi- 
ments : 1. If to a folution of the nitrous earth of mo- 
lybdaena we add fome nitrous acid, the latter attacks 
the alkali, and the greatetl part of the diflblved earth 
is precipitated. This, however, does not happen, ex- 
cept by long boiling. 2. The neutral fait obtained 
by fufion proves the fame. This neutral fait is pro- 
duced in the following manner. The earth which con- 
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tains only a final] quantity of alkali operates as an acid, 
as appears from its changing the colour of lacmus to 
red ; but the alkali prevents as much earth from enter- 
ing into it as is neceflary to its fatutation with phlo- 

^gilion; for the acid of molybdsena has a greater at- 
traction for alkali than for phlogifton. The charcoal 
which remains after lixiviating the compound of acid 
of molybdaena and charcoal, yields vapours in ai» open 
crucible, and gives a fubilmate containing the phlo- 
giilicated earth of manganefe. This alkali fixes the 
earth in the open air; and hence we fee alfo the rea- 
fon why this earth does not expel the acid from vitri- 
olated tartar; for its attradioa for the alkali mult di- 
minifii in proportion as it comes nearer the point of 
faturation ; and as the pure earth contains no alkali, 
it attrads a little from the vitriolated tartar ; and con- 
fequently there can appear but a flight veftige of v{. 
triolic acid. This fmall quantity of "acid likewife oc- 
cafions its more eafy folubility in water. 

The pure acid of molybdasna recompofes that fub- 
ftance by being combined with fulphur. Mr Scheele 
having mixed fome very fine powder of this earth with 
three parts of fulphur, and committed the mixture to 
diiiillation in a glafs retort, the receiver was filled with 
the fuperfluous fulphureous vapours, which had alfo 
the fetid fmdl of volatile fpirit of fulphur. In the 
retort a black powder remained, which on every che- 
mical trial was found to be a true molvbdsena ; fo that 
there is now no doubt of this fubftance being compo- 
ied of a particular kind of acid united to iulphur. 

$ I4* Q/’ the Ai'ui of Latis Ponderosvs, Tungsten, 
or Wole ram* 

9-67 
This fub- T hi s fubflance has been analyfed both by Mr Scheele 

SredCar’aand Mr Bergman» though the former has the merit of 
merluic^ adlfcGvtr‘I5g the acid contained in it; which the latter cordiders, as wrdl as the earth of molybdsena, not as 

truly acid, but as metallic earths, hlr Seheelds ex- 
periments for analyfmg this fubftance were as follow : 
1. On one part of finely powdered tungften were pour- 
ed two parts of concentrated acid of vitriol. Bv dt- 
ftillation the acid paiTed over unchanged ; the reiiidu- 
um, which was of a bluifh colour, after being boiled 
for a Ihort time, and the liquor filtered off, depofited 
fome vitriolated lime or gypfum by handing, 2. 
Twelve fern pies of common nitrous acid, or pure 
aquafortis, being poured on two of finely powdered 
tungften, no effervefcence enfued but on expo- 
sing the mixture to a ftrong digefting heat, it af- 
fumed a citron yellow colour. The acid was then 
poured off into another phial, and the yellow powder 
edulcorated with water. 3. On this yellow powder 
eight fcruples of cauftic volatile alkali were poured, 
and the phial expofed to heat; on which the yel- 
low colour infantly vaniihed, and the powder be- 
came. white. I his folution was in like manner 
put into a feparate phial, and the powder edulco- 
rated ; and as the matter was fenfibly diminished by 
thefe operations, they were alternately repeated, till 
at length the whole was diffolved, excepting three 
grains, which fterned to be filiceous earth. The fame 
dFeds enfued on treating this fubftance with muriatic 
acid, cniy the folution was of a deeper yellow colour 
4. The folutions made in the foregoing manner with 
nitrous acid being all mixed together, iorne drops of 
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phlogiflicated alkali were added; by wdiielt about Acid of 
three grains of Prufiian blue were precipitated. 5. The *'aP‘s l>on-’ 
mixture was then faturated with cauftic volatile 
alkali; but as no precipitate appeared, a folution of nations, 
fixed alkali was added, which threw down two 
fcruples and five grains of white earth of a mild 
calcareous kind. On adding fome nitrous acid to the 
extracts made by volatile alkali, a white powder was 
precipitated, which, on edulcoration, proved to be the 
true acid of tungften. ^ 

On treating tungften with a ftrong heat in the dry Effects of 
way, the following appearances took place: 1. One !!eat ui'on 

part of tuugften mixed with four of" alkali of tartarl£’ 
was melted in an iron crucible, and then poured out 
on an iron plate. Twelve times its weight of boiling 
water being then poured upon it, a white powder fu£ 
lided to the bottom, which diffolved in a great meafure 
in nitrous acid. 2. The undiffolved part of the pow- 
der \\ as tried ; and being again mixed with four parts 
of alkali, was melted as before : and the mafs being 
alfo diffolved in water, and nitrous acid poured on 
the refiduum, only a very fmall portion of grey pow- 
der was left undiffolved. 3. The ley being faturated 
with nitrous acid, grew thick by the precipitation of a 
white powder; which was afterwards wafted with cold 
water and dried, and then proved to be the fame acid 
of tungften with that already/- deferibed. The folu- 
tion in nitrous acid precipitated with fixed alkali gave 
a white precipitate, which was found to.be calcareous 
earth. 

The properties of the acid of tungften are, 1. Un-rtsi
7°; 

der the blow-pipe it became fn ft of a reddift yellow cal proper-.- 
colour, then brown, and at laft black. It neitherties- 
fmoked nor gave any ligns of iiifiom 2.. With borax 
it piodticed a blue, and with microeofmic fait, a fea- 
green glafs. 3. Boiled with a fmall portion of the 
nitrous or marine acids, the powder becomes yellow 
and with the acid of vitriol, bluift. 4. On faturating 
a folution of the acid with fixed alkali, a neutral fait in 
very fmall cryftals is obtained. 5. 'With volatile alkali 
thus acid forms an attimoniacal fait fhaped like the 
points, of fmall pins. On diftillatfon the alkali fepa- 
rates in a cauflie iiate, the acid remaining behind in . 
me retort in form of a dry yellow powder. On mix- 
ture with, a folution of lime in fpirit qf nitre, a'double 
elective .attraction takes place, the acid of timgftcn. 
uniting itfelf. with the lime, and that.of nitre with.the 
volatile alkali. 6. With magnefia the acid of tuner- 
hen forms a fait very difficult oh folution. 7. It pro- 
duces-no change on folutions of alum or lime, but de- 
compoies a foluxion of terra ponderofa in acetous acid, 
and the compound is. totally infoluble in water. 8. It 
pitcipitates of a white colour folutions of iron, zinc, 
and copper, in the vitriolic acid ; filver, quiekfiiver, 
and lead, m that of nitre ; and lead in the acid of fea- 

Vn ^bmed with the fame acid is thrown down of a blue colour ; but corrofive fublimate and 
folutions of gold undergo no change, q. On cal- 
cimng the acid of tungften in a crucible, it lofes its 
fohibihty in water. . o. It turns black' by calcination 
wiUi inflammable matters and with fulphur, but in 
other refpe&s continues unaltered, jj. Solution of 
iepar lulphuns is precipitated of a green colour by this 

aciu, and the phlogifticated alkali white ; the latter 
Fecipitate being foluble in water. On the addition 

* kw droPs miu-iatic acid to a folution of the 
acid 
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.cid of acid of tungften in water, and fpveading the liquor on 
apis Poiv p0]Jfhed iron, zinc, or even tin, it acquires a beauti- 
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Acid 
Lap'® t'on-policed iron, zinc, or even tin, it acquires 
flen fns <n £u| jjjyg colour; and the fame thing happens when 
;^onP thefe metals are put into the acid. 13. It differs from 
u-—the acid of molybdaena in not being volatile in the fire; 

9-’i in having little attraclion for phlogitton or fulphur; in 
Differences turn{ng lime yellow, and forming an iafoluble com- 

f ht pound w ith it, as well as with ponderous earth. It has 
alfo a ftronger attraction for lime than the acid of mo- 
lybdaena; for if a combination of lime and acid of mo- 
lybdaena be digeiled in a folution of the ammoniacal 
fait formed by uniting the acid of tungften with vola- 
tile alkali, the latter expels the former, and produces 
regenerated tungften. 13. uniting the acid of 
tungften to a calcareous earth, a regenerated tungften 
is conftantly procured. 

Mr Bergman obferves, that the acid earth of tung- 
ften is nearly allied to that of ntolybdama; and both are 

concerning in a ftate much refembhng that of white arienic. “ it 
the acic- is Weil known (fays he) that arfenie, in its femimetal- 
cf tunk‘ He ftate, is nothing but a peculiar acid faturated with 

phlogifton; and that the white calx is an intermediate 
ftate between acid and metal, containing juft phlogifton 
enough to coagulate the acid, but remaining ilili folu- 
ble in water, and fhowing figns of acidity. If a con- 
cluffon from analogy be admiflible, all the other metals 
ftiould confift in a combination of the fame nature of 
the different radical acids, which with a certain quan- 
tity of phlogifton are coagulated to a dry earthy fub- 
ftance ; and on full faturation are. reduced to the ftate 
of complete metals.” 

The reafowe which induced Mr Bergman to fuppofie 
that the acids in gueftion are metallic earths, are as 
follow: 1. They both (how a ftriking refembiance to 
white arfenie in form, in producing effects like acids, 
and in their difficult folubility in water. 2. Their fpe- 
cific gravity ; that of aiienic being 37 5°’ the earth of 
molybdaena 3460, and the acid of tungften 3C00. 

Their precipitation with phlogifticated alkali : a 
property hitherto deemed peculiar to metallic calces. 
Arfenic alfo, properly diffolved in muriatic add,, gives, 
with the phlogifticated alkali,, a precipitate foluble in 
water, in the fame, manner as the acid of tungften. 
4. From their property of tinging vitreous matters ; 
which, as well as that of precipitating with the phlogifti- 
cated alkali, is reckoned to be a peculiar property of 
metals. The acid of tungften. produces by itfelf ioir.e 
cffervefoeRGe with mineral alkali. Vv ith microcoinmc 
fait it produces a globule at firft of a light blue ; moie 
cf the acid makes it a dark blue; but ftiil it-remains 
free from rednefs by refra&ion. A further addition 
makes it brown. Borax acquires a flight tinge of 
blue, and with more of the acid becomes of a yeUovvifh 
brown colour ; but remains tranlpareiit, provided no 
further addition be made.. This ultimate brown co- 
lour cannot be driven oft either by nitre or the point 
of the flame urged by a blow-pipe. Acid of molyb- 
drena is no lefs powerful; for with microcolmie fait it 
produces a beautiful green colour: borax well fatura- 
ted with it appears grey when viewed by the reflected 

' rays, but of a dark violet by the refracted. 

$ 15. Of the Acid of Milk. 

It is uaiverfaliy known, that in. th£ funiaiesr-tiioc 
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milk grows four and thick in a few days, and that this Acid of 
fournefs continues for feme time to iucreafe. It is 
ftrongeft after a fortnight has elapfed ; after which, l” 
it the whey be filtered and evaporated to one half the —v——j 
quantity, a few curds will ftiil fettle to the bottom. 974 
By fat mating the whey with volatile alkali, a fmallMilkmoft 
quantity of animal earth precipitates; and the fame^^ 
thing takes place on the addition of lime-water. On un 
the addition of a fmall quantity of acid of tartar, the fortnight, 
latter foon becomes partially faturated with vegetable 
alkali, and is converted, into tartar. Thus the acid of om onent 
milk, beiides its proper acid part, contains animal earth pmciples 
and vegetable alkali in a loofe ilate, and which is at-o; *our 

trailed by the acid of tartar; beiides all thefe, it has%' 
alfo a fmall quantity of the fame alkali faturated with 
muriatic acid. It is no eafy matter to feparate thefe 
fubftances from one another ; becaufe the acid is not 
fufficiently volatile to rife in diftillation by a gentle - 
heat, nor are its principles fuffieiently fixed to bear the 
af lion of a ftrong fire. With the one therefore it * 
remains, almoft entirely in the retort, and with the other 
it is deftroyed. Mr Scheele therefore ufed the fol- 
lowing procefs^. 976 • 

He evaporated four whey till only one-eighth part Scheele's 
remained; when the cheefy part being totally fepa-mct;ho<? °“‘ 
rated, he ftrained the acid, and in order to obtain the 
animal earth, faturated the liquor with lime, dilutingagid0f. 
the. folution with a triple quantity of water. In or-miiH 
der to feparate the lime, he employed the acid of lu- 
gar, which has a ftronger attraction than any other for 
linae. This earth therefore being feparated, the mat- 
ter was evaporated to the coniilitnce of honey, and 
highly rectified fpirk of wine poured upon it to diflolve 
the acid part; winch being accomplifhed, the other 
faline fubfiances were left by themfelves : and, laltly,, 
the acid folution being diluted with pure water, and 
the fpirit feparated by diftiilatioji, the pure acid re- 
mained in the retort. 

The properties of the acid of milk are, t. Evapo- pro,5cVtJC« 
rated to the confidence of a fyrup, it yields no cryftals; 0f this acid, 
and when evaporated to drynefs, it deliquefces. 2. By 
diftillation it y ields firft water, then a weak acid like 
fpirit of tartar ; afterwards loine crapy re urn atic oil, 
with more of the fame acid, fixed air, and inflammable 
air ; in the retort was left a fixed coal- ^3. By fatu- 
raton with fixed vegetable alkali it yields a delxquef- 
eent-falt, foluble in fpirit of wine. 4. A fait .of a fi- 
milar kind is obtained by combining it with mineral 
alkali. 5. With volatile alkali a deliqueicent fait is 
produced, which by diftillation yields, a great deal of 
its alkali before the acid is deftroyed by heat. 6. It 
forms deliquefeent faks with terra ponderofa, lime, and - 
Hay ; but with raagnefia it forms fin all cry fids, which, 
however, are again dthquefeent. 7. It has no effedt 
either by dig.eft.ion or boiling on bifmuth, cobalt, re- 
gulfis of antimony, tin, quickftlver,.or gold.. How- 
ever, after digeftion with tin, it precipitated gold from 
itsfolution in aqua-regia, in the form of a black pow- • 
der. 8. It diffolves iron and zinc, producing inflam- 
mable air during the folutiun. The liquor produced 
by the diffolution of iron was brown, and yielded no 
Cryftals ; but the folution of zinc cryftallizes. ^ 9. Cop- 
per diffolved in this acid communicates to the liquor 
firft a blue, then a green, and then a dark blue colour, 
withwii cry&dlizing. xc. Lead was. diflUved after~- 

fume : 
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C H E M 
lome days digeftion ; the folution had a Tweet aftrin- 
gent tafte, and would not cryftallize. A fmall quun- 
t'tj °t white matter fell to the bottom, which on exa- 
mination was found to be vitriol of lead. 

“ i<rom thefe experiments (fays MrScheele) it ap- 
pears, that the acid of milk is of a peculiar kind ; and 
though.it expels the vinegar from the acetated vegeta- 
ble alkali, yet it feems deftmed, if I may fo fpeak, to 
be vinegar; but from the want of fuch fubilarfces as, 
during fermentation, produce fome fpirituous matter, it 
feems not to be volatilized, though a portion of it in- 
deed arrives at this point, and really becomes vinegar i 
for without a previous fpiritous fermentation, or with- 
out brandy, there never arifes any vinegar. But that 
the milk enters into a complete fermentation though 
there be no f>gn of brandy prefent, appears from the 
following experiment : If a bottle full of frelh milk be 
inverted into a veffel containing fo much of the fame 
liquor that the mouth of the bottle reaches below the 
fin face of the latter, and if you expofe this bottle to 
a degree of heat a little greater than our fummer, you 
will find, in the fpace of 24 hours, that the milk is not 
only coagulated, but in part expelled out of the bottle 5 
and that in a couple of days afterwards, the aerial acid 
extricated from the milk will have expelled the greater 
part of it. It wras faid above, that the acid of milk 
cannot be converted into vinegar, from the w^ant of fuch 
fubftances as during fermentation produce brandy; 
which appears to be evident from this : If to a kanne 
of milk you add five fpoonfuls of good brandy, and ex- 
pofe the veffel, wxdl corked, in fuch a manner, however, 
that you now and then give vent to the air developed 
during fermentation, you will find in a month, fooner 
'or latter, that the whey wall be changed into good vi- 
negar, which, drained through a cloth, may be kept ia 
Bottles.” 

The acid of fugar of milk is confiderably different 
fiom that juft now deferibed. To procure it, Mr 
Scheele poured 12 ounces of diluted nitrous acid on 
four ounces of finely powdered fugar of milk con- 
tained in a glafs retort, to w'hich a receiver was 
adapted. The retort was placed.in a fand-bath, and 
as foon as the mixture acquired a certain degree of 
heat, it began to effervefee violently; for which rea- 
fon, the retort and receiver were taken away from 
the fire. The mixture, however, continued to grow 
hotter and hotter, with a great emiflion of dark red 
vapours continually increafing, for half an hodr. A 
confiderable quantity of nitrous air and aerial acid 
were extricated during that time. Care mull be ta- 
ken, therefore, to have the retort and receiver both of 
a fufficient fize, and not to make the luting too tight 
When the effervefcence had fubfided, the retort was 

P^ace<^ t^ie bath, and the nitrous acid thus 
diftilled off till the mafs acquired a yellowifh colour; 
on which the retort was immediately taken away from 
tne fire. ^ In twx> days time the folution feemed to 
have undergone no remarkable change, nor w'as there 
any appearance of cryftals. Eight ounces more of 
the fame nitrous acid were therefore added, and the 
whole expofed to the fame degree of heat as before. 
VV hen the mafs grew warm, another effervefcence, 
though weaker than the former, enfued; the yellow 
colour ifappeared, and the nitrous acid was again ab- 
-Arafted, till the folution, which had been rendered 
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opaque by the appearance of a white powder in it, Acid of 
affumed a yellowifh colour, on which the retort was a- !ini| 
gain removed from the fand. After it was grown 
cool, the mafs in the retort was found to be irffpilfated; ‘‘ * j 
it was rediffolved in eight ounces of water, and filtered. 
Seven and a half drachms of white powder remained 
on the filter; the folution which paffed through the 
filter was very acid. It was evaporated to the con- 
fiftence of a fyrup, four ounces more nitrous acid 
poured upon it, and the evaporation repeated in a fand 
heat. After the whole was cool, fome fmall long a- 
cid cryftals were found, together with a fmall quanti- 
ty of white powder which was feparated from it, and 
fome more nitrous acid poured on the remaining mafs, 
and on evaporation, more fuch cryftals made their ap- 
pearance. The fame procefs was repeated feveral 
times; by which means the whole mafs was' at laft 
changed into fuch cryftals, and weighed about five 
drachms, fhowing in every refpeft the fame phenome- 
na produced by acid of fugar. The white powder, 
weighing feven and a half drachms, was the true acid 
ot fugar of milk ; and its properties are, 

I; It burns in a red hot-crucible like oil, without Properties 
leavmg behind it any mark or allies, z. It diffolves of this acid, 
in boiling water in the proportion of one of fait to 
60 of the liquid. 3. One fourth part of the diffol- 
ved powder feparates from the liquid on cooling, in 
foim of very fmall cryftals. 4. Half an ounce of the 
fait was diffolved in a glafs veffel in 30 ounces of boil- 
in6 w^ter, and the folution liltered when cold. It had 
a iourifh tafte, reddened the tindure of laemus, and 
ehcrvdced with chalk. 5. Two drachms of the fait 
expofed to an open fire in a glafs retort, melted, grew 
Hack, and frothed very much ; a brown fait was found 
iublimed into the neck of the retort, which fmelled 
hke a mixture of fait of benzoin and fait of amber, 
eleven grains of coal remaining in the retort. The 
receiver contained a brown liquid without any mark 
of oil, fmelling like the fublimed fait. It contained 
aifo fome of the fait diffolved, which was feparated 
from it by a gentle evaporation. The fublimed fait 
weighed 35 grams, had a four tafte, and was eafily 
iofuble in fpirit of wine, but with more difficulty in 
water, and burned in the fire with a flame. 6. Con- 
centrated vitriolic acid, diftilled with this fait, became 
■^eiy .j.ack, frothed much, and decompofed the fait 
entirely. 7. Acid of fugar of milk, gradually added 
to a hot folution of alkali, occaiioned an effervefcence 
and coagulation in confequence of the formation of a 
vaft number of cryftals, which require eight times their 
weight of water to diffolve them, and feparate again 
m a great meafure from the liquid on coolinpa The 
fame phenomena took place with the mineral alkali, 
only the fait was fomevvhat more foluble, requiring 
omy five times its weight of water for folution. If" 
to a folution of it a folution of alkali of tartar be 
added, a number of fmall cryftals will foon be formed 
at the bottom of the veffel, on account of the greater 
attracTon of this acid with the vegetable alkali. 

. "vlt
1.

1,'oIatlIc a^ali it forms a kind of fal ammo- 
•’ aftCr beinS Sently dried, has a fourifli tafte. By diftillation, the volatile alkali is firll feparated, the 

lime-water piecipitates, and the refiduum yields the 
lame produdlg by diftillation as the pure acid. 9. With 
all the earths, acid of fugar of milk for;ms infoluble 

falts. 
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Lithifiac . faks. If a folution of ponderous earth in timriatic or 
A«id and nJtrous ac;c[ ke dropped into a folution of acid of fu- 

lutiot's! g^1’ former is inkantly decompofed, and 
t —t  the earth falls to the bottom in combination with the 

acid of faccharum laclis. The fame phenomena take 
place with folutions of lime in the nitrous and marine 
acids; -but folution of gypfum is not decompofed. 
The fame alfo take*' place with folutions of magne- 
fia in vegetable or mineral acids, and with earth of a- 
lum ; all of which are decompofed by the neutral falts 
above mentioned. 10. The folution of this acid, by 
reafon of the fmall quantity diffolvable in water, has 
no fenfible effects on metals in their perfect Hate ; but 
when they are reduced to calces, it then a£ts upoit 
them, and forms falts, very little or not at all foluble 
in water. Silver, mercury, and lead are precipitated 
in form of a white powder ; blue, green, and white 
vitriol, as well as manganefe combined with acid of 
vitriol, are not precipitated ; but all metallic folutions 
are precipitated by the neutral falls. 

$ 16. Of, the Lit hi si ac Acid, or Acid of the human 
Calculus. 

- 
Calculi all The calculi examined by Mr Scheele, with a view 
of the fame to difeover their conftituent parts, were, as he informs 
aature. USj aU Qf the fame nature, whether flat and polifhed, 

or rough and angular. A fmall quantity of calculus 
in powder was put into a retort, and fome diluted vi- 
triolic acid poured upon it. The powder was not 
affedled by a digefting heat ; however, it was dilTolved 
when the humidity was abftradfed by diftillation. Af- 
ter the difiipation of the acid, a black coal was left in 
the retort, and the vitriolic acid which had pafied in- 
to the receiver was become fulpliureous. The marine 
acid, whether diluted or concentrated, had no efteft 
upon the calculus, not even when boded with it. The 
nitrous acid diluted, or aquafortis, had fome effect on 
the calculus, even in the cold. On the application of 
heat, an effervefcence enfued with red vapours, and the 
calculus was diffolved. Repeating the experiment in 
a retort with lime-water, the latter was precipitated; 
The folution of calculus is acid, though the men- 
ftruum be boiled' with a fuperabundant quantity of 
powder, fo that there may remain a portion of it uiv 

Properties diffolved. It produces deep red fpots on the fkin in 
©f the acid half an hour after it is applied ; and if the faturated 
©£ calculus, fohttion be a little more evaporated, it affumes of it- 

felf a blood-red colour, which, however,, difappears on 
dropping in a fingledropof nitrous acid. lerrapon- 
derofa is not precipitated by it from the muriatic acid; 
nor are metallic folutions fenfibly changed. With al- 
kalies it becomes fomew’hat more yellow when the al- 
kali is fuperabundant. The mixture, in a flrong di- 
gefting heat, affumes a rofe colour, and ftains the fkin 
in the fame manner, without any fenfation of burning. 
The mixture likewife precipitates metals of different 
colours ; vitriol of iron, black ; of copper, green ; fo- 
lution of filver, grey ; corrofive fubhmate, zinc, and 
lead, of a white colour. Lime wTater precipitates a 
white powder foluble in muriatic and nitrous acids 
without effervefcence ; and though there be an excefs 
of precipitated powder, the folution will be acid. 
This white powder, therefore, is the acid of the cal- 
culus itfedf, the exiftence of which is alfo confirmed 
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by Mr Bergman’s experimenta. The further analysis I'lowers of 
of this is related under the article Calculus, below. ^nzoin> 

$ 17. Of the Floti'frs of Benzoin, Acid of Lemons, 
luith other anamolous vegetable acids, and the refem- 
blance which the vegetable acids in general bear to one 
another. 

9*4 
It has long been known, that the refinous fubftance, Flowers of 

improperly called gum benzoin, yields by fublimation benzoin ob- 
with a gentle heat a quantity of fine ialine matter of 
a moft agreeable adorn, and llightly acid tafte, calledt;10n. 

flowers of benzoin. Another method of obtaining 985^ 
this fubftance is by lixiviating the gum, with water, 
and ciyftalliztng the fait. Mr Scheele, determined to Ion^g^ 
try what quantity of the flowers could be obtained Quantities 
from the refin, found that, by fublimation, he was able obtained by- 
te obtain from one pound of benzoin between , nine 
and twelve drachms of flowers. By lixiviation the 
quantity obtained.was confiderably lefs than the for- 
mer, owing to the faline particles being fo much cover- 
ed by the refin, that the water could not have fuffi.- 
cient accefs to diffolve them all. It was next attemp--Attempts t»- 
ed to procure all the flowers which the benzoin was procure ali 
capable of yielding. This was firft done by boiling the flow- 
pounded chalk and benzoin in water, and then filter- 
ing the decodlion; but no cryftals appeared. 0° pour'b!e of yield- 
ing fome drops of vitriolic acid into the liquor, the fait mg. 
of benzoin foon afterwards precipitated (for this fait, _ 988 
which is an acid, was united to the chalk) ; but the 
quantity of fait was no greater than that obtained by infufficient p 
lixiviation. Alkaline ley was next tried, and the fo- 989 
lution faturated with an acid. Thus the fait of ben- An i with, 
zoin was obtained by precipitation ; but here this in- ® T)ine 

convenience wras met with, that the powder of benzoin 
ran together during the boiling, and floated, on the 
furface like a tenacious refin. One only method, there- Boiling 
fore, remained to be tried, and that was to boh the with hme 
benzoin with quick-lime ; and as the particles of lime, 
by interfperfing themfelves betwixt thofe of the oen- 
zoin, w'ouid prevent their running together, and lime 
has likewife the property of adting upon the refinous 
particles, this feems. to be the bell method of pro- 
curing the flowers of benzoin in the.greateft quantity, 
and alfo of the beft quality ; and thus we may obtain 
from 12 to 14 drachms of flowers from a pound ofjyj-r 
benzoin. Mr Scheele’s receipt for preparing them after Scheele’s 
this new method, is-as follows: “ Pour 12 ounces of receipt for- 
water upon four cf unflaked lime, and after the cbul- Inflow? 
Ution is over, add eight pounds (of 12 ounces each) ersofbene, 
of W'ater ; put then a pound of finely powdered refm zoin by 
of benzoin into a tinned pan, pour upon it firft about this ms- 
fix ounces of the lime-water above mentioned; mix th°a. 
them well together, and thus add all the reft of tue 
lime-water in fucceflion. The reafon of adding the 
lime-water thus by portions, is, that if it be poured m 
all at once, it will not mix with the benzoin, which 
will likewife coagulate and run together into a mafs. 
This mixture mull be boiled over a gentle fire for half 
an hour, agitating it conftantly ; then taking it from 
the fire, let it Hand quiet for fome time to fettle, ai*^r 

which the clear liquor is to be poured off into a glafs 
veffel. Pour then eight pounds of wrater more upon 
the lime in the veffel, and ufe this lime-water as before, 
repeating this procefs twice more, "making four times 
3, 
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Flowers of {n aJl. an(i laftljr, putting ail the refiduums too-ether 
Beniiom, „„ „ £u„„       . 6 

&c. on a filter, pour hot water upon them. During this 
t v   procefs, the calcareous earth of the lime-water'com- 

bines with the acid of benzoin, and feparates it from 
-the refinous particles of tin's fubftanee ; but a fmall 
quantity of refin is difiblved by the lime-water, and 

; gives it a yellow colour. 
“ All thefe liquors being mixed together and boiled 

down to two pounds, are then to be {trained into ano- 
ther glafs vefiel. They are infpiflated fo far, Tecaufe 
the fuptrfluous water would hold a great quantity of the 
fait in folution ; and a little of the re fin being foluble 
in a large quantity of lime-water, but not in°a finall, 
falls to the bottom on the liquor being infpiflated. 
When the liquor has become cold, after being {trained 
the lait time, add muriatic acid till the flowers be to- 
tally precipitated, which happens by reafon of the 

•fironger attraction of the marine acid for the calcare- 
ous earth. The precipitated coagulum is then to be 
put upon a filter ; and, after being well dried, to be 
edulcorated fufiiciently, by repeatedly pouring cold 
water upon it, when it muft be dried with a gentle 
heat. As the water made ufe of for this purpofe,"how- 
ever, is capable of diflblving a little of the felt of ben- 
zoin, it ought to be evaporated, and afterwards fet to 
cryftahize.. In order to give this fait a fhinrng appear- 
ance, let it be difiblved in a fufiicient quantity, fix 
ounces, for inftance, of water by gentle boiling;' then 
flrain it immediately, while yet warm, through a cloth, 
into a glafs veffel which-has been heated before; and 
thus a number of fine cryllals will {hoot as foon as the 
folution is grown cold. The water is then to be 
{trained from the cryftals, and the reft of the fait fuf- 
pended m the uater may be obtained by repeated eva- 
poration mid cryftallization. In this method, however, 
a great quantity of the flowers are loft by reafon of 
their volatility ; it will therefore be more convenient 
to keep them in the form of their original precipitate, 
which is always in fine powder. Cloth anfwers heft 
for the nltiation of the hot folution: when blottina* 
paper is ufed, the fait fometimes cryllallizes in the fif- 
ter, and obftruds it. The filtration itfeli might be 
omitted, were it not that about two grains of refin of 
benzoin remain united to the liquor, from whence it 

994 cannot be feparated but by the operation juft mention- 

Sni MebToJn' P,TrtiS “ft"1" fallPf «* !>«« 
maybe ta- ! U knovn- it has a moft agreeable flavour; which, 
hen away however, ceales as foon as it unites with calcareous 
and pro !u- earth, but is recovered again on being feparated bv 
ced at pka any other acid. r ^ 
fUI'e 903 , ^.ithJ 

r^.ard to tllC °ther vegetable acids, they may 
Anomalous into the eflential, the fermented, and em- 
vegerable pyreumatic. The eflbntial acids are pure, as exem 
acids how plified in thofe of lemons, forrel, and fon-el-dock • or 
divided. but little altered by the admixture of other matters 

as thofe of cherries, barberries, tamarinds, &c In 
fweet fruits, they are generally fo much covered when 
ripe as fcarce to be diftinguifhed : however, thefe ’a 
tent acids become more evident, partly in fermentation^ 
and partly by dry diftillation. By the formermethod, all 
flowers, excepting a few which bear cruciform flowers 
are made to yield vinegar ; and by dry diftillation only 
a very lew yield a volatile alkali. 7 

The acid which paffes over in dry diftHlation is 
fcarce perceptible while the fubjeft retains its natural 

N°73’ 
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form ; but when once, produced, has the fame eftential Flowers of 
qualities with the other ; whence it was naturally fun- ri>:oiut 
pofed, that all vegetable acids are at bottom the fame. 
Cheinifts, however, have been divided in their opinions 
on tins fubjecl; fomefuppofing that the acid of fugaror whethtr 
of tartar is the balls, and others that vinegar is the ba-'the .acid of 
fis of them all. In proof of this latter hypothefis, it or 

has been urged, that the acid of lemons may be gL. tariar is fic 

ft alii zed ; of which we have the following account in Stable ^ 
Scheeles Effays. « The juice will not {hoot into acids.' 
cryftals by mere evaporation, even when thickened 997 

to the confiftence of a fyrup. This our author fuppo- °r 'rre!rs 

fed to proceed from the great quantity of mucilaginous 
matter with which the juice abounds; for which rea-zing the a, 
ion he mixed.the lafpiflTited juice with ftronn fpirit ofcia of lc- 
wine, which coagulated the whole : but even thus heluons' ' 
could obtain no cryftals by evaporation. He there- 
fore employed the method ufed for procuring the pure 
acid of tartar, and which is formerly deferibed. The 
lemon juice, while boiling, was faturated with pulve- 
nied chalk, and the compound immediately fell to the 
bottom in a form nearly refembling tartarifed lime, 
ft ° iePfate the acid

5 
a quantity of o,l of vitriol, equal 

m weight to the chalk employed, but diluted with ten 
times its weight of water was necefl'ary. This mixture 
muh be boiled m a glafs veftel for a few minutes ; and 
when grown cold, the acid is to be feparated from the 
g\ p.urn ^y filtration. In order to cryftallize it, we mull 
evaporate the whole to the confiftence of a thin fyniD- 
but great care ,s to be taken left any of the calcareoui 

S \rem?™, ,n /i'C.CTaporated liquor: to determine 
" , 11 18 to be tried with frelh oil of ,i- tr.ol, which will throw down the remainder: and in 
tu.s cafe fome more mull be added to the whole ouan. 
trty : for the leaft particle of lime remaining prevents ra A , 

InoT^ TT’ V:c fupcrflu<,us A ofS^, 
n,; a 1 toom^h happefis to be added, re-vented by 
. tUns 111 tue ftquor- Aie cryftals flioot equally wellthe fmal!eft 

ufual. ,0t ^ temPCrature> whfch ^ very 
It is very remarkable that this cryftallized fait of ^ , 9?? 

lemons cannot be converted into acid of funar > '’a!t of ic“ 
means,of that of nitre, though the extr.A • bIrmon.scan- 

rv,., f i ’ . Uc,Ii Ti‘c extiact or tlie juicenot fie c°n- itfelf may. bour cherries afford acid of fugar, andve ^-t0 
another ftilt mppofed to he tartar; and a kind of fu.'

iad of fu’ 
gat may be obtained not only from roots of various^* 
kinds, but from fine raifins, and, as Dr Crell thinks 
from expreffed muft ; but whether the faccharine add 
can be proenred from this kind of fugar in eqmdqnnft 
t ty as hom the common, or even whether it yields 

. iamy >!«duas with common fugar by dry diftilla- tion, is ftift a matter of doubt. ^ 7 Ua 

Pure acid of tartar yields on diftillation per fe ?n P, , 
empyreumatic acid, and a coal rr„r,a / . ■> an ProJud of +;r]p

7 nn i , , ’ ia t coal confiftmg of oi y par-acid of tar- tides, and calcareous earth. Dr Crell therefore afS tar ^ dry 
May not the kcetous acid be mere acid of tartar wd u diftlliati°“- 
did not meet with alkaline fait and earth enmmh ! 'ib 

^ ^ might C°mbfne and bec°me more fixed • but on the contrary, attrafted more fubtile oilv pardd ’ 
and thus became more volatile ? In diftillin'/terra 1 d/001 

hata tartan in the drv rv-M. rl,. • i terra to-Acetous 
enter, ite vo mc dry way, the acid of vinegar whichacid 

, , b C0jnp0ftltI0n is almoft entirely deftroved e:uirely 
?n \ ^Toth of pure acid being obtained the r-fi iT ' °>’cd 

m the retort, us well ns the fed of hat hkh , „ 
over mto the receiver, being entire,y 

fame 
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Identity of fame thing happens to the acid of tartar, the empy- 
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Mr Beaume likewife informs us, that if any calcareous 
earth, egg-fhells, for inftance, be diffolved in vinegar, 
and the cryftallized fait be diftilled, we obtain of a 
red and very fiery inflammable fluid, fmelling like em- 
pyreumatic acetous ether, which reddens tinedure of 
turnfole. Muft, diftilled before fermentation, yields 
only an empyreumatic acid refembling fpirit of tartar. 
The conjedlure therefore feems reafonable, that vine- 
gar and tartar have for their bafis the fame fpecies of 
acid, which in the cafe of vinegar is combined with a 
greater proportion of oil, and in tartar with more 
earth. To bring vinegar therefore nearer the ftate of 
tartar, we muft deprive it of its fine volatilizing phlo- 

ing vinegar gifton, combine it with more fixed matter, and re- 

^ ore ^ts gro^er °il* All this, however, is extremely 
difficult to be effefted. Mr Weftrumb, who attempt- 
ed it, added nitrous acid in various proportions, but 
could only produce a phlogiftication of the latter, and 
dephlogiftication of the vinegar ; but as he could not 

fu/at tempt °f anY method of feparating the two acids from 
one another, he w^s unable to inveftigate the pro- 
perties of vinegar thus dephlogifticated. Dr Crell 

opinion of is of opinion, that this might have been done by ve- 
the pofiibi- getable alkali, lime, and terra penderofa. The hi- 

tr^ fmuta t:rous acid> with vegetable alkali, would have ffiot in- 
tionV to ordinary hexangular cryftals of nitre : the ace- 

tous acid would have formed a compound not eafily 
cryftallized, provided it had remained unchanged ; and, 
though it had approached the nature of faccharine 
acid, would ftill have formed a compound difficultly 
cryftallizable. The effefts of thefe acids, indeed, on 
lime, are direftly oppofite to what they are on terra 
pondero'fa. With the former, nitrous acid forms a 
liquor which can fcarce be cryftallized ; with the lat- 
ter, it produces falts difficult to be diflblved : while 
the acetous acid,, with terra ponderofa, forms deliquef- 
cent falts; with lime, fuch aseffiorefee in the air. But 
if the vinegar, by means of the operation already men- 
tioned, had been made to approach towards the na- 
ture of acid of fugar, tranfparent cryftals would im- 
mediately have fallen, by reafon of the ftrong attrac- 

Method re_tion of this acid for lime. Dr Crell therefore recom- 
xommended mends the following method. Det nitrous acid be fe- 
by him for veral times diftilltd off from vinegar; and when the 
the"nfftin£> former, upon being newly added, produces no more 
menu^en red vapours, faturate the liquor with lime or tpira 

ponderofa, feparating the ley, which will not ftioot, 
from the cryftals. The nature of the fait which 
does not contain nitrous acid, may be determined 
from the figure of its cryftals, or from the effe&s of 
other falts in confequence of a double eleftive at- 
traftion. We might likewife add freffi nitrous acid 
to the feparated fait, or to the whole mixture, with- 
out any feparation of the nitrous fait, till the earthy 
fait, which does not contain any nitrous acid, be fatu- 
rated. The vinegar, if unaltered by the operation, 
would rife on diftilling the liquor ; and if converted 
into faccharine acid, would not be diflodged from lime 
by fpirit of nitre. In like manner, diftilled vinegar 
fhould be faturated with chalk, the compound redu- 
ced to cryftals, and then expofed to as ftrong a fire as 
it can bear without expelling the acid, in order to dif- 
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fipate fome phlogiftic particles. Let it then be dlffol- Identity of 
ved, filtered, and cryftalhzed again ; after which it t^ie ^eSet;a~ 
may be treated with nitrous acid as above direded. ^ Acids’ 
“ Perhaps (fays Dr Crell), the acetous acid may by 
this combination acquire more fixity ; fo that the ni- 
trous acid (hall be able to produce a greater change. 
Should it pafs over again in the form of acetous acid 
Unchanged, let it be combined once more with calca- 
reous earth ; and let the foregoing experiment be re- 
peated, in order to try whether fome fenfible change 
will not enfue. Should this method fail, try the op- 
pofite ; that is, endeavour to add more grofs phlogi- 
ftic matter to the vinegar. Try to combine ftrong 
vinegar, and that which has been diftilled, with un&u- 
ous oils. Thus we might perhaps bring it nearer to 
tartar; and, again, by means of nitrous acid, convert it 
into acid of fuofar. 1006 

In another differtation on this fubjeft, Dr Crell His at- 
undertakes to ftiow, that all the vegetable acids may temPts t(’ 
be converted into one, and that this is contained in 
the pureft fpirit of wine. The following are adduced getable a- 
as proofs. cids may 

1. If the refiduum of dulcified fpirit of nitre be ',e recbiced 
boiled with a large quantity of nitrous acid, care be- ° 
ing taken at the fame time to condenfe the vapours by From the 
a proper apparatus; and if the liquid which has paf- reliduum of 
fed over be faturated with vegetable alkali, nitre and 
terra foliata tartari will be obtained; and on feparating ° 
the latter by means of fpirit of wine, the vinegar may 
be had in the ordinary way of decompoling the fait. 

2. On boiling the refiduum over again with nitrous 
acid, the fame produdls are obtained ; and the more 
frequently this procefs is repeated, the lefs acid of fu- 
gar is procured, until at length no veftige of it is to 
be met with. 100g 

3. Pure acid of fugar, boiled with 12 or 14 times its From the 
quantity of nitrous acid, is entirely decompofed, and ([efomP0- 
the receiver is round to contain phlogilticated nitrous 0£ 
acid, vinegar, fixed air, and phlogifticated air, while gar. 
a little calcareous earth remains in the retort. 

4. Acid of fugar is likewife decompofed byr boiling 
with fix times its quantity of vitriolic acid. In the 
receiver we find vinegar, phlogifticated vitriolic acid, 1009 
aerial acid; while pure vitriolic acid remains in the Fro™ !,he 

retort. production 
5. By faturating the refiduum of dulcified fpirit of tartar from 

nitre with chalk, there is formed an infoluble fait, the refi- 
which by treatment with vitriolic acid yields a real ‘jujin£ 
acid of tartar, conftituting a cream of tartar with ve- 0£ 
getable alkali. nitre. 

6. On evaporating the liquor from which the tar- 1010 
tareous felenite was obtained, a dark-coloured matter 
remains, yielding on diftillation an empyreumatic acid of emiV™ 
of tartar, and a fpongy coal. Hence it would feem, reumatic 
that fpirit of wine confifts of acid of tartar, of water, acid'of inl- 
and phlogifton ; fo that it is a native dulcified acid: 
and nitrous acid, on being mixed with it in moderate in which 
quantity, diflodges the acid of tartar. On the addi- tartarous 
tion of more nitrous acid, the acid of tartar is refol- felenite is 
ved into acid of fugar and phlogifton ; and by a ftill boi^!

r' 
greater addition, the faccharine acid is changed into prom tf,e 
vinegar. folutionof 

7. On boiling one part of acid of fugar with one manganefe 
and an half of manganefe and a fufficient quantity ol 

3T nitrous cidoffu_ 
gar. I 
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nitrons acid, the manganefe will be aim oil entirely dif- 
folved, and phlogifticated nitrous acid along with vine- 
gar will pafs over into the receiver. 

8. On boiling together acid of tartar, manganefe, 
and nitrons acid, we obtain a folution of the manga- 
nefe, with phlogifticated nitrous acid and vinegar as be- 
fore. 

9. If acid of tartar be boiled along, with vitriolic 
acid and manganefe, the latter will be diffolved, and vine- 
gar with vitriolic acid will pafs over into the re- 
ceiver. 

10. On digefting acid of tartar and fpirit of wine 
for feveral months, the whole is converted into vine- 
gar ; the air in the vefiel being partly converted into 
cretaceous acid, and partly into phlogiflicated air. 

11. On boiling fpirit of wine with vitriolic acid and 
manganefe, it will be converted into vinegar and phlo- 
gifticated air. 

12. By diftilling fpirit of wine upwards of 20 times 
from cauftic alkali, it was changed into vinegar, and 
a confiderable quantity of water was obtained. 

Hence it appears, fays Dr Crell, that the acids of 
tartar, fugar, and vinegar, are modifications of the 
fame acid, as it contains more or lefs phlogifton. The 
acid of tartar lias the greatcft quantity, the acid of 
fugar fomcwhat left, and vinegar the leait of all. In 
theie experiments, however, care mull he taken that 
neither the nitrous acid nor fixed alkali employed con- 
tain any marine acid, otherwife the refults will be un- 
certain. 

$ 18. Of the Acid of Fat. 

This may be obtained from fuet by means of 
many repeated di{filiations. A fmall quantity is fepa- 
rated at each diftillation ; but by diftilling the empy- 
reumatic oil into which the fuet is thus converted over 
and over, a freih quantity is always obtained. The 
acid of fat in tome refpedfs has a refemblance to that 
of fea-falt ; but in others is much more like the vege- 
table kind, as being deftrudtible in a ftrong fire, form- 
ing compounds which do not deliquefee with caleare- 
0U8 eart^’ an^ uniting intimately with oily fubftances. 

Its effeas with alkalies it forms falls entirely different from thofe 
on alkalies, yielded by the other acids ; with the volatile alkali, 
*cc‘ particularly, it produces a concrete volatile fait. When 

faturated with calcareous earth, it yields brown cry- 
ftals; and a fait of the fame kind was obtained by Dr 
Crell from a mixture of quicklime and fuet diftilled to 
dryneft, and boiling up the refiduum with water. The 
cryftals were hexagonal, and terminated by a plane 
furface ; their tafte was acrid and faltifn ; they did 
not deliquefee in the air, and were eafily and copioufiy 
diffolved in water. With magnefia and earth of alum 
a gummy mafs is obtained, which refufes to cryital- 

4th iot5 T,. - , , , 
On metals. vVrth regard to the metals, Dr Crell informs us, 

that the acid of fat copioufiy diffolves manganefe into 
a clear and limpid liquor. It diffolves the precipitate 
of cobalt, but not the regulus. White arfenic is act- 
ed upon but fparingly, and nickel not at all, though 
it forms a green folution with the precipitate from ni- 
trous acid. Regulus of antimony, by the afliftance 
cf heat, is diffolved into a clear liquor, which be- 
came milky in the cold ; it cryftalli^cd on evaporation, 

2d 1015 
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and did not deliquate in the air. Zinc readily dif- Fixed Alka- 
folved, and imparted a peculiar metallic taite, falling ^ 
to the bottom in the form of a white powder on the Combina- 
addition of an alkali. Bifrauth in the metallic ftate t ons. 
was not diffolved ; but the precipitate was. It added ^ 
upon mercury after being twice diftilled from it, and 
poured afrefh upon the metal. The mercury could 
not be entirely precipitated by common fait. It added 
more vigoroufly upon a precipitate from corrofive fub- 
limate; from the folution of which a white fublimate 
was obtained after the liquor had been drawn off by 
diftillation. A gold-coloured folution was obtained 
from platina by diftilling the acid from it to drynefs, 
and then pouring it back again ; the precipitate of 
this metal from aqua-regia by fpirit of wine was dif- 
folved in great abundance. Iron was very eafily dif- 
folved in it, and exhibited a liquor of an aftringent 
tafte, which fhot into needle-like cryftals that did not 
dcliquefce in the air. Lead was corroded, and ren- 
dered the acid turbid. Minium was converted into a 
white powder, and then diffolved with greater cafe. 
The folut'on has a fweet tafte, and cannot be precipi- 
tated. by fea-falt. Tin was corroded into a yellow calx, 
and dilfolved but in very fmall quantity. Copper was 
diffolved, even in the cold, into a green liquor ; buti 
the fclution was greatly promoted by heat. On eva- 
poration it Ihowed fome difpofition to cryftallize, but 
again at trail :d moifture from the air. Sdver-leaf was 
attacked only in a very fmall degree ; however, fome 
was precipitated by means of copper, and the rnar'ne 
acid rendered the liquor tm bid. The calx precipitated 
from aquafortis was diffolved more copioully. Silver 
was precipitated of a white colour from aquafortis by 
the pure acid itfelf, as well as by its ammoniacal fait. 
Half an ounce of the acid diftilled four times almoft 
to drynefs from fome gold leaves, and at length pour- 
ed back upon them, the precipitate of a dilute folu- 
tion of tin obtained by it, gained only a faint colour,, 
rather inclining to red ; but a mixture of two parts of 
acid with one of aquafortis, diffolved gold very rea- 
dily. 

§ 19. Of Fixed Alkaline Salts. 

Of thefe there are two kinds; the vegetable and How pro- 
mineral. The former is never found by itfelf, and but cured, 
rarely in combination with any acid ; but is always 
prepared from the allies of burnt vegetables. It is 
got in the greateli quantity from crude tartar ; from 
which, if burned with proper care and attention, we 
may obtain one pound of alkali out of 2^ of the tar- 
tar. The latter is found native in fome parts of the 
earth. It is likewife found in very large quantities 
combined with the marine acid, in the waters of the 
ocean, and in the bowels of the earth ; thus forming 
the common alimentary fait. It is alfo produced from 
the alhes of certain fea-plants, and of the plant called 
la/i; from whence both the mineral and vegetable al- 
kalies have taken their name. 

The vegetable alkali difficultly affumes a cryftalline Vegetable 
form ; neverthelefs, it may be partially united with alkali cry- 
fome acids in fuch a manner as to cryftallize, and lofe kalLzed. 
its property of deliquating in the air, without, at the 
lame time, cealing to be an alkali. Of this we have 
an example in the acid of ants above mentioned. Some- 

thing 
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Fixed Alka-tiling of the fame kind we have obferved in treating 

c''u'' vegetable fixed alkali with fpirit of wine. A gallon 
of pretty ftrong fpirit of wine being drawn over from 
a pound of fait of tartar, a black unftuous liquor was 
left, which fhot into cryftals very much refembling vi- 
triolated tartar, and which did not deliquate in the 
air, but were neverthelefs ftrongly alkaline. Dr Black, 
however, informs us, that the vegetable alkali may be 
{hot into fine cryftals; but which cannot be preferved, 
on account of their great attraction for moiiture, un- 
lefs clofely ftiut up from the air. They have not fuch 
a quantity of water as to undergo the aqueous fufion. 

The mineral alkali in its natural ftate always affumes 
a cryftalline form, fomewhat refembling that of fal 
mirabile. It does not deliquate in the air, nor does it 
feem to have fo ftrong an attraction for water, even 
when in its moft cauftic ftate, as the vegetable alkali: 
lienee mineral alkali is preferable to it in making foap, 

, which is always of a firmer confiftence with mineral 
Change on than with vegetable alkah. If vegetable alkali is com- 
thd vLge- bined with fpirit of fait, fome change feems to be 
tabk alkali. thert“hy induced upon it; as the fait produced by ex- 

pelling the marine acid by means of the vitriolic, and 
then cryftallizlng the mafs, cryftallizes differently from 
vitriolated tartar. Whether the vegetable alkali might 
by this means be entirely converted into the mineral, 
deferves a further inquiry. 

Both mineral and vegetable alkalies, when applied 
to the tongue, have a very {harp, pungent, and uri- 
nous tafte; but the vegetable confiderably more fo than 
the mineral. They both unite with acids, and form 
different neutral falts with them: but the vegetable al- 
kali feems to have rather a greater attraction for acids 
than the other; although this difference is not fo great 
as that a neutral fait, formed by the union of mineral 
alkali with any acid, can be perfectly decompofed by 
an addition of the vegetable alkali, unlefs in confider - 

J020 able excefs. 
CcnvK'fed ^oth vegetable and mineral alkali appear to be 
of a cauftic compofed of an exceedingly cauftic fait united with a 
fait and fix- certain quantity of fixed air This may be increafed fo 
ed air‘ far, as to make the vegetable alkali affume a cryftalline 

form, and lofe great part of its alkaline properties: but 
as the adheiion of great part of this air is very flight, it 
eafily feparates by a gentle heat. Some part, however, 
is obftinately retained ; and the alkali cannot be de- 
prived of it by the moft violent calcination perfe. The 
only method "of depriving it entirely of its fixed air is, 
by mixing an alkaline folution with quicklime. 

Fixed Alkalies combined, 
ton 

Hepar fill- 1. With Sulphur. The produce of this is the red 
yhui is. fetid compound called hepar fulphuris, or liver of ful- 

phur. It may be made by melting fulphur with a 
gentle heat, and ftirring into it, while melted, four 
times its weight of dry alkaline fait. x he whole 
readily melts and forms a red mafs of a very fetid 
fmell, and which deliquates in the air. If fulphur is 
boiled in a folution of fixed alkaline fait, a like com- 
bination will take place. 

In this procefs, when the hepar is made either in 
the dry or the moift xvay, the fixed air of the alkali is 
difeharged, according to Dr Prieftley’s obfervation. 
Neither does a fixed alkali, when combined with fixed 
air, feem capable of uniting with fulphur ; nor will 
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the union be accomplifhed without heat, unlefs the al- Fixed Aikat- 
kali is already in a cauftic ftate. Hence a cold folution ^ 
of hepar fulphuris may be decompounded, partly at Combina- 
leaft, by fixed air. On adding an acid, however, the tbns. 
decompofition takes place much more rapidly; and the —— 
fulphur is precipitated to the bottom, in form of a Icn5, 

white powTder. ^ ~ r 

During the precipitation of the fulphur from an al- 
kali, by means of acids, a thick white fmoke arifes, of 
a moft fetid fmell and fuffocating nature. It burns 
quietly, without explofion, on a candle’s being held in 
it. Calces of filver, lead, iron, or bifmuth, are ren- roi, 
dered black by it. Hence, if any thing is wrote with Tnfiamim- 
a folution of lead, and a folution of hepar fulphuris is hie vapour 
paffed over it when dry, the writing, formerly invifible, 
will immediately appear of a blackifh brown colour. tion 0nt> 
•Silver, in its metallic ftate, is prodigioufly blackened 
either by the contact of this vapour, or by being im- 
merfed in a folution of the hepar fulphuris itfelf. Li- 
tharge is inftantly reftored to its metallic ftate, on 
being immerfed even in a cold folution of hepar ful- 
phuris. 

By being united with an alkali, the acid of hilphur Phlogifton 
feems very much difpofedto quit the phlogifton. If a°fT“h?hur 

folution of hepar fulphuris is expofed to the air for 0 

fome time, it is fpontaneoully decompofed; the phlo-acid, 
gifton of the fulphur flying off, and the acid remaining 
united with the alkali into a vitriolated tartar. This 
decompofition takes place fo remarkably, when liver 
of fulphur is diffolved in water, that, by a fingle eva- 
poration to drynefs, it will be almoft totally changed 
into vitriolated tartar. If this fubftance, in a dry ftate, 
be expofed to a moderate degree of heat, and the mafs 
kept conftantly ftirring, a like decompofition will fol- 
low ; the pblogifton of the fulphur will fiy oft, and the 
acid unite with the alkali. J025 

Diver of fulphur is a great folvent of metallic mat-Metals and 
ters ; all of which, except zinc, it attacks, particular- charcoal 

1 y ii*. fufion. It feems to diffolve gold more effe&u- d‘ 
ally than other metals This compound alfo diffolves * 
vegetable coals, even by the humid way ; and thefe 
folutions, if fuffered to ftand in the open air, always 
precipitate a black powder, no other than the coal 
they had diffolved, in proportion to the quantity of 
hepar fulphuris decompofed. When vegetable coal is 
thus diffolved by liver of fulpbur in fufion, it is of a 
much deeper red than in its natural ftate. I he folu- 
tion in water is of a green colour. 

II. With Expnjfed Oils. The refult of this combi- 
nation is foap; for the preparation of which in large 
quantities in the way of trade, fee Soap. The foap 
which is ufed in medicine is prepared without heat, 
in the following manner, according to the author of 
the Chemical Di&ionary. 

“ One part of quicklime, and two parts of good 
Spanifn foda (the fait prepared from the alhes ot the 
herb kali), are boiled together during a ihort time in 
an iron caldron. This lixivium is to be filtered, <uid 
evaporated by beat, till a phial, capable of containing 
an ounce of water, {hall contain an ounce and 216 
grains of this lixivium. One part of this lixivium is 
to be mixed with two parts of oil of olives, or of fweet 
almonds, in a glafs or ftone-ware veffel. I he mixture 
foon becomes thick and white; and mu ft be ftintd 
from time to time with an iron fpatula. Ihe eombi- 

T 2 nation 
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nation is gradually completed, and in feven or eight 
days a very white and firm foap is obtained.” 

In attempting combinations of this kind, it is abfo- 
lutely neeeffary that the alkali be deprived of its fixed 
sir as much as poffible ; otherwife the foap will be 
quite unftuous and foft: for fixed alkalies have a great- 
er attraftion for fixed air than for oil, and hence foap 
is decompounded by blowing fixed air into a folution 
of it in water. It may be made either with tallow, 
wax, fpermaceti, butter of cocoa, the coarfer relinous 
fubftances, or animal oils. 

III. With EJfeiitial Oils. The volatility of thefe oils 
m a great meafure hinders them from being affed upon 
by alkalies : neverthelefs, combinations of this kind 
have been attempted ; and the compounds fo produced 
have been called Siarhey's foap, from one Starkey a 
chemift, who endeavoured to volatilize fait of tartar by 
combining it with oil of turpentine. His method was 
to put dry fait of tartar into a matrafs, and pour upon 
it effential oil of turpentine to the height of two or 
three fingers breadth. In five or fix months, a part 
of the alkali and oil were combined into a white fa- 
ponaceous compound. This mull be feparated from 
the mixture, and more of it will afterwards be formed 
by the fame method. 

Chemifts, imagining this foap to be poffelfed of con- 
fiderable medical virtues, have endeavoured by various 
methods to fiiorten this tedious procefs. Of thefe one 
of the moft expeditious is that recommended by Mr 
Beaume; which conlifts in triturating, for a long time, 
alkaline fait upon a porphyry, and adding oil of tur- 
pentine during the trituration. According to him, the 
thick refinovis part of the oil only can combine with 
the fait; and, during the time this combination is ef- 
fected, the more fubtile and attenuated parts will fly 
off. Hence he finds that the operation is coniide- 
rably abridged by the addition of a little turpentine or 
common foap. The molt expeditious of all, how- 
ever, is that mentioned by Dr Lewis; which confifts 
in heating the alkali red hot, and then throwing it 
into oil of turpentine, ftirring them well together ; 
on which they immediately unite into a faponaceous 
mafs. 

This kind of foap is fubjeCt to great alterations from 
keeping ; particularly the lofs of its colour, and a kind 
of decompofition occafioned by the extradtion of an 
acid from the oil of turpentine, which unites with the 
alkali, and cryllallizes not only all over the furface, 
but in the very fubftance of the foap. The nature of 
this fait is unknown, but certainly deferves confidera- 
tion. 

IV. With Phlogjlon. This combination is effeCted 
by calcining them, with the charcoal either of vege- 
table or animal matters. The confequence is, that 
they are greatly altered in their properties; fometimes 
fo much as to be enabled to precipitate calcareous earths 
from their folutions in acids. Metallic folutions pre- 
cipitated by them in this Hate, affume different colours. 

Differences obferved between Fixed Alkalies obtain- 
ed from different Vegetables. 

Thefe differences we muff conceive to arife from 
ibme proportion of the oily and phlogiftic matter of 
the vegetable remaining in the alhes from whence the 
ialts are extracted ; for when reduced to their utmoll 
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purity, by repeated calcinations in a ffroug fire, and F-xed Aika 
deliquations in the air, all of them, the marine alkali ;ne ^ l'!8 

excepted, appear to be the very fame. an<* '•beir 
On this fubjeft Mr Gmelin has given a great num- tlons!*1^* 

ber of experiments in the fifth volume of the Com- .f 
mentaria Petropolitana; and found very confiderable 10it; 
difterences, not only between the alkaline falls, but Gra‘> 
likewife the pure vegetable earths obtained from dif-l.in s e;ct>e* 
ferent vegetables by burning. The falts of the feveral U‘11C1U^ 
plants examined were prepared with great care, and all 
of them exactly in the fame manner; each vegetable be- 
ing burnt in a feparate crucible, with the lame degree 
of fire, till no remains of coaly matter could any longer 
be perceived ; and the allies elixated in glafs veffels 
with cold diftilled water. The falts, thus obtained, 
were found to produce different colours on mixture 
with certain liquors, and to effervefce in very diffe- 
rent degrees with acids: certain metallic folutions 
were by fome precipitated, by others only rendered 
thicker, by others both precipitated and rendered 
thick ; whilft fome occafioned neither the one nor the 
other of thefe changes, but left the fluid clear and 
tranfparent. Thus, with the vitriolic acid, the falts 
of fouthernwood and fage ftruck a pale broym colour; 
thofe of pine-tops and rue, a yellow; that of fern, a 
reddifh yellow; and that of fanicle, a dark leek-green : 
that of ddl yielded a leek-green precipitate, with ele- 
gant green flakes floating in the liquor. This laft 
lalt alio gave a greenilh precipitate with the marine 
acid, and a red one with the nitrous. Solution of 
corrofive fublimate was changed yellow by fait of 
fouthernwood; of a browniih colour, by that ofeolt’s- 
foot ; of a deep red, by that of wmimwood ; and of a 
pitch-colour, by that of dill. That of fern threw down 
an opal-colour; of fage, a fulphur-yellow; of elder 
flowers, a citron yellow; of fanicle, a faffron colour; 
atH of milfoil, a deep-red precipitate. From folution 
of filver, fait of carduus lenediclus threw' down a udiite ; 
of camomile, a grey ; of hyfop, a brownifti; of dill, a 
blackifh brown; of fcabious, a yellowilh ; and that of 
pine-tree tops, a fulphur yellow precipitate. Solution 
of vitriol of copper was changed by fait of fouthern- 
wood to a bright fea-green; by that of dill, to an un- 
fightly green ; of agrimony, to a greenilh blue; and by 
that of milfoil, to a bright Iky-blue : the fait of pen- 
ny-royal made the liquor thick as well as blue, and 
that of feverfew made it thick and green : the fait of 
hyffop threw down a green precipitate, that of feurvy- 
grafs a blue one, and that of fumitory a greenifh blue : 
whilft the fait of fern made fcarcely any change either 
in the colour or confiftency of the liquor. ° 

$ 19. Of Volatile Alkali. 

This is a kind of fait obtained from all animal, „r-I03x> 

fome vegetable, fubftances, from foot by diftilla-obuined 
tion with a ftrong heat, and from all vegetable fub- 
ftances by putrefaction. Though a volatile alkali is 
procurable from all putrid animal fubftances by di- 
itillation, yet the putrefadive procefs does not feem 
to prepare volatile alkali in all of thefe. Putrid urine, 
indeed, contains a great quantity of alkali ready form- 
ed, whence its ufe in fcouring, bk. but the cafe is 
not fo with putrid blood or flelh. Thefe afford no al, 
kali till after the phlegm has arifen; and this they 

would, 
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would do, though they had not been putrefied. Ac- 
cording to Mr Wiegleb, volatile alkali is found in 
limettone, lapis fuillus, chalk, marble, coals, turf, 
loam, clay, and many other kinds of earth. Its exilt- 
ence in (hefe fubltances may be difcovered merely by 
dtftiliing them with a briik fire, but Hill better by the 
addition of fome quantity of fixed alkali or quicklime 
before the diftillation. — It has even been found in all 
mineral falts and their acids, as vitriol, nitre, com- 
mon fait, and the acid liquors drawn from thefe fub- 
ltances, alfo in gypfum and fulphur ; from all which 
it may be feparated by means of quicklime. —In the 
vegetable kingdom it is produced by dry diftillation 
from muftard-feed, elder flowers and leaves ; the leaves 
of the wild cherry tree, white water-lilies, tobacco, 
and fage ; as well as from many other plants. Ac- 
cording to our author, the plaineft proof of its exift- 
ing alrrgftt univerfally in the vegetable kingdom, is, 
that the foot of our chimneys affords a volatile alkali 
by diftillation, either with or without quicklime. 

Volatile alkali, when pure, appears of a fnowy 
whitenefs; has a very pungent fmell, without any dif- 
agreeable empyreuma ; is very eafily evaporable, with- 
out leaving any refiduum; effervefces with acids much 
more ftrongly than fixed alkali; and forms with them 
neutral compounds called am?noniacal falts, which we 
have already defcribed, and which are different ac- 
cording to the nature of the acid made ufe of; for all 
volatile alkalies, when perfectly purified, appear to be 
the veiy fame, without the fmalleft difference. 

Like fixed alkalies, thefe falts contain a great quan- 
tity of fixed air, on which their folidity depends; 
and which may be fo increafed as perfeftly to neu- 
tralize, and deprive them of their peculiar tafte and 
fmell. When neutralized by fixed air, they have a 
very agreeable pungent tafte, fomewhat refembling 
that of weak fermenting liquors. When totally de- 
prived of fixed air, by means of lime, they cannot be re- 
duced to a folid form; but are diffipated in an invifible 
and exceedingly pungent vapour, called by Dr Prieftley 
alkaline air. When volatile alkaline ialt is diffolved 
in water, the folution is called a volatile alkaline fpirit. 

Diftillation and Purification of Volatile Alkalies. 

*03l The materials moft commonly ufed for preparing vo- 
vefiVA-d ^at^e alkalies are the folid parts of animals, as bones, 
method of horns, iAc. Thefe are to be put into an iron pot of the 
performing fliape recommended for folution; to this muft be fitted a 
the ope; a- bead, having a hole in the middle about two inches 

diameter. From this a tube of plate-iron muft iffue, which 
is to be bent in fuch a manner that the extremity of it 
may enter an oil jar, through an hole made in its up- 
per part, and dip about half an inch under fome water 
placed in the lower part. The mouth of the jar is to be 
fitted with a cover, luted on very cxaftly; and having 
a fmall hole, which may be occafionally flopped with 
a wooden peg. The junctures are to be all luted as 
clofe as poffible, with a mixture of clay, fand, and 
fome oil; and thofe which are not expofed to a burn- 
ing heat, may be further fecured by quicklime and 
the white of an egg, or by means of glue. A fire be- 
ing now kindled, the air contained in the diftiiling 
veffel is firft expelled, which is known by the bubbling 
of the water; and to this vent muft be given by pull- 
ing out the wooden peg. A confiderable quantity of 
phlegm will then come over, along with fome volatile 

Uon. 

I S T R Y. 5,7 
idkali, a great quantity of fixable air, and fome oil. Volatile 
I he alkali will unite with the water, and hkewife and 
fome part of the fixed air, the oil fwimming above. ^,aglbl* 
A great many incoercible vapours, however, will -vL / 

, come over, to which vent muft be given from time to 
time, by pulling out the peg. The diftillation is to 
be continued till all is come over; which may be 
known by the ceffation, or very flow bubbling of the 
water. The iron-pipe muft then be feparated from 
the cover of the diftilling veffel, left the liquid in the 
jar ftiould return into it, on the air being condenfed 
by its cooling. In the jar will bq^ui volatile fpirit, 
more or lefs ftrong according as there Was lefs or more 
water put in, with an exceedingly fetid black oil float- 
ing upon it. ' I0;j 

The rectification of the volatile alkali is moft com- l^edifica- 
modioufly performed at once by combining it with antlon* 
acid ; and, as fpirit of fait has the leaft affinity with . 
inflammable matter, it is to be ehofen for this pur- 
pofe, in preference to the vitriolic or nitrous. As 
the fpirit is exceflively oily, though already much 
weakened by the admixture of the water in the jar, 
if a very large quantity was not originally put in, an 
equal quantity of water may ftill be added, on draw- 
ing off the fpirit. That as little may be loft as pof- 
lible, the fpirit ftiould be received in a ftone bottle ; 
and the marine acid, likewife in a diftilled ftate, add- 
ed by little and little, till the effervefcence ceafes. The 
liquor, which is now an impure folution of fal ammo- 
niac, is to be left for fome time, that the oil may fe- 
parate itfelf; it is then to be filtered, evaporated, and 
cryftallized in a leaden veffel. If the cryftals are not 
fufficiently pure at the firft, they will ealily become 
fo on a fecond diffolution. 1033 

From fal ammoniac thus obtained pure, the volatile Volauie fal 
alkali may be extricated by diftillation with chalk, al- ammomac’ 
kaline falts, or quicklime. Alkaline lalts aft more 
brifidy than chalk, and give a much ftronger volatile 
alkali. The itrength of this, however, we know- 
may be altered at pleafure, by adding to, or depriving 
it of, its natural quantity of fixed air. Hence, per- 
haps, the heft method would be, to prepare volatile 
alkalies altogether in a fluid ftate, by means of quick- 
lime ; and then add fixed air to them, by means of 
an apparatus fimilar to that efirefted by Dr Prieftley 
for impregnating water with fixed air. To prevent 
lime from adhering to the diftilling veffels in which it 
is put, the tranflater of Wiegleb’s chemiftry recom- 
mends the putting in three or four ounces of common 
fait along Avith the other ingredients. 

Volatile alkalies combined, 1034 
I. With Metals. There are only three metals, vi%. Cuprum- 

copper, iron, and lead, upon which, while in their cajt,> 
metallic form, volatile alkalies are capable of afting. 
Copper-filings are diffolved by volatile alkali, efpecial- 
ly in its cauliic ftate, into a liquor of a moft admi- 
rable blue colour. It is remarkable, that this colour 
depends entirely upon the air having accefs to the io- 
lution : for if the bottle containing it is clofe ftopt, 
the liquor becomes colourlefs ; but, however, refumes 
its blue colour on being expofed to the air. . On eva- 
poration, a blue fahne mafs is obtained, which, mix- 
ed with fats, or other inflammable matters, tinges 
their flame green, leaving a red calx of copper, fo- 
luble again in volatile fpirits as at firft. This fahne fub- 0 fiance- 
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llance lias been received into the lafl edition of the E- 
dinburgh Dil'penfatory, under the name of cuprum am- 
inonlactile, as an antiepileptic. 

The blue mixture of folution of copper in aquafortis 
with volatile fpirits, yields fapphire-cokmred cryilals, 
which diffolve in fpirit of wine, and impart their co- 
lour to it. If, in lie ad of cryftallization, the liquor 
be totally evaporated, the remaining dry matter ex- 
plodes, in a moderate heat, like aurum fulminans. 
This is given as a fadl by Dr Lewis; but hath not fac- 
e-ceded upon trial by Dr Black. Various phenomena, 
favs Mr Wiegleb, occur in the dilfolution of copper 
by the volatile alkali.—On faturating dilute fpirit of 
fal ammoniac with copper-filings, cryllak are formed 
of a dark-blue colour, but which, by expofure to the 
air, fall to pieces and become green. Vinous fpirit 
of fill ammoniac impregnated with copper, lofes in an 
inftant its blue colour, on the aifuiion of an equal 
quantity of faturated folution of fixed alkaline fait. 
The copper is then taken up by the fixed alkaline 
folution, which of confequence acquires a blue colour, 
while the fpirit of wine, deprived of the metal, floats 
clear on the top. When filings of copper are put into 
a bottle, and that bottle quite filled with cauftic vola- 
tile alkali, and is immediately Hopped up, no folution 
takes place : but when the bottle is left open, only 
for a fliort time, or an empty fpace is left in it, a 
colourlefs folution is obtained, which in the air ob- 
tains a blue colour ; but which may be deprived of 
this colour as often as we pleafe, by fhutting it up ex- 
aftly from the air, and letting it iland, in this fitua- 
tion, on frefii filings of copper.—From thefe pheno- 
mena Mr Wiegleb concludes, that copper does not 
diffclve in volatile alkah until it has loil part of its 
phlogifton, to which the air, by the attraftion it ex- 
erts upon it, contributes its fhare. If this has taken 
place only in a fmall proportion, and the farther ac- 
cefs of air be prevented, the remainder will be dif- 
folved without any colour; which, however, appears 
in the inHant that, by a frefh acceffion of air, the 
phlogifton ftill remaining finds means to efcape. The 
diflblved copper is always precipitated when the fo- 
lution meets with phlogiilicated copper. The colour- 
lefs folution is precipitated by zinc and vitriolic acid, 
but not by iron. It taftes rather fweet, and does not 
ftqell very ftrong of volatile alkali; while, on the con- 
trary, the blue folution has a pungent fmell, and is 
precipitated by diftilled water. 

On the other two metals the action of volatile alkali 
is by no means fo evident; it diftblves iron very flowly 
into a liquor, the nature of which is not known; and 
lead is corroded by it into a mucilaginous fubftance. 

II. With Itiflammable SubJIances. With expreffed 
oils, the cauftic volatile alkali unites into a foft unc- 
tuous mafs, of a very white colour, imperfectly fo- 
luble in water, and which is foon decompofed fpon- 
taneoufly. Compoiitions of this kind are frequently 
ufed for removing pains, and fometimes with fuccefs. 
With effential oils, volatile alkalies may be united, 
either in their dry or liquid form, by means of diftilla- 
tion. The produce is called fal volatile oleofum ; it is 
much more frequently ufed in a liquid than in a dry 
form. The general method of preparation is by di- 
ftilling volatile alkali along with effential oils and fpi- 
rit of wine, or the aromatic fubftances from whence 

I S T R Y. 
the eflential oils are drawn. 

Pradice. 
Thefe compofitions areV-Ltile 

variable at pleaiure ; but certain forms are laid down Alkali and 

in the difpenfatories, with which it is expected that all 
the chemifts fhould comply in the preparation of thefe v—^ 
medicines. 

III. Ean de Lure. This is the name to an [°37 given lv/ au 0 . . 
r Spintus vc- 

exceedingly volatile fpirit, which i >me years ago was ia ;|ks fUCci- 
pretty much in vogue ; and indeed feems very well natus. 
calculated co anfwer ail the purpoles for which volatile 
alkalies can be ufed. It was of a thick white colour, 
and fmelled fomewhat of oil of amber. A receipt ap- 
peared in Lewis's Difpenfatory for the preparation of 
this fluid, under the name W fpirit us volatilis ficcinatus. 
The method there directed, however, did not fucceed ; 
beeaufe, though the alkaline fpiritfs capable of keeping 
a fmall quantity of oil of amber fufpended, the colour 
is greatly more dilute than that of genuine eau de luce. 
In the Chemical Didtionary we have the following re- 
ceipt: “ Take four ounces of reftified fpirit of wine, 
and in it diffolve 10 or 12 grains of white foap ; filter 
this folution; then diilolve in it a drachm of rectified oil 
of amber, and filter again. Mix as much of this folu- 
tion with the ftrongeft volatile fpirit of fal ammoniac, 
as will be fufficient, when thoroughly fiiaken, to give it 
a beautiful milky appearance. If upon its furtace be 
formed a cream, fome more of the oily fpirit mu ft be 
added.” 

This receipt likewife feems infufficient. For the oil 
of amber does not diffolve in fpirit of wine : neither 
is it probable that the fmall quantity of loap made ufe 
of could be of any fervice ; for the foap would diflblve 
perfedlly in the alkaline fpirit, without iuffering any 
decompofition. The only method which we have 
found to aufwer is the following. Take an ounce, or 
any quantity at pleafure, of balfamum Canadenfe ; place 
it in a fmall china bafon, in a pan of boiling water, and 
keep it there till a drop of it taken out appeais of a 
refinous confiftence when cold. Extradl a tincture 
from this refin with good fpirit of wine; and having 
impregnated your volatile fpirit with oil of amber, la- 
vender, or any other effential oil, drop in as much of 
the fpiritous tinefture as will give it the ckfired colour. 
11 the volatile’fpirit is very ftiong, the eau de luce will 
be thick and white, like the cream of new milk ; nor is 
it fubjeft to turn brown with keeping. ^ , 

IV. With Volatile Tincture of Sulphur. This is a Volatile al] 
combination of the cauftic volatile alkali, or fpirit kali com- 
of lal ammoniac, with lulphur. It is ufually di-bined with 
reded to be made by grinding lime with the ful- Vfi hur* 
phur, and afterwards with the lal ammoniac, and di- 
ftilling the whole in a retort; but the produce is by 
this method very final], and even the luccefs uncer- 
tain. A prefeiable method feems to be, to impreg- 
nate the ftrongeft cauftic volatile fpirit with the va- 
pour which arifes in the decompofition of hepar ful- 
piiuns by means of an acid, in the lame manner as 
diredttd lor impregnating water with fixed air. 1039 

This preparation has a moil naufeous fetid fmell, Syivipathe* 
which ipreads to a confiderable diltance ; and the ef-ric ^n4, 

fiuvia will blacken filver or copper, if barely placed in 
the neighbourhood of the unftopped bottle. This 
property renders it capable of forming a curious kind 
of lympathetic ink ; for if paper is wrote upon with 
a folution of faccharum faturni, the writing, which 
difappears when dry, will appear legible, and of a 

browmih 
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phenomena brownifh black, by barely bolding it near the mouth 
from mix- Gf t;}1e bottle containing volatile tinfture of fulphur. 

A" The vapours of this tinfture are fo exceedingly pe- 
Salts. netrating, that it is faid they will even penetrate 

—v—— through a wall, fo as to make a writing with faccha- 
rum faturni appear legible on the other fide ; but this 
is much to be doubted. It is even faid that it cannot 
penetrate through the fubftance of paper, but only in- 
finuates itfelf betwixt the leaves ; and hence if the 
edges of the leaves are glued together no black colour 
will appear. 

§ zo. Of the Phf.nomkna refulting from different mix- 
tures of the jdcid, Neutral, and Alkaline Salts, al- 
ready treated of. 

Of mixmjr T. Tf concentrated oil of vitriol is mixed with ftrong 
the acid fpi- fpirit of nitre, or fpirit of fait, the weaker acid will 
rtswithone t>ecorn€ exceedingly volatile, and emit very elaftic aaot er. fames. f0 {f a mixture of this kind is put into a 

clofe ftopt bottle, it will alrnod certainly burft it. The 
fame effect follows upon mixing fpirit of fait and fpi- 
rit of nitre together. In this cafe, both acids become 
furprilingly volatile ; and much of the liquor will be 
dilfipated in fumes, if the mixture is fuffered to (land 
for any coniiderable time. Such mixtures ought 
therefore to be made only at the time they are to 

f04I be ufed. 
Riff lvino 2. If vitriolated tartar is difTolved in an equal quan- 
vitriolic ~ tity of ftrong fpirit of nitre, by heating them together 
fait* in ni* in a matrafs, the ftronger vitriolic acid will be difpla- 
marinea- cec^ ^ t^ie wta^er nitrous ore, and the liquor, on 
cids. " cooling, will ftioot into cryftals of nitre. The fame 

thing happens alfo upon diffolving vitriolated tartar, 
or Glauber’s fait, in fpirit of fait. This obfervation 
we owe to Monf. Beaume, and the rcafon of it has 

1042 been already explained. See n° 285. 
Decompofi- g. If vitriolated tartar, or Glauber’s fait, is diflolved 
tionofvitn-jn water> an{j tb|s folution mixed withanothrreon- 

fh 1 u/h!ns ot*, lifting of calcareous earth, filver, mercury, lead, or 
earth, &c. tin, diffolved in the nitrous or marine acids, the yxtrio- 
in nitrous lie acid will leave the fixed alkali with which it was 
«r marine combmed, and, uniting with the calcareous earth Or 
aClds’ metal, fall with it to the bottom of the veffel. . This 

decompofition takes place only when the vitriolic acid 
meets with fuch bodies as it cannot tafily difiblve in- 
to a liquid, fuch as thofe we have juft now men- 
tioned ; for though vitriolated tartar is mixed with a 
folution of iron, copper, &c. in the nitrous or marine 
acids, no decompcfition takes place. The cafe is not 
altered, whatever acid is made ufe of; for the marine 
acid will effectually feparate filver, mercury, or lead, 

l04, from the vitriolic or nitrous acids. 
By lime- 4. According to Dr Lewis, if a folutmn of yitriola- 
Water. ted tartar is dropt into lime-water, the acid will unite 

with the lime, and precipitate with it in an indiffoluble 
feh nite, the alkali remaining in the water in a pure 
and cauftic ftate. 

f)f green S' ^ green vitriol is mixed with any folution con- 
vitriol by taining fubftances which cannot be diffolved into a h- 
faccharum qUid by the vitriolic acid, the vitriol will be immedi- 
famrm. decompofed, and the liquor will become a fohi- 

tion of iron only. Thus, if green vitriol is mixed with 
a folution of faccharum faturni, the vitriolic acid im- 
mediately quits the iron for the lead, and falls to the 
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bottom with the latter, leaving the vegetable acid of^henomena 
the faccharum faturni to combine with the iron. fromm;x- 

6. If folution of tin in aqua regia is mixed with fo-^q2^ A* 
lution of faccharum faturni, the marine acid quits theSalts- 
tin for the lead contained in the faccharum ; at the  v——J 
fame time, the acetous acid, which was combined with 
the lead, is unable to diffolve the tin which was be-0g tja ^,n 

fore kept fufpended by the marine acid. Hence, both faccharum, 
the faccharum faturni, and folution of tin, are very ef-fiuumi. 
feclually decompofed, and the mixture becomes en- 
tirely ufelefs. Dyers and callico-printers ought to at- 
tend to this, who are very apt to mix thefe twTo folu- 
tions together ; and no doubt many of the faults of 
colours dyed or printed in particular places, arife from 
injudicious mixtures of a fimilar kind. See Dyeing, i046 

7. If mild volatile alkali, that is, fuch as remains in Of calcaro 
a concrete form, by being united with a large quan- °.us 

tity of fixed air, is poured into a folution of chalk in^ld vj 
the nitrous or marine acids, the earth will be preci- iatiie alkali, 
pitated, and a true fal ammoniac formed. If the 
whole is evaporated to drynefs, and a confiderable 
heat applied, the acid will again part with the alkali, 
and combine with the chalk. Thus, in the purifica- 
tion of volatile alkalies by means of fpirit of fait, the 
fame quantity of acid may be made to ferve a number 
of times. This will not hold in volatile fpxrits prepa- 
red with quicklime. 10^,, 

8. If equal parts of fal ammoniac and corrofive fub- Sal alem- 
limate mercury are mixed together and fublimed, they broth, 
unite in fuch a manner as never to be feparable from 
one another without decompofition. The compound is 
called fal alembroth; which is faid to be a very power- 
ful folvent of metallic fubftances, gold itfelf not ex- 
cepted. Its powers in this, or any other refpeft, are 
at prefent but little known. By repeated fublima- 
tions, it is faid this fait becomes entirely fluid, and 
refufes to arife in the ftrongeft heat. T04g 

9. If vitriolic acid is poured upon any fait difficult Solution of" 
of folution in water, it becomes then very cafily fo- falts pro- 
luble. By this means, vitriolated tartar, or cream of^ff^.*5^ 
tartar, may be diffolved in a very finall quantity of^ 
water. 

Sect. II. Earths. 

The general divifions and chara&ers of thefe fub- 
ftances we have already given ; and moil of their 
combinations with faline lubftances have been men- 
tioned, excepting only thofe of the terra ponderofa ; 
a fubftance whole properties have been but lately in- 
quired into, and are not yet fufficiently inveftigated. 
In this feftion, therefore, w>e have to take notice only 
of their various combinations with one another, with 
inflammable, or metallic fubftances, &c. As they do 
not, however, act upon one another till fubjefted to a 
vitrifying heat, the changes then induced upon them 
come more properly to be treated of under the article 
Glass. Upon metallic and inflammable fubftances 
(fulphur alone excepted), they have very little effeft -r 
and therefore what relates to thefe combinations ffiall 
be taken notice of in the following fe&ions. We 
{hall here confine ourfelves to fome remarkable altera- 
tions in the nature of particular earths by combination 
with certain fubftances, and to the phofphorie quality 
of others* 

5 i. 



520 C H E M I 
Terra Pon- „ 
derofa and y 1 • TeRRjI roNDEROSA. 

n^tions!^1 This earth is of the true calcareous kind, and capable 
l_—v I.— of being converted into a very acrid lime; but in other 

T049 refpedts is very different. It is moft commonly met with 
Ufually in the veins of rocks, united with the vitriolic acid in a 

um- mafs fomewhatrefembling gypfum, but muchheavierand 

vitri0iic more opaque; and from the greatweight of this fubftance 
acid. the earth itfelf has its name, though when freed from 

the acid it is by no means remarkable for this proper- 
ty. Its properties were lirff taken notice of by the 
foreign chemids; but they have been more accurately 
inveftigated by Dr Withering, who has publiffied his 

DrWdthe °bfervations in the 74th volume of the Philofophical 
ring’s ex- Tranfadlions. His experiments were not made on the 

gypfeous fubftance above mentioned ; but on a com- 
bination of the earth with fixed air, which is much more 
uncommon, and like the other poffeffes a very confider- 
able degree of fpecific gravity. Both thefe combinations 
have the general name offpathum ponder of urn, ox ponderous 
/par ; the former being alfo called barofelenite, &c. 

The fpar ufed by Dr Withering was got out of a 
t;on <,f terral£ad mine at Alfton moor in Cumberland. Its appear- 
ponderofa ance was not unlike that of a lump of alum ; but on 
with aerial clofer infpeftion it appeared to be compofed of Render 

fpiculte in clofe contact, more or lefs diverging, and 
fo foft that it might be cut by a knife ; its fpecific 
gravity from 4.300 104.338. It effervefctd with acids, 
and melted, though not very readily, under the blow- 
pipe. In a common fire it loft its tranfparency ; and 

fire upon it. on being urged with a ftronger heat in a melting fur- 
nace, it adhered to the crucible, and ftiowed figns of 
fufion ; but did not appear to have loft any of its fix- 
ed air, either by diminution in weight, becoming cau- 
ftic, or lofing its power of effervefcing with acids. 

Five hundred grains of this fpar, by folution in mu- 
riatic acid, loft 104 grains in weight, and left an in- 
foluble refiduum of three grains. In another experi- 
ment, 100 grains of fpar loft 21 ; and there remained 
only 0.6 of a grain of infoluble matter. 

On diffolving another hundred grains in dilute mu- 
riatic acid, 25 ounce-meafures of air were obtained, 
which by proper trials appeared to be pure aerial acid ; 
and, on precipitating the folution with mineral alkali, 
100 grains of earth were again obtained ; but on dif- 
folving the precipitate in frelh muriatic acid, only 20 
ounce-meafures of air were produced. 

Mild vegetable alkali precipitated a faturated folu- 
ted by mild tion of this fpar in marine acid, with the efcape of a 
and cauftic qUantIty 0f fixed air ; and the fame effetl took place 

lies. a ^ on t^ie addition of fulfil alkali; but with cauftic alka- 
lies there was no appearance of effervefcence, though 
a precipitate likewife fell. 

Fifty parts of fpar, diffolved in marine acid, loft 
roi; and with cauftic vegetable alkali, a precipitate 
weighing 454- was obtained. Phlogifticatcd alkali 
precipitated the whole of the earth, as appeared by 
the addition of mild fixed alkali afterwards, which oc- 
cafioned no farther precipitation. 

Convertible Pa.rt of the Precipitate thrown down by the mild 
into lime alkali was expofed to a ftrong heat in a crucible, and 

then put into water. The liquid was inftantly con- 
verted into a very acrid lime-water, which had the fol- 
lowing remarkable properties : 1. The fmalleft portion' 
of vitriolic acid, added to this water, occafioned an 
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immediate and copious precipitation, which appeared Terra Pon- 
even after the liquid was diluted with 200 times its :'er”^a ni!.^ 
bulk of pure water. 2. A fingle drop let fall into a l~ 
folution of Glauber’s fait, vitriolated tartar, alurfi, vi  
triolic ammoniac, Epfom fait, or felenite, occafioned 
an immediate and copious precipitate in all of them : 
the reafon of which was the fuperior attraftion of the 
ponderous earth for the acid of thefe falts, which 
forming with it an indiftbluble concrete, inftantly fell 
to the bottom. I0.g 

The precipitate thrown down by the cauftic vege- Tnfoluble 
table alkali was put into water, but exhibited no fuch precipitate 
appearances as the other : even the mixture was boiled ; 
nor had it any acrimonious tafte. On adding the caugjc Jj. 
three mineral acids to feparate portions of the preci- kali, 
pitate itfelf, neither effervefcence, nor any fign of fo- 
lution, appeared. After Handing an hour, water was 
added, and the acids -were fuffered to remain another 
hour on the powder ; but on decanting them after- 
wards, and adding foffile alkali to the point of fatura- 
tion, no precipitate appeared. 

The precipitate thrown down by the phlogifticated 
alkali, mixed with nitre and borax, and melted with a 
blow-pipe on charcoal, formed a black glafs ; on flint- 
glafs, a white one ; and on a tobacco-pipe, a yellow- 
ish white one. Another portion, melted wfith foap and 
borax in a crucible, formed a black glafs. 

The fmall quantity of infoluble refiduum formerly 
mentioned, appeared to be the combination of ponde- 
rous earth with vitriolic acid, called heavy gypfum, 
marmor metallicum, barofelenite, &c. jo^7 . 

From thefe experiments the Do&or concludes, that Analyfis 
100 parts of this fpar contain 78.6 of pure ponderous and Pro* 
earth, f5 of a grain of marmor metallicum, and 20.8 Perties °f 
grains of fixed air. 2. The quantity of mild alkali ponderous 
neceffary to faturate any given portion of acid, con- fpar. 
tains a greater quantity of fixed air than can be ab- 
foibed by that quantity of terra ponderofa which the 
acid is able to diffolve. 3. The terra ponderofa, when 
precipitated by means of a mild alkali, readily burns 
to lime ; and this lime-water proves a very nice tell of 
the piefence of vitriolic acid. 4* In its native Hate 
the terra ponderofa will not burn to lime ; when ur- * 
ged with a ftrong fire, it melts and unites with the 
crucible, without becoming cauftic; nor can it be 
made to part with its fixed air by any addition of 
phlogifton. He conjeaures, therefore, that as cauftic 
lime cannot unite to fixed air without moifture, and 
as this fpar feems to contain no water in its compo- 
fition, it is the want of water which prevents the 
fixed air affuming its elaftic aerial ftate. “ This fup- 
pofition (fays he) becomes Hill more probable, if we 
obferve, that when the folution of the fpar in an acid 
is precipitated^ by a mild alkali, fome water enters in- 
to the compoiition of the precipitate ; for it has the 
fame weight as before it was diffolved, and yet pro- 
duces only 20 ounce-meafures of fixed air, while the 
native fpar contains 25 of the fame meafures : fo that 
there is an addition of weight equal to five ounce- 
meafures oi air, or three one-half grains, to be account- 
ed lor; and this can only anle from the water. 
5. The precipitate formed by the cauftic alkali, taking 
lome ol the latter down with it, forms a fubftance 
neither foluble in acids nor water. This infoluble 
compound is alfo formed by adding the lime-water al- 

ready 
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Terra P >n- ready jnentioned, to a folution of cauftic vegetable, or 
derofi ttui f0g\Je fixed alkali, but not with volatile alkali. 6. Fix* 
itsConil.>i- vegetable as well as mineral alkali, and even vola- 

tile alkalies, whether mild or caulHc, are capable of 
feparating terra ponderofa from any other acid ex- 
cepting the vitriolic ; but from it neither mild nor 
cauftic alkalies are capable of feparating this earth, 
excepting the vegetable fixed alkali, which will partly 

l ena port-do it by an intenfe heat in the dry way. 7. This 
dcrofa at eft earth affords an excellent method of purifying the ni- 
of the pre- troas and marine acids from any portion of the vitri- 
fence of yi- 0jjc . yor t]ie attraction between terra ponderofa and 
tru> ic acj^ js f0 ftrong, that the leaft portion of the lat- 

I0ir9 ter will be inftantly detedled by the lime-water above 
White mat- mentioned. The vitriolic acid, Dr Withering ob- 
ter contain-ferves> [s commonly adulterated with a white powder, 

ohc'acid”* difeovers itfelf by turning the liquor milky when 
found0 to bethe acid is diluted with water; and this powder he 
jgypfum. finds to be gypfum, from the following properties : 

1. By repeated boiling in water, fix grains and a 
half were reduced to two. 2. By gentle evaporation 
this folution afforded five grains of cryftals as hard and 
taftelefs as felenite. 3. A precipitate was formed by 
mild foflile alkali on adding it to a folution of thefe 
cryftals in water. 4. On expoling this powder to a 
pretty ftrong heat, and then putting it into wuiter,the 
latter became acrid, and acquired the tafte of lime- 
water. 5. The info!able part fuffered no change by 
boiling in nitrous acid : one half of it mixed with bo- 
rax, and expofed to the blow-pipe upon charcoal, 
melted into glafs ; the other half, mixed with borax, 
and expofed to the blow-pipe upon charcoal, did the 
fame ; whence it appears, fays our author, that the 
greater part of this fubftance was calx vitriolate or 
feler.ite ; the remainder a vitrifiable earth. He had 
before found, that the heavy gypfum, or marmor me- 
tallicum, would dnfolve in concentrated vitriolic acid, 
but always feparated upon the addition of water ; and 
from his experiments it now appears that felenite does 
the fame. 

Dr Withering next proceeds to give a fet of expe- 
.... riments on the heavy gypfum, marmor metallicum of 

theiuarmor 0ronftadt, or the Barofelenite of others, already men- 
metaili- tioned. The fpecimens he obtained were from Kil- 

patrick hills near Glafgow, and a fort with fmaner 
cryftals found among the iron ore about Ketley in 
Shropfhire, and in the lead-mines at Alfton-Moor. 
He deferibes it as white, nearly tranfparent, but with- 
out the property of double refradtion ; compofed of 
lammce of rhomboidal cryftals, and decrepitating in 

Jo6l the fire ; the fpecific gravity from 4.402 to 4.440. 
Defcription The fpecimens we have feen differ confiderably from 
of a kisd this defcription, being compofed, to appearance, of 
found near tyn pdminae . which all together form a very opaque 
■Edinburgh wll;te mafS) which has not the leaft tranfparency un- 

lefs fplit exceffively thin. They are found about three 
miles to the fouthweft of Edinburgh, near Pentland 
hills, and likewife betwixt Edinburgh and Leith. In 
the former place they lie in fnrall veins of a rock con- 
fifting of a kind of iron ftone, and fo elofely adhering 
to it, that it wrould feem either that the ftone is con- 
verted into the fpathum ponderofum, or the latter in- 
to the itone. It is therefore often intermixed with 
the rock fo intimately, that it is impofiible to feparate 
them perfectlv from each other, 
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Dr Withering having expofed JOO grains of the Berra Pon- 

marmor metallicum to a red heat for an hour, in a ft 
black crucible, found that it had loft five grains of its,,^:^ 
weight ; but as a fulphureous fmell was perceptible, he >—-y —ml 
fufpetfed that a decompofitlon had taken place, and ic6j 
therefore expofed another portion to a limilar heat inEfiedl- of 
a tobacco-pipe, which had no fmell of fulphur, nor !‘_eat uPon 

was it diminiftied in weight. It melted with borax 
into a white opaque glafs, but was barely fuiible by I0^ 
itfelf under the blow pipe. It did not feem to diffolve Miy be 
in water, nor in any of the acids, except the vitriolic, d Solved in 
when by long boiling it had become very concentrated v'^f 
and almoft red hot. It then appeared perfectly dif- vifr:0iic 
ibtved ; but feparated again unchanged on the addi- acid, 
tion of water. On expofing the vitriolic folution to 
the atmofphere for fome daps, beautiful radiated cry- 
flals were formed in it. 1064 

On adding a folution of mild vegetable alkali to this Precipi- 
vitriolic folution, a precipitate appeared ; but it eon. 
filled of marmor metallicum unchanged. An ounce re l 1)V vc* 
of it in fine powder v/as then fufed with two of fait of getable fix- 
tartar until it ran thin, when fix drachms of a refidu- ed alkali, 
um infoluble in water were left. On the addition of Ma

lc^eftJe 
nitrous acid, only 52 grains were left, which appeared C01^,)0pe^

e' 
to be marmor metallicum unchanged. On faturatingiu the dry 
the alkaline folution with diftilled vinegar, and wafhing way by fait 
the precipitate, the liquor was found to contain ter- of tar:ar- 
ra foliata tartar, formed by the union of the acetous 
acid with part of the alkali; and of vitriolated tar- 
tar, formed by that of the alkali with the native acid 
of the marmor metallicum. 1066 

The fait formed by the nitrous acid Ihot readily in- Nitrous fo- 
to beautiful permanent cryftals of a rough bitterifti tafte. 
Some of the fait deflagrated with nitre and charcoal, ^ 
left by wafting the terra ponderofa very white, capa- ftals. 
ble of being burnt into lime, and again forming an in- 
foluble compound with vitriolic acid. An hundred 
grains of aerated terra ponderofa, diffolved in marine 
acid, and precipitated by the vitriolic, were augment- 
ed 17 grains in weight. Hence it appears, 1067 

1. That the marmor metallicum is compofed of vi- Analyfis 
triolic acid and terra ponderofa. 2. That this com-^ F0^- 
pound has very little folubility in water. 3. That itmafmor 
can only be diffolved in highly concentrated oil of vi- metalli- 
triol, from which it feparates unchanged on the addi- cum. 
tion of water. 4. That it cannot be decompofed in 
the moiit way, by mild fixed alkali, though it may be 
fo in the dry! 5.’ That it may be decompofed by the 
union of inflammable matter to its acid, by which ful- 
phur is formed, though the aoid cannot be oifiipatcd 
fiy mere heat, b* Am hundred parts of this fubiiance 
contain 32.8 of pure vitriolic acid, and 67.2 of terra 
ponderofa. The roarrnor metalhcum, out author re- 
marks, may poffibly be ufeful in fome cafes where a 
powerful flux is wanted; for having mixed fome of it 
with the black flux, and given the mixture a ftrong 
heat in a crucible, it ran entirely through the pores 
of the veffel. 1068 

Dr Withering deferibes two other kinds ot thiscauk, a 
fubftance, known by the name of taul; and fo.md “E 

the mines of Detbylhire, and other places. rhefe^»Vn> 
differ from the other only in containing a fmall propor- 
tion of iron. On the whole, he concludes, that “ the 
tetra ponderofa feems to lay claim to a middle place 
betwixt the earths'and metallic calces. Like the tor- 3 U mqr 
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iner it cannot be reduced to a metallic form, though 
like the latter it may be precipitated by phlogiftica- 
ted alkali. In many of its properties it much refem- 
bles the calx of lead, and in others the common cal- 

f careous earth. Its moft remarkable properties are its 
decompofing the vitriolic neutral falts, and forming, 
with the nitrous and marine acids, cryftals which do 
not deliquefce. 

? 2* Tranfmutation of Flints into an Earth foluble in 
Acids. 

Solution of r^HIS 15 hefted by mixing powdered flints with 
flint, i alkaline fait, and melting the mixture by a Itrono- 

fire. The melted mafs deliquates in the air, like 
alkahnC falts ; and if the flint is then precipitated, 
it becomes foluble in acids, which it entirely refilled 
before. 

In this procefs the alkali, by its union with the flint, 
is deprived of its fixed air, and becomes cauft'ic. To 
this caufticity its folvent power is owing ; and there- 
fore the flint may be precipitated from the alkali, not 
only by acids, but by any fubftanee capable of furnifll- 
:ng fixed air ; fueh as magnefia alba or volatile alkali. 
1 he precipitate in both cafes proves the fiwne ; but the 
nature of it hath not hitherto been determined. Some 
have eonjeaured that the vitriolic acid exiiled in the 
flint; in which cafe, the alkali made ufe of in this 
procefs ought to be partly converted into vitriolated 

io?o tartar. 
Solubility above procefs is delivered' on the authority of 
of thisearth former chemills ; but Mr Bergman, who has publiflied 

tTtrl on this ^jea, ^erts that it cannot be 
man. dilfolved except by the fluor acid. The vitriolic, ni- 

trous, or marine acids, have no eflea upon it, even, 
when newly precipitated from the liquor of flints 
walhed and Hill wet, and though a thoufand parts of 

t0 acid be added to one of the earth, and boiled upon it for 
Reafonof an hou^: but when three parts of alkaline fait are 
the miftake me-ted in a crucible with one of quartz, the fait dif- 
of former folves at the fame time about feven hundredth parts of 
cnemn'ls. its-pwn weight of the clay which compofes the crucible; 

and the folubility of this has given occafion to the mif- 
take above mentioned. If the fufion he performed in 
an iron veifcl, no foluble part will be obtained, except- 
ing the very fmall portion of clay which the quartz 
contains; and when this is once exhaufted by an acid, 
no more can be procured, by any number of fufions 
with alkali. 

Cryftals of . The fluor acid, he obferves, is never ’ obtained en- 
flint artifi- tirely free from filiceous earth, and confequently its 
«iiabv^Trm'I>ower a8

1 
a nienftruum muft be weakened in propor- 

*lrJJzn. ti0n
r f the fiuantky ;t contains. In order to obferve its iolvent power, however, our author, in the 

* 1 dCUCC* 
in eflential properties.. “ Pcffibly (fays he) the length Tranfmu, 
of a century may be neceffary for them to acquire, by ta!10n .°f 
exficcation, a lufficient degree of hardnefs. The InE^nh0 

bottom itfelf, as far as the liquor had reached, w’as folubJe^u 
found covered with a very thin filiceous pellicle, which 
was fcarcely vifible, but feparated on breaking the 
bottle. It w^as extremely pellucid, flexible, and (how- 
ed prifmatic colours. Thefe phenomena /how, that w^the 
much filiceous matter is diflfolved and fufpended” (in fluor acid 
the fluor acid). “Whether any of the quartz wasvvh'n°t 
taken up in this experiment is uncertain ; but it ap- 
pears probable that little or none was diflblved ; fince, aire6lllr* 
by the help of heat during the diilillation, the acid 
bad previoufly taken up fo much filiceous.earth, that 
upon flow evaporation it was unable to retain it. 
Hence appears- the origin of the cryftals and the pel- 
licle ; and hence appears the caufe which impedes the 
a&ion of fluor acid upon flint ; namely, that the acid 
obtained in the ordinary way is already faturated with 
it. 

The volatile alkali precipitates filiceous earth moft Silicecnfs 
completely from fluor acid : and thus we find, that one eartb nioft; 
part of it is contained in 600 of the acid, diluted to comi'leteiy 
fuch a degree, that its fpccific gravity is only ..064. 
This piecipitate has all the properties of pure flint; alkali. ^ 
but that precipitated either by vegetable or mineral *°7S 
fixed alkali does not afford a pure filiceous earth, but f trii>le fal£' 
a peculiar kind of triple fait, formed of the earth hy 

a^d’ and flxe(i aIkali» which dilfolves, though Son widi* with difficulty, in warm water, efpecially the .earth fixed alkalis 
procured by vegetable alkali, but is eafily decompofed 
by lime-water, and lets fall the mineral flucr regens- 

its iolvent power, however, our author, in the year 
* 772» Put f°me quartz, very finely powdered, into a 
bottle containing £ of a kanne of fluor acid. The 
bottle was then /lightly corked, and fet by in the cor- 
ner of a room. Two years afterwards it was exa- 
mined ; and on pouring out the liquor there were found 
concreted at the bottom of the veffel, beiides innume- 
rable fmall prifmatic fpieuke,. 1.3 cryftals of the iize of 
mnall peas, hut moftly of an irregular form. Some of 
thefe refembled cubes, whofe angles were all truncated, 
inch as are often found in the cavities of flints Thefe 
were perfed filiceous cryftals, and very hard, but not 
comparable with quartz, though they agreed with it 

Fixed alkaline falts attach this earth by boiling, but s:ik°™ 
not unleis.it be reduced to very fine powder, and new-earth dif- 
ly precipitated from the liquor. Oil of tartar per de-lolved bJr 

liqtuum takes up about one-fixth of Its weight, Ld the ElTf 
hquor becomes gelatinous on cooling, though at firftalLli f 

diluted with 16 times its weight of water. This fo- 
lution is efteded only by the cauftic part; for when 
ally faturated with fixed air, it cannot enter into any 

union with it. Volatile alkali, even though cauftic, 
has no e/Fed. 

The attradion betwixt filiceous earth and fixed al-t-t 1077 

kali is much more remarkable in the dry way; for madfab V 
thus it melts with one half its weight of alkali into an^tradion 
ficiid, firm, and-tranfparent glafs, the aerial acid andfor in the 

water going off in. a violent effervefcence. In pro-dlT Way* 
portion as the alkali is increafed, the glafs becomes 
more foft and lax, until at laft it diffolves totaUy in 
water, as has been already mentioned. The filiceous rs vSvlre 
matter thus precpitated is of a very rare and fpo.rgy ^fpLS, 

,X Ulc’ an^ muck /welled by water, that its bulkwheI1 /,r^‘ when wet is at leaft twelve times greater than when ciintate<i- 
dry ; nor does it contrad more though fuffered to re- 
main a long time in the water. Hence it is eafy to 
reduce the hquor of flints, to a jelly, by diluting it 
with four or right times it weight of water, and ad- 
ding a lufficient quantity of precipitate; but if an over- 
proportion of "?ter be ufed, for inftance, 24 times 
the weight, the liquor will then remain limpid, though wi10*9 

attah ThT^ rd T l !tCT f°r the ZtllT 1 1 i* , rfak,n of thls Mr Bergman fuppofes todmes be , that the filiceous particles are removed to fuch aPreciP>'ta- 
dntance from one another, that they cannot overcome 

the out heut. 
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paffage downwards through the fluid ; but if the li- 
quor be boiled, which at once diminifh.es its quantity 
and tenacity, the flliceous matter is initantly fepara- 
ted. 

Liquor of flints is alfo decompofed by too great a 
quantity of water ; for by this the efficacy of the men- 

b'^too great ftrulim is weakened, and it is alfq partly faturated by 
a ■quantity the aerial acid contained in the water. A precipitate 
of water, alf0 falls when the fluor acid is made ufe of; the rea- 
andbyfluor £on Gf which is the fame as the precipitation by other 

acids : in this cafe, however, the alkali makes part of 
the precipitate, as has been already obferved ; and there- 
fore the matter which falls is fuflble before the blow- 
pipe, and foluble in a fufficient quantity of water. 

§ 3. Of Phosphoric Earths. 
10? r 

Bofignian 
done. 

These are fo called from their property of fhining 
in the dark. The moll celebrated and anciently known 
of this kind is that called the Bolognian Jlone, from 
Bologna, a city in Italy,;near which it is found. The 
difcovery, according to Lemery, was accidentally made 
by a fhoe-maker called Vincen-zo Cafciarolo, who ufed 
to make chemical experiments. This man, having 
been induced to think, from the great weight and luftre 
ofthefe Hones, that they contained filver, gathered 
fome, and calcined them ; when carrying them into a 
dark place, probably by accident, he obferved them 
fhining like hot coals. 

Mr Margraaff defcribes the Bolognian ftone to b>e 
an heavy, foft, friable, and cryftallized fubftance, in- 
capable of effervefcence with acids before calcination 
in contad with burning fuel. Thefe properties feem 
to indicate this ftone to be of a felenitic or gypfeous 

J0*t nature. 
How ren- When tbefe Hones are to be rendered phofphoric, 
«tered lu- fuch of them ought to be chofen as are the cleaned, 
mmous. kefl. cryftallized, moil friable and heavy ; which ex- 

foliate when broken, and which contain no heteroge- 
neous parts. They are to be made red hot in a ci u- 
cible; and reduced to a very fine powder in a glafs- 
mortar, or upon a porphyry. Being thus reduced to 
powder, they are to be formed into a pafte with mu- 
cilage of gum tragacanth, and divided into thin cakes. 
Thefe are to be dried with a heat, which at laft is to 
be made pretty coniiderable. An ordinary reverbe- 
rating furnace is to be filled to three quarters_ of its 
height with charcoal, and the fire is to be kindxed. 
Upon this charcoal the flat furfaces of the cakes are 
to reft, and more charcoal to be placed above them, 
fo as to fill the furnace. The furnace is then to be 
covered with its dome, the tube of which is to remain 
open ; all the coal is to be confumed, and the furnace 
is to be left to cool; the cakes are then to be cleamed 
from the allies by blowing with bellows upon them. 
When they have been expofed during fome minutes 
to light, and afterwards carried to a dark place,, they 
will feem to fhine like hot coals; particularly if the 
■perTon obferving them has been fome time in the darn., 
or have fhut his eyes, that the pupils may be fufficient- 
ly expanded. After this calcination through the coals, 
if the Hones be expofed to a ftronger calcination, du- 
ring a full half hour, under a muffle, their phofphoric 
quality will be rendered ftronger. 

S T R Y. 52.3 
From attending to the qualities of this ftone, and Phofphor c 

the requifites for making this phofphorus, we are na ^arths 

turally led to think, that the Bolognian phofphorus is „ 
no other than a compofition of fulphur and quicklime. Analyfis of 
The ftone itfelf, in its natural ftate, evidently contains the phof» 
vitriolic acid, from ics not eftervefeing with acids ofphorus. 
any kind. This acid cannot be expelled from earthy 
fubftances by almoft any degree of fire, unlefs inflam- 
mable matter is admitted to it. In this cafe, part of 
the acid becomes fulphureous, and flies off; while part 
is converted into fulphur, and combines with the earth. 
In the above mentioned procefs, the inflammable mat- 
ter is furniftied by the coals in contaft with which the 
cakes are calcined, and by the mucihge of gum tra- 
gacanth with which the cakes are made up. A true 
fulphur muft therefore be formed by the union of this 
inflammable matter with the vitriolic acid contained 
in the ttone ; and part of this fulphur muft remain 
united to the earth left in a calcareous ftate, by 
the diffipation, or converfion into fulphur, of its 
acid. 1084 

In the year 1730, a memoir was publifhed by Mr All calcartf 
du Fay; wherein he afferts, that all calcareous ftones, 
whether they contain vitriolic acid or not, are capa accol(i;ng * 
ble of becoming luminous by calcination; with this to Mr da 
difference only, that the pure calcareous ftones require Fay. 
a ftronger, or more frequently repeated, calcination to 
convert them into phofphorus ; whereas thofe which 
contain an acid, as felenites, gypfum, fpars, £sV. be- 
come phofphoric by a {lighter calcination. On the 
contrary, Mr Margraaff afferts, that no other ftones 
can be rendered phofphotic but thofe which are fatu- 
rated with an acid ; that purely calcareous ftones, fuch 
as marble, chalk, limeflone, ftaladlites, &c. cannot be 
rendered luminous, till faturated with an acid previ- 
oufly to their calcination. 

We have already taken notice, that the compounds 
formed by uniting calcareous earths with the nitrous 
and marine acids become a kind of phofphori; the 
former of which emits light in the dark, after ha- 
ving been expofed to the fun through the day; and ,085 
the latter becomes luminous by being {truck. Signior Signior . 
Beccaria found, that this phofphoric quality was ea-^^1’8 

pable of being given to almoft all fubftances in na- °0J^
rv * 

ture, metals perhaps excepted. He found that it 
was widely diffufed among animals, and that even his 
owfi hand and arm poffeffed it in a very confiderable 1086 
degree. In the year 1775, a treadle on this kind 
phofphori was publifhed by B. Wilfon, F. R. S. and 
member of the Royal Academy at Uplal. In this trea- 
tife he ffiows, that oyfter-fhells, by calcination, ac- 
quire the phofphoric quality in a very great degree, 
either when combined with the nitrous acid or wuth- 
out it. 

The firft experiment made by our author was the 
pouring fome aquafortis, previoufly impregnated with 
copper, on a quantity of calcined oyfter-fhells, fo as 
to form them into a kind of pafte ; he put this pafte 
into a crucible, which was kept in a pretty hot fire for 
about 40 minutes. Having taken out the mats, and 
waited till it was cool, he prefented it to the external 
light. On bringing it back fuddenly into the dark, he 
was fuiprifed with the appearance of a variety of co- 
lours like thofe of the rainbow, but much more vivid. 
In canfequence of this appearance of the prifmatic 

2 U 2 colour*. 
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colours, he repeated the experiment in various ways, 
combining the calcined oyfter-fhells with different me- 
tals and metallic folutions, with the different acids, al- 
kaline and neutral falls, as well as with fulphur, char- 
coal, and other inflammable fubllances ; and by all of 
thefe he produced phcfphori, which emitted varioully 
coloured light. 

What is more remarkable, he found that oyfler- 
fhells ppffeffcd the phofphoric quality in a furpriiing de- 
gree ; and for this purpofe nothing more was requilite 
than putting them into a good fea-coal fire, and keep- 
ing them there for fome time. On fcaling off the in- 
ternal yellowifh furface of each fhell, they become ex- 
cellent phofphori, and exhibit the moft vivid and beau- 
tiful colours. As we know that neither the vitriolic 
nor any other acid is contained in oyller-fhells, we can- 
not as yet fay any thing fatisfaftory concerning the na- 
ture of this phofphorus. 

$ 4- Of the Vegetable Earth. 

Dr Lewis’s I his is produced from vegetables by burning, and, 
©piuion. when perfectly pure, by lixiviating the afhes with wa- 

ter, to exrracff the fait; and then repeatedly calcining 
them, to burn out all the inflammable matter; and is 
perhaps the fame from whatever fubftance it is ob- 
tained : in this ftate, according to Dr Lewis, it is of 
the fame nature with magnefia. In the ftate, how- 
ever, in which this earth is procurable by limply burn- 
ing the plant, and lixiviating the afhes, it is eonfide- 

T089 rab|y different, according to the different plants from 
Mr Gme- which it is obtained. The afhes of mugwort, fmall 
lin’s expe- centaury, chervil, and dill, are of a brownifh grey ; 
runents. goat’s beard and lungwort afford white afhes ; thofe of 

fanicle are whitifh; thofe of Roman wormwood of a 
greenifh grey; thofe of rue, agrimony, faxifrage, 
brown ; thofe of tanfey, of a dufky green ; thofe of 
dodder, of a fine green ; eyebright, fouthern-wood, 
common wormwood, and fcabious, afford them grey ; 
fcurvy-grafs, of a whitifh grey ; hyffop, yarrow, and 
fawbane, of a dufky grey ; melilot, and oak-leaves, 
as alio plantain, colts-foot, pine-tops, and fumitory, 
of a dufky brown ; penny-royal, of a pale brown, 
with fome fpots of white; elder-flowers, fage, and 
mother of thyme, afford yellow afhes ; thofe of ftraw- 
berry-leaves are of a pale brimftone colour; thofe of 
cat-mint, of a dufky red; of prunella, brick-coloured; 
of honey-fucke, blue ; of fern, blackifh ; and thofe of 
St John’s-wort, feverfew, origanum, and pimpernel, 
all of a deep black. The only ufe to which this 
kind of earth has yet been put, is that of glafs-makinf>- 
and manure. 

Sect. III.' Of'Metallic Subjlances. 

§ !• Gold. 

This metal is reckoned of all others the moft 
perfedft and indeftruftible. When in its greateft puri- 
ty, it has very little elafticity, is not fonorous, its co- 
lour is yellow, it is exceedingly foft and flexible, and 
is more duftile than any other metal whatever. (See 
Gold Leaf, and Wire-Drawing.) Of all bodies it 
is the moft ponderous, except platina ; its gravity be- 
ing to that of water, according to Dr Lewis, as 19,280, 
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or 19,290, to one. For its fufion it requires a lowde Gold, 
gree of white heat, fomewhat greater than that in ~ v——J 
which filver melts. Whilft fluid, it appears of a bluifh 
green colour; when cold, its furface looks fmooth, 
bright, and confiderably concave : it fecms to expand 
more in the aft of fufion, and to fhrink more in its re- 
turn to folidity, than any of the other metals ; whence 
the greater concavity of its futface. Before fufion it 
expands the leaft of all metals, except iron. By hid- 
den cooling it becomes, as well as other metals, brittle; 
which effeft has been erroneoufly attributed to the con- 
taft of fuel during fufion. 1090 

Gold amalgamates very readily with mercury, and^lj1^.^3"' 
mingles in fufion with all the metals. It is remark- aii the me- 
at ly diipoled to unite with iron ; of which it diffolves tals. 
many times its own weight, in a heat not much greater 
than that in which gold it felt melts ; the mixture is of 
a filver colour, very brittle and hard. All the metals, 
except copper, debate the colour of gold ; and, if their 
quantity is nearly equal to that of the gold, almoft en- 
tirely conceal it. 

The malleability of gold is impaired by all the me- SaM^/lofe 
tals, but lefs by copper and filver than any others, its mallea- 
Tin has had a remarkably bad charafter in this re-hility re- 
fpeft ; and it has been a received opinion among me- 
tallurgifts, that the fmalleft quantity of this metal en-WltltU1* 
tirely deftroys the duftility <<f gold ; and Dr Lewis 
tells us, that M the moft minute portion of tin or lead, 
and even the vapours which rife from them in the fire, 
though not fufficient to add to the gold any weight 
fenfible on the tendereft balance, make it fo brittle, 
that it flies to pieces under the hammer.” On fo re- 
fpeftable an authority, this continued to be believed chorne’s 
as an undoubted faft, until, in the year 1784, a pa-exPeri* 
per appeared in the Philofophical Tranfaftions by Mrment;Mn 

Alchorne of the mint ; in which it was clearly difpro-°^0 11 ’ 
ved by the following experiments : 

I. Sixty Troy grains of pure tin were put into 12 
ounces of pure gold in fufion ; after which the mix- 
ture was caft into a mould of fand, producing a flat 
bar an inch wide, and an eighth of an inch thick. 
T he bar appeared found and good, fuffered flatting 
under the hammer, drawing feveral times between a 
pair of fteel-rollers, and cutting into circular pieces of 
near an inch diameter, which bore ftamping in the 
money-prefs by the ufual ftroke, without fliowing the 
leaft brittlenefs, or rather with much the fame dufti- 
lity as pure gold. 

2- With 90 grains of tin the bar was fcarce diftin- 
guifhable from the former. 

3. With 120 grains it was rather paler and harder 
and on drawing between the rollers the edges were a 
little difpofed to crack. 

4..With 140 grains, the palenefs, hardnefs, and dif- 
pofition to crack, were evidently increafed ; neverthe- 
lefs it bore every other operation, even ftamping under 
the prels, without any apparent injury. 

5- With an ounce of tin the bar was lead-coloured 
and brittle, fplitting into feveral pieces on the firft 
palling between the rollers. 

6. A fmall crucible filled with llandard gold Lr q, ]a°^ot 
was placed in a. larger one, having in it an ounce ofrerKiered 
melted tin. I he whole was covered with a large cru-brittle by 
able inverted, in order to direft the fumes of the tin the fume3 

downward upon the gold. The metals were kept in0i 

lufion 
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Gold, fufion for half an hour, during which time a full quar- 

ter of the tin was calcined; yet the gold remained al- 
together unchanged. 

7. The mixture of gold and tin produced in exp. r. 
was melted a fecond time in a ftronger fire than at firft, 
and kept in fuficn for half an hour ; during which 
time fix grains of weight were loft, but the gold re- 
mained equally perfedt as before. 

8. and 9. The mixtures of exp. 2. and 4. viz. 90 
and 140 grains to 12 ounces of gold, were re-melted 
feparately, and an ounce of copper added to each. 
On being caft as ufual, they bore all the operations of 
manufa&uring as before, though fenfibly harder. The 
laft cracked at the edges as it had done without the 
copper, but bore cutting rather better than in its for- 
mer ftate. 

10. and II. A quarter of an ounce of the laft mix- 
ture, being tin 140 grains, and copper ah ounce, and 
gold 1 z ounces, with as much of the bar from expe- 
riment 3. confiding of 140 grains of tin to 12 ounces 
of gold, were each melted by a jeweller in a common 
fea-coal fire, into fmall buttons, without any lofs of 
weight. Thefe buttons were afterwards forged into 
fmall bars, nealing them often with the flame of a 
lamp, and afterwards drawn each about twenty times 
through the apertures of a fteel plate, into fine wire, 
with as much cafe as coarfe gold commonly paffejS the 
like operation. 

12. Sixty grains of tin were added to 12 ounces of 
ftandard gold 44 fine ; and the compound pafled every 
one of the operations already deferibed, without fhow- 
ing the leaft alteration from the tin'. 

Several other trials were made with different mix- 
tures of Copper, tin, and fdver, with gold, even as 
low as two ounces and a half of copper, with half an 
ounce of tin, to twelve ounces of gold; all of which 
bore hammering and flatting by rollers to the thinnefs 
of ftiff paper, and afterwards working into watch- 

Malleabili- cafes, cane-heads, &c. with great eafe. They grew 
typf gold more hard and harfh indeed in proportion to the quan- 

tity of alloy ; but not one of them had the appear- 
ance of what workmen call brittle gold. Mr Alchorne 
therefore is of opinion, that when brittlenefs has been 
occafioned by the addition of tin to gold, the former 
has been adulterated with arfenic ; as he has found, 
that by adding 12 grains of regulus of arfenic to as 
many ounces of fine gold, the compound has been ren- 
dered altogether unmalleable. 

When gold is (truck during a certain time by a 
hammer, or when violently compreffed, as by the wire- 
drawers, it becomes more hard, elaftic, and lefs duc- 
tile ; fo that it is apt to be cracked and torn. Its duc- 
tility is, however, reftored by the fame means ufed 
with other metals, namely, heating it red hot, and let- 
ting it cool (lowly. This is called annealing'vnztelz \ 
and gold feems to be more affedted by this operation 

Surpriiing than any other metal. The tenacity of the parts of 
tenacity oif gold is alfo very furprifing ; for a wire of -A an 

ns parts. incb in diameter will fupport a weight of 500 pounds. 
Gold is unalterable by air or water. It never con- 

trafts ruft like other metals. The adtion of the fier- 
ceft furnace-fires occafions no alteration in it. Kunc- 
kel kept gold in a glafs-houfe furnace for a month, 
and Boyle kept fome expofed to a great heat for a 
ft ill longer time, without the lofs of a (ingle grain. 
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It is faid, however, to be difiipable in the focus of a 
large burning mirror. 

Mr Boyle relates a very curious and extraordinary , 
experiment, which he thought was fufficient to prove f^peri- * 
the total deftrudtibility of gold. About an eighth part ments for 
of a grain of powder, communicated by a ftranger, the deftruc- 
was prejedted upon two drachms of fine gold in fu- ^h'hty °f 
fion, and the matter kept melted for a quarter of’ 
an hour. ‘During the fufion, it looked like ordi- 
nary gold ; except only once, that his afliftant ob- 
ferved it to look exadfly of the colour of opal. When 
cold, it was of a dirty colour, and, as it were, over- 
caft with a thin coat, almoft like half-vitrified litharge : 
the bottom of the crucible was overlaid with a vitri- 
fied fubftance, partly yellow, and partly reddifh brown ; 
with a few fmail globules, more like impure filver than 
gold. The metal was brittle, internally like brafs or 
bell-metal; on the touchftone more like fiiver than 
gold : its fpecific gravity was to that of water only 
as 154- to 1. There was no abfolute lofs of weight. 
By eupellation, 60 grains of this mafs yielded 53 grains 
of pure gold, with feven grains of a ponderous, fixed, 
dark-coloured fubftance. 1099 

We have already mentioned, that in certain cir- Solution in 
cumtlances gold is foluble in the nitrous and marine a<lua reSia* 
acids feparately. It is, however, always foluble by 
the two united, but diffolves (lowly even then. The 
moft commodious method of obtaining this folution 
is, by putting the gold, either in leaves, or granulated, 
or cut into imall thin pieces, into a proper quantity 
of aquafortis ; then adding, by degrees, fome powder- 
ed fal ammoniac, till the whole of the gold is diffol- 
ved. By this means a much fmaller quantity of the 
menftruum proves fufficient, than if the fal ammoniac 
was previoufly diffolved in the aquafortis 4 the conflidt, 
which each addition of the fait raifes with the acid, 
greatly promoting the diffolution. Aquafortis of mo- 
derate ftrength will, in this way, take up about one- 
third of its weight of gold ; whereas an aqua regis, 
ready prepared from the fame aquafortis, will not take 
up abovt one-fifth its weight. Common fait anfwers 
better for the preparation of the aqua regis than fal 
ammoniac. II00 

This folution, like all other metallic ones, is corro- Properties 
five. It gives a violet colour to the fingers, or to any °f tbefolu- 
animal matters. If the folution is evaporated andtlon* 
cooled, yellow tranfparent cryftals will be formed: 
but, if the evaporation is carried too far, the acids 
with which the gold is combined may be driven from 
it by heat alone ; and the gold will be left in the 
ftate of a yellow powder, called calx of gold. Il01 

Gold may be precipitated from its folution by thofe Goi(j prei 
fubftances which commonly precipitate metals, fucheipitated 
as alkaline falts and calcareous earths. It may alfo from it. 
be precipitated in a fine purple powder, by tin or its 
folution. 

When fixed alkalies are made ufe of, the precipi- 
tate weighs about one-fourth more than the gold'em- 
ployed. With volatile alkalies alfo, if they are added 
in no greater proportion than is fufficient to faturate 
the acid, the quantity of precipitate proves nearly the 
fame : but if volatile fpirit is added in an over-pro- 
portion, it rediffolves part of the gold which it had 
before precipitated, and the liquor becomes again cen- 
fiderably yellow. The whole of the precipitate, how- 

everf 
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ever, could not be redlllolved, either by the mild or 
cauttic alkali 5 nor did either of thefe fpirits fenfibly 
difiblve or extradt any tinge ftom precipitates of gold 
which had been thoroughly edulcorated with boiling 
water. 

AH the metallic bodies which difTolve in aqua regia, 
precipitate gold from it. Mercury and copper throw 
down the gold in its bright metalline form ; the 
others, in that of a calx or powder, which has no me- 
tallic afpedf. Vitriol of iron, though it precipitates 
gold, yet has no effe'Ct upon any other metal ; hence 
it affords an eafy method of feparating gold from all 
other metals. The precipitation with tin fncceeds 
certainly only when the metal in fubflance is ufed, 
and the folution of gold largely diluted with water. 
It is obfervable, that though the gold is precipitated 
from the diluted folution by tin, yet, if the whole is 
fuffered to hand till the water has in a great meafure 
exhaled, the gold is taken up afrefh, and only a white 
calx of tin remains. 

■Gold precipitated from its folution in aqua regia 
explodes by heat with much greater violence than any 
other fubftance in nature. This property was known 
in the 15th century ; but whether the ancient alche- 
mifls knew any thing of it or not, is a matter of un- 
certainty. Bafil Valentine firft gave any diftinft ac- 
count of it. diretts the gold to be dilTolved in 
aqua regia made with fal ammoniac, and then preci- 
pitated by vegetable fixed alkali, to be twelve times 
wafhed with water, and laflly dried in the open air, 
where the fun’s rays cannot reach it. He forbids it 
to be dried over a fire, as it explodes with a gentle 
heat, and flies off with inconceivable violence. 

Succeeding chemifls have performed this operation 
with feme little differences ; but the neceffity of em- 
ploying volatile alkali was but little regarded till the 
beginning of the prefent century. 

The calx of gold is always fomewhat increafed in 
weight by being converted into autum fulminans ; but 
authors are not agreed about the quantity of augmen- 
tation. Becher makes it heavier by one-flfth part ; 
Lemery by one fourth ; and Juncker by one-fourth. 
All agree, however, that it explodes with a violence 
almott inconceivable. Crollius relates, that 20 grains 
of this powder explodes with more force than half a 
pound of gunpowder, and exerts its force downwards, 
though M. Teykmeyer frequently fhowed in his lec- 
tures that) it would throw a florin upwards above fix 
ells. A great number of experiments were made be- 
fore the Royal Society at London, in order to deter- 
mine the comparative forces of thefe two powders. 
Equal parts of gunpowder and aurum fulminans were 
induced in iron globes placed among burning coals ; 
thofe which contained the former buril with great vio- 
lence, but the globes containing the aurum fulminans 
remained perfectly filent. But though no explofion 
takes place in clofe veffels, the utmolt caution is ne- 
ceffary in managing this fubftance in the open air, e- 
fpecially when it is fubje&ed to friaion, or to a flight 
degree of heat; foi fuch is the nature of the calx we 
fpealc of, that it is not neceflary, m order to caufe it 
explode, to touch it with an ignited fubftance, or to 
make it led-hot. TL he heat reqmfite for this purpofe 
is, according to Hr Lewis, intermediate between that 
of boiling water and the heat which makes metals of 
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an obfeure red. Witli fridftion, however, it feems ftill Gold, 
more dangerous ; for in this cafe it explodes with what L—v——' 
we fhould think fcarce fufficient to communicate any 1111 

degree of heat whatever. Orfchal relates, that this 
powder ground in a jafper mortar, exploded with fuch fYidtion. ^ 
violence as to burft the veffel in a thoufand pieces ; 1112 
Hr Lewis gives an inftance of a iimilar kind in England ; fnftances of 
and Hr Birch tells us of doors and windows torn t° 
pieces by the violence of this expletive matter. Mr 
Macquer relates the following accident to which he 
was witnefs. “ A young man, who worked in a la- 
boratory, had put a drachm of fulminating gold into 
a bottle, and had negledted to wipe the inner furface 
of the neck of the bottle, to which fome of the pow- 
der adhered. When he endeavoured to clufe the bot- 
tle, by turning round the glafs Hopper, the friftion 
occafioned an explofion of part of the powder. By 
this the young man was. thrown fome fteps backward, 
his lace and hands wounded by the fragments of the 
bottle, and his eyes put out ; yet, notwithftanding 
this violent explolion, the whole drachm of fulmina- 
ting gold certainly did not take fire, as much of it 
was afterwards found fcattered about the labora- 
tory.” 

It has already been mentioned, that fome imagine the For cell the 
force of this explofion to be dire&ed downwards ; but explofion b 
Hr I ^ewis is of opinion that it is equally diredled every not dhe<3> 
vvay. Certain it is, that the quantity of from 10 to ent,*re!J 
12 grains of aurum fulminans, exploded on a metalline d0WmV‘ii"dS‘ 
plate, lacerates it ; a fmaller quantity forms a cavity, 
and a ftill fmaller only fcratches the furface; effects 
which are never produced by gunpowder in ever fo 
laige a quantity. A weight laid upon the powder is 
thrown upwards in the moment of explofion. If it 
be of filver or copper, this weight is marked with a 
yellowifh fpot, as the fupports will alfo be, if made 
of either of thefe metals. A large grain, fays Mr 
Bergman, brought near to the fide of the flame of a 
candle, blows it out with great noife ; and a few oun- 
ces exploding together by incautious drying, has been 
known to (hatter the doors and windows of the apart- 
ment : hence it is evident, that aurum fulminans ex- 
erts its force in all dire&ions; yet it cannot be de- 
nied, that it ilnkes bodies with which it is in contadl 
more violently than thole which are at a fmall dif- 
tance, though in its vicinity : thus, if a fmall portion 
cf it explodes in a paper box, it lacerates only the bot- 
tom, uulefs the top be preffed down clofe ; in which 
cafe it perforates both the top and bottom. When 
carefully and gradually exploded in a glafs phial or a 
paper box, it leaves a purple loot, in which are found 
many particles of fliining gold; and if the quantity 
exploded be large, feveral grains remain totally un- 
changed, as it is only the lovvermoft ftratum that is 
inflamed. 

Aurum fulminans, when moift, does not explode at Explofion 
ah ; but as it dries, the grains go off in fucceflion like °f moifl: au- 
the decrepitation of common fait.—In glafs veffelsrum fulniH 
doled, or with their mouths immerfed in water, itnan8* 
explodes, but with a very weak report. An elaftic 
vapour, in the quantity of feven inches, from half a 
drachm 01 the pow der, broke forth in the moment of 
explofion, which, by our author’s account, feems to 

phlogifticated air. In metallic veffels fufficiently 
ftrong, the gold is lilently reduced when they are per- 
3 feCtiy 
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. G“1J- , fe<% fo«nd; but if they have any very fmall chinks in 
them, the vapour makes its way through them with 

ITIJ a hilling noife. 
Caufe of The caufe of this extraordinary explofive force of 
this expio- gold has been attributed chiefly to a faline principle, 

bmedm'a fv ^ combination of nitrous acid with volatile ah 
faline prin. baIl.; and thls 0Pimon has been fupported by an ah 
ciple. iertion, that the fulminating property is ddlroyed by 

treating the calx with vitriolic acid or with fixed ah 
kah ; the former expelling the nitrous acid, and the 
latter difengaging the volatile alkali.-^-Mr Bergman 

JH—allows, that fixed alkali deftroys the fulminating0pro- 
neous by Pei ^7 ’ but a®rms, that it a£ts only by feparating the 

particles when the two are triturated together ; and 
this might be done by many other fubftanees as well 
as. fixed alkali: but when the alkali, inftead of being 
triturated in the dry xvay with the calx, was boiled in 
water along with it, the explofxon not only took 
place, but was much more violent than ufuah It 
mull be obferved, however, that heat alone deftrays 
the fulminating property of this ealx ; and therefore, 
if the alkaline folution be made too flrong, the addi- 
tional heat which it then becomes capable of fuftain- 
ing, is fufficient to deprive the calx of its fulminating 
property. .The cafe is the fame with the vitriolic 
acid; for this has no effeft upon the calx, either by 
digeftion in its concentrated Hate, or by boiling in its 
diluted Hate. If it be boiled in its concentrated Hate 
indeed with the fulminating calx, the heat conceived 
by the acid is fufficient to deftroy the fulminating 
property of the former; and in like manner, unlefs 
the calx be in fome meafure deftroyed, or reduced to 
its metallic Hate, it can never be deprived of its ful- 
minating property. 

Aurum fu!- It was further proved, that the fulminating proper- 
nunanscan ty did not depend on the prefence either of nitrous or 

without matbie acids, for it can be made without them. A 
nitrous or ca*.x not fulminating, diffolved in vitriolic 
marine acid, and precipitated by cauilic volatile alkali, had 

acquired this property. A folution of the fame calx 
in nitrous acid, let fall a precipitate by the addition 
of pure water ; and this precipitate edulcorated, and 
digefted with volatile alkali, fulminated as if it had 
been originally precipitated with that alkali.'’ The ex- 
periment was repeated on other non-fulminating pre- 
cipitates with the fame fuceefs. Left any fufpicion, 
however, fhould remain, that a fmall quantity of aqua- 
regia might ftill be left, which, by combining with 
the volatile alkali, would make a proportionable quan- 
tity of nitrum flammans, the precipitate v/as digefted 
24 hours in vitriolic acid, then wafhed in pure water, 
andimmerfed in aqueous and fpirituous folutions of al- 
kali, both mild and cauftic; but the event was the 
fame. Laftly, an inert calx of gold may always he 
made to fulminate by digefting it with volatile alka- 
li ; nor can this property be communicated to it by 
any means without the ufe of this alkali. 

It has been fuppofed by fome very eminent ehemifts, 
among whom we may number Dr Black, that fixed 

18 the caufe of the fulmination of gold: but it is l011' evident that this cannot be the cafe; becaufe, r. Gold 
fulminates as well when precipitated by the cauftic 
volatile alkali, as by that which contains fixed air. 
2. This metal does not combine, during precipitation, 
with fixed air. 3. Gold, when precipitated by mild 
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fixed alkali, does not fulminate, unlefs the menftruum 
contain volatile alkali. 

The. fulminating calx of gold may be prepared ei- 
ther. with a compound aqua-regia of pure nitrous and 
marine acids ; of pure nitrous acid and fal ammoniac : Trf„ 
orof a compound of alum, nitre, and fea-falt. When MenilL 
this kind of liquor is made ufe of, the acid of theum fine 
alum expels the other two, and thus forms 
regia. i his was formerly called menjiruum fineJirepi. 
tu. By whatever method the gold is diffolved, it al- 
ways affords a yellow calx with alkalies, but the vo- 
latile alkali moil readily throws down the metal. De- 
phlogifticated fpirft.of fait very readily diffolves gold, 
and produces a fulminating precipitate, as-well as aqua- 
regia. i 

We fii all conclude this account of aurum fulminans Mr Berg* 
witn an abilracft of Mr Bergman’s theory of the ex- man’s the- 
plofion.—IIe obferves, that volatile alkali contains ory,of 

phlogifton; an undoubted proof of which is given by^lolLi?* 
Dr Pmftley, by converting alkaline into phlogifti- * 
cated air. This phlogifton, fays he, may be fepara- 
ted by means of a fuperior attranftion ; fo that the vo- 
latile alkali is decompofed, and the refiduum diffipa- 
teu in form, of an elaftic fluid, altogether fimilar to 
that which is extricated during the fulmination : the 
fource then from whence the elaftic fluid is derived 
m.uft be obvious ; and it only remains to examine the 
medium by which the volatile alkali is dephlogiftica- 

t tho.e metals which are csXitd peifeSy fo great 
is the firmnefs of texture, and fo clofe the connec- 
tion of the earthy principle with the phlogifton, that 
by.means of fire alone thefe principles cannot be dif- 
united but when diffolved by acid menftrua, they 
muff neceffanly lofe a portion of their phlogifton; and 
therefore,, when afterwards precipitated by alkalies 
which cannot fupply the lofs, they fall down in a cal- 
cined ftate, though they attract phlogifton fo ftrong- 
ly, that they can be reduced to a metallic ftate, 
merely by an intenle heat penetrating the veffels. It 
may therefore be laid down as a fundamental pofition, 
that gold is calcined by folution. 

“ Let us now confider the confequenee of expo-Volatile al- 
fing the powder confiiling of calx of gold and volatile kali the 
alkali intimately united, to an heat gradually increa- caufe of *e 

fed. The calx which is united with the volatile al- exPlofion* 
kali, by the affiftance of a gentle heat, feizes its phlo- 
gifton ; and when this is taken a’*ray, the refiduum. 
of the fait is inftantaneoufly expanded into the form 
of an elaftic fluid, which is performed with fo much 
violence, that the air muft yield a very acute found.” 

Our author proceeds to explain this- phenomenon Voktile a?- 
upon the principles affumed by him and’Mr Scheele, kali exhibits 
of heat being a compofition of light, and the phlo-afla(hwhen 
gifton or principle of inflammability; but as this hy-throwninto 

pothelis is by no means fatisfadory, we fliall omitcibl^''™' 
his reafoning founded upon it: That the volatile alkali, 
however, is really capable of producing a flalh is eafily 
proved, becaufe it exhibits one when thrown into a 
hot crucible. A Angle cubic inch of gun-powder ge- Great quan- 
nerates about 244 of elaftic fluid; but the fame quan-tity of en- 
tity of aurum fulminans yields at leaft four times as ftic 

much ; and hence we may eafily underftand the dif-Proc*ucet* 
ference in their explofive force. ftilnfinaas, 

“ That careful calcination fliould deftro.y the ful- 

_ ftregitu.. 
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minating property, is not to be wondered at, as the 
volatile alkali is the indifpenfable material caufe ; but, the 

Wh fij rht Pecu^ar alacrity which it acquires before the explofive 
calcinatum f°rce is totally extiaguiflied, depends upon the nature of 
deflroys the the materials, and of the operation. Thus the heat, 
fulminatingwhen inferior to that necelTary for fulmination, abfs 
projpeity. Up0n t}ie principles of the aurum fulminans, it 

prepares the metallic calx for a more violent attrac- 
tion for phlogiilon ; it alfo atts upon the phlogifton 
of the volatile alkali, and loofens its connexion ; which 
two eircumftances mull tend to the union producing 
the explof on. But this effedl has a maximum ; and at 
this period the flighted fridtion fupplies the defeft of 
neceffary heat, and produces the fulmination. The 
calcined gold alfo feems to colled and fix the matter 
-of heat, though ftill infufficient by means of its phlo- 
frifton, in a ceitain degree : fo that by means of ft re- 
tion, though but very flight, it becomes capable of 
exerting its force; but when the heating is often repea- 
ted without producing its effeft, the volatile alkali is 
by degrees diflipated, and at length fo much dimimih- 
ed that the calx becomes inert. 

Why Vverl “ But if auvum fulminans is capable of producing 
mt explode fuch a prodigious quantity of elallic fluid, how does 
in clofe it happen that it remains mute and inert when reduced 

in clofe vefiels ? Of this the reafon may be, that every 
elaftic fluid, in the ad of breaking forth, requires a 
fpace to expand in ; and if this be wanting, it remains 
fixed. Taking this for granted, a calx of gold can- 
not be reduced in clofe vefiels either by heat or by 
the phlogilton of volatile alkali; for in either cafe it 
mull evolve its elaftic fluid, which by fuppofition it 
cannot do. Nothing remains to folve this difficulty 
but the ignition of the furrounding metal; by means 
of which the calx, in virtue of its fuperior attradion, 
feizes the phlogifton of the metal, which that fub- 
ilance here, as well as in other inllances, is capable 
of lofing without the eruption or abforption of any 
fluid whatever.” 

^ ^ ^ Several chemifts have aflerted, that the calces of 
man’s^pi- coPPer cr Ak'er may be made to fulminate like that of 
nicn of the gold. But Mr Bergman informs us, that thefe experi- 
fulminationments never fucceeded with him ; “ fo (fays be) they 

have either been filent upon feme circumllances ne- 
ceflary in the operation, or perhaps have been deceived 
by the detonation of nitrum flammans, or fome other 
accidental occurrence. It is not fufficient for the vo- 
latile ?lk?.li to adhere to the precipitate ; for platina 
thrown down by this alkali retains a portion of it very 
obftinately, but yet does not fulminate on the ex- 
poiure to fire.—Befides the prefence of volatile alkali, 
it feems to be nccelfary that the metallic calx fhould 
he reducible by a gentle heat, in order to decompofe 
it ; but every explofion is not to be derived from the 
fame Caufes ; nay, in this refped, aurum fulminans, 
gun-powder, and pulvis fulminans, diifec very much, 
though they agree in feveral particulars.” Of late, 
however, it has been found that the calx of filver may 
he made to fulminate in a manner ftill more extraordi- 
nary than that of gold. See the next article. 

Solution of If gold is melted with an hepar fulphuris, coropofed 
gold by he-of equal parts of fulphur and fixed alkaline fait, the 
par fulphu-mctai i-eat]ily unites with it into an uniform mais, ca- 

pable of diifolution in water without any feparation of 
N° 74- 
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its parts. The folution, befides a naufeoua tafte from Gold, 
the fulphur, has a peculiar penetrating bittemefs, not“v— 
difcoverable in any other metalline folution made by 
the fame means. 

Thpugh the compofitions of fulphur and alkali feem 
to unite more intimately with gold than any other me* 
tal, their affinity with it is but flight; copper, or iron, 
added to the matter in fufion, difunite, and precipitate 
the gold. The metal thus recovered, and purified by 
the common proedfes, prove remarkably paler-colour- 
ed than at firft. In an experiment related by Dr 
Brandt, in the Swedilh Memoirs, the purified gold 
turned out nearly as pale as filver, without any diminu- 
tion of weight. 1128 

Gold has been thought to be pofleffed of many ex- Medicinal 
traordinary virtues as a medicine; which, however, 0 

are long ago determined to be only imaginary. It is03 

not indeed very eafy to prepare this metal in fuch a 
manner that it can he fafely taken into the human bo- 
dy. The folution in aqua regia is poifonous ; but if 
any effential oil is poured on this folution, the gold 
will he ieparated from the acid, and united to the ef- 
fential oil; with which, however, it contrails no lad- 
ing union, but in a few hours feprrates in bright 1x29 
yellow film to the fides of the glafs. Vitriolic ether Etherial fa 
diflblves the gold more readily and perfectly than the*,Jtl0n, 

common eflential oils; and keeps it peimanently fuf- 
pended, the acid liquor underneath appearing colour- 
lefs. The yellow ethereal folution poured oft* and 
kept for fome time in a glafs ftopt with a cork, lo that 
the fpirit may flowly exhale, yields long, tranfparent, 
prifmatic cryftals, in fhape like thofe of nitre, and yel- 
low like topaz. What the nature of thefe cryftals is, 
either as to medicinal effedls, or other purpofes, is as 
yet unknown. 

Redlified fpirit of wine mingles uniformly with the 
folution of gold made in acids : if the mixture is fuller- 
ed to Hand for fome days in a glais flightly'covered, 
the gold is by degrees revived, and arifes in bright 
pellicles to the furface. Groffer inflammable matters, 
wine, vinegar, folutions of tartar, throw down the 
gold, in its metalline form, to the bottom. Gold is 
the only metal which is thus fepatable from its fo- 
lution in acids by thefe fubftances; and hence gold 
may be purified by thefe means from all admixtures, 
and fmall proportions of it in liquors readily difeo- 
vered. _ 1130 | 

When the colour of gold is by any means rendered Colour of I 
pale, it may be recovered again by melting it with 6°^ r=lh)* 
copper, and afterwards feparating the copper ; or by 
a mixture of verdigris and fal ammoniac with vi- 
triol or nitre. The colour is alfo improved by fu- 
fion with nitre, injedting fal ammoniac upon it in the 
fufion, quenching it in urine, or boiling it in a folu- 
tion of alum. When borax is ufed as a flux, it is 
cuftomary to add a little nitre or fal ammoniac, to 
prevent its being made pale by the borax. Juncker 
reports, that by melting gold with four times its 
weight of copper, feparating the copper by aquafortis 
unpurified, then melting the gold with the fame quan- 
tity of frefh copper, and repeating this procefs eight 
or nine times, the gold becomes at length of a deep 
red colour, which fuftaina the adtion of -lead, antimo- 
ny, and aquafortis. 
2 §2. 
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Ir Ttns, next to gold, is the moft peifc-a, fixed, and 
DuAilicy duade of ail tne metals. Its fpecific gravity is to 
of ftiver. that of water nearly as it to t. A fingle grain has 

been drawn into a wire three yards long, and flat- 
ted into a plate an inch broad. In common fire it fuf- 
fers no diminution of its weight; and, kept in the vehe- 
ment heat of a glafs-houfe for a month, it lofes do 
more than one fixty-fourlh. In the focus of a large 
burmng-glafs, it fmokes for a long while, then con- 
trafts a greyifh afh on the furfece, and at length is to- 
tally diffipated. 

Silver is fomewhat harder and more forlorous than 
gold, and is fufibie with a lefs degree of heat. T^he 
tenacity of its parts alfo is nearly one half lefs than 
that of gold ; a filver wire of T'^- of an inch diameter 
being unable to bear more than ijo pounds. 

Mercury unites very readily with iilver-leaf, or 
with the calx of iilver precipitated by copper ; but 

M-x does not touch the calces precipitated by alhaline 
Effedh of falts. The vapours of fulphureous folutions fiain frl- 
fulphur on ver j^ellow or black. Sulphur, melted with filver, 

debafes its colour to a leaden hue, renders it more 
eafily fufibie than before, and makes it flow fo thin as 
to be apt in a little time to penetrate the crucible ; 
in a heat juft below fuiion, a part of the filver fhoots 
up, all over the furface, into capillary rftiorefcettce. 
Aquafortis does not aft upon filver in this com- 
pound ; bnt fixed alkaline falts will abforb the lul- 
phur, and form a hepar ftftphuris, which, however, is 
capable of again diffolving the metal. If the ful- 
phurated filver is mixed with mercury fublimate, and 
expofed to the fire, the mercury of the fublimate will 
unite with the fulphur, and carry it up in the form of 
cinnabar, whilft the marine acid of the fublimate u- 
cites with the filver into a luna cornea, which re- 
mains at the bottom of the glafs. Fire alone is fuf- 
ficient, if continued for force time, to expel the fulphur 
from filver. 

Purificati- i'rom the bafer metals, filver is purified by cupel- 
on. laticn with lead. (See Refining. ) It always re- 

tains, however, after that operation, fome fmall por- 
tion of copper, fufftcient to give a blue colour to vo- 
latile fpirits, which has been erroneoufly thought to 
proceed from the filver itfelf. It is purified from this 
admixture by melting it twice or thrice with nitre 
and borax. The fcoria, on the firil fulion, is com- 
monly blue ; on the fecond, green ; and on the third, 
white, which is a mark of the purification being com 
pletecl. 

The moft effeftual means, however, of purify- 
ing filver, is by reviving it from luna cornea; be- 
caufe fpirit of fait will not precipitate copper as it 
does filver. The filver may be recovered from In- 
na cornea, by fufion with alkaline and inflammable 
fluxes ; but, in thefe operations, fome lois is always 
eccafioned by the diflipation of part of the volatile 
calx, before the alkali or metal can abforb its acid. 

Mar- MargraafF has difeovered a method of recovering 
graafl’sme-the filver w.th little or no lofs ; mercury aflifltd by 
thod. volatile falts, imbibing it by trituration without heat. 

One part of luna cornea, and two of volatile fait, are 
to,be ground together in a ^lafs-mortar, with fo much 
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water as will reduce them to the confifterce of a thin Silver, 
pafte, for a quarter of a hour, or more ; five parts of v~~ 
pure quickfilver are then to be added, with a little 
more water, and the triture to be continued for fome 
hours- A fine amalgam will thus be obtained; which 
is to be wafhed with frtfir parcels of water, as long as 
any white powder feparates. Nearly the whole of the 
filver is contained in the amalgam, and may be obtain- 
ed perfeftly pure by diftilling off the mercury. The 
white powder holds a fnall proportion feparable by 
gentle fublimation ; the matter which fublimes is near- 
ly fimilar to mercitrius dulcis. 

The colour of filver is debafed by all the metals, 
and its malleability greatly injured by all but gold and 
Copper. The Flnglifli ftandard filver contains one part 
of copper to twelve and one third of pure fiiver. ,r,5 
1 his metal difeovers in fome circumftances a great at-Attraction 
traftion for lead ; though it does not retain any of thatfur 

metal in cupellation. If a mixture of filver and cop- 
per be melted with lead in ceitain proportions, and 
the cprnpound afterwards expofed to a moderate fire, 
the lead and filver will melt out together, bringing ve- 
ry little of the copper with them ; by this means fil- , 
ver is often feparated from copper in large works. 
I he effeft does not wholly depend upon the different 
fufibility of the metals ; for if tin, which is ftill more 
fufibie than lead, be treated in the fame manner with a 
mixture of filver and copper, the three ingredients are 
found to attraft one another fo ftrongly as to come all 
into fufion together. Again, if filver be melted with 
iron, and lead added to the mixture, the filver will for- 
fake the iron to unite with the lead, and the iron will 
float by itfelf on the furface. Tt:T 

Silver is purified and whitened externally by boilingWhitenri 
in a folution of tartar and common fait. This is no exterR3^X‘: 

other than an extraftion of the cupreous pai tides from 
the (urface of the filver, by the add of the tartar aeu- 
ated by the common fait. Ir^ 

M. Berthollet has lately difeovered a method ofPulmina- 
itnparting to the calx of iilver a fulminating property, ting fiiver, 
and that much more terrible than fulminating gold it- 
felf. His receipt for making it is, “ Take cupelled h0\J^?re- 
filver, and diflblve it in the nitrous acid ; precipitate pared, 
the filver from the folution by lime-water, decant the 
clear liquor, and expofe the precipitate three days to 
the open air. Mix this dried precipitate with the 
cauftic volatile alkali, it will turn black ; and when 
dried in the air, after decanting the clear liquor, is the 
fulminating powder required.” 

The properties of this powder are faid to be fo ex- 
traordinary, that it is impoffible to imagine how an-y 
part of it can ever be feparated from the reft after it 
is once prepared. To make this fulminate, it feems 
no fenfible degree of heat is neceffary, the contact 
a cold body anfwering that purpofe as well as any other, touch of a- 
After it is once made, therefore, it muft not be touch-ny fub- 
ed, but remain in the veftel in which it is dried ; and 
fo violent is the explofion, that it is dangerous to at-or j.ot>' 
tempt it in larger quantities than a grain at a time. 
For the fame reafon it undoubtedly follows, that no 
more than a erain ourrht to be made at a time, or atf

>3ngerou? 
, n . rr 1 , 6 r - . ,, r when more leaft in one veliel, became no part or it could ever at- tjian a 
terwards be fepaiated from the reft. We are told,grain isful- 
that, “ the wind having turned o-ver a paper contain-mifared at 
ing fome atoms of this powder,” (we ought to haveatimc* 

3 X been 
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been ittformed how the atoms came there, confidering 
what we have juft now related,) “ the portion touch- 
ed by the hand fulminated, and of courfe that which fell 
upon the ground. A drop of water which fell upon this 
powder caufed it to fulminate. A Tingle grain of ful- 
minating filver, which was in a glafs cup, reduced the 
glafs to powder, and pierced feveral doubles of paper. 

“ If the volatile alkali, which has been employed 
with the above powder, be put into a thin glafs ma- 
trafs and boiled, then, on handing in the cold, fmall 
cryftals will be found fublimed on the interior fides of 
the veflel, and covering the liquor. On touching one 
of thefe cryftals the matrafs will be burft with confi- 
derable explofion. 

CauYions to “ r^'^e dangerous properties of this powder fuggeft 
be ufed in the neceffity of not prepai'ing it but when the face is 

covered with a malk with glafs eyes; and to avoid the 
rupture of the glafs cups, it is prudent to dry the ful- 
minating fiver in fmall metalline veftels.” To this 
we may add, that as the powder does not fulminate 
when wet, it may in that ftate be put up in very fmall 
quantities on paper, to be fulminated afterwards as 
occafton offers. This will perhaps account for the ap- 
pearance of the few atoms above mentioned on the 
paper which the wind overturned. 

With regard to the caufe of this extraordinary ful- 
mination we can fay nothing fatisfaftory ; the follow- 
ing curious reafon is affigned by the antiphlogiftons ; 
which at once (hows the futility of their theory, and 
fets in a very ridiculous light the hard words with 
which they would obfcure the fcience of chemiftry. 
“ The oxygenous principle* (fay they) unites with 
the hydrogenous principle f of the volatile alkali, and 
form water in a vaporous ftate.. This water (in a va- 

luable air. porous ftate) being inftantaneoufly thrown into a Jlate 
of ’vapour, poffeffmg elafticity and expanfive force, is 
the principal caufe of this phenomenon, iu which the 

I Phlogifti-tfsoA j; air which is difengaged from the. volatile id- 
eated air. kali, with its whole expanfile power, has. a great ^hare.,, 

Remarks On this, as well as other theories, in which elaftic 
on this and fiL1ids are alleged to be the caufe of explofions, it is 
other theo- obvious to remark, that fhould we allow this to be the 
sies. cafe? we are utterly at a lofs to find a fource of heat 

fufficient to rarefy the vapour to fuch a degree as is 
neceffary for producing the effedf aferibed to it. In 
the prefent cafe, we can fcarce fuppofe a grain weight 
of metalline calx, already dry, to contain as much ei- 
ther of fire or water as is neceffary to produce the ef- 
fect ; nor can we explain why the touch of any cold 
body, and which may be fuppofed to contain lefs firq 
than the calx itfelf, (hould produce fuch an effeft. As to 
the oxygenous and hydrogenous principles, they were 
there before the touch, and ought to have produced 
their effects, not to mention that the water produced 

iiAfi by them could not have amounted to the thoufandth 
The plieno part of a grain. It is much more probable, therefore, 
merion j ro- that the whole is to be confidered as an effeft of elec- 

ing to^ec-^0^’we cannot te^ h°w ^ fluid comes here to be excited in fuch a violent manner. 

1144 
Abfurd 
theory of 
the anti- 
phi ogif- 
tons. 

* Dephlo- 
gillicated 
air 
f Inflam- 

fcncity. 
$ 3. Copper,. 

This is one of tbofe metals which, from their de- 
ftruclibility by fire, and contracting ruft in the air, 
are called hnperfctl. Of thefe, however, it is the moft 
perfeft and indeftru&ible. It is of a reddifh colour 
when pure ; eafily tarnirhes- in a moift air, and con- 
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tra&s a green ruft. It. is the moft fonorous of all the Copper, 
metals, and the hardeft and moft elaftic of all but iron. ^ 
In fome of its Hates, copper is as difficultly extended il47 
under the hammer as iron, but always proves fofter toter 'j^ ^ 
the file ; and is never found hard enough to ftrike a irGn, 
fpark with flint or other Hones; whence its ufe for. 
chiflels, hammers, hoops, fsV. in the gunpowder works. 
When broke by often bending backwards and forwards,, 
it appears internally of a dull red colour without any 
brightnefs, and of a fine granulated texture refem- 
bling fome kinds of earthen ware. It is confiderably 
duftile, though lefs fo than either gold or filver ; and 
may be drawn into wire as fine as hair, or beaten into 
leaves almoft as thin as thofe of filver. The tenacity 
of its parts is very conliderable ; for a copper wire of 
A of an inch diameter will fupport a weight of 299^ 
pounds without breaking. The fpecific gravity of this 
metal, according to Dr Lewis, is to that of water as 
8.830 to I. 

Copper continues malleable when heated red ; in 
which refpeft it agrees w ith iron ; but is not, like iron, 
capable of being w elded, or having two pieces joined 
into one. It requires for its fufion a ftronger heat 
than either gold or filver, though lefs than that requi- 
fite to melt iron. When in fufion, it is remarkably 
impatient of moifture ; the contact of a little waiter 
occafioning the melted copper to be thrown about 
with violence, to the great danger of the by-ftanders. 
It is, neverthelefs, faid to be granulated in the brafs- 
W'orks at Briftol, without explofion or danger, by let- 
ting it fall in little drops, into a large cittern of cold Yiiated™"' 
wrater covered wuth a brafs-plate. In the middle of 
the plate is an aperture, in which is fecured with Stur- 
bridge clay a fmall veffel, whofe capacity" is not above 
a fpoonful, perforated with a number of minute holes, 
through wffiich the melted copper paffes. A ftream 
of cold water paffes through the cittern. If fuffered 
to grow hot, the copper falls liquid to the bottom, 
and runs into plates. 

Copper, in fufion, appears of a bluifti green colour, c 
nearly like that of melted gold. Kept in fufion for a a‘cme 

long time, it becomes gradually more and more brittle ; 
but does not fcorify coniiderably, nor lofe much of its 
weight. It is much lefs deftrudlible than any of the 
imperfedt metals, being very' difficultly fubdued even 
by lead or bifmuth. If kept in a heat below fufion, 
it contracts on the furface thin powdery feales ; which, 
being rubbed off, are fucceeded by others, till the 
whole quantity^ of the metal is thus changed into a 
fcoria or calx, of a dark reddifh colour. This calx 
does not melt in the llrongeft furnace fires ; but, in the 
focus of a large burning mirror, runs eafily into a deep 
red, and almoft opaque, glafs. A flaming fire, and 
ftrong draught of air over the furface of the metal,, 
greatly promote its calcination. The flame being 
tinged of a green, bluifh, or rainbow colour, is a mark 
that the copper burns. 

This metal is very readily foluble by almoft all fa- Solubility 1 

line fubftances; even common water, fuffered to Hand 
long in copper-veffels, extracts fo much as to gain a 
coppery tafte. It is obfervable, that water is much 
more impregnated with this tafte, on being fuffered 
to Hand in the cold, than if boiled for a longer time in 
the veffel; The fame thing happens in regard to the 
mild vegetable acids. The confectioners prepare the 
moft acid fjrups, even thofe of lemons and oranges, 

by 
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by boiling in clean copper-veffels, without the prepa- 
rations receiving any ill tafte from the metal ; whereas, 
either the juices themfelves, or the fyrups made from 
them, if kept cold in copper veffels, foon become im- 
pregnated with a difagreeable taile, and with the per- 
nicious qualities of the copper. 

By combination with vegetable acids, copper be- 
comes in fome refpefts remarkably altered. Verdi- 
gris, which is a combination of copper with a kind 
of acetous or tartareous acid, is partially foluble in 
diftilled vinegar; the reliduum, on being melted with 
borax and linfeed oil, yields a brittle metallic fub- 
hance, of a whitilh colour, not unlike bell-metal. The 
copper alfo, when revived from the diHilled verdigris, 
was found by Dr Lewis to be different from the metal 
before diffolution ; but neither of thefe changes have 
yet been fufficiently examined. 

Copper, in its metallic Hate, is very difficultly amal- 
gamated with mercury ; but unites with it more ealily 
if divided by certain admixtures. If mercury and 
verdigris be triturated together with common fait, 
vinegar, and water, the copper in the verdigris will 
be imbibed by the mercury, and form with it, as Boyle 
obfevves, a curious amalgam, at firfl fo foft as to re- 
ceive any impreffion, and which, on Handing, becomes 
hard like brittle metals. Brafs leaf likewife gives out 
its copper to mercury, the other ingredient of the 
brafs feparating in the form of powder. 

Eafier methods of amalgamating copper are publilh- 
ed by Dr Lewis in his notes on Wilfon’s Chemiftry, 
p» 432. His receipts are,—“ Diflblve fome fine cop- 
per in aquafortis : when the menfiruum will take up 
no more of the metal, pour it into an iron mortar, 
and add fix times the Weight of the copper, of mer- 
cury, and a little common fait : grind the whole well 
together with an iron pefile ; and, in a little time, 
the copper will be imbibed by the mercury, and an 
amalgam formed, which may be rendered bright by 
wafhing it well with repeated affufions of water. 

“ Another method. Take the muddy fubHance which 
is procured in the poliffiing of copper plates with a pu- 
mice Hone, and grind it well with a fuitable portion 
of mercury, a little common fait, and fome vinegar, 
in an iron mortar, (a marble one will do, if you make 
life of an iron peHle), till you perceive the mercury 
has taken up the copper.” The copper recovered 
from thefe amalgams retains its original colour, with- 
out any tendency to yellow. Even when brafs is 
made ufe of for making the amalgam, the recoveied 
metal is perfect red copper; the ingredient from 
which the brafs received its yellownefs being, as a* 
bove obferved, feparated in the amalgamation. 

Copper is the bafis of feveral metals for mechanic 
ufes 5 as brafs, prince’s metal, bell-metal, bath-metal, 
white copper* &c. Brafs is prepared from copper 
and calamine, with the addition of powdered char- 
coal, cemented together, and at lall brought into fu- 
fion. The calamine is to be previoufly prepared by 
cleanfing it from adhering earth, Hone, or other mat- 
ters-; by roailing, or calcining it; and by grinding it 
into a fine powder. The length of time, and degiee of 
heat, requifite for the calcination oi the calamine, 
are different according to the qualities of that mineral. 
The calamine, thus calcined, cleanfed, and ground, is 
to be mixed with about a third or fourth part of char- 
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coal duff, or powdered pit-coal, as is done in fome Copp 
parts of England. The malleability of the bafis is di- '"“"'V 
mmiflied by the ufe of pit-coal, which is therefore 
only employed for the preparation of the coarfer 
kinds. To this compofition of calamine and coal, 
fome manufa&urers add common fait, by which the 
procefs of making brafs is faid to be haffened. In 
Gofiar, where the cadmia adhering to the infides of 
the furnaces is ufed inffead of the native calamine, a 
fmail quantity of alum is added, by which they pre- 
tend the colour of the brafs is heightened. With this 
compofition, and with thin plates or grains of copper, 
the crucibles are to be nearly filled. The proportion 
of the calamine to the copper varies according to the 
richnefs of the former, but is generally as three to two. 
The copper muff be difperfed throughthecompoiitionof 
calamine and coal; and the whole muff be covered with 
more coal, till the crucibles are full. The crucibles, 
thus filled, are to be placed in a furnace funk in the 
ground, the form of which is that of the fruffum of a 
hollow cone. At the bottom of the furnace, or great- 
er bafis of the fruffum, is a circular grate, or iron- 
plate. This plate is covered with a coat of clay and 
horfe-dung, to defend it from the aftion of the fire ; 
and pierced with holes, through which the air main- 
taining the fire paffes. The crucibles Hand upon the 
circular plate, forming a circular row, with one in 
the middle. The fuel is placed betwixt the crucibles, 
and is thrown into the furnace at the upper part of it, 
or the leffer feafis of the fruffum. To this upper part 
or mouth of the furnace is fitted a cover made of 
bricks or clay, kept together with bars of iron, and 
pierced with holes. This cover ferves as a regiffer. 
When the heat is to be increafed, the cover muff be 
partly or entirely taken off, and a free draught is 
permitted to the external air, which paffes along a 
vault under-ground to the afh-hole, through the holes 
in the circular grate or plate, betwixt the crucibles, 
and through the upper mouth, along with the fmoke 
and flame, into an area where the workmen Hand, 
which is covered with a large dome or chimney, 
through which the fmoke and air afeend. When the 
heat is to be diminiffied, the mouth of the furnace 
is clofed with the lid ; through the holes of which the 
air, fmoke, and flame pafs. The crucibles are to be 
kept red-hot during eight or ten hours ; and in fome 
places much longer, even feveral days, according to 
the nature of the calamine. During this time, the 
zinc rifes in vapour from the calamine, unites with 
the copper, and renders that metal confiderably more 
fufible than it is by itfelf. To render the metal very 
fluid, that it may flow into one uniform mafs at the 
bottom, the fire is to be increafed a little before the 
crucibles are taken out, for pouring off the fluid me- 
tal into molds. From 60 pounds of good calamine, 
and 40 of copper, 60 pounds of brafs may be obtain- 
ed, notwithffanding a confiderable quantity of the zinc 
is diffipated in the operation. The quantity of brafs 
obtained has been confiderably augmented fince the 
introdu&ion of the method now commonly pra&ifed, 
of granulating the copper; by which means a larger 
furface of this metal is expofed to the vapour of zinc, 
and confequently lefs of that vapour efcapes. To 
make the finer and more malleable kinds of bi afs, be- 
fides the choice of pure calamine and- pure copper, 

3X3 feune 
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feme manufaSurers cement the brafs a fecond time 
with calamine and charcoal; and fometimes add to it 
old brafs, by which the new is faid to be meliorated. 

Brafs is brittle when hot; but fo duftile when cold, 
that it may be drawn into very fine wire, and beat 
into very thin leaves. Its beautiful colour, malleabi- 
lity, and its fulibility, by which it may be eafily call 
into moulds, together with its bemg lefs liable to rult 
than copper, render it fit for the fabrication of many 
utenfils. 

Although zinc be fixed to a certain degree in brafs, 
by the adhelion which it contra&s with the copper; 
yet when brafs is melted, and expofed to a violent fire, 
during a certain time, the zinc diffipates in vapours, 
and even flames away, if the heat be ftrong enough ;; 
and if the Are is long enough continued, all the zinc 
will be evaporated and deftroyed* fo that what remains 
is copper. 

Prince’s metal is made By melting zinc in fubftance 
with copper and all the yellow compound metals 
prepared in imitation of gold are no. other than mix- 
tures of copper with difterent proportions of that fe- 
mimetal, taken either in its pure itate, or in its na- 
tural ore calamine, with an addition fometimes of 
iron-filings, &c. 'Ziinc itfelf unites moft eafily with 
the copper; but calamine makes the moll dudlile com- 
pound, and'gives the moft yellow colour. Dr Lewis ob- 
ferves, that a little of the calamine renders the cop- 
per pale ; that when it has imbibed about -ftr its own 
weight, the colour inclines to yellow ; that the yel- 
lownefs increafes more and more, till the proportion 
comes to ahnoft one half; that on further augmentino- 
the calamine, the compound becomes paler and paler, 
and at 1 alt white, ft lie crucibles, in which the fulion 
is performed in large works, are commonly tinged by 
the matter of a deep blue colour. 

BelbmetaHs a' mixture-of copper and tin ; and tho’" 
Both thefe metals fiugly are malleable, the compound 
proves extremely brittle. Copper is diflblved by 
melted tin eafily and intimately, far more fo than by 
lead.* A fmall portion of tin renders this metal.dull-- 
coloured, hard, and brittle. Bell-metal is compofed of 
about ten.parts* of copper to one-of tin, with the ad- 
dition commonly of a little brafs or zinc. A fmall pro- 
portion, of copper, on the other hand,, improves-the 
colour and conJitieney of tin, without much injuring 
its duttuity. Pewter is fometimes made from one 

in-56‘ part of copper and twenty or more of tin; 
Dr Lewis’s It has long Been, ohferved, that though tin is fpeoi- 

ons^rXe much %hter tha!l copper, yet the gravity of 
fpeciilc compound, bell-metal, is greater than that of the 
▼ity of the copper itfelf. The fame augmentation of gravity al- 
flietal. fo takes place where the lighter metal is in the-greateft 

proportion ; a mixture even of one part of tin with 
two of copper, turning out fpeeifically heavier than, 
pure copper. Moil metallic mixtures anlwer to the 
mean gravitv of the ingredients, or fuch. as would re*-- 
fult from a bare appofitioa- of parts. Of thofe tried by 
Dr Lewis, fome exceeded the mean, but the greater 
number fed ftioit of it; tm and copper were, the only 
ones that formed a compound heavier than the heavieft 

*T57 of the metals feparatelV. 
/Thltc C0L White copper is prepared by mixing together equal 
1 ’ parts of arfenie and nitre, injecting the mixture into 

a red-hot crucible, which, is tu be kept in a moderate 
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fire, till they fubfide, and flow like wax. One part In n.. 
of this mixture is injeclcd upon four parts of melted   
copper, and the metal, as foon as they appear tho- 
roughly united together, immediately poured out. The 
copper, thus wdiitened, is commonly melted w-ith a 
confiderable proportion of filver, by which- its colour 
is both improved and rendered more permanent. The 
white copper of China and Japan appears to be no 
other than a mixture of copper and arfenic. Geoffroy 
relates, that, on repeated fufions, it exhaled arfenical T'v 

fumes, and became red copper, lofing, with its wiiite- 
nefs, one feventh of its weight.. 

$ 4. I non. 

Iron Is a metal of a greyifh colour ; foon tarniih'ng 
in the air into a dufky blackifli hue ; and in a fhort 
tune contrafting a yellowdfii, or reddiih ruft. It is 
the hardeft of all metals; the moft elaftic; and, except- 
ing platina, the moft difficult to-be fufed. Next to T 
gold, iron has the greateft tenacity of parts ; an iron a™? 
wire, the diameter of which: is the tenth part of an 
inch, being capable of fuftaim'ng 459 pounds. Next 
to tin, it is the lighted of all the metals, lofintr between 
a-feventh and eighth part of its weight when immcifed 
m water. When very pure, it may be drawn into wire 
as fine as liorfe-lmirhut is much lefs capable of being, 
beaten into thin leaves than- the other metals,. except- 
ing only lead. ' 1 

Iron grows, red-hot much fooner tifan.aity other 
metal;; and this, not only from the application of ac- 
tual fire, but l:kcwife from ftrong hummefirm, fric- 
tion, or- other mechanic violence. It neverthekfs melts,. 
t *c >

mo^- difficultly of all metals except manganefe.and': 
platina ; requ ring, in its, imoft. fufible ftate, an in-- 
tenfe, bright, white heat. Wlum parfeAly malleable,, 
it is not tulible at all by the heat of furnaces, without, 
tnc addition or the irmnediate contact of burning fuel;.; 
and, when melted, lofes its malleability c all the com- 
mon operations which communicate one of thefe qua— 
hues deprive it at the fame time of the other; as if 
fulibihty and malleability were in this, metal incompa- 
■ 1 e. When expofed to the foe os -of a large burnincr - 
mirror, however, it quickly fufed, boiled, and emit, 
ted an ardent fume, the lower part of which was a- 
true liame. At length it war changed .int-oa blackifti 
vitrified fco'na* 

taa^d W OCCiffl°ned b-V' exPufinti iron froii a^com- -o a red.but efpecialiy to a white heat, this metal ap-buitibk 
pears to be a eombuftible fubftance;. This combuftion (ub^ance* 
is maintained, like that of alb other combuftible fub- 

anees, by contact of air. Dr Hook, having heated 
a bar of iron to that degree called white heat, he pla- 
ced d upon an anvil, and blowed air upon.it by means- 
o bellows, by which it burnt, brighter and hotter. 
Lxputeu to a white heat,, it contru&s a femivitreous, 
coat, whioh burfts at times, and flies off; in fparkles.- 
No other metallic ■ body exhibits any fuch appear- 
ance. < On continuing the fire, it changes by de- 
grees into a dark red calx, which does not melt in. 
the molt vehement heat procurable by furnaces, and, 
if brought into Moo by additions, yields an opaque 
bidek glafs. When ilnmgly heated, it appears co- 
vered on the furface witli. a foft. vitreous matter like 
varan... In tins ftate, pieces of it coliere ; and, on 
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Iron. being hanmercc! togetbor, weld or unite, without difco- 
'—"v 1 vering u juncture. Af iron is the only meta! which ex- 

11 hihits this appeamnce in the fire, lo it is the only one 
Brteta'0ca^pa-caP‘^e being welded. Thofe operations which 
bieof being prevent the fuperficial fcorification, deprive it likewife 
welded. of this valuable property: which may be reftored again, 

by luffering the iron to refurne its vitreous afpedt; 
and, in fome meafure, by the interpofition of foreign 
vitrefcible matters; whillt none of the other metals will 
unite in the fmallell degree, even with its own fcoria. 

Iron expands the leaft. of all metals by heat. In the 
add of fufion, inltead of continuing to expand, like the 
other metals, it fhrinks ; and thus becomes fo much 
more denfe, as to throw up fuch part as: is unmelted to 
the fnrface; whilft pieces of gold, filver, copper, lead, 
or tin, put into the refpedFive metals in fufion, link 
freely to the bottom. In its return to a confident 
ftate, indead of" mrinking like the other metals, it 
expands ; fenfibly riling in the veffel, and affuming a 
convex furfaee, while the othersbecome concave. This 
property, fird obferved by Reamur, excellently fits it 
for receiving imprefiions from moulds. By the in- 
orcafe of bulk which the metal receives in congelation, 
it is forced into the minuted cavities, fo as to take 
the impredion far more exadily than the other metals 
which Ihrink. 

Iron is dilfolved by all the metals made fluid, ex- 
1 ceptdead; though none of them adl fo powerfully up- 

b\ ail me- gold : but, as Cramer oblerves, if the iron 

leuV a^d1 contains any portion of fulpbur, it can fcarcely be made 
mercury, to unite at all with gold. 

Among the lemimetallic bodies, it is averfe to an 
union with mercury; no method of amalgamating thefe 
two halving yet been difeovered ; though quickhlver, 
in certain circumdances, feems in fome fmall degree 
to adl upon, it.. A plate of tough iron, kept immerfed 
in mercury for fome days, becomes brittle ; and mer- 
cury will often adhere to and coat the ends of iron 
pedles ufed in triturating certain amalgams with faline 
liquors. Mr Jones has alfo difeovered, that by plun- 
ging iron,,while heated to an intenfe white heat, into- 
mercury, the latter wilt adhere to the furface of the 
iron, and completely filver it over. 

Next to mercury, zino is the mod difficultly com- 
bined with iron; not front any natural indifpofition to 
unite, but from the zinc being difficultly made to fu- 
ftain tire heat requifite. The mixture is hard, fome- 
what malleable, of a white colour approaching to that 
of diver. Regains of antimony, as foon as it melts*. 
Begins to a6t on iron, and diffolves a confiderable quan- 
tity. If the regulus be ilirred with an iron rod, it 
will melt off a part of it. Arfenic likewife eafily 
mingles with iron, and has a drong attraction for it ; 
fmfaking all the other metals to unite with this* It 
renders' the iron white, very hard, and brittle. 

This metal-is the bafis of the fine blue pigment, cal- 
led, from the place where it was fird diicoveied, iter- 
Itn or PruJJian blue. JThis colour was accidentally d f- 
eovered about the beginning of the prefent century, by 
a chemid of Berlin, who, having fucceffively thrown 
upon the ground feveral liquors from his laboratory, 
was much furprifed to fee it iuddenly diuned wfith a 
beautiful blue colour. Recollecting what liquors he 
had thrown out, and obfeivir.g the iame effeCts from^ 
a iimilar mLxture, he prepared the blue for the ufe of 
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painters; who found that it might be fnbdituted to ul- 
tramarine, and accordingly have ufed it ever fnice. 

Several chemids immediately endeavoured to dif- ^ w ' j 
cover the compclition of this pigment; and in the yearwarcl>s re. 
X724 Dr Woodward publiflied the following procefs, ce.pt for. 
in the Pluiofophical rraniadtions, for making it. “ A1-- 
kalize together four ounces of nitre, and as much tar- 
tar as is directed for charcoal (a9 779): Mixthis alkali 
wrell with four ounces of dried bullocks blood; and put 
the whole in a crucible covered with a lid, in which- 
there is a fmall hole. Calcine with a moderate heat, till 
the blood be reduced to a perfect coal; that is, till it e- 
mits no more fmoke or flame capable of blackening any 
white bodies that are expofed to it.. Inereafe the 
fire towards the end, fo that the whole matter con- 
tained in the crucible fhall be moderately, but feu- 
fibly, red. 

“ Throw into two pints of water the matter con- ' 
taiued in the crucible, while yet red, and give it half 
an hour’s boiling : decant tins firft water ; and pour 
more upon the black eharry coal, till it becomes aim oil 
hi lipid. Mix together all thefe waters ; and reduce 
them; by boiling, to about two pints. 

“ Diffolve alfo two ounces of martial vitriol, and' 
eight ounces of alum, in two pints of boiling water. 
Mix this folution when hot with the preceding lixivium 
alfo hot. A great effervescence will then be made 
the liquors will be rendered turbid ; and will become 
of a green colour, more or lefs blue ; and a precipi- 
tate will be formed of the fame colour, filtrate, in 
order to ieparate this precipitate ; upon which pour 
fpirit of fait, and mix them well together ; by which- 
means the precipitate will become of a fine blue colour. 
It is necefiary to add rather too much of the ialt than 
too little, and till it no longer increafes the !>eauty of 
the precipitate. The next day wafh tins blue, till the 
water conies off from it iniipid; and then gently dry it. TT^ 

Mr Geoffrey was the firil who gave any plauiible Ml. (jeof_ 
theory of this procefs, or any rational means of im-froy’siheo- 
proving it. He obferves, that the Pruffian blue is nory. 
other than the iron of the vitriol revived by the in- 
flammable matter of the alkaline lixivium, and per- 
haps a little brightened by the earth of alum; that the 
green, colour proceeds from a part of the yellow fer- 
ruginous calx, or ochre, unrevived, mixing with the 
blue ; and that the fpirit of fait diffolves this ochre 
more readily- than the blue part ; though it will dif- 
folve that alfo by long Handing, or if ufed in too large 
quantity. From thefe principles, he was led to in- 
creafe the quantity of inflammable mattei ; tbat tlieie 
might be enough to revive the whole, of the ferrugi- 
nous ochre, and produce a blue colour at once, with- 
out the ufe.of the acid fpirit. In this he perfe-fily fuc- 
ceeded ; and found, at the fame time, that the-colour 
might be rendered of any. degree of deepnefs, or light- 
nefs, at pleafure. If the alkali is calcined with -twice 
its-weight of dried blood, and the lixivium obtained- 
from it poured into a iolution of one part of vitiiol to < 
fix of alum, the liquor acquires a very pale blue co- 
lour, and depofits as pale a precipitate. On adding- 
more and more of affrefh folution of vitriol, the co- 
lour becomes deeper and deeper, al uott to blacxnefs. 
He imagines with great probability, that the blue pig- 
ment, thus prepared, will prove, more durable m the _ 
air, mingle mgre perfectly with other comurs, uiH be. 
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lefs apt to injure the luftre of fuch as are mixed with 
or applied in its neighbourhood, than that made in the 
common manner; the tarnilh to which common Pruf- 
fian blue is fubjeft, feeming to proceed from the acid, 
which cannot be feparated by any ablution. 

He takes notice of an amuiing phenomenon which 
happens upon mixture. When the liquors are well 
ftirred together; and the circular motion, as foon as 
poflible, ftopped ; fome drops of folution of vitriol, 
(depurated by long fettling), let fall on different parts 
of the furface, divide, fpread, and form curious repre*- 
fentations of flowers, trees, fhrubs, flying infects, &c. 
in great regularity and perfection. Thefe continue 
to or 12 minutes: and on Itirring the liquor again, 
and dropping in fome more of the folution of vitriol, 
are fucceeded by a new pi6ture. 

This theory is confirmed by Mr Macquer, in a Me- 
moir printed in the year 1752. He obferves, that 
the quantity of phlogifton communicated to the iron 
in this procefs is fo great, as not only to caufe the me- 
tal refill in a great meafure the action of acids, and 
become totally unaffected by the magnet ; but bv a 
flight calcination it becomes entirely flmilar to other 
iron, and is at once deprived of its blue colour. He 
further obferves, that fire is not the only means by 
which Pruflian blue may be deprived of all the proper- 
ties which diflinguifh it from ordinary iron. A very 
pure alkali produces the fame effedt. He has alfo dif- 
eovered, that the alkali which has thus deprived the 
Pruflian blue of all the properties which diltinguifh 
it from ordinary iron, becomes, by that operation, 
entirely fimilar to the phlogifticated alkali ufed for 
the preparation of Pruflian blue. 

By a more particular examination, he found, that 
the alkali might become perfectly faturated with the 
colouring matter; fo that, when boiled on Pruflian 
blue, it extracted none of its colour. When the fait 
was thus perfectly faturated, it feemed no longer to 
poffefs any alkaline qualities. If poured into a folution 
of iron in any acid, a Angle, homogeneous, and perfeCt 
precipitate, was formed ; not green, as in Dr Wood- 
ward’s procefs, but a perfect Pruflian blue ; which 
needed no acid to brighten its colour. A pure acid 
added to the alkali was not in the leaft neutralized, 
nor in the leaft precipitated the colouring matter. 
From hence Mr Macquer concludes, that, in the making 
of Pruflian blue, vitriol is decompofed; becaufe the iron 
;ias a ftrong attraction for the colouring matter, as 
well as the acid for the alkali ; and the fum of the at- 
traction of the acid to the alkali, joined to that of the 
iron for the colouring matter, is greater than the Angle 
attraction of the acid to the metal. 

Another very important phenomenon is, that earths 
Have not the fame attraction for tins colouring' matter 
that metallic fubilances have. Hence, if an alkali fa- 
turated with this colouring matter be poured into a fo- 
lution of alum, no decompofition is effected, nor any 
precipitate formed. The alum continues alum, and 
the alkali remains unchanged. From this experiment 
Mr Macquer concludes that alum does not directly con- 
tribute to the formation of the Pruflian blue. The 
purpofe he thinks it anfwers is as follows. Fixed al- 
kaline falts can never be perfectly faturated with phlo- 
gdtic matter by calcination; alkalies, therefore, though 
calcined with inflammable fubftances, fo as to make a 
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proper lixivium for Pruflian blue, remaj^ flill alka- Iron, 
line. Hence, when mixed with a folution of green —-v— 
vitriol, they form, by their purely alkaline part, a yel- 
low precipitate, fo much more copious, as the alkali 
is lets faturated with phlogllon. But nothing is more 
capable of fpoiling the fine colour of the Pruflian blue, 
than an admixture of this yellow precipitate : it is 
therefore necefiary to add a quantity of alum, which 
will take up the greatell part of the purely alkaline 
fait ; and of confequence the quantity of yellow fer- 
ruginous precipitate is much diminiflted. But the 
earth of alum, being of a fine (Inning white, does not 
in the leaft alter the purity of the blue colour, but is 
rather neceflary to dilute it. From all this it follows, 
that it is a matter of indifference whether the green 
precipitate is to be again diflblved by an acid, or the 
alkaline part of the lixivium faturated with alum 
or with an acid, before the precipitate is formed. 
The latter indeed feems to be the moll eligible me- 
thod. 0 

Moft alkalies obtained from the allies of vegetables, , j 
being combined, by their combuftion, with a portion ^ 
of inflammable matter, are capable of furnilhing a other aM- 
quantity of Pruflian blue, proportionable to the quan- 
tity of colouring matter they contain, even without 
the neceflity of mixing them with a folution of iron ; 
becaufe they always contain a little of this metal dif- 
folved, fome of which may be found in almoft aU ve- 
getables ; therefore it is fufficient to faturate them 
with an acid. Henckel obferved the production of 
this blue in the faturation of the foffile alkali, and re- 
commended to chemiits to inquire into its nature. 

T.lie theones of G>eoffroy, Macquer, &c. however, •.» ^*7^ 
with refpedt to Prufiian blue, have now given place to difboverf ^ 
that of Mr Scheele; who has examined the lubilance theTok ut- 
»vith the utmoft care, and found the colouring' matter'ng 
to confift of an extremely volatile fubftance, capable of "f Prulliaa 

uniting with and neutralizing alkalies, but eafily ex-b Ue‘ 
pelled from them by any other acid, even by that of 
Axed air. He begins his differtation on this fubjedt r . H72, 

by observing, that the folution of alkali calcined with 
dried blood, which he calls lixivium fanguinis, by ex-lofes its co- 
poiure to the air, lofes its property of precipitating during pro* 
the iron of a blue colour; and that the precipitate thus pTty byex* 
obtained is entirely foluble in the acid. In order to-E^l10 

determine whether the air had thus undergone any 
change, he put fome newly prepared lixivium into a 
glais veffel well fealed with rofin ; but after fome time 
hading no change on the lixivium or on the air con- 
tained in the veffel, he began to think that this might 
be occafioned by the abfence of Axed air, which always n7, 
abounds in the open atmofphere, though not in anySuPpofed 
confined portion of it, at leaft in an equal proportion, ji0 arife 

Having therefore filled a glafs veffel with fixed air, hej” jJ^b. 
pouted into ,t a little lixivium fanguinis ; and next dayfnSdftom 
found, that it threw down from green vitriol a preci-the atmo- 
pitate entirely foluble in acids. With other acids hefphere* 
obtained no precipitate. 

On inverting the experiment, and mixing fome 1174 
green vitriol with lixivium fanguinis, the mixture grew Pc ™attf 
yehow ; and he found this addition capable of fixing ^0^0/ 
the colouring matter fo, that neither the acid of Axed fome green 
air nor any other could expel it from the alkali. por vitriol to 
having poured the mixture above mentioned into a fo-the iixivi* 
lution of green vitriol, and afterwards fuperfaturatedUm* 

the 1 
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Iron. the lixivium with acid, he obtained a confxderable quan- 

tity of blue. To the fame lixivium fanguinis, in which 
a fmall quantity of green vitriol was diffolved, he after- 
wards added of the other acids fomewhat more than 
was neceffary for its faturation ; and though this was 
done, a confiderable quantity of Pruffian blue was af- 

CalxVhron terwards obtained. Again, having precipitated a fo- 
foItiWe in lution of green vitriol with alkali, and boiled the pre- 
lixivium cipitate for fome minutes in lixivium fanguinis, part 
fanguinis; wag JJ{p0lved : the filtered lixivium underwent no 

cliange when expofed to the open air or to the aerial 
acid, and precipitated the folution of vitriol of a blue; 
and though the lixivium was fuperfaturated with acid, 
and fome green vitriol added, a very beautiful Pruffian 
blue was obtained. This, however, wall not hold when 

when high-a perfectly dephlogifticated calx of iron is employed, 

lygir of which none can be difi'olved by the lixivium fangui- 
*li * nis ; nor will any Pruffian blue be obtained by preci- 

pitating with lixivium fanguinis a perfectly dephlogi- 
fticated folution of iron in nitrous acid. 

The colour- To determine what had become of the colouring 
jug matter matter in thofe experiments where it feemed to have 
taken up geen diffipated, fome lixivium fanguinis was poured in- 

afterYt has t0 a VelTel rilled with aerial acid. It was kept well 
been expel-corked during the night, and next day a piece of pa- 
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obtain the colouring matter in much larger quantity 
than could be done from the lixivium. On examining 
feveral kinds of this pigment, he found in them evi- 
dent marks of fulphur, volatile alkali, vitriolic acid, and 
volatile fulphureous acid ; all of which fubilances are to 
be found in the lixivium fanguinis, as well as in that of 
foot, and adhere to the precipitate in the preparation 
of Pruffian blue. Finding, however, that he could not 
obtain his purpofe by any kind of analyfis of thefe by 
fire alone, he had recourfe to a neutral fait ufed by 
chemifls for difeovering iron in mineral waters. This Neutral 
is formed by digefling cauftic fixed alkali on Pruffian fait lor dif- 
blue, which effedtually extraffs the colour from it even covermg 

1180 

iron in on- 

per dipped in a folution of green vitriol was fixed to 
the cork, pencilling it over with two drops of a folu- 
tion of alkali in water. The paper was thus foon co- 
vered with precipitated iron ; and on being taken out 
two hours afterwards, and dipped in muriatic acid, be- 
came covered with molt beautiful Pruffian blue. The 
fame thing happened when lixivium fanguinis fuperfa- 
turated with vitriolic acid was employed ; for in this 
cafe alfo the air was filled with the colouring matter, 
capable of being in like manner abforbed by the calx 
of iron. But though from thefe experiments it is 
plain that acids expel this colouring fubitance from the 
lixivium, a given quantity of air is only capable of 
receiving a certain quantity of it ; for the fame mix- 
ture removed into another veffel imparts the colouring 
property to the air it contains according to its quan- 
tity. On putting perfeftly dephlogifticated calx of 
iron upon the papers, no Pruffian blue was formed ; 

1178 but the muriatic acid diffolved the calx entirely. 
The colour- Qur author having now aftured himfelf that acids 
inj? matter realJy attract the alkali more than the colouring mat- 
diftTl!at:on ter> proceeded to try the effects of diftillation. Ha- 
with vitrio-ving therefore fuperfaturated fome lixivium fanguinis 
lie acid. with vitriolic acid, lie diftilled the mixture in a glafs 

retort with a gentle fire. When about one-third had 
paffied over, he changed the receiver, and continued 
the operation till one-half was diftilled. The firft pro- 
dtrft had a peculiar tafte and fmeli; the air in the re- 
ceiver was filled with colouring matter, and the aque- 
ous fluid was alfo ftrongly impregnated with it, as ap- 
peared by its forming a fine Pruffian blue with phlogi- 
fticated calx of iron. Part of it being expofed to the 
open air for fome hours, entirely loft its power, and the 
produift cf the fecond operation was no other than wa- 

ilt ter mixed with a little vitriolic acid. 
Attempts The next ftep wras to procure, if poffible, the co- 
to procure louring matter by itfelf; and this he attempted to 
the colour-0yta;n from the Pruffian blue, rather than the lixi- 
intt matter 
by itfelf. vium fanguinis, as he would thus not only avoid the 

troukldbme calcination of the alkali and blood, but 

in the cold, in a very fhort time, and being neutralized, |ieraj 
may eafily be reduced into a dry form. But it is not ters» 
entirely to be depended upon for this purpofe ; for it 
always contains fome iron, which indeed is the medium 
of its connexion with the alkali. The lixivium fan- 
guinis is preferable, though even this contains fome 
iron, as well as the lixivium of foot; our author’s ex- 
periments, however, were made with the neutral fait, 
for the reafons already-mentioned. nSf 

1. An ounce of the fait was diffolved in a glafs re- Effefts of 
tort in four ounces of water, afterwards adding three 
drachms of concentrated vitriolic acid ; and the mix- vvjtj1 0ji 0£- 
ture was diftilled with a gentle fire. The mafs grew vitriol, 
thick as foon as it began to boil; from a great quan- 
tity of Pruffian blue, a quantity of the colouring mat- 
ter appeared by the fmeli to penetrate the lute ; and 
part of it w’as abforbed by the air in the receiver, as in 
former experiments. The diftillation was continued 
till about an ounce had paffed into the receiver. The 
blue mafs remaining in the retort was put into a ftrain- 
er, and a piece of green vitriol put into the liquid 
which paffed through ; but by this laft no Pruffian 
blue was produced. The blue which remained in the 
filter was again treated with lixivium tartari ; the fo- 
lution freed from its ochre by filtration, and the clear 
liquor committed a fecond time to diftillation with vi- 
triolic acid. Pruffian blue was again fepanited, though in 
fmaller quantity than before, and the colouring matter 
came over into the receiver. After one third of the 
matter had paffed over, that which had been obtained 
by the firft. diftillation was added to it, the Pruffiaiv 
blue was feparated from the lixivium in the retort, 
and extracted a third time. Some Pruffian blue was. 
formed again, though in much fmaller quantity; whence 
it is apparent that Pruffian blue may at laft be totally 
decompofed by means of alkali. Lime, or terra pon- 
derofa, likewife extraft the blue colour, and Ihow the 
fame phenomena as alkali. 118a- 

With volatile alkali a compound, confifting of the Colouring 
alkali, iron, and colouring matter, is formed, which 
fhows the fame phenomena with that formed with vo)at;ie ai.. 
fixed alkali. By diftillation />rr fe after it has been kali, 
diffolved in water, the liquor grows thick in confe- 
quence of a. feparation of Pruflian blue, and volatile 
alkali paffes over into the receiver. This volatile fpi- 
rit is impregnated with the colouring matter : it is 
not precipitated by lime-water ; but green vitriol is 
precipitated by it ; and on adding an acid, Pruffian 
blue is formed. If a piece of paper, dipped in a fo- 
lution of green vitriol, be expofed to the vapour of 
this alkali, it is foon decompofed ; and if the fame be 
pencilled over with muriatic acid, it inftantly becomes 

3 blue.. 
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olue. On expofing ttje liquor to the open air, it all 
evaporates, leaving pure water behind. 

As in all the operations with vitriolic acid hitherto 
related, fome linail quantity of it paffes into the re- 

. c ceiver, our author fhows how to deprive the colouring 
that vitriolic taint. For this purpofe no* 

its vkriolic' thinS ^ neceffary than to put a little chalk into 
taint. matter, and rediftil it with a very gentle heat; the 

1184 acid unites with the chalk, and the colouring matter 
How to goes over in its greatett purity. In older to hinder, 

efcapTof 33 much theefcapeof the volatile coiour- 
the colour-ing matter through the lute, he makes ufe of a fmall 
ing matter receiver, putting into it a little dillilltd water, and 
thro’ the placing it fo that the greater part fhall be immerfed 

in cold water during the operation. rFhe water im- 
pregnated with this colouring matter has a peculiar 
but not difagreeable fmell, a tufte fomewhat approach- 
ing to fweet, and warm in the mouth, at the^fame 
time exciting cough. When rectified as above diredt- 

Thismarer ed, it appears to-be neither acid nor alkaline; for it 

mralka- neitht rreddcnSPaPer d>'ed vvith laCinns> nor does it re- 
Jiue. hoie the colour of fuch paper after it has been made 

red ; out it renders turbid the lolutions of foap and 
diepar fulphuris. The fame liquor mixed with fixed 
alkali, though it contains a luperabundance of colour- 
mg matter, reftotes tne bine colour of paper reddened 
by an acid. Fy dill illation to drynefs, there goes 
over a part of the colouring matter which difengages 
itfelf from the alkali ; the rtfiduum is loluhle in water, 
and has all the properties of the bell lixivium fangui- 
ms; but, like the true lixivium, it is dccompofed by 
all the acids, even by that of fixed air. With cauilic 
volatile alkali it forms a kind of amraoniacal fait ; 

m«n-acaar’rhlch’ howevcr> fnlells volatile, though the co- 
falt with muring matter be in ever fo great propoition. By 
volatile al- difiillation the whole inftantly rifes, and nothing but 
kail. pure water is left in the retort. 

Diflolves Magnella precipitated from Epfom fait by cauflic volatile alkali, was diffolved in the colouring matter by 
allowing them to Hand together for feveral days in a 
warm clofe bottle. On expofqre to the open air, the 
rnagnefia feparated from it by its fuperior attraaion 
for aerial acid, and formed on the furface of the 
water a pellicle like that of cream of tartar. This 
folution was hkewife decompofed by alkalies and lime- 

7188 watcr- 
fVery little The colouring matter difTolves but a very fmall 

dercTaPCr1' <iua"tity of tena ponderofa, which may be after- wards precipitated by vitriolic and even by aerial 
acid. 
. or the aium, is not attacked by it. Lime is diffolved in a certain quantity. The fu- 
perabundant portion fbould be feparated by filtration ; 
and as the liquor contains, befides the combined lime’ 
the portion which water itfelf is able to take up, in 
order to free it from this, precifely the fame quantity 
of water impregnated with aerial acid is to be added 
as is reqmfite for precipitating an equal quantity of 
Jime-waten I he colouring matter, thus faturated 
with hme, is to be filtered again, and then to be pre- 
lerved in a well doled bottle to prevent the accefs of 
nxeu air. I his folution is decompofed by all the 
adds, and by the pure or cauftic alkalies. By diftilla- 

ttion the colouring matter rifes, and nothing but pure 
lime is left in the retorU—This folution of lime ap* 

74* , A ^ 
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pears to our author to be fo perfectly faturated, that he l-on. 
employed it in preference to any other in the exper’*  
ments he made on metals, and which we are now about, 'd0 

to relate. ut** 
From the trials made by Mr Scheele, it appears thVm.oTl6 

that the colouring matter has no efFed upon any* me-proper for 
tal or metallic folution, excepting thofe of filver and exFe,i* m 
quickfdver in nitrous acid, and that of iron in fixed °a 

air. The firfl is precipitated in a white powder; the ' 
fecond in a black one; and the third aflumes a fea- Silver, 
green colour, which afterwards turns to blue. With <luic54^,vcr» 
metallic calces it produces the following phenomena. 311,1 ’rfn’ 
1. Gold precipitated by aerated alkali becomes white, by^b^co- 
2. I ne fixed air is difengaged from g precipitate oflonruig 
filver with a flight effervefeenee. 3. Calx of mercurytliatter> 

is diflblved, and yields cryflals by gentle evaporation. 
4. The calx of copper precipitated by aerated alkali on met.ill 
tflerveiees, ano affu.nes a faint citron colour, Calx ofbc 
iron precipitated from its folution in the vitriolic acid 
by the fame alkali, effervefees, and aflumes a dark blue 
colour. 6. Precipitated cobalt Ihows fome figns of 
effervefcence, and changes into a yellowifh brown co- 
lour. The other calces ere not afited upon. 

The precipitating liquor above mentioned, poured r,<H 
into metallic folutions, produces the following appear- r 
ances by means of double elective attsadlion. 1. Gold rl^r.0 ^ 
is precipitated of a white colour, but by adding a fu- 
perabundant quantity of the precipitating liquor the 
calx is rediffolved. The fecond folution is colourlefs 
as water. 2. Silver is precipitated in form of a white 
fubllance of the confiftence of cheefe ; bv adding more 
of the liquor the precipitate is rediffolve’d, and the fo- 
lution is not decompofed either by fa'-ammoniac or 
marine acid. 3. Conofive fublimate apparently un- 
dergoes no change, though it is in reality decom- 
pounded ; the calx being diffolved in the colouring 
matter. Mercury difTolved in the nitrous acid without 
heat, is precipitated in form of a black powder. 4. 
Fhe folutions of tin and bilmlith are precipitated, but 
the^icux is not acted upon by the colouring matter. 
5. The fame effects are produced on the folution of 
butter of antimony, as well as on that of well de- 
pblogilticated erdx of iron. 6. Blue vitriol is preci- 
pitated of a yellow citron colour : if more of the pre- 
cipitating liquor be added, the precipitate is redif- 
Lived into a colourlefs liquor; and a colourlefs folu- 

'dlc fame calx is hkewife obtained by volatile alkali. On adding more of the folution of blue vi- 
tnoJ, the folution, likewife difappears, and the liquor 
a fumes a. green colour. Acids difiolve a portion of 
this precipitate, and the remainder is white. The 
muriatic acid dilfolves the precipitate completely, but 
lets it fall again on the addition of water. 7. The fo- 
lution of white vitriol yields a white precipitate, which 
is rot rediflolved by addition of the precipitating li- 
quor, but is foluble in acids. Thefe folutions fmell 
like the colouring matter, which may be feparatei 
from them by diftiUation. 8. Green vitriol is preci- 
pnateu, firfl of a yellowilh .brown colour, which foon 
changes to green, and then becomes blue on the fur- 
face. Some hours afterwards the precioitate fubiides 
to the bottom of the vefTels, and then the whole mix- 
ture turns blue ; but on adding any acid the preci- 
pitate becomes mllantly blue. If a vtpy fmall quanti- 
0 or green vitriol be put into the precipitating liquor, 

the 
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Iron. the precipitate is entirely diflblved, and the whole af- 

fumes a yellow colour. 7. Solution of cobalt lets 
fall a brownilh yellow precipitate, which is not dif- 
folved by adding more of the precipitating liquor, 
neither is it foluble in acids. By diftiliation the co- 

I194 louring matter goes over into the receiver. 
Inveftiga- Laftly, our author undertook an inveftigation of the 
tion of the conft;tl]ent parts of the colouring matter itfelf; and 

'nrfoTthe hicceeded in fuch a manner as mull do ho- 
col< wring nour to his memory, at the fame time that it promifes to 

be a real and lafting improvement to fcience, by Ihow- 
ing a method of preparing this valuable pigment with- 
out that naufeous and horrid ingredient, blood, which 
is now ui’ed in great quantities for that purpofe.—His 

bilityofthe£rjj j1jnt concernjng this matter feems to have been 

matter.02 taken from an obfervation of the air in his receiver 
accidentally taking lire from the neighbourhood of a 
candle. It burned without any explofion, and he 
was able to inflame it feveral times fucceffively. Wifh- 
ing to know whether any fixed air was contained in 
the colouring matter, he filled a retort half full of 
the liquor containing the colouring matter, and ap- 
plying a receiver immediately after, gave the retort 
a briflc heat. As foon as the receiver was filled with 
thick vapours of the colouring matter, he disjoined it, 
and, inflaming the vapour by a little burning fulphur 
introduced into the cavity, found that the air which 
remained threw down a precipitate from lime-water. 
“ Hence (fayshe) it may be concluded, that the aerial 
acid (a) andphlogilion exill in this colouring matter.” 

It has been aflerted by feveral chemills, that Pruf- 
fian blue by dillillation always yields volatile alkali.— 

1197 To detennine this, Mr Scheele prepared fame exceed- 
Prufiian ingly pure from the precipitating liquor above men- 
blue yields tjoneg an(j rrr<;en vitriol; dilliiling it afterwards in a 
voliitile al- „ „ 0 , . , , , • , • 

glafs retort, to which he adapted a receiver contain- 
ing a little dillilied water. The operation was con- 
tinued till the retort became red-hot. In the re- 
ceiver was found the colouring matter and volatile 
alkali, but no oil; the air in the receiver was im- 
pregnated with aerial acid, and the fame colouring 
matter ; the refiduum was very black, and obeyed the 
magnet. On fubllituting, inltead of the Pruffian blue, 

precipitates of -‘.her metallic fubllances preci- 
pitated by the Pruifian alkali, the refults were: 
x. The yellowilh brown precipitate of cobalt yield- 
ed the very fame products with Pruflian blue it- 
felf; the refiduum in the retort was black. 2. The 
yellow precipitate of copper took fire, and emitted, 
from time to time, fparks during the difiillation. It 
produced little colouring matter, but a greater quan- 
tity of aerial acid and volatile alkali than had been ob- 
tained by the former precipitates. A fublimate arofe 
in the neck of the retort, but in too fmall a quantity 
to make any experiment; the refiduum was reduced 
copper. The precipitate of zinc yielded the fame 
with Pruflian blue. 4. That of filver yielded like- 
wife volatile alkali and fixed air , but chiefly colour- 
ing matter; a fublimate containing fame filver aiofe 
into the neck of the retort; the refiduum was reduced 
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filver. 5. Calx of'mercury cryflalllzcd by means of 
the colouring matter, yielded fome of that matter, 
but fcarce any mark of volatile alkali. Some mercury, 
with a portion of the original compound, arofe in the 
neck of the retort. Ijp ^ 

From thefe experiments Mr Scheele concluded, that ingredient# 
the colouring matter of Pruffian blue was compofed contained 
of volatile alkali and an oily matter. He was con-jn t!?e c0“ 
firmed in this conjecture, by obtaining Pruflian blue 
from green vitriol and fpirit of hartfhorn recently di- 
ftilled on the addition of muriatic acid. The fame 
produCt was obtained by means of the volatile fpirit 
drawn from ox’s blood ; fo that nothing now remain- 
ed, but to imitate thefe natural procefles by artificial- 
ly combining the two ingredients together. For I2C$ 
this purpofe he diftilled a mixture of volatile fait UnfuccefV 
and unCluous oil; a mixture of the fame alkali with hd attempt* 
animal fat, and with oil of turpentine; a mixture ofto 

. , r . . . it artuiudl- qu;ck-lime, ial-ammoniac, and auxunge, with pthersj^ 
of a fimilar kind; but in vain. He began therefore to 
conclude, that as long as the volatile alkali contained 
any water, it could not enter into an union fufficiently 
intimate with the other principles to form the colour- 
ing matter; and finding alfo that the coal of blood, 
mixed with fait of tartar, yielded very good lixivium 
fanguinis, he concluded that no oily matter was ne- 
ceffiary for the fuccefs of the experiment. I20J 

Thus was our author led to make the follow- True mc« 
ing decifive trials, which at once accomplifhed his thod of 
purpofe, and ihowed the truth of the principles he had'‘orra*n£ 
affumed. Three table-fpoonfuls of charcoal powder 
were mixed with an equal quantity of alkali of tar- 
tar, and the mixture put into a crucible. A fimilar 
mixture was put into another crucible, and both put 
into a fire, and kept red-hot for about a quarter of a* 
hour. One of them was then taken out, and the 
contents thrown, while perfectly red-hot, into eight 
ounces of water. At the fame time he put into the 
other quantity an ounce of fal-ammoniac in fmall 
pieces, agitating the whole brilkly together, and 
taking care at the fame time to pulh the fal-ammo- 
niac down towards the bottom of the crucible, which 
he replaced in the fire. Obferving in two minutes af- 
ter, that no ammoniacal vapours arofe, the whole 
mafs was thrown, when red-hot, into eight ounces 
of water. The former lixivium, into which no fal- 
ammoniac had been put, yielded no Pruflian blue; but 
the latter fhowtd the fame phenomena with the bell 
lixivium fanguinis, and produced a great quantity of 
blue. By mixing plumbago with the alkali inllead 
of charcoal, a tolerable lixivium was obtained. 1502 

“ From thefe experiments (fays Mr Scheele), it Volatile 
appears, that the volatile alkali is capable of uniting a!kali ca- 
with the carbonaceous matter, after it has been fub- 
tilized by a ftrong heat ; that it thus acquires the re- with pW, 
markable property of combining fo firmly with fait of^ifton and 
tartar as to be able to fuftain the mod violent degree alka- 
of heat; and when this lixivium is diflblved in water,[Vbas a

to 

there is obtained lixivium fanguinis, as it is called.—great djj> 
It is now eafy to explain what happens in the diftil- gree of 

3 Y lation heat* 

(a; ») TKis reafonmg feems not to be fufficiently conclufive , for late experiments have ftown that 
tion is generally attended with the produdion of fixed a,r, which could not be proved to have an exdtence « 
;£iicr in the materials or common atmofphere before. 
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lation of Pruffian blue, as well as in that of the other 

H03 ab?ve mentioned metallic precipitates.—In the diftil- 
Api et ran- la1:i011 of Prulfian blue, for inftance, the calx of iron 

attracts portion of phlogiflon from the colouring 
matter. . The aerial acid being thus difengaged, mult 
go over into the receiver with the volatile alkali, which 
is fet free at the fame inftant ; but as the .calx of iron 
in the heat of this diftillaiion cannot unite with more 
phlogifton, a portion of the colouring matter, not 
decompofed, muft likewife arife. If the calx of iron 
could combine with the whole of the phlogifton, there 
would come nothing over into the receiver but aerial 

1!ailcl vo^at^c ^ali. In order to prove this, I 
kept from diftilied a mixture of fix parts of manganefe finely 
rifmg by powdered, and one part of pulverized Prufuan blue, 
manganefe. and obtained nothing but aerated volatile alkali, with- 

1205 out the leaft mark of colouring matter.,, 

Mr Scheele further remarks, that this colouring 
mattei may piobably he obtained in an aerial form, 
though he. had not been able to do fo. It is alfo 

-cury and WO,lt^1 no^*ce,
< that, excepting the folutions of filver 

filver from and mercury in nitrous acid, the colouring matter of 
their fohi- Pruffian blue is not able to decompofe any other by a 
tion in ni- fingle elective attra&ion. Now, as we know that 
tious acid. Pruflian blue is not foluble in acids, it naturally fol- 

lo" s> that the colouring matter has a greater affinity 
with iion than acids liave, notwithftanding there is 
no precipitation perceived when this matter is mixed 
with the folution of vitriol of iron. “ It may not be 
eafy (fays Mr Scheele) to give a fatisfaftory expla- 
nation of this phenomenon.” 

lion deflagrates with nitre, and renders the fait al- 
kaline and cauftic. A part of the iron is thus render- 
ed foluble, along with the alkalized fait. A mixture 
of equal parts of iron filings and nitre, injedted into a 
ftrongly heated crucible, and, after the detonation, 
thrown into water, tinges the liquor of a violet or 
purphfh blue colour. I his folution, however, is not 
permanent. ^ I hough the liquor at firft pafles through 
a filter, without any feparation of the iron ; yet, on 
ftanding for a few hours, the metal falls to the bot- 
tcun,. in form of a brick-coloured powder. Volatile 
alkalies inftantly precipitate the iron from this fixed 

1107 alkaline folution. 
Iron filings Iron readily unites with fulphur; and when com- 
andfulphnrbmed with it, proves , much eafier of fufion than by 

itfelf. A mixture of Iron filings and fulphur, moiften- 
ed with water, and preffed down clofe, in a few hours 
fwells and grows hot ; and, if the quantity is larg-e, 
burfts into flame. 6 

. By cementation with inflammable matters, iron im- 
bibes a larger quantity of phlogifton ; and becomes 
much harder, lefs malleable, and more fufible. It is 
then cailedy&'t’/. See Metallurgy, and Steel. 
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§ 5. L ead. 

Lead is a pale or livid-white metal, foon lofing its 
brightnefs in the air, and contra&ing a blackifh or 
greyifh alh-colour. It is the fofteft and meft flexible 

afi metallic bodies j but not ductile to any great de- 
Has very ?rec’ e.’^u‘r. 111 t^ie ^orm wire or leaf; coming far 
Httle tena- ^n°! ^ m ^11S I'^fpecf, of all other metals. It has alfo 
city. the leaft tenacity of all metallic bodies; a leaden wire 

S T R Y. Pradlice. 
of rV of an inch diameter being capable of fuppoiting Lead: 
only 29^ pounds. Lead has, however, a confiderable 
Specific gravity; loflng, when immerfed in water, be- 
tween dr and Tt of its weight. It is of all metals the Ii0 
moft fufible, excepting on'y tin and bifmuth. The Sheet-lead, 
plumbers caft thin fheets of lead upon a table or mould, 
covered with a woollen, and above this with a linen, 
cloth, without burning or fcorching the cloths. The 
melted lead is received in a wooden cafe without a 
bottom ; which being drawn down the doping table 
by a man on each lide, leaves a fheet of its ovvn width, 
and more or lefs thin according to the greater or lefs 
celerity of its defeent. For thick plates, the table is 
covered over with moiftened fand, and the liquid me- 
tal . conducted evenly over it, by a wooden ffrike, 
which bears on a ledge at each fide. 

Some have preferred, for mechanic ufes, the milled Aciwma- 
lead, or flatted (heets, to the caft; as being more equal, ges of mil- 
fmooth, and folid. But whatever advantage of this-^ ^ead 
kind the milled fort may appear to have at firft, they l,recado‘iS• 
are not found to be very durable. When the lead 
is ftre.tched between the rollers, its cavities muft ne- 
ceflfarily be enlarged. The particles of metal that 
may be fqueezed into them can have no union or ad- 
hefion with the contiguous particles; and, of confe- 
quence, muft be liable, from bending, blows, jarrs, 
&c. to ftart out again, and leave the mafs fpongy and 
porous. 1211 

Lead yields, the dulleft and weakeft found of all me-Rendered 

tadic bodies. Reaumur obferves, that it is rendered {•O_lonorou3* 
norous by cafting a fmall quantity into a fpherical or 
elliptical fegment, as in the bottom of an iron-laddle ; 
from hence he conjectures, that the found of the fo- 
norous metals might be improved for the bells of 
clocks, &c. by giving them a fimilar form. 

. Though this metal very foon lofes its luftre, and tar- 
nifhes in the air, it refills much longer than iron or 
copper the combined adlion of air and water, before 
it is decompofed or deftroyed; and hence it is exceed- 
ingly ufeful for many purpofes to which thefe metals 
can by no means be applied. When juft become fluid, nJdned. 
lead looks bright like quickfilver; but immediately 
contrails a varioufly coloured pellicle on the furface. 
If this is taken oft, and the fire continued, a frelh pel- 
licle will always be formed, till the metal is by degrees 
changed into a dulky powder or calx. The injedtion 
of a little fat, charcoal-powder, or other inflammable 
matter, prevents this change, and readily revives the 
calx into lead again. It is faid, that lead, recovered 
from its calces, proves fomewhat harder and whiter 
than at firft, as weH as lefs fubjeCt to tarnifh in the 
air. 

The blackifh calx or aflies of lead become of a very MiwJi 
different appearance if the calcination is continued 
with a fire fo moderate, as not to melt them, and par- 
ticularly if expofed to flame. By this treatment it is 
laid that they become firft yellow; then they are call- 
ed maficot or yellow lead. This colour becomes gra- 
dually more and more intenfe, till at laft the calx is of 
a deep, red; and then is called minium or red lead} 
but it is certain, that by proper management this calx 
never becomes yellow, a flam ng a reddifh colour from 
the beginning. Too great a heat makes it irrecover- 
aofy yellow. It can be more eafily prepared without 

expofure 
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expofure to the flame. The degree of heat neceflary 
for converting it into minium is between 600 and 700 
of Fahrenheit. 

If, inftead of keeping this calx in a continued mo- 
derate heat, it be fuddenly fufed, the matter then puts 
on a foliated appearance, changing to a dull kind 
of brick-colour when powdered, and is then called li- 
tharge. Moft of this fubftance is produced by refining 
filVer with lead (fee Refining); and is of two kinds, 
white and red. Thefe two are dillinguifned by the 
names of litharge of gold, and litharge of fiver. The 
moft perfect is that called litharge of gold: the pale 
fort contains a^confiderable proportion of lead in its 
metallic ftate ; and even the higheft coloured litharge 
is feldom free from a little metallic lead, difcoverable 
and feparable by melting the mafs in a crucible; when 
the lead fubfides to the bottom. 

Lead mingles in fulion with all the metals except 
’ iron, with which it refufes any degree of union as 

long as the lead preferves its metallic form. On con- 
tinuing the fire, the lead, fcorifying or calcining, ab- 
forbs the phlogiftic principle of the iron, and confe- 
quently promotes the calcination of that metal ; both 
being at length reduced to calces. The fufible calx of 
lead eafily unites with the calx of iron, and both melt 
together into an opaque brown or blackifh glafs. Cop- 
per does not unite with melted lead till the fire is rai- 
led fo high as to make the lead fmoke and boil, and 
of a bright red heat. Pieces of copper, now thrown 
in, foon diflblve and difappear in the lead : the mix- 
ture, when cold, is brittle, and of a granulated tex- 
ture. The union of thefe two metals is remarkably 
flight. If a mixture of copper and lead is expofed 
to a fire no greater than that in which lead melts, 
the lead almoft entirely runs off by itfelf; a fepa- 
ration of which no other example is known. What 
little lead is retained in the pores of the copper, may- 
be fcorified, and melted out, by a fire confiderably lefs 
than is fufficient to fufe copper. If any of the copper 
is carried off by the lead, it fwims unmelted on the 
furface. 

Gold and filver are both diffolved by lead in a flight 
red heat. They are both rendered extremely brittle 
by the minuteft quantity of this metal; though lead is 
rendered more dublile by a fmall quantity of either of 
them. In cupellation, a portion of lead is retained by 
gold, but filver parts with it all. On the other hand, 
in its eliquation from copper, if the copper contains 
any of the precious metals, the filver will totally melt 
out with the lead, but the gold will not. I he attrac- 
tion of lead to copper, however flight, is greater than 
that of copper to iron : a mixture of copper and iron 
being boiled in melted lead, the copper is imbibed by 
the lead, and the iron thrown up to the top. Silver 
is in like manner imbibed from iron by lead; whilft 
tin, on the contrary, is imbibed from lead by iron. 
If two mixtures, one of lead and tin, and another of 
iron and filver, be melted together, the refult will be 
two new combinations, one of the tin with the iron at 
the top, the other with the lead and filver at the bot- 
tom : how carefully foever the matter be ftirred and 
mixed in fufion, the two compounds, when grown 
cold, are found diftinbf, fo as to be parted with a blow. 

This metal is foluble in alkaline lixivia and expref- 

I S T R Y. 
fed oils. Plates of lead boiled in alkaline lixivia, have 
a fmall part diffolved, and a confiderable quantity cor- 
roded : the folution ftains hair black. Lead, fufed ,216. 
with fixed alkaline falts, is in part corroded into aSMlu-iem» 
dark-coloured fcoria, which partially diflblves in wa-iVoik ^ 
ter. Expreffed oils diffolve the calces of lead, by boil- 
ing, in fuch large quantities as to become thick and 
confiftent: hence plaflers, cements for water-works, 
paint for preferving nets, &c. Acids have a greater 
affinity with leads than oils have. If the common pla- 
fter, compofed of oil and litharge, be boiled in diftil- 
led vinegar, the litharge will be diffolved, and the oil 
thrown up to the top. The oil thus recovered, proves 
foluble like effential oils in fpirit of wine ; a pheno- 
menon firft taken notice of by Mr Geoftroy. 

§ 6. Tin. 

The colour of this metal refembles filver, but is 
fomewhat darker. It is fofter, lefs elattic, and fo- 
norous, than any other metal except lead. When 
bent backwards and forwards, it occafions a crackling 
found, as if torn afunder. It is the lighteft of all the 
malleable metals, being little more than feven times 
fpecifically heavier than water. The tenacity of its 
parts alfo is not very confiderable ; a tin wire of ^ 
of an inch diameter being able to fupport only 49^ 
pounds. llty 

Tin is commonly reckoned the leaft duftile of all Capable of 
metals except lead; and certainly is fo, in regard tobnng beat 
duOtility into wire, but not in regard to extenfibility |^es.un 

into leaves. Thefe two properties feem not to be fo 
much connected with one another as is generally ima- 
gined. Iron and fteel may be drawn into very fine 
wire, but cannot be beat into leaves. Tin, on the 
other hand, may be beat into very thin leaves, but 
cannot be drawn into wire : gold and filver- poffefs 
both properties in a very eminent degree ; whilft 
lead, notwithftanding its flexibility and foftnefs, can- 
not be drawn into fine wire, or beat into thin leaves. It 
melts the moft eafily of all the metals; about the 
430th degree of Fahrenheit’s thermometer. Heated 
till almoft ready to melt, it becomes fo brittle that 
large blocks may be eafily beat to pieces by a blow. 
The purer fort, from its facility of breaking into long 
fiiiifing pieces, is called grain-tin. Melted, and nim- 
bly agitated at the inftant of its beginning to congeal, 
it is reduced into fmall grains or powder. I2Ig 

With the heat neceflary for fufion, it may alfo be Calcined* 
calcined; or at leaft fo far deprived of its phlogifton 
as to appear in the form of a grey calx, which may 
be entirely reduced to tin by the addition of inflam- 
mable matter. The calcination of tin, like that of 
lead, begins by the melted metal lofing its brightnefs, * 
and contracting a pellicle on its furface. If the fire is 
railed to a cherry-red, the pellicle fwells and burffs, 
difeharging a fmall bright flame of an arfenical fmell. 
13y longer continuance in the fire, the metal is con- 
verted firft into a greyilh, and then into a perfeCtly 
white calx, called putty, which is ufed for polilhing 
glafs and other hard bodies. 

The calx of tin is the moft refraftory of all others. 
Even in the focus of a large burning mirror, it only 
foftens a little, and forms cryftalline filaments. With 

3 Y 2 g^fs 
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gkfs of bifmuth, and the fimple and arfenicated glaffes 
of lead, it forms opaque milky compounds. By this 
property it is fitted for making the bafis of the im- 
perfect glafies called enamels; (fee Glass and Ena- 
mel). The author of the Chemical Dictionary re- 
lates, “ that having expofed very pure tin, fingly, to a 
fire as ftrong as that of a glafs-houfe furnace, during 
two hours, under a muffle, in an uncovered teft, and 
having then examined it, the metal was found covered 
with an exceedingly white calx, which appeared to 
have formed a vegetation ; under this matter was a 
reddifh calx, and an hyacinthine glafs ; and laftly, at 
the bottom was a piece of tin unaltered. The expe- 
riment was feveral times repeated with the fame fuc- 
cefs.” 

Nitre deflagrates with tin, and haftens the calcina- 
tion of this as well as of other imperfeCl metals. The 
vapours which rife from tin, by whatever method it 
is calcined, have generally an arfenical fmell. Tin 
melted with arfenic falls in great part into a whitifii 
calx : the part which remains uncalcined proves very 
brittle, appears of a white colour, and a fparkling pla- 
ted texture, greatly refembling zinc. The arfenic is 
ftrongly retained by the tin, fo as fcarcely to be fepa- 
rable by any degree of fire ; the tin always difeover- 
ing, by its augmentation in weight, that it holds a por- 
tion of arfenic, though a very intenfe fire jhas been 
ufed. Hence, as the tin ores abound in arfenic, the 
common tin is found alfo to participate of that mi- 

nio neral. 
Arfenic fe- Henckel difeovered a method of feparating aftual 

Irani tin. ar^en^c from t'” 5 namely, by flowly diffolving the tin 
in eight times its quantity of an aqua regia made with 
fal ammoniac, and fetting the folution to evaporate in 
a gentle warmth: the arfenic begins to concrete whilll 
the liquor continues hot, and more plentifully on its 
growing cold, into white cryftals. M. Margraaf, in 
the Berlin Memoirs for 1747, has given a more par- 
ticular account of this procefs. He obferves, that the 
white fediment which at firfl feparates during the dif- 
folution, is chiefly arfenicaJ ; that Malacca tin, which 
is accounted one of the pureft forts, yielded no lefs 
than ith its weight of arfenical cryftals; that fome forts 
yielded more; but that tin extraefted from a particular 
hind of ore, which contained no arfenic, afforded none. 
That the cryftals were truly arfenical, appeared from 
their being totally volatile ; from their fubliming (a 
little fixed alkaline fait being added to abforb the 
acid) into a colourlefs pellucid concrete ; from the 
fublimate, laid on a heated copper-plate, exhaling in 
fumes of a garlic fmell; from its ftaining the copper 
white ; and from its forming, with fulphur, a com- 
pound fimilar to the yellow or fulphurated arfenic. 
He found that the arfenic was feparable alfo by means 
of mercury ; an amalgam of tin being long triturated 
with water, and the powder which was waftied off 
committed to diftillation, a little mercury came over 

Ta2x and bright arfenical flowers arofe in the neck of the 
J>r Lewis’s retort. Dr Lewis obferves, that the crackling noife 

of tin in bending may poffibly arife from its arfenic ; 
as thofe operations which are faid to feparate arfenic 
from the metal, likewife deprives it of this property. 

Tin may be adayed, in any proportion, with all me- 
dals by Mon: but it abfolutely deftroys their dudtility, 

I S T R Y. Pra&ice. 

obferva- 
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and renders them brittle, as in bell-metal; whence this Mercury 
metal has obtained the name of diabolus metallorum. or Q.uick~ 

Iron is diffolved by tin in a heat far lefs than that in llIver'  . 
which iron itfelf melts; the compound is white and l222 
brittle. Iron added to a mixture of lead and tin, takes Injurious t© 
up the tin, leaving the lead at the bottom ; and, in like 0,^er me~ 
manner, if lead, tin, and filver, are melted together, ‘■“k* 
the addition of iron will abforb all the tin, and the tin 
only. Hence an eafy method of purifying fiiver from 
tin. 

Tin, notwithftanding it is, like lead, foon deprived r 
of its luftre by expofure to the air, is neverthelefs^ot ^lbl* 
much lefs liable to ruft than eitner iron, cooper, or 
lead; and hence is advantageonfiy ufed for covering 
over the infides of other metalline veffels. The arnal- 
gam 0/ mercury and tin is employed to cover one ©f 
the luiidccs of lookmg-glafles ; by which they are ren- 
dered capable of reflecting the rays of light. The 
amalgam alfo, mixed with fulphur and fal ammoniac, Aiirum 
ana iet to fubhme, yields a Iparkhng gold-coloured mofaicurai- 
fubftance called annum moj'aicum j which is fometimes 
ufed as a pigment. 1 his preparation is commonly 
made from quicklilver and tin, of each two parts, 
amalgamated together ; and then thoroughly mixed 
with iulphur and ial ammoniac, of each one part and 
a half. The mercury and fulphur unite into a cinna- 
bar, which fublimes along with the fal ammoniac j 
and, aitei iubhmation, the aurum mofaicum remains 
at the bottom. 

Sulphur may be united with tin by fufion; and forms 
with it a brittle mafs, more difficultly fufible than pure 
tin. Sulphur has, in this refped, the fame effeft up- 
on tin as upon lead. The allay of tin leffens the fufi- 
bihty of thefe very fufible metals; while it increafes 
the fufibility of other difficultly fufible metals, as iron 
and copper. 

§ 7* Mercury or Quicksufer. 

Mercury is a fluid metallic fubftance, of a bright 
filver colour, refembling lead or tin when melted ; en- 
tirely void of tafte and fmell; extremely divifible ; and 
congealable only in a degree of cold very difficultly 
produced, in this country, by art (fee Cold and Con- 
celatkin). It is the moft ponderous- of all fluids,HeavS.V 
and of all known bodies, gold and platina excepted ^winterthan, 
its ipecihc gravity being to that of water nearly as 14in fununer. 
to 1.. It is found to be fpecifically heavier in winter 
than in fummer by 25 grains in 11 ounces. 

Neither air nor water, nor the united adion of thefe 
two, feem to make any irnpreffion upon mercury : nor 
is it more fufceptible of ruft than the perfect metals. 
Its furface, neverthelefs, is more quickly tarnifhed 
than gold or filver; becaufe the duft which floats in 
the air, quickly feizes on its furface. The watery va- 
pours alfo, which float in the air, feem to be attrac- 
ted by mercury. 

From thefe extraneous matters, which only flightly „ ^ 
adhere to it, mercury may be eafily cleanfed by paf- Jon ^ 
ling it through a clean new cloth, and afterwards 
heating it : but it mixed, with any other metal, no fe- 
paration can be effeded without diftillation. In this 
procefs, a fmall portion of fome of the metals gene- 
rally arife * along with the mercury. Thus, quickiil-- 
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—v  ver diftnied from lead, bifmuth, or tin, appears lefs 

Mercury bright than before; ftains paper black ; fometimes ex- 
or Quick- bibits a Ikin upon the furface ; and does not run freely, 

or into round globules. Mr Boyle relates, that he has 
obferved the weight of mercury fenfibly increafed 
by diftillation from lead, and this when even a very 
moderate fire was made ufe of. By amalgamation 
with llellated regulus of antimony, and then being 
diftilled after a few hours digeftion, mercury is faid to 
become, by a few repetitions of the procefs, more 
ponderous, and more active. The animated, or phi- 
lofophic mercuries of fome of the alchemifts, are fup- 
pofed to have been mercury thus prepared. By the 
fame, or fimilar proceffes, feem to have been obtained 
the curious mercuries which Boyle declared he was 
poffefi'ed of, and made himfelf; which were t£ confi- 
derably heavier in fpecie than common quickfilver,— 
difiblved gold more readily,—grew hot with gold, fo 
as to be ofFenfive to the hand, and elevated gold in 
diltillation.” When quickfilver is to be dillilled, it is 
proper to mingle it with a quantity of iron-filings ; 
which have the property of making it much brighter 
than it can be otherwife obtained, probably by furnifh- 
ing phlogifton. 

By digeftion in a ftrong heat for feveral months, 
mercury undergoes a confiderable alteration, changing 
into a powder, at firft a fir-coloured, afterwards yel- 
low, at length of a bright red colour, and an acrid 
tafte ; and is then called mercurius precipitatus per fe. 
In this laft ftate it proves fimilar to the red precipi- 
tate, prepared from a folution of mercury in nitrous 
acid. This calx proves lefs volatile in the fire than 
the mercury in its fluid ftate. It fupports for fome 
time even a degree of red heat. In- the focus of 
a burning mirror, it is faid to melt into glafs when 
laid upon a piece of charcoal, and to revive into 
running mercury before it exhales. Evaporated by 
common fire, it leaves a fmall portion of a light brown 
powder; which, Boerhaave relates, bore a blaft-heat; 
fwelled into a fpongy mafs ; formed with borax a vi- 
treous friable fubftance ; but vanilhed in cupellation. 

M - By a long continued digeftion in a gentle heat, mercury 
unalterable fuffers little change. Boerhaave digefted it in low 
by a gentle degrees of heat, both in open and clofe veflels, for 
Beat; years together, without obtaining any other re- 

ward for his labour than a fmall quantity of black pow- 
der ; which, by trituration, was quickly revived into 
running mercury. Conftant triture, or agitation, pro- 
duce a change fimilar to this in a fiiort time. Both 
the black and red powders, by bare expofure to a hre 
fufficient to elevate them, return into fluid mercury. 
The red powder has been revived by Amply grinding 
it in a glafs mortar. 

In like manner, quickfilver remains unchanged by 
diftillation. Boerhaave had the patience to diftil 18 
ounces of mercury upwards of 500 times over, with- 
out obferving any other change than that its fluidity 
and fpecific gravity were a little increafed, and that 

Xxplofion feme grains of a fixed matter remained. I he vapours 
by t! '.c va- of mercury, like thofe of all other volatile bodies* 
pours of caufe violent explofions if confined. Mr Hellot gives 

an account of his being prefent at an experiment of 
this kind : a perfon pretending to fix mercury, had 
inclofed it in .an iron box clofely welded. When the 
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mercury was heated, it burft the box, and diffipated^Vrm- 
in invilible vapours. or Quick- 

Mercury difiblves or unites with all metallic bodies, |llver’ 
except three, uiz. iron, arfenic, and nickel: in fome ^ 
cafes it will abforb metals, particularly gold and filver, Amaiga- 
from their folutions in acids or alkalies ; but does not mate Mvith 
adl upon any metal when combined with fulphur, nor different 
on precipitates made by alkalies, nor on calces by f^hances.- 
fire. Whatever metal it is united with, it conftantly 
preferves its own white colour. It unites with any 
proportion of thofe metallic fubftances with which it 
is capable of being combined ; forming, with different 
quantities, amalgams of different degrees of confift- 
ence. From the fluid ones, greateft part of the quick- 
filver may be feparated by colature. Bifmuth is fo 
far attenuated by mercury, as to pafs through leather 
with it in confiderable quantity. It alfo promotes the 
adftion of quickfilver upon lead to a great degree; fo 
that mercury united with -g-> or rV its weight of 
bifmuth, diffolves maffes of lead in a gentle warmth, 
without the agitation, triture, comminution, or melt- 
ing heat neceffary to unite pure mercury with lead. 
From thefe properties, this folution of bifmuth in mer- 
cury becomes a proper folvent for pieces of lead lod- 
ged in the human body.. 

On triturating or digefting amalgams for a length Separations 
of time, a blackifti or dufky-coloured powder arifes !^e a" 
to the lurtace, and may be readily warned oil by wa- ted metal, 
ter. Some of the chemifts have imagined, that the 
amalgamated metal was here reduced to its conftituent 
parts: but puie mercury is by itfelf reducible to a 
powder of the fame kind ; and the metallic particles 
in this procets, united with the mercury, are found to 
be no other than the metal in its entire fubftance. 
Some metals feparate more difficultly than others ; 
gold and filver the moft fo Boerhaave relates, that 
if the powder which feparates from an amalgam of 
lead be committed to diftiliation with vinegar in a 
tall veffcl, the mercury will rife before the vinegar 
boils ; that, by a like artifice, quickfilver may be made 
to diitil in a lefs degree of heat than that of the hu- 
man body : but Dr Lewis, though he made many 
trials, was never able to fuaceed. 1234 

By amalgamation with gold, mercury may become f?
eCjnjes 

exceedingly fixed; fo as not to be diffipable by the great- 
eft heat. Concerning this, Dr Brandt relates the fob tioifwith: 
lowing curious experiment : “ Having amalgamated gold, 
fine gold with a large proportion of quickfilver, and 
ftrained off the fuperfluous mercury, he digefted the 
amalgam in a clofe flopped veflel for two months with 
fuch a degree of heat, that a part of the quickfilver 
fublimed into the neck of the glafs. The matter be- 
ing then ground with-twice its weight of fulphur, and 
urged with a gradual fire in a crucible,. a fpongy calx 
re ained ; which being melted with borax, and after-- 
wards kept in fufion by itfelf for half an hour, in a 
very violent fire, ftill retained fo much of the quick- 
filver as to become brittle under the hammer, and 
aopear internally of a leaden colour. The metal be- 
in - again amalgamated with frefh mercury, the amal- 
gam again ground with fulphur, and expofed to an in- 
tenfe fire, a fpongy calx remained as before. This 
calx being digefted in two or three frefh parcels of 
aqua regia, a fmall portion of whitifh matter remain- 
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ed at lafl undiffolved. The paper which covered the 
cylindrical glahs wherein the digeltion was performed, 
contracted, from the vapours, a deep-green circular 
fpot in the middle, with a fmaller one at the fide ; 
whereas the aqua regia digefted in the fame manner 
by itfelf, or with gold, or with mercury, gave no llain. 
The firft folution, on the addition of oil of tartar per 
deliquiumy grew red as blood ; on handing, it depoii- 
ted, firft, a little yellow calx, like aurum fulminans ; af- 
terwards, a bright matter like fine gold ; and at laft, a 
paler precipitate, inclining to green ; its own deep reel 
colour and tranfparency remaining unchanged. Be- 
ing now committed to diftillation, a colourlefs liquor 
arofe ; and the refiduum, perfectly exficcated, yield- 
ed, on edulcoration, a yellow calx of gold ; which the 
alkaline lixivium had been unable to precipitate. The 
fecund folution turned green on the admixture of the 
alkaline liquor, and let fall a white precipitate, which 
turned black and brown. The feveral precipitates 
'were calcined with twice their weight of fulphur, and 
then melted with four times their quantity of flint, and 
twelve of pot-afh, in a fire vehemently excited by bel- 
lows. The fcoria appeared of a golden colour, which, 
on pulverization and edulcoration, vanifhed. At the 
bottom was a regulus, which looked bright like the 
pureft gold ; but was not perfe&ly malleable. Broken, 
it appeared internally white ; and the white part a- 
mounted to at leaft one-third its bulk. Befides. this 
lump of metal, there were feveral others, white like 
filver, and foft as lead.” 

In Wilfon’s chemiftry, we have a procefs for con- 
be convert-verting quickfilver into water, by dropping it by little 
able mto and little into a tall iron veflel, heated almoft to a white 
water• heat in the bottom. Over the mouth of this velfel 

were luted feven aludels; and on the top, a glafs alem- 
bic head, with a beak, to which was fitted a receiver. 
The mercury was put in fo flowly, that it required 
16 hours for one pound. Every time that a little 
quantity of mercury was put in, it made a great noife, 
filling the aludel’s head and receiver with white 
fumes. When the veflels were cooled, a little water 
was found in each of the receivers, and in the firft 
and fecond fome grains of crude mercury. The 
whole quantity amounted to 13 ounces and 6 drachms; 
which was expected to prove a powerful folvent of 
gold and filver : but, on trial, was found to be in no 
refpeft different from common water. On this ex- 

j . periment Dr Lewis has the following note. 
Dr Lewis’s P°ffibility of converting mercury into wa- 
detedbon ter, or at leaft of obtaining a great quantity of water 
of tbe falfe-from mercury, has not only been believed by feveral 

woceff fhlSgreat men t^ie c*iemica^ art> hut fome .have even r a‘ ventured to affert that they have a&ually made this 
change. Yet, neverthelefs, they have delivered the 
hiftory of this affair with fuch marks, as feem to make 
the reality of the change extremely doubtful. Mr 
Boyle (in his trait of the producihlenefs of Chemical 
Principles, annexed to Scept. Chemifl. p. 2^5.) fays, 
“ that he once obtained water from mercury without 
additament, without being able to make the like ex- 
pet iment fucceed afterwards.” M. Le Febure, who 
is generally looked upon as an honeft practitioner, 
direits a procefs fimilar to that above (Wilfon’s), for 
obtaining of this mercurial water. But it is to be fu- 
fpsited, as Mr Hales very well obferVes (in his 
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tical Experiments, p. 200.), that Mr Boyle and others Mercury 
were deceived by fome unheeded circumftance, when °r Qi3lck- 
they thought they obtained a water from mercury, *live:' 
which fhould feem rather to have arifen from the lute 
and earthen veffels made ufe of in the diftillation : 
for Mr Hales could not find the leaft fign of any moi- 
fture upon diftilhng mercury in a retort made of an 
iron gun-barrel, with an intenfe degree of heat; al- 
though he frequently cohobated the mercury which 
ca ne over into the recipient. “ In a courfe of chemi- 
cal experiments, I repeated Mr Hales’s procefs, and 
urged the mercuryq which was let fall by little and 
little, through an aperture made in the gun-barrel, with 
a moil intenfe degree of heat, without obtaining any 
water ; but it being fufpeCted by a byllander, that the 
mercury in this experiment came over before it had 
been lufficiently a&ed upon by the fire, by reafon of 
the lownefs of the neck of the diftilhng inftrument, 
the experiment was varied in the following manner. 
Sixteen ounces of mercury were heated in a crucible, 
in order to evaporate any moifture that might have 
been accidentally mixed with it; and an iron gun- 
barrel of four feet in length, being placed perpendi- 
cularly in a good furnace, and a glats-head and reci- 
pient fitted to its upper part, the mercury was let fall 
by little and little into the barrel, and the fire urged 
with bellows. After each injeftion, the mercury 
made a confiderable noife and ebullition, and arofe 
into the head ; where it foon condenfed and trickled 
down, in the common form of running mercury, into 
the recipient, without the leaft perceptible appear- 
ance of any aqueous humidity.” 

Mercury is difficultly amalgamated with regulus of jjr)
I

>v
2'5^ 

antimony and copper ; for which fome particular ma-am^are 
noeuvres are required, d. wo of Dr Lewis’s receipts for with regu- 
uniting quickfilver with copper, we have already given Ius of anti" 
(rT 1153.): with regulus of antimony, mercury, he fays,mony* 
may be perfectly united, by pouring a fmall ftream of 
meited regulus into a confiderable portion of mercury, 
made almoft boiling hot. Another method directed 
by Henckel, is to put mercury into an iron mortar 
along with fome water, and fet the whole over the 
fire. When the water boils, a third or fourth part of 
melted regulus is to be poured in, and the mafs 
ground with a peftle, till the amalgam is completed. 
I he uie of the water, as Dr Lewis obferves, is to 
hinder the mercury from flying off by the heat of the 
regulus : but as the two are by this means not put 
together in fo hot a ftate, the union is more difficult, 
and lets perfedl. d he lots of the mercury, in the firft 
procefs, may be prevented by uting a large veffel, and 
covering it with a perforated iron-plate, through the 
hole in which the regulus is to be poured. This me- 
thod is likewife applicable to the amalgamation of 
copper. 

With fulphur, mercury unites very readily, form- 
ing by trituration, or fimple fufion, a black powder 
or mafs, called Ethiops mineral; which, by careful fub- 
limation, becomes the beautiful red pigment called 
nsermillion. (See Sulphur, fedl. iv.). ° Ji1(J 

Iheextenfive ule of mercurius dulcis in medicine 
has rendered it an objed to chemifts to find out fome ti<m5 

method of preparing it with lefs expence and trouble, Sis'in’ 
and with more certainty of its effe&s, .than it can be by the moift 
the methods hitherto'mentioned. This is now accom-^y- 

plifhed 

123S 
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Mercury piithed through the induflry of Mr Scheele, to whom 

chemiltry in general has been fo much obliged. His 
method is as follows: 

i aKe half a pound of cpiickfilver, and as much 
pure common aquafortis. Pour it into a fmall cucur- 
bit with a pretty long neck, hop the mouth with a 
little paper, and put it into warm fand. Some hours 
afterwards, when the acid appears no longer to a£t 
upon the quickiilver, the lire is to be augmented lo as 
to make the folution nearly boil. This heat is to be 
continued for three or four hours, and the veffel now 
and then to be fhaken. Towards the end, regulate 
the heat in fuch a manner that the felution lhall gently 
boil for a quarter of an hour. la the mean time, dif- 
folve 4-I- ounces of pure common fait in fix or eight 
pounds of water ; pour this folution, ftill boiling, ^in- 
to a glafs veffel, and immediately afterwards mix with 
it the above-mentioned folution of quickfilver, which 
aifo muft be boiling; in fmall quantities at a time, with 
ccnilant agitation. When the precipitate has fettled, 
decant off the clear liquor, and pour hot water again 
on the precipitate, with which it is to be edulcorated, 
till the water Handing upon it fhall be entirely tafte- 
lefs. Put the whole obtained by thefe means toge- 
ther, filter and diy it in a mild heat.” 

On this procefs it is remarked, that when the quick- 
filver no longer effervefees with the acid, one would 
imagine that a faturation had taken place. But this is 

f lunon of far from being the cafe. By increafing the heat the 
quickiilver. folution is ftill able to diffolve a great quantity; with 

this difference, however, that, whereas the quickfilver 
in the beginning is calcined, a great deal of it after- 
wards, in a metallic form, is dtflolved, as appears 
from this, that not only no more elaftic vapours a- 
feend ; but alfo, that with fixed and volatile cauftic al- 
kalies a black precipitate is obtained ; otherwife, when 
the folution contains only calcined quickfilver,. the 
precipitate, is yellow. If the black precipitate be 
gently diftilled, quickfilver arifes, and there'remains a 
yellow powder, which is that part of the metal that 
was calcined by the nitrous acid. The fire muft at 
any rate be augmented, in order to keep the mercu- 
rial calx diffolved, the compound of this metal and 
nitrous acid being extremely apt to cryftallize even in 
the heat. There commonly remains fome undiffolved 
quickfilver; but it is always better to take too much 
than too little ; for the more metal the mercurial foiu- 
tion contains, the more mercurius dulcis is obtained at 
laft. Phe quantity here mentioned ufually produces 
81- ounces of mercuritts dulcis. The mercurial folu- 
tion muft be cautioufly poured into that of fea-falt, 
that no mercury may follow. Two ounces of fait 

, would be fufficient for the precipitation of all the 
quickfilver ; but when fo fmall a quantity is ufed, it 
may eafily happen, that fome fuperabundant corrofive 
fublimate may adhere to the precipitate, which water 
alone is incapable of entirely feparating. Among ojher 
advantages this method of making mercurius dulcis 
poffeffes, it is none of the leaft, that the powder is 
much finer than any to which it can be reduced in the 
common way by trituration, however long continued. 

§ 8. Zinc. 

This is a femimetal of a bluifh white colour. It is 
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the leaft brittle of any of the femimetals; and when 
amply fuppljed with phlogifton, which may be done 
oy treating it in clofe veffels with inflammable mat- 
ters, it poffeffes a femidu&ility, by which it may be flat- 
tened into thin plates. When broken, it appears formed 
of many fiat fliining plates or facets, which are laro-er 
when fiowly than when haftily cooled. When heat- 
ed, it is very brittle ; and crackles like tin, only loud- 
er, when bent. Expofed to the air, it contra&s in 
length of tiine a yellowifh rufl. Its fpeciiic gravity, 
according to Ur Lewis, is to that of water as 7^ to 1.ri0!:1. 

It begins. to melt as foon as red-hot; but does not 
flow thin till the lire is raifed to a white heat. Then 
the zme immediately begins to burn with an exceed- 
ingly bright and beautiful flame. Kept juft in fufion, 
it calcines flovvly j not only on the upper furface, 
but like wile round the fides, and at the bottom of 
the^ crucible. If feveral pieces are juft melted to- 
gether, the mafs, when grown cold, may be broken 
into the lame number; their union being prevented 
by a yellowilli calx, with which each piece is covered 
over. M. Malouin relates, in the French Memoirs 
for 1742, that a quantity of zinc being melted fix 
times, and the fufion continued fifteen hours each 
time, it proved, on every repetition, harder, more 
brittle, lefs fulible, and lefs calcinable: that after the 
two firft fulions, its colour was grey; after the third, 
brown ; and after the fourth, black : that the fifth 
rendered it of a Hate-blue; and the fixth of a clear 
violet. 

So violent is the deflagration of zinc, that the whole Flowers of: 
of its calx is fublimed by it, in the form of light flocks, z‘nc* 
or wool; which, however, are eafily reduced to a 
fine powder. I hefe are ufed in medicine, and reck- 
oned an excellent remedy in epileptic cafes. When 
once fublimed, they are by no means capable of be- 
ing elevated again by the moft violent heat. In a 
heat far greater than that in which they firft arofe, 
they fuffer no alteration ; in a very vehement one, 
they medt, according to Henckel, into a femiopaque 
green glafs. Vitrified with borax, they give a grey, 
or brownifh, glafs. From the brightnefs of the flame 
of burning zinc, and the garlic fmell which it is faid 
to emit, .fome have concluded that zinc contained the 
phofphorine acid; wffch, from fome other circum- 
llances, is not altogether improbable. 1242 

The flowers of zinc have been thought very diffi- 
cultly, or.not at all, reducible to their metallic form facing0 

by an addition of phlogifton. But Dr Lewis obferves, them, 
that this difficulty proceeds notfrom their unfitnefs tube 
reilored into the form of zinc, but from the volatility of 
the femimetal, which occafions its being aifiipated in 
fumes, if the common methods are made ufe of. All 
calces, thofe of iron excepted, require a greater heat 
for their fufion than that in which the metal itielf 
melts ; and as a full melting heat is the greateft that 
zinc can fuftain, it burns and calcines the inftant of 
its revival, if the air is admitted ; and in clofe veffels 
efcapes, in part at leaft, through their pores. On 
mixing flowers of zinc with powdered charcoal, and 
urging them with a iirong fire in a crucible, a defla- 
gration and frefh fublimation enfue : fufficient marks 
that the zinc has been reduced to its metallic form ; 
for as long as it remains in the ftate of calx, neither 
of thefe effeds can happen. If the veffel is fo con- 

trivedi 
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trived as l© exclude the air, and at the fame time to 
allow the reviving femimetal to run off from the vehe- 
mence of the heat, into a receiver kept cool, the zinc 
will there concrete, and be preferved in its metallic ftate. 
It is Hill more etfeftually detained by certain metallic 
bodies, as copper, or iron; with which the zinc, when 
thus applied, unites more readily and perfectly than 
it can be made to do by any other means. 

Homberg pretended to obtain an oil from the 
flowers of flowers of zinc, by diflblving them in diftilled vine- 

inc by Mr gar, and then diftilling the folution in a glals retort. 
At firil a quantity of phlegm arofe ; then the fuper- 
fluous acid ; and at laft an empyreumatie oil. This 
laft, which Homberg imagined to proceed from the 
flowers of zinc, Newmann very juftly attributes to the 
diltilled vinegar. 

An oil of another kind was obtained by Mr Hel- 
Hehot iot from the above folution, by digelling the aih-co- 

loured refiduum, which remained after the diftilla- 
tion, with the acidulous phlegm which came over, for 
eight or ten days ; diftilling the tindture to drynefs ; 
and repeating the extraction with the diftilled liquor, 
till the quantity of dry extraCt thus obtained was 
very conliderable. This re fin-like matter, diftilled 
in a retort with a ftronger fire, yielded a yellowiftr 
liquor, and a white fublimate. The liquor difeovered 
no mark of oil; but, upon being pafled upon the fub- 
limate, immediately diffolved it, and then exhibited 
on the furface feveral drops of a reddiih oil. Some of 
this oil was taken up on the point of a pencil, and ap- 
plied to gold and filver-leaf. In twenty-four hours, 
the parts touched appeared, in both, equally diffolved. 

Zinc does not unite in fufion with bifmuth, or the 
femimetal called niclel. It unites difficultly with 
iron ; lefs fo with copper ; eafier with the other me- 
tals. It renders iron or copper more eafily fufible ; 
and, like itfelf, brittle whilft hot, though confiderably 
malleable when cold. It brightens the colour of iron 
almoft into a filver hue, and changes that of copper 
into a yellow or gold colour. It greatly debafes the 
colour of gold ; and renders near an hundredth part of 

for fpecula tbat moft dudlile metal brittle and untraftable. A 
mixture of equal parts of each is very hard, white, 
and bears a fine poliftr ; hence it is propofed by Mr 
Hellot for making fpecula. It is not fubjeCt to ruft 
or tarnifh in the air, like thofe metals whofe bafis is 
copper. It improves the colour and luftre of lead and 
tin, renders them firmer, and confequently fitter for 
feveral mechanic ufes. Tin, with a fmall proportion 
of zinc, forms a kind of pewter. Lead will bear an 
equal weight, without loling too much of its malle- 
ability. Maoluin obferves, that arfenic, which whi- 
tens all other metals, renders zinc black and friable1; 
that when the mixture is performed in -clofe veffels, 
an agreeable aromatic odour is perceived on opening 
them ; that zinc amalgamated with mercury, and af- 
terwards recovered, proves whiter, harder, and more 
brittle than before, and no longer crackles on being 
bent. 

Mixtures of zinc with other metals, expofed to a 
ftrong fire, boil and deflagrate more violently than 

with other zinc by itfelf. Some globules of the mixture are ufu- 
iaetals. a]1y thrown off during the ebullition, and fome part of 

the metal calcined and volatilizedbv the burning zinc; 
74° 
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hence this fubftance has been called metallic nitre. Bifmuth. 
Gold itfelf does not entirely refill its afl’on. It very 1 1 "" v" 1 -f 

difficultly volatilizes copper ; and hence the fublimates 
obtained in the furnaces where brafs is made, or mix- 
tures of copper and zinc melted, are rarely found to 
participate of that metal. On melting copper and 
zinc feparately, and then pouring them together, a 
violent detonation immediately enfues, and above unite<i 
half the mixture is thrown about in globules. fuluhur. 

Zinc does not unite in the leaft with fulphur, or 
with crude antimony, which fcorify all other fub- 
ftances except gold and platina ; nor with compofi- 
tions of fulphur and fixed alkaline falts, which diffolve 
gold itfelf. With nitre it deflagrates violently. Its 
flowers do not fenfibly deflagrate ; yet alkalize double 
their weight of the fait more readily than the zinc 
itfelf. The alkaline mafs appears externally greenifh, Nitre alka- 
internally of a purple colour. It communicates a finehzed by 
purple to water, and a red to vinegar. The acetous ^.owerso^ 
tinciure infpiffated, leaves a tenacious fubftance whieh Zlllc* 
foon runs in the air into a dark red cauftic liquor, the 
alkaheft of fome of the pretended adepts. 

§ 9. Bismuth. 

This femimetal, called alfo tin-glafs, and by fome 
naturalifts marcafita ojjicinarum, is fomewhat fimilar 
to the regulus of antimony. It appears to be com- 
pofed of cubes formed by the application of plates 
upon each other. Its colour is lefs white than that of 
regulus of antimony; and has a reddiih tinge, parti- 
cularly when it is expofed to the air. In fpecific gra- 
vity it approaches to filver; being nearly ten times 
heavier than water. It has no degree of malleability ; 
breaking under the hammer, and being reducible by 
trituration to fine powder. It melts a little later than 
tin, and feems to flow the thinneft of all metallic 
fubftances. Bifmuth is femivolatile, like all other 
femimetals. When expofed to the fire, flowers rife Conve*- 
from it ; it is calcined; and converted into a litharge ibk into 
and glafs nearly as lead is: (See Glass). It may litharge 
even be employed, like that metal, in the purification aild 

of gold and filver by cupellation. (See RtFisiNc). 
When in fufion, it occupies lefs volume than in its fo- 
lid ftate : a property peculiar to iron among the me- 
tals, and bifmuth among the femimetals. It emits 
fumes in the fire as long as it preferves its metallic 
form ; when calcined or vitrified, it proves perfectly 
fixed. 

Bifmuth mingles in fufion with all the metalline fub-Promote8 
ftances, except regulus of cobalt and zinc. The ad- che fufion 
dition of nickel, or regulus of antimony, renders it °f ah A* 
mifcible with the former, though not with the latter. n,eta^» 
It greatly promotes the -tenuity as well as facility of 
the fufion of all thofe metals with which it unites. It 
whitens copper and gold, and improves the colour of 
lome of the white metals: mixed in confiderable quan- 
tity, it renders them all brittle, and of a flaky ftruc- 
ture like its own. If mixed with gold or filver, a 
heat that is but juft fufficient to melt the mixture, will 
prefently vitrify a part of the bifmuth ; which, ha- 
ving then no aflion on thofe perfedt metals, feparates, 
and glazes the crucible all round. 

| to. 
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This femimetal, when pure, and well fufed, Is of 
raja a whlte ^,mng colour, and confifts of laminae applied 

Appear- to each other. When it has been well melted, and 
ance of a not too haftily cooled, and its furface is not touched 

furLce.ltS by rnJ bard hod^ durin& the cooling, it exhibits the peifedt figure of a ftar, confiding of many radii iffuing 
from a centre. This proceeds from the difpofition that 
the parts of this femimetal have to arrange themfelves 
in a regular manner, and is fimilar to the cryftallization 

, of falts. 

c«d equaUy wdl with cl.dk, but clay, gypCum, OfR^ludf 
other earths, have no effea. Antimony. 

One earthy fubftance, found in lead-mines, and com- 

Regulus of antimony is moderately hard ; but, like 
other femimetals, it has no duaility, and breaks in 
fmall pieces under a hammer. It lofes 4 of its weight 
in water. The aaion of air and water deilroys its 
Juft re, but does not ruft it fo effe&ually as iron or cop- 
per. It is fufible with a heat fufficient to make it red 

>253 ^10*- \ when heated to a certain degree, it fumes 
Sublimable, continually, and is diffipated in vapours. Thefe fumes 

form what are called the argentine flowers of regains 
of antimony, and are nothing but the'earth of this fe- 
mimetal deprived of part of its inflammable principle, 
and capable of being reduced to its reguline ftate by 

1134 an union with this principle. 

of theTl-11 dd!ere ?re different methods of preparing the regu- 
phur from ^US 0*. antimony 5 but all of them confiil merely in fe- 
antiniony. parating the fulphur which this mineral contains, and 

which is united with the regulus. It is plain, there- 
fore, that regulus of antimony may be made by an ad- 
dition of any fubftance to crude antimony in fufion, 
which has a greater attra&ion for fulphur than the re- 
gulus itfelf has. For this purpofe, alkaline falts have 
been employed, either previoufly prepared, or extem- 
poraneoufly produced in the procefs, by a deflagration 
of tartar and nitre. By this means, the fulphur was 
indeed abforbed ; but the hepar fulphuris, formed by 
the union of the fulphur and alkali, immediately dif- 
folved the regulus, fo that very little, fometimes none 
at all, was to be obtained diftindt from the fcoria. Me- 
tals are found to anfwer better than alkaline falts, but 
the regulus is feldom or never free from a mixture of 
the metal employed. The way of obtaining a very 
pure regulus, and in great quantity, is to calcine the 
antimony, in order to difiipate its fulphur; then to 
mix the calx with inflammable matters, fuch as oil, 
loft foap, &c. which are capable of reftoring the 
principle of inflammability to it. This method was 
invented by Kunckel. Another, but more expen- 
five way of procuring a large yield of very pure regu- 
lus, is, by digefting antimony in aqua regis, which dif- 
folves the reguline part, leaving the fulphur untouched, 
precipitating the folution, and afterwards reviving the 
precipitate by melting it with inflammable matters. 

t I here are confiderable differences obferved in the 
Re^ijlusea-reffu^us antimony, according to the different fub- 
liiymifcible ffances made ufe of to abforb the fulphur. When 
With mer- prepared by the Common methods, it is found to be 

very difficultly amalgamated with mercury; but Mr Pott 
has dilcovered, that a regulus prepared with two or five 
parts of iron, four of antimony, and one of chalk, rea- 
ddy unites with mercury into an hard amalgam, by 
bare trituration with water. Marble and quicklime fuc- 

\ oj.. IV. Pa ax II, 

i ii j 7 1 anu. com- moniy called <W, has a very remarkable effea upon c 
12j6 

antimony. Thts is found in whitifh, moderately com-SneZTe 
pad, and ponderous maffes ; it is commonly fuppofed Rulus with 
a ipar ; but differs from bodies of this kind, in not be-cawk* 
mg aaed upon by acids, (fee n° 1068). If a lump of 
cawk, of an ounce or two, be thrown red hot into 16 
ounces of melted antimony, the fufion continued about 
two minutes, and the fluid matter poured off, “ you 
will have 15 ounces like polifhed fteel, and as the moft 
refined quickfilver” PM/. Tranf. n0 no. Dr Lewis 
mentions his having repeated this experiment feveral 
times with fuccefs : but having once varied it by mix- 
ing the cawk and antimony together at the firft, a part 
of the antimony was converted into a very dark black 
vitreous matter, and part feemed to have fuffered little 
change; on the furface of the mafs fome yellow flowers 
appeared. 

Regulus of antimony enters into the compofitions 
for metallic fpeculums for telefcopes, and for printing- 
types. It is alfo the bafis of number of medicinal prepa- 
rations; but many of thefe, which were formerly much 
elleemed, are found to be either inert, uncertain, or 
dangerous in their operation. When taken in fub- 
ftance, it is emetic and purgative, but uncertain in its 
operation ; becaufe it only adts in proportion to the 
quantity of Solvent matter it meets with in the fto- 
mach ; and if it meets with nothing capable of a&ing 
upon it there, the regulus will be quite inadlive. For 
tnefe reafons, the only two preparations of antimony 
now retained, at leaft by' fkilful practitioners, are the 
in fufion of glafs of antimony in wine and emetic tar- 
tar. For making the glafs of antimony we have the 
following procefs. “ Take a pound of antimony; re- GlalWan- 
duce it to line powder, and fet it over a gentle fire ; timony. 
calcine it in an unglazed earthen pan, till it comes to be 
of an affi colour, and ceafes to fume : you mutt keep it 
continually ftirring; and if it fliould run into lumps, 
you muft powder them again, and then proceed to fi- 
nilh the calcination. When that is done, put the cal- 
cined antimony into a crucible ; fet it upon a tile in a 
wind-furnace ; put a thin tile on the top ; and cover 
it all over with coals. When it is brought into fufion, 
keep it fo in a ftrong fire for an hour : then put into 
it an iron rod; and when the melted antimony, which 
adheres to it, is tranfparent, pour it upon a fmooth, 
hot, marble; and when it is cold, put it up for ufe. 
This is At rum antimonii, or filium.” 

This preparation is more violent in its effefts than 
the pure regulus itfelf; becaufe it contains lefs phlo- 
gifton, confequently is fimilar to a regulus partially 
calcined, and fo more foluble. Hence it is the moft 
proper for infufion in wine, or for making the tartar 
emetic. It is obvioufly, however, liable to great un- 
certainties in point of ftrength ; for as the antimony is 
more or lefs ftrongly calcined, the glafs will turn out 
ftronger or weaker in its operation, and confequently 
all the preparations of it muft be liable to much uncer- I25g 
tainty. I his uncertainty is very apparent in the Difference 
ftrength of different parcels of emetic tartar: accord-offtren^tfl 

ingly Mr Geoffroy found by examination of different JartarT^ 
emetic tartars, that an ounce of the weakeft contain- 

3 Z ed 
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Reffuliis of ed from 30 to 90 groins of regains ; an ounce of mo- ftanees, is foluble in liver of fulpnur, it happens, that, Aifmic. ^ 
Antimony. jerate ftrcngth contained about 108 grains ; and an on boiling antimony in an alkaline ley, the lalt, uniting ^ 
'—~sr  ounce of the ftrongeft kind contained 154 grains, with the fulphur contained in that mineral, forms an 

For thefe rcafons, the author of the Chemical Die- hepar fulphuris, which dilfolves tome of the reguhne .3)lur Qf an. 
tionary recommends the pulvis algaroth as the moft part. If the liquor is filtered, and faturated with an acid, timony and 
proper material for making emetic tartar ; being per- the regulus and fulphur will fall together in form of a yel- Hermes nu- 
feAly foluble, and always of an equal degree of lowifh or reddifh powder, called golden fulphur of antimony. 

’ — • . . 1 . —ur—„„ If the ley is fuffered to cool, alike precipitation of a red 
powder happens. This laft is called lermes mineral. 1264 

Nitre deflagrates violently with antimony, confum- 
ing not only its fulphureous part, but alfo the phlogifton 
of the regulus : and thus reduces the whole to an inert 

1259 . . 
Puivis al- ftrength. Emetic tartar, as he juftly obferves, ought 
trav th the a metaij[c f;jt compofed of cream of tartar fatu- 

m-'teri- rated with the regulus of antimony ; and M. Beaume 
al for erne- has fhown fuch a faturat’.on to be poffible, and that the 
»k tartar. neutral fait cryftallizes in the form of pyramids. They 

are tranfparent while moift; but by expofure to a dry calx, called antimonium diaphoreticum. If equal parts 
air, they lofe the water of their cryftallization, and be 
come opaque. The preparation of this fait, according 
to M. Baume, confifts in mixing together equal parts 
of cream of tartar, and levigated glafs of antimony: 
thefe are to be thrown gradually into boiling water; 
and the boiling continued till there is no longer any 
cffervefcence, and the acid is entirely faturated. The 

of nitre and antimony are deflagrated together, the 
fulphureous part is confumed, as well as part of the 
inflammable principle of the regulus. The metalline 
part melts, and forms a femivitreous mafs, of a red- 
difh colour, called crocus metallorum, or liver of anti- Crocus me- 
mony. It is a violent emetic, and was formerly ufed tallorum. 
for making infufions in wine fimilar to thofe of glals 

liquor is to be filtered ; and upon the filter is obferved of antimony ; but is now difufed on account of its un 

1260 
Objection 
to its ufe. 

a certain quantity of fulphureous matter, along with 
fome undiffolved parts of the glafs of antimony. When 
the filtered liquor is cooled, fine cryftals wall be form- 
ed in it, which are a foluble tartar perfectly faturated 
with glafs of antimony. He obferves, that the ditiolu- 
tion is foon over if the glafs is well levigated, but re- 
quires a long time if it is only grofsly pounded., 

The trouble of levigating glafs of antimony, as well 
as the uncertainty of diffolving it, would render pul- 
vis alvaroth much preferable, were it not on account 
of its price ; which would be a temptation to thofe 
in ufe to prepare medicines, to fubftitute a cheaper 
antimonial preparation in its place. This obje&ion 
however, is now in a great 

certainty in ftrength. It is ftill ufed by the farriers : 
but the fubftance fold for it is prepared with a far lefs 
proportion of nitre ; and fometimes even without any 
alkaline fait being added to abforb part of the antimo- 
nial fulphur. This crocus is of a dull red colour; and* 
when powdered, aflumes a dark purple. 

$11. A R $ ’EM 1 c. 
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Scheele’s 
theory of 

©f pulvis ah Scheelewho demonftrated that the pulvis algaroth 
garoth. 

1262 
His receipt 

is no other than regulus of antimony half calcined by 
the dephlogifticated marine acid in the corrofive fubli- 
mate made ufe of for preparing the antimonial cau- 
ftic. If therefore we can fall upon any other method 
of dephlogifticating the regulus, we fhall then be able 
to combine the marine acid with it; and by feparating 
them afterwards, may have the powder of algaroth as 
good as from the butter of antimony itfelf. One of 
the methods of dephlogifticating the regulus is by 
nitre. Our author therefore gives the following re- 
ceipt for the powder in queftion. 

“ Take «f powdered crude antimony one pound ; 

This fubftance, in its natural ftate, has no appearance 
of a metal, but much more refembles a fait, which, 
as has been already obferved, it really is when deprived i26&- 

pav-c. xuiowuj^^u, of its phlogifton. When united to a certain quantity Arfenic 
eafure removed by Mr of phlogifton, it affumes a metallic appearance; and^™^™* 

in this ftate it is found, as Mr Bergman informs us, a metali;c 
in Bohemia, Hungary, Saxony, Hercynia, and otherform. 
parts; particularly at Alfatia in the mines called “ 
St Marieux. The mafles in which it is found are 
frequently ftiapelefs, friable, and powdery ; but fome- 
times compaft, and divided into thick convex lamellae, 
with a needle-formed or micaceous furface: it takes a 
polifti, but foon lofes it again in the air. When frefh 
broken, it appears compofed of fmall needle-like grains 
of a leaden colour, foon becoming yellow, and by de- 
grees blackilh ; exceeding copper in hardnefs, though 
as brittle as antimony. 1267 

Reguline arfenic, whether found naturally or pre- Regulus of 
fJr" making powdered nitre, one pound and an half; which, after be- pared by art, very readily parts with as much of its 
it cheap. Jng well dried and mixed, are to be detonated in an iron phlogifton as is fufficient to make it fly off in a white ^ 

mortar. The hepar obtained in this manner is to be 
powdered, and a pound of it to be put into a glafs 
veffel, on which firft a mixture of three pounds of wa- 
ter and 15 ounces of vitriolic acid is to be poured, and 
afterwards 15 ounces of powdered common fait are to 
be added ; the glafs vefftl is then to be put in a fand 
bath, and kept in digeftion for 12 hours, during 
which period the mafs is to be conftantly ftirred. The 
folution, when cool, is to be ftrained through linen. 
On the refiduum one third of the above menftruum 
is to be poured, and the mixture digefted and ftrained. 
From this folution, when it is diluted with boiling wa- 
ter, the pulvis algarothi precipitates, which is to be well 
edulcorated and dried.” 

As regulus of antimony, like other metallic fub- 
3 

fmoke ; but this ftill retains a very confiderable quan- common 
tky of phlogiftic matter, as is evident from its producing white kind, 
nitrous air by the affufion of nitrous acid, and from 
the experiments already related of the preparation of the 
acid of arfenic. This calx indeed is the form in which 
arfenic is moft commonly met with. It is lefs volatile 
than the regulus; and by fublimation in a glafs veffel 
affumes an opaque cryltalline appearance from be- 
coming white on the furface; but that which cryftal- 
lizes in the bowels of the earth does not appear to be 
fubjetft; to any fuch change. i26S 

White arfenic, though a true metalline calx, may be White ar» 
mixed in fufion with the fame metals which will unite 
with the regulus. This feems contrary to the general w

e
ith ()tlier 

rule of other calces, which cannot be united with any metals, 
metal. 
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Arfenic. metal in its metalline (late; but it mud be remembered, 
  that by this operation the arfenical calx is reduced to a 

regulus by the phlogifton of the metal: whence, in all fu- 
fions of this kind, fome fcoriae rife to the top, confiding 
of the calcined metal and part of the white arfenic. 

Eight parts of diddled water didblve, by means of 
moderate heat, one part of calcined arfenic, and by 
boiling may be made to take up 15. The folution 
changes fyrup of violet green, but the tmfture of 
turnfole red. It is not changed by neutral falts, but 
(lowly precipitates the folutions of metals, the arfenic 
united to the metalline calx falling to the bottom.— 
“It may be afked (fays Mr Bergman), whether the 
whole of the arfenic, or only the arfenical acid, unites 
with the metallic calx, yielding the phlogidon to the 
mendruum of the other metal ?” Certainly fuch a 
mutual commutation of principles does not appear im- 
probable, if we confider only thofe cafes in which the 
mendruum is vitriolic or nitrous acid 1 but as iron, 
for example, united with marine acid (which does not 
attract the phlogidon of white arfenic), as well as 
when it is joined to the nitrous acid, is precipitated, it 
would appear that the whole of the arfenic is united, 
at lead in certain cafes, to the metallic calces. 

And in fpi- One part of arfenic is diffolved by 70 or 80 of bqil- 
m oi wine. Jng fpirit of wane. . . . 

Arfenic diffolves partially in concentrated vitriolic 
acid, but concretes in the form of crydalline grains on 
cooling. Thefe didblve in water with much greater 
difficulty than the arfenic itfelf. On the blow-pipe 
they emit a white fmoke, but form into a globule by 
fufion, which at fird bubbles, but foon grows quiet, 
and is but dowly confumed even in a white heat. 
This fixity is occafioned by the acid carrying off the 
phlogidon of the arfenic, and thus leaving a greater 
proportion of its peculiar acid than what it naturally 
contains ; and therefore the more frequently the ope- 
ration is repeated, the more fixed the arfenic becomes, 
though it is fcarce poffible to diffipate the arfenical 
phlogidon as perfedly with this acid as with the ni- 
trous ; the effeas of which have been already particu- 
larly mentioned. ,, 

The marine acid, which naturally contains phlo- 
gidon, diffolves about one-third of its weight of arfe- 
Iic,a great part of which feparates fpontaneoufly on 
cooling in a date of faturation with the acid. 1 his ialt, 
which may be had in a crydalline form, is much more 
volatile than the former, readily fubhming in a clofe 
vcdel with a moderate heat ; but is foluffie with diffi- 
culty in boiling water. It is of a fine yellow colour, 
and fcarcely differs from butter of arfenic, except in 
its degree of concentration. The nature of marine 
acid prevents it from difengagmg the arfemca acid 
from the phlogidon of the femimetal, as will eafily ap- 
pear from what has been faid concerning that acid. 
The arfenical acid, however, is eafily made to appear 
by the addition of that of nitre, as wdl be underltood 
from the dire&ions given by Mr Scheeie for the pie- 

**73. paration of the acid of arfenic. . . . 
Fhlogifti- /\rfenic is not precipitated from its folution in vi- 

nitrous acids^by the 
ctpitate ar- which yet very readily precipitates a _ _ ., . 
fenic except rrom the marine acid, however, it is precipitated by its 

rinTacldi means of a white colour; but unlefs the folution be very 
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acid, the addition of mere water will throw down a Arfenic 
precipitate of the fame colour. ^ f 

Dephlogidicated marine acid deprives arfenic of its ,?'4 
inflammable principle; fo that in the diddling veffel 
we find water, acid of arfenic, and marine acid, rege- phlogifti- 
nerated. cated ma- 

Arfenic is diffolved by its own acid, and forms cry-nne acu** 
dalline grains with it as well as with that of fluor and piJnomena 
borax. Saccharine acid diffolves it likewife, and w;th other 
forms prifmatic crydals; and a fimilar fait is alfo acids, 
formed by the acid of tartar. Vinegar, and the acids 
of vinegar and phofphorus, form with it crydalline 
grains, which are fcarcely foluble in water. 1276 

Solutions of fixed alkali difiblve arfenic ; and, Lwer of 
when loaded with it, form a brown tenacious mafs, arlcniC* 
called liver of arfenic. The arfenic is partly precipi- 
tated by mineral acids, though part of it gradually 
lofes its phlogidon, and adheres more tenacioufly. So- 
lution made with volatile alkali feems to effedl this 
decompofition more readily, as no precipitation is 
made by acids. Limpid folution of faline hepar, drop- 
ped into a folution of white arfenic, floats upon the 
furface in form of a grey dratuin, which at length di- 
durbs the whole liquor. 1377 

By the affidance of heat folutions of arfenic attack Effeds o» 
fome of the metals, particularly copper, iron, and zinc; metals, 
the folutions of the two lad yielding crydals by eva- 
poration. No alteration is made on thefe compounds 
by alkaline falts or by acids : volatile alkali does not 
difeover the copper by changing the colour of the fo- 
lution blue ; nor does the phlogidicated alkali throw 
down any blue precipitate from the folution of iron. 
The reafon of this is the fuperabundance of phlogidon 
in the folutions ; for the arfenical acid takes up all 
metals : when united with copper, it ffiows a blue co- 
lour with volatile alkali; and when united with iron, 
it lets fall a Pruffian blue in the ufual way; but.the 
quantity of phlogidon which conveits tne acid 111 lo 
white arfenic, prevents the appearance of thefe pheno- 
mena when the latter is made ufe of. 1278 

Arfenic, either in its calcined or reguline date, may Unites eafl. 
be united with fulphur; in which cafe it appears 1>h"’lth luU 

either of a red or yellow colour, according to thep uu 

quantity of fulphur with which it is united. TL hefc 
compounds are fpontaneoufiy produced by nature ; 
both of them fometimes pellucid and crydalline ; with 
this difference, however, that the yellow leenis to af- 
feft a lamellated, and the red a crydalline, form. 1279 
Thefe are called red and yellow orpiment, or realgar and Realgarani 
orpiment; the fpecific gravity of realgar being about ori'imen * 
3.225 ; of ©rpiment, 5.315. Both of thefe fubhme 
totally with a moderate heat, unlefs when they hap- 
pen to be mixed with other fubdances. 1 hey readily 
unite with thofe metals which form an union with the 
arfenic and fulphur of which they are compohd. Sil- 
ver mineralized by fufion with orpiment, foims a mb- 
fiance fimilar to what is called the red ore oi tuat me- 
tal. Iron, in conjunction with orpiment, ailumes a 
white, polifhed, and metallic appearance, fimilar to that 
of the white or arfenical pyrites; and by various 
combinations of thefe fubdances with metals of diffe- 
rent kinds, many of the natural metalline ores may be 
produced. # r ■ a Phenomena 

Nitre, when treated with mineralized arienic, Qe* with ni- 
^ 2 2 tonates trous acid. 
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tonates partly with the fulphur, and partly with the 
' phlogifton of the arfenic ; the alkaline bafis of the fait 
either forming fal polychreft with the acid of the 
fulphur, or uniting with the alkali, and forming the 
neutral arfenical fait. By the addition of fixed al- 
kali in proper quantity, either to orpiment or realgar, 
and then expoiing the mixture to a fubliming heat, 
nitre retains the fulphur, but lets go the greateft part 
of the arfenic; the hepatic mafs, however, retains a 
fmall quantity of the latter ; and if there is much al- 
kali, fcarce any of the arfenic arifes. 

On diftilling orpiment with twice or thrice its quan- 
tity of corrofive fublimate, two liquids arife which re- 
fufe to unite ; and at length, on augmenting the heat, 
a cinnabar arifes. A butter of arfenic is found at the 
bottom of the receiver, of a ferruginous brown colour, 
but pellucid : in the open air it firft fends forth a co- 
pious fume of a white colour, and then gradually at- 
tracts the moifture of the atmofphere, by which it is 
precipitated. It is remarkable that it unites fo flowly 
with marine acid, that they feem to repel one another; 
nor can they be made to unite beyond' a certain de- 
gree. . By the affufion of diftilled water, a white pow- 
der will be precipitated, which, though ever fo well 
wafhed, retains fome acidity ; for a portion of butter 
of antimony is produced by diftillation, as is likewife 
true of the pulvis algaroth. The fmoke has a pecu- 
liar penetrating fmell, fomewhat fimilar to that of 
phlogifticated vitriolic acid, and lets fall white flow'- 
ers. The liquor wdiich fwims above, and which, by 
chemical authors, has been compared to oil, is yellowiih 
and pellucid, feparating a white arfenical powder by 
the addition of water and fpirit of wine. It is not 
affe&ed by the ftronger acids; but effervefces, and lets 
fah a pi ecipitate, with alkalies. On keeping it with a 
cucurbit with a long neck unftopped, white flowers 
gradually concrete round the orifice, which are lax, 
and fometimes approaching to a cryftalline form. And 
laflly, by fpontaneous evaporation, pellucid cryftals ap- 
pear at the bottom of the liquor, which are foluble in 
water wfith great difficulty; but when diffolved, pre- 
cipitate filver from nitrous acid, and let fall fome ar- 
jcnic on the addition of an alkali. When put into 
lime w^ater, a cloud flowly furrounds them : on being 
expofed to the fire, they totally fublime without any ar- 
fenical fmell, without decrepitation, or lofing their 
tranfparency ; but if ignited phlogiftic matter comes 
m contaft with them, the arfenical fmell inftantly ap- 
pears. No traces of mercury are to be found in this 
liquor by treating it either with alkali or copper; 
not the flighteft precipitation is made by it on be- 
ing dropped into a folution of terra penderofa in the 
marine acid: from all which it appears, that this liquor 
is only a very dilute butter of arfenic, containing lefs of 
the mercury on account of the quantity of water it 
has. The butter contains the acid in its moll con- 
centrated ftate, and is therefore loaded with a larger 
quantity of arfenic : the former liquor will therefore be 
obtained in much larger quantity, by fetting the mix- 
ture of corrofive fublimate and arfenic to Hand a night 
in a cellar, or moiftened with water, before it be fub- 
jedted to diftillation. As the common marine-acid 
oan diflblve only a determined quantity of the butter, 
it naturally follows, that what remains after complete 
faturation ftiould totally refufe to'mix. The acid, 

4. 
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however, when too much diluted, precipitates the but- Arfenic. 
ter; but in proportion to its ftrength it diffolves a ~ 
greater quantity. 

Arfenic mineralized by fulphur is not diffiolved by Arfenfemi 
water, but is affedled by the different acids, according- nt:r ilized 
to the particular circumftances of each. Nitrous acid h>rlUphur. 
and aqua-regia aft moft powerfully ; the former foon 
deftroys the red colour of the realgar, and converts it 
into yellow orpiment; its primary adtion being to cal- 
cine the arfenic, without affedting the yellownefs of 
the. fulphur. It makes no change on the colour of 
orpiment.. Aqua-regia, by long digeftion, takes up 
the arfenic, and leaves the fulphur at the bottom; and 
lienee we may find out the proportions of the two in- 
gredients. Some dexterity, however, is neceffary in 
performing this operation with accuracy; for if, on 
the one hand, the menftruum be too weak, part of the 
arfenic will remain undiffolved ; and if, on the other, 
it be too ftrong, part of the fulphur will be decomoo- 
fed ; for ftrong nitrous acid is capable of decompofing 
fulphur by long digeftion, having a greater attradlion 
for phlogifton than the vitriolic acid itfelf. The colour 
of the refiduum ought to be grey ; for as long as any 
yellow particles remain, it is a fign that fome of the 
arfenic alfo remains. If any iron be prefent in the 
compound,, it is all diffolved, by reafon of the fupe- 
rioi. attradlion of the acid for it, before any of the ar- 
fonic is taken up, unlefs it ftiall have been calcined ei- 
ther by the accefs of air and heat employed in the 
opmation, or by the too great j^ower of the menftruum. 

. e Pure regu5u8 of arienic may be obtained artifi-p 
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cially from wlnte arfenic, either by fublimation with lusoVarfoT 
oil, black flux, or other phlogiftic materials; or bynfo how 
melting it with double its weight of foap and potaflies • PrePareT 
or laftly, by precipitation by means of fome other me- 
tal, from orpiment or fandarack melted with fulphur 
and fixed alkali. By the firft of thefe methods it is 
obtained in.a cryftalline form, odlohedral, pyramidal 
or even pnfmatic. Mr Bergman mentions a natural 
regulus ot arfenic, named mifpickel, which along with , T r2.8f . 
fome fulphur contains a large quantity of iron united Sural ’ 
wit the regulu.s into a metallic compound ; but tho’ regulus of 
the iron iometimes amounts to 4 0r even 4 of the arienlc« 
whole, it neverthclefs remains untouched by the mag- 
net,* W5‘en ^mted, it fends forth an arfenical fmell, 
and loon becomes obedient to the magnet, even though 
the. operation be performed on a tile without any ad- 
ditional phlogifton ; it melts eafily in an open fire, and 
jn dofe the greater part of the regulus fublimes, 
leaving the iron at the bottom. 

The pure regulus of arfenic is vaftly more volatile o I2^7 1 
than any other metal and therefore cannot he melted. 
It begins to fend forth a vifible fmoke in 180* of the fem.meuL 
owedilh thermometer, and is capable of inflammation; 
but in order to inflame it, it mull be thrown into a 
veftel. previoufly heated to a fufficient degree, other- 
W! vm m hcHl^d- The flame is of an obfeure vvhitini blue, diffufing a white fmoke and garlic fmell. 
In clofe veffels it retains its metallic form, and may be 
iublimed of any figure we pleafe, 

bufdfftrn ofwith many of. the metals, Effedfof . °^s majleabihty of thofe with which it res?u‘us °l enters into fufiori. It renders thofe more eafy of fu- arif'nic on 

tor, which are melted with difficulty by themfelves ; ”'!,,eraK' 
but tin, the molt eaiily fufible of afl the metals, be- 

comes 
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Arfenic. comes more refraftory by being united with arfenic. 

This metal acquires a permanent and Ihining white- 
nefs by its union with regulus of arfenic, and is able to 
retain half its own weight of the arfenical metal. The 
other white metals, become grey by fufion with this 
femimetal, platina only excepted. Gold fufed in a 
clofe veffel with regulus of arfenic, fcarcely takes up ^ 
of its weight; lilver ^ ; lead 5-; copper and iron more 
than its own weight. The magnetic property of this 
laft metal is deftroyed by a large quantity of regulus, 
though the exaft proportion which deftroys it can 
fcarcely be determined, as fome of the iron is always 
taken up by the fcoria ; but according to Mr Berg- 
man, lefs than an equal quantity is certainly fufficient. 
Bifmuth retains of its weight; zinc y; regulus of 
antimony -g-; and manganefe an equal quantity. Nic 
kel and regulus of cobalt take up a large quantity; but 
how much cannot be determined, as it is next to im- 
poffible to procure any of thofe metals in a ftate of per- 
fect purity. In a fufficient degree of heat, and by a 
triture of feveral hours, regulus of arfenic takes up a- 
bout of its own weight of mercury, forming an a- 

1489 rnalgam of a grey colour. 
May be ex- Regulus of arfenic, by reafon of its volatility, may 

J elled by be expelled from all the metals with which it is unit- 
ed ; but, in flying off, it generally carries along with 
it fome of the metal with which it is united, gold and 
lilver not excepted, if the degree of heat be great and 
very fuddenly applied. Platina, however, perfectly 
refills the volatilization ; and, by reafon of its refrac- 
tory nature, even retains a portion of the arfenic. 

This femimetal cannot be united by fufion with al- 
kaline falts until the phlogifton is confiderably dimi- 

hlijse fairs niffied, and the regulus approaches to the nature of 
and nine, pure arfenical acid. By adding regulus therefore to 

nitre in fufion, a detonation enfues, the phlogilton of 
the former is totally dellroyed, and the acid uniting 
with the alkali of the nitre forms a neutral arfenical 
fait, fimilar to that made with white arfenic and nitre. 
By diftillation with dry acid of arfenic, the regulus 
fublimes before it can be a£led upon by the ac.d ; but 
when thrown into the acid in fufion, loon takes fire, 
and fends forth a white fmoke : for the acid, being in 
this inftance deprived of its phlogillon, feparates that 
principle from the regulus, and unites with it in fuch 
quantity as to regenerate white arfenic ; while, on the 
other hand, the regulus, by this operation, is fo far 
deprived of its phlogillon as to appear in the form of 
a calx. By dillillation with corrofive fublimate, a 
fmoking butter, and fmall quantity of mercurius dul- 

rofive fub cis and running mercury, are procured; which happens 
dmate. jn COnfequence of a double elective attraction ; the re- 

gulus of arfenic yielding its phlogillon to the bafe of 
the corrofive fublimate, which being thus really cal- 
cined, reduces the former to perfect mercury, while 
the marine acid takes- up the calx> of arfenic. 1 he re- 
gulus of arfenic readily unites with fulphur, and forms 
the fame red and yellow compounds that have already 
been mentioned when fpeaking of white arfenic ; it is 
foluble in hepar fulphuris, but may be precipitated 
by every other metal which can unite with the hepar. 

Regulus of arfenic is not afle&ed by the vitriolic a- 
cid, unlefs when concentrated and affifted by heat, 

tb^v't M r^ie inflammable part of the. regulus which phlogilti- 
Micf1 n° 1 cates the aeid flies off, fo that the remainder aftumes 
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the nature of white arfenic, and exhibits the fame pro- 
perties with menllrua as any other metallic calx : the 
fame holds good with nitrous acid, except that it at- 
tracts the phlogillon more vehemently. Marine acid 
has little or no effect except when boiling. 

Regulus of arfenic precipitates certain metals diffol- Effedts of 
ved in acids, fuch as gold and platina diffolved in aqua- h oy me- 
regia, as well as filver and mercury m vitriolic and.ni-fa *1C <'oiu" 
trous acids. Silver generally appears in beautiful po- 1 U 

lilhed fpiculse, lika the arbor Dianae ; but if the arfe- 
nic be fuffered to Hand long in the nitrous folution but 
little diluted, the filver fpieulae are again diffolved, the 
arfenic in the mean time being dephlogillicated. So- 
lutions of bifmuth and antimony are fcareely rendered 
turbid. Iron may be feparated from regulus of arfenic 
by digellion with marine acid, or with aqua regia; nei- 
ther of which will touch the arfenic, as long as any 
iron remains ; but in order to fucceed in this opera- 
tion, fubtile pulverifation is neceffary as well as a juft 
quantity and ftrength of the menftruum. Heat muft 
alfo be carefully avoided. The regulus is alfo diffolved 
by hepar fulphuris and by fat oils, the latter forming 
with it a black mafs like plafter. 

§ IZ. Co B A L T. 

Regulus of cobalt, or more properly pure cobalt 
itfell (what we have under the name of cobalt being 
only a calx of the regulus), is a femimetal of areddifh. 
white colour, clofe-grained, fo as to be eafily reducible 
to powder, about 7.7 of fpecific gravity, and forming 
itfelf into maffes of a needle-like texture, placed upon 
one another. It is feldom or never found native, but 
almoit always calcined and united with arfenic, the ar- 
fenical acid, fulphur, iron, &c. The zaffre ufed in Zaffre^a 
commerce is an impure and grey calx of cobalt. When calx of co- 
mixed with three times its weight of pulverized flints, bah. 
and expofed to a ilrong fire, it melts into glafs of a 
dark blue colour, called.ywza//, ufed in tinging other 
glaffes, and in painting. With three times its weight 
of black flux, a fmall quantity of tallow and marine produced, 
fait, it affords the femimetal known by the improper 
name of regains of cobalt; but the reduction is verydif- X%C)^ 
ficult. For this purpofe a large quantity of flux mull R,.gU Us of 
be made ufe of, and the crucible kept a confiderable cobalt dif- 
time in a. white-red heat, that the matter may become t0 rc“ 
very fluid, and that the fcoria maybe completely fufed 
into a blue glafs; at which period the cobalt finks in 
the form of a button to the bottom. 1297- 

Cobalt melts in a itrong red heat, is very fixed m Properties - 
the fire, and it is uncertain whether it can be vola-of cobalt 
tilized in clofe veffels. When fuffered to cool flowly, when ex- 
it cryll allizes in needle-ffiaped prifms, placed one upon te 

the other, and united in bundles, having a eonfider- 
able refemblance to maffes of bafaltes feparated from 
each other: in order to fucceed in this cryftallization, 
however, the cobalt muff be melted in a crucible till it 
begins to boil, and* when the fur face of the metal be- 
comes fixed on being withdrawn from the fire, the vef-- 
ftl is then to be inclined ; that which Hill remains fluid: 
runs out, and the portion adhering to the lumps form- 
ed by the cooling of the fur face is found covered with 
cry Hals. 1298 

This femimetal, expofed to the atmofpbere, be- Calcines- 
comes covered with a dull pellicle, and undergoes a 
fpontaneous calcination ; but it may eafily be calcined 
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Cobalt. Jn any quantity by expofing it in powder in a /hallow 

* veffel, under the muffle of a cupelling furnace, and 
ftirring it now and then to expofe frefh furfaces to the 
air. After being kept red hot for fome time, this 
powder lofes its fplendor, increafes in weight, and be- 

I2(j9 comes black, the calx being convertible, by a mofl 
Its cak violent heat, into a blue glafs. By fufion it combines 
forms a with vitrifiable earths, forming with them a beautiful 

blue olaf klnc glafs extremely fixed in the fire ; whence it is of ^ fa ‘ the greateft ufe in enamel-painting, porcelain-painting, 
&lc. The atfion of terra ponderofa, magnefia, and 
lime, on cobalt, is not known. Alkalies manifeftly 
alter it ; but in what refpecl is not known. 

Phenomena Cobalt diffolves in concentrated vitriolic acid, when 
with vitd- affifted by a boiling heat ; the acid evaporating almoft 
«Jic acid, entirely in the form of fulphureous gas. The refi- 

duum is then to be w'afhed ; a portion of it ditTolves in 
the water, and communicates a greeni/h colour to it 
when warm, which changes to a rofe colour when 
cold. M. Beaume affirms, that by fufficiently eva- 
porating the vitriolic folution of cobalt, two forts of 
cryftals are obtained ; one white, fmall, and cubical ; 

- the other greenifh, quadrangular, fix lines in length, 
and four in breadth. Thefe laft he only confiders as 
the true vitriol of cobalt ; the former being produced 
by certain foreign matters united to it. The cryftals 
moft commonly obtained have the form of fmall needles, 
and may be decompofed by fire, leaving a calx of co- 
balt not reducible by itfelf. They may like wife be de- 
compofed by all the alkalies, by terra ponderofa, mag- 
nefia, and lime. According to Fourcroy, loo grains 
of cobalt, diflblved in the vitriolic acid, afford, by pre- 
cipitation with pure mineral alkali, 140 grains of pre- 
cipitate ; by the fame alkali aerated, 160 grains. Di- 
luted vitriolic acid a£ls on zaffre, and diffolves a part, 

x^r with which it forms the fait already defcribcd. 
With ni- Nitrous acid afts upon the femimetal with that vio- 
trous acid, lence which is its general charafteriftic ; and the folu- 

tion, wfflen nearly faturated, appears either of a rofy 
brown or bright green colour. By ft rong evaporation it 
5 ields a fait in fmall needles joined together ; which is 
very deliquefcent, boils upon hot coals without deto- 
nation, and leaves a calx of a deep red colour. It is 
decompofed by the fame fubftances as the former, and 
by excefs of alkali the precipitate difappears. 

130a Muriatic acid, affifted by heat, diffolves cobalt in 

fine acid!* P311’ '3Ut ^as no e^e<^ uPon tlie cold- lt; a<^s 

more ftrongly on zaffre, forming a folution of a red- 
di/h brown, which becomes green by being heated. 
By evaporation it yields a very deliquefcent fait in 
fmall needles, wdiich becomes green when heated, and 
is foon after decompofed. Aqua-regia diffolves the 
metal rather more eafily than the marine acid, but lefs 
jfo than the nitrous. The folution has been long known 
as a fympathetic Ink. 

Wkh'the Cobalt is not diffolved direftly by the acid of borax; 
acid of bo- but when a folution of this fait is mixed with a folu- 
rax. tion of cobalt in any of the mineral acids, a double 

decompofition takes place; the alkaline bafis of the 
borax uniting with the acid which held the cobalt in 
folution ; and the cals, combining with the fedative 
fait, falls to the bottom in form of an infoluble pre- 
cipitate. 

This femimetal is calcined by being heated to igni- 
tion wnth nitre, One part of cobalt, and two or three 

of dry nitre, well powdered and mixed, when thrown Nickel. ' 
into a red-hot crucible, produce fmall fcintillations ; a "’““v-*« ’’ 
portion of the cobalt being converted into a calx of a 
red colour, more or lefs deep, and fometimes of a 
green Sal ammoniac is not decompofed, by reafon 
of the little attraction there is between the metal and ammoniac 1 
muriatic acid. M. Bucquet, who made the experi 1305 j 
ment with great care, could not obtain a particle of fal-1 

volatile alkali. Sulphur does not unite with it but^ur* 
very difficultly, and the combination is promoted by 
liver of fulphur. Thus a kind of artificial ore may 
be produced, the grain of which will be finer or clofer, 
and its colour whiter or yellower, in proportion to the 
quantity of fulphur in the mixture. M. Beaume ob- 
ferves, that this compound cannot be decompofed by 
acids, and that fire cannot deftroy all the fulphur. 

§ 13. Nickel. 

This -was firft difeovered to be a femimetal of a pe- DifcoverJ 
culiar kind by Cronftedt, in the years 1751 and 1754, by Mr i 
who procured it in the form of regulus from its ore, but Cronftedtj 
without being able to reduce it to a fufficient degree of 
purity; which indeed has not yet been done by any che- 
mift. M. Bergman has laboured moft in this way, 
though even he has not reduced it to the purity of other 
metallic fubftances. His experiments were made with 
fome regulus made by M. Cronftedt, and whofe fpe- 
cilic gravity was to that of water exaClly as 7.421 to 1. 
His attempts to purify it were made, 

I. By Calcination and Scorification. 

Nine ounces of powdered nickel were expofed for ofli 
fix hours, in feveral portions, to a moft violent heat, caldnatiorl 
under the dome of an affay furnace. Thus the arfe- with a vio 
nic was firft diffipated with a fetid frnell, after which ^ent heat* 
the odour of fulphur became perceptible ; after this a 
white fmoke arofe without any fmell of garlic, and 
which, according to our author, arofe probably from 
the more dephlogifticated part of the arfenic which 
now began to fublime. The heaps (we fuppofe after 
the matter had been poured out of the difhes, and yet 
retaining a greatdeal of heat), when hot, began to fwell, 
and green vegetations arofe from all the lurface, re- 
fembling fome kinds of mofs, or the filiform lichen; ! 
a ferruginous affi-coloured powder remained at bot- 6 

tom ; and 0.13 of the whole were diffipated during the i ^ 
operation. Half an ounce of this calx, fufed in a 
forge for four minutes, along with three times its 
weight of black flux, yielded a regulus reticulated on 
the furface ; the areola of a hexangular figure, with 
very /lender ftriae, diverging from a centre, full of little 
tubercles; it weighed 0.73 of half an ounce ; was obe- 
dient to the magnet ; and, when fcorified with borax, 
left a blackifh glafs. 

By a fecond roafting the regulus again emitted a 
garlic fmell ; afterwards a vilible fume without any 
fmell, with vegetations as before. The roafted pow- 
der, reduced with black flux as before, ftill emitted a 
fmell of arfenic ; but, on repeating the fufion with the 
calx and borax, nothing but fome obfeure iigns of co- 
balt appeared. A third calcination feemed to have 
much diffipated the arfenic, as it now emitted but 
little of that kind of fmell; the vegetations were alfo 
gone ; and the matter had rather a ferruginous than a 

green 
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Nickel, green colour. Nearly the fame phenomenon appeared 
-v  after redu&ion in a fourth operation. 

On performing the reduction with lime and borax, 
the regulus, when find melted, loft much of its ferru- 
ginous matter, which adhered to the black fcoriae ; it 
foon acquired an hyacinthine colour, without any re- 
markable mixture of cobalt, was little obedient to the 
magnet, audits fpecific gravity wras fomewhat diminifh- 
ed, being now only 7.0828. 

Bv a fifth calcination, gradually adding a quantity 
of powdered charcoal while the matter continued red 
hot, a prodigious quantity of arfenic, imperceptible be 
fore, flew off in the form of vapour ; the arfenical acid 
being thus furnifhed with as much phlogifton as was 
neceffary to make it rife in fume. The regulus was 
treated in this manner until no more arfenical fmoke 
could be perceived ; it was now of a lamellated and 
tenacious texture when reduced, but ftill diffniLd the 
arfenical odour on being removed from the fire. The 
roafting was therefore repeated a fixth time, and con- 
tinued for ten hours; the addition of powdered char- 
coal continued to diffipate the arfenic in invifible va- 
pours, which yet were perceptible by the fmell; the 
colour of the metallic calx was obfeurely ferrugi- 
nous, with a mixture of green fcarcely viiible. On 
reducing the regulus with equal parts of white flux, 
lime, and borax, a femiduaile regulus was obtained, 
highly magnetic, and foluble in nitrous acid, to which 
it communicates a deep green colour ; a blackiih mafs 
remained, which afterwards became white, and when 
laid on a burning coal, flies off without any remarkable 
arfenical fmell. The regulus being then fix times fu- 
fed with lime and borax, the fcoriae refembled the hya- 
cinth in colour, and the metallic part was furrounded 
with a green calx. The regulus, as before, uas mag- 
netic and femi-malleable. Laftly, it was expofed ior 
14 hours to a very ftrong heat; wdien the powdered 
charcoal was added by degrees without any difiipation 
of arfenic or lofs of weight; the colour of the roafted 
powder was ferruginous, with a very flight tinge of 
green. On reduftion, a very fmall globule, ftili 
magnetic, was found among the fcorus. 

II. By Sulphur. 

yfeafof Eight hundred parts of Cronftedt’s regulus of nic- 
blphur and kel, fufed with fulphur and a fmall quantity of borax, 
mrax. yielded a mineralized mafs of a reddifh yellow, whole 

weight amounted to 17CO. On expofing one half oi 
this to the fire, it began to grow black ; on winch the 
heat was augmented until vegetations appeared ; the 
remaining calx weighed 652. Melting this pait wit 
borax, and the other which had not been expofed to 
the fire, a fulphurated regulus of a whitifh yellow co- 
lour was obtained, weighing 1102. The fame regulus, 
calcined for four hours, was firft covered with eg^ta‘ 
lions, and then, on the addition of powdered char- 
coal, diffufed an arfenical odour ; the metallic calx was 
preen, and weighed 1038. A whitifh yellow regulus 
was obtained, femidudtile, highly magnetic, and ex- 
tremely refractory, weighing 594. By fufion with 
fulphur a fecond time, it weighed 8x6; one ha.f of 
which roafted to greennefs, united by means of fire to 
the other half ftill fulphurated, weighed 509, and was 
almoft deprived of its magnetic quality. A calcina- 
tion of four hours, during which phlogifton was ad- 
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ded, diflipated a confiderable quantity of arfenic ; the 
powder put on an afh-colour, fomewhat greenifh, wras in 
weight 569; and by reduction yielded a regulus whofe 
furface was red, and which, on breaking, appeared of 
a white afh-colour, very friable, and weighing 432 ; 
the fpecific gravity 7.173. 

On mineralizing the regulus a third time with ful- 
phur, adding charcoal as long as any veftige of anenic 
remained, which required a violent calcination cf 12 
hours, the remaining powder was of an aih-green co- 
lour, and weighed 364; hut the regulus obtained by 
means of a reduction effeCted by the moft violent heat in 
a forge for three quarters of an hour, was fo refrac- 
tory, that it only adhered imperfectly to the fcoria, 
which were of a diftinCt hyacinthine colour ; nor could 
it he reduced to a globule by means of borax, though 
urged by the fame vehemence of fire. I he aofolute 
gravity of this regulus was 180; its fpecific granty 
8.666. Its magnetic virtue was very remarkable ; for 
it not only adhered ftrongly to the magnet, but to any 
other piece of iron ; and the fmall pieces of it atti ac- 
ted one another. It had a confiderable du&ibty, was 
of a whitifh colour, mixed with a kind of glitteiing 
red ; diffolved in volatile alkali, yielding a blue Solu- 
tion, and a green one in nitrous acid. 

An hundred parts of the fame regulus, beaten out 
into thin plates, were covered, by a calcination of 
four hours, with a cruft apparently martial, having un- 
der it a green powder, and within it a nucleus con- 
fiding of reguline particles ftill unchanged ; the weight 
being increafed by 5. The friable matter, reduced to 
powder, put on a brownifh-green colour ; and after a 
calcination of four hours more, concreted at the bot- 
tom in form of a friable black cruft, ftrongly magne- 
tic, and weighing 100: No veftiges of arfenic were 
difeovered by a fucceeding operation, in which char- 
coal was added; nor was the magnetic power deftroy- 
ed, but the weight was increafed to 105, and the co- 
lour fomewhat changed. By fufion for an hour with 
lime and borax, this powder yielded a regains of an 
angular ftrutlure, red, femidudtile, and altogether mag- 
netic ; the fpecific gravity being 8.875. The fame 
globule, diffolved in aqua-regia, was precipitated by 
green vitriol, as if it had been loaded with gold; but 
the precipitate was readily foluble in nitrous, acid. 
Moft of the reguli fliowed no figns of precipitation 
with green vitriol. 

III. With Ilepar Sulpuris. 

Fifty-eight parts of regulus of nickel, which had of 
been fulphurated before, being fufed with 1800 parts ^ * 
of faline hepar fulphuris, then diffolved in warm water, 
filtered through paper, and precipitated by an acid, 
yielded a powder, which, by calcination till the iul- 
phur wras driven off, appeared of an affi-colour, and 
weighed 35. The infoluble refiduum,. deprived ot its 
fulphur by means of fire, was likewife of an afii-colour, 
and weighed 334. On reducing this regulus by means 
of the black flux, a friable regulus was obtained, which 
had a very weak magnetic property; but, on iuhon 
with borax, this quality was augmented. On mixing 
and melting together equal parts of calx of nickel, 
gypfum, colophony, and white flux, a powdery, qu-.* 
mous, and reguline mafs was produced ; which, by 
fufion with borax, afforded a regulus poffeffmg the pro- 

1309 



C H E M I 

131® 
Of nitre. 

perties of nickel, but not entirely deftitute of cobalt, 
winch obeyed the magnet, and did not part with its 
non even after two folutions in the nitrous acid, 
and various reductions by fuiion with borax ; the ful- 
phur was alfo retained with great obftinacy. 

On dilfolving regulus of nickel by fufion, in hepar 
fulphuris made with fixed alkali, adding a quantity of 
nitre fufficient only to deftroy a fmall part of the he- 
par, the regulus which had been fufpended by it was 
feparated, and fell to the bottom. On examining this 
regulus, it appeared more pure, and generally deprived 
of cobalt, but ft ill containing iron. In like manner 
nickel is always very diftin&ly precipitated by regulus 
of cobalt, as this latter is attracted more powerfully by 
the hepar fulphuris. When diffolved by fufion with he* 
par fulphuris, this femimetal may be precipitated by 
adding iron, copper, tin, or lead, and even by cobalt : 
the icgulus obtained is indeed fcarcely ever attracted 
by the magnet ; but we are not from thence to con- 
clude that it does not contain any iron ; for when the 
heteiogenous matters, which impede its aftion, are pro- 
perly removed, it then acknowledges the power of the 
magnet very plainly. 

IV. By Nitre. 

S T R Y. Praaice 
to its a&ion. The regulus produced by repeated fco- Nickel. .   ; ^ICO- 
niication thus became a little blue ; that diffblved in 
volatile alkali (to be afterwards particularly mentioned) 
difeovered a confiderable quantity of cobalt 5 nor was 
there any one which did not thus difeover more or lefs 
of that ingredient by this trial. 

V. By Sal Ammoniac. 
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One part of Cronftedt’s regulus was added to twelve 
of nitre ignited in a crucible, and kept red-hot for 
about an hour. Some weak fiafhes appeared firft ; 

i nf a.^ar£e Suantity arfenic was emitted ; and, laftly, the fides were covered with a blue cruft occafioned 
by the cobalt, a green matter remaining at bottom. 
1 his, fufed again for an hour, with twelve parts of 
nitre, tinged the internal fides of the velfel of a green 
colour; .and, laftly, a browniftr green mafs, much lefs 
in quantity than in the former operation, Was left at 
the bottom. This green matter, treated in the fame 
way for two hours a third time, left a grey fcoria at the 
bottom, which yielded no regulus with black flux. 

Another portion of the fame regulus, treated in the 
fame way. with nitre, was diffolved, and became green- 
yet on being freed by ablution from the alkaline fait,’ 
it yielded no regulus with black flux, but only fcoria 
ot an hyacmthine colour mixed with blue, tinging: ni- 
trous acid of a green colour, concreting into a jelly?and 
•on evaporation leaving a greenifh calx behind. 

Another portion of Cronftedt’s regulus was kept 
fome hours m the crucible with 16 parts of nitre ■ by 
which means all the arfenic was firft feparated ; Jhen 
the phlogiftmated nitrous acid; and, laftly, the fides 
ot the veflel Were penetrated by a kind of green efflo- 
refcences, . The mafs, after being waflied with water 
was of a dilute green colour, and tinged borax of a’ 
greenifh brown.. A green powder was ftill yielded 
after treating this in the fame manner with 12 parts of 
mtre .; and on reducing it with one-half black flux 
one-eighth borax, and as much lime, a vellowiih 
white regulus, both magnetic and malleable* was ob- 
tained, poflefling all the properties of nickel. Ts 
fpecific gravity was 9.000 ; the phlogiftic ingredient 
was ufed in fmall quantity, that the iron might, if 
pomble, enter the fcoria. & 

. R havin8 appeared from this and fome other expe- 
riments, that, nitre was capable of difeovering the 
Imalleit quantity of cobalt contained in nickel? the 
products ot the former operations were now fubjedled 

N 74. J 

A calx of nickel, fo. much freed from cobalt that it Effeft 0/ 
. d not tinge borax in the leaf!, mixed with twice ^ anuu«» 
its weight of fal ammoniac, y ielded, by fublimation niae- 
with a ftrong red heat, two kinds of flowers; one, 
which rofe higher than the other, was of an afh colour: 
the other white. The bottom of the glafs was ftained 
of a deep hyacinthine colour : the refiduum was divided 
into. two. ftrata ; the upper one yellow, fcaly, and 
mining like mofaic gold. With borax it afforded an 
hyacinthine glafs, but not .regulus; and in a few days 
liquefied in the air, acquiring a green colour and the 
confiftence of butter. The refiduum fhowed the fame 
properties with calx of nickel ; and the green folution 
mowed no. veftiges.of iron with galls, but became blue 
with volatile alkali; which was alfo the cafe with the 
flowers. The lower ftratum contained a calx, blackilh 
on the upper part, but of a ferruginous brown in the 
under,.with a friable and fcarcely magnetic regulus, of 
a.reddifh white. . The black iff calx yielded au hya- 
cinthine glals with borax. Part of this ftratum fub- 
hmed with twice its quantity of fal ammoniac ; and 
with the fame degree of heat as before, yielded flowers 
01 a very fine white, with a refiduum of ferruginous 
brown, greemff on the upper part towards the fides of 
the veffel, the bottom being flamed of art hyacinthine 
colour as before. Twenty parts of fal ammoniac being 
acdec to a part of the inferior ftratum reduced, the 
whole was fublimed in a retort; a blackiff powder re- 
mained,. which became green by calcination, and of 
an hyacinthine colour by fcorification, as did alfo the 
bottom of the containing veffel. The fublimation be- 
ing twice repeated, ufing a double quantity of fal am- 
moniac each time, the calx became at length very green, 
dllinivirur   ■ • •'.s' ’ dlfloJvfn, „!th the fane cowT ... . y-**- muous acid, ana 
yielding by redu&ion a white, brittle, and very little 
magnetic regulus. In all thefe fublimations, it hvas 
obferved, that the volatile alkali rofe firft ; then fal 
ammoniac ; and, laftly, a part of the marine acid was 
torced over by the violence of the heat. 

VI. With Nitrous Acid* 
Having obtained a fait by cryftallization from nickel , 

cSatduft f0118 aCfd’ Pmlftbis — calcined withaiSny. cnarcoal duft m a proper veffel, and during the opera- 
t.on a .urge quantity of arfenic was diftipated; a <nev 

reffl,S ’ XV-T^ obtained^ dudion.. A brittle regulus was obtained after a fe- 
cond folution, precipitation, and reduaion ; but by a 

d operation it became again femiductile and mag- 
netic. By Repeating this procefs a fourth and fifth 
imc, the quantity became fo much diminiffed that it 

bWkiih0 0dnger tn'ed- In aI1 thefc folutions, a bJackift. renduum appeared ; which, when buffered to 
remam in the acid, grew white by degrees ; but wh n 

phureouff anv ^ a burni‘nS coal> exhaled a ful- 
LSrous addi’ a 3 b!3Ck 

VII. By 
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VII. By Volatile Alkali. 

Four hundred and eighty-feven parts of a calx of 
nickel, produced by diffalving Cronftedt’s regulus in 
nitrous acid, and precipitating the folution by a fixed 
alkali, being immerfed for 24. hours in a quantity of 
volatile alkali, yielded a reliduum of fifty, having a 
blackifh green colour. The folution, which was blue, 
by filtration and infpiilation yielded a powder of a light 
blue colour, weighing 282 ; which, reduced with 
black flux, produced a white, femiductile, and highly 
magnetic regulus, weighing 35, whofe fpecific gravity 
was 7.000. The feorias were of a light red; but 
when mixed with borax, put on an hyacinthine colour, 
and yielded a regulus weighing 30. The two re- 
guli united together proved very refractory ; fo that 
the mafs could not be mdted by the blow-pipe, even 
with the addition of borax. It fent forth neither an 
arfenical nor fulphureous fmell on the addition of char- 
coal-duft ; but, on a fucceeding reduction, yielded hy- 
acinthine fcoriae ; and the remaining flocculi, difi’olved 
in nitrous acid, affording a very green folution, which, 
on the addition of volatile alkali, yielded a powder of 
the fame colour. 

From 50 parts of the blackifh green refiduum, 13 
of a clear white, brittle, fquamous, and little magne- 
tic regulus, were obtained, the fpecific gravity of which 
was 9.333. At the bottom of the veflel was found a 
fcoria of an obfcurely blue colour, with the upper part 
hyacinthine. It was eafity fufed ; and tinged borax, 
firft blue, then of a hyacinth colour, upon which it 
became more ftrongfy magnetic. By* the affiftance of 
heat it diffolved in nitrous acid, forming a folution of 
a beautiful blue colour. A black powder at firfi; float- 
ed in the liquor, but became white, and fell to the bot- 
tom. After edulcoration it was for the moft part dif- 
fipated, with a fulphureous fmell, on being expofed to 
the fire ; a little brown-coloured mafs, foiuble in vola- 
tile alkali, remaining at bottom. This folution was 
precipitated by phlogiflicated alkali, and a powder 
thrown down of the colour of calx of nickel, which 
foon grew blue with volatile alkali. 

From all thefe experiments it appears, that nickel 
cannot be obtained in a ftate of purity by any* means 
hitherto known. From every other fubflance, indeed, 
it may be feparated, except iron ; but this refills all 
the operations hitherto described, and cannot be di- 
minifhed beyond certain limits. The magnet not only 
readily difeovers its prefence, but fome portions of the 
regulus itfelf becomes magnetic; but the tenacity 
and difficulty of fufion, which increafe the more in 
proportion to the number of operations, plainly fliow 
that there is no hope of feparating the whole quantity, 
unlefs we fuppofe the regulus of nickel itfelf to be at- 
trafted by the magnet; and there is certainly a pof- 
fibility that one other fubftance befides iron may be 
attrafted by the magnet. The great difficulty, or ra- 
ther impoffibility, of obtaining it in a ftate of purity, 
naturally raifes a fufpicion of its not being a diftinft 
femimetal, but a mixture of others blended together ; 
and on this fubjeft our author agrees in opinion with 
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ophnon^f Biofe who fuppofe i’t to be a compound of other me- 
the compo- tals. Indeed, Mr Bergman is of opinion, that “ nic- 
fi ion of kel, cobalt, and mangantfe, are perhaps no other than 
pirk-d- Vou IV. Part IL 
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modifications of iron.” And in order to afeertain this, Nickel, 
he made the following experiments. v I—-v-,«. > 

1. Equal parts of copper, of the gravity of 9.3243, I3_17 
and iron of 8.3678, united by fufion with black flux, 
yielded a red mafs, whofe fpecific gravity was 8.7441; compote 
and which tinged nitrous acid firfl blue, then green, nickel art;- 
afterwards yellow, and at lafl of an opaque brown. fFEhy* 
2. Two parts of copper and one of iron had a fpecific 
gravity of 8.4634 ; the mixture yielding firft a blue, 
and then a green folution. 3. Equal parts of copper 
and iron, of the fpecific gravities already mentioned, 
with another part of cobalt whofe gravity was 8.1500, 
yielded a metal of the gravity of 8.0300, imparting a 
brown colour to the folution. 4. Two parts of arfe- 
nic of 4.000, added to one of copper and another of 
iron, gave a brittle metal of 8.0468, which formed a 
blue folution. 5. One part of copper, one of iron, 
two of cobalt, and two of white arfenic, gave a brittle 
regulus of 8.4186 ; the folution of which was brownifh; 
and feparated in part fpontaneoufly. 6. One part of 
copper, one of iron, four of cobalt, and two of white 
arfenic, formed a mafs of 8.5714. The folution was 
fomewhft more red than the former; and a fimilar 
effeft took place on repeating the experiment, on- 
ly that the fpecific gravity of the metal was now 
8.2941. 8. One part of iron and four of white arfe- 
nic formed a metal which diflblved with a yellow co- 
lour ; and, on the addition of Pruffian alkali, imme- 
diately let fall a blue fediment. 9. One part of cop- 
per, eight of iron, lixteen of white arfenic, and fouf 
of fulphur, united by fire, on the addition of black 
flux, yielded a mafs which, though frequently calci- 
ned and reduced, produced nothing but brown or 
ferruginous calces. It acquired a greennefs with ni- 
trous acid, but on the addition of phlogillicated al- 
kali depofited a Pruffian blue. 10. One part of iron 
was diftblved in fix of the nitrous acid, and likewife 
feparated by one part of copper and one of the calcined 
ore of cobalt, in the fame quantity of the fame acid. 
The whole of the lolution of iron was then mixed with 
five parts of the folution of copper, whence a green 
and faturated nickel colour was produced ; which, 
however, on the addition of three parts of the folutiorJ 
of cobalt, became evidently obfeured. The alkaline 
lixivium dropped into this threw down at firft a ferru- 
ginous brown fediment, the folution ftill remaining 
green : afterwards all the blue was precipitated; by 
which at firft all colour was deftroyed, but afterwards 
a red appeared, occalioned by the cobalt diffolved in 
the alkaline fait. The fediment, when reduced, yielded 
a regulus fimilar to copper, and at the fame time duc- 
tile, which tinged both glats and nitrous acid of a blue 
colour. If a faturated iolution of nickel be mixed 
with half its quantity of folution t>f cobalt, the green 
colour is much obfeured; but four parts of the former, 
on the addition of three of the latter, put off all ap- 
pearances of nickel. See the article Nickel. 

§ 14. Of PLATINA. 
1318 

The properties of this metal have not as yet been Yjie hea_ 
thoroughly inveftigatedby chemilts, and there is there- vieft of all 
fore fome difagreement concerning them. Formerly metals, 
it was fuppofed to be inferior in fpecilic gravity to 

4 A gold; 
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gold; but now is generally allowed to be fuperior in 
that refpeft by little lefs than a fourth part ; being to 
water in the proportion of 23 to 1 when perfectly 
freed from all heterogeneous matters, Mr Berg- 
man fays that its colour is that of the pureft fif- 
ver. The very fmall globules of it are extremely mal- 
leable; but when many of thefe are colledted together, 
they can fcarcely be fo perfectly fufed as to preferve 
the fame degree of malleability. They are not affec- 
ted by the magnet in the lead, nor can they be dif- 

hicatecfrna- any ^mP/e menffruum excepting dephlogi- 
riiie acid, marine acid. As it is commonly met with, 

1320 however, platina has the form of fmall grains, its 
Found in plates of a bluifli black, whofe colour is.intermediate 
fmall grains betwixt thofe of fdver and iron. There grains are 

withforeignmixed Wlth many foreign fubitances, as particles of 
fabhances. gold, mercury, and blackilh ferruginous, fandy grains, 

which by the magnifier appear fcorified. The grains 
themfelves, when examined by a magnifying glafs, ap- 
pear fometimes regular, fometimes round and hat, 
like a kind of button. When beat on the anvil, molt 
of them are battened and appear ductile; fome break 
in pieces, and on being narrowly examined appear to 
be hollow, and particles of iron and a white powder 
have been found within them : and to thefe we mult 
attribute the attraction of platina by the magnet; 
fmce, as we have already obferved, pure platina is not 
attracted by it. 

Mr'Icrg- .. Mr Bergman, who carefully examined this metal, 
man’s expe- diiTolved it firil in aqua-regia compofed of the nitrous 
riments on and marine acid. The folution at firft exhibits a 
this metal. yellow colour, but on approaching to faturation be- 

came red, and the rednefs increafes as the liquor her 
comes more loaded with metal. Cryftals are produced 
by evaporation of a deep red colour, generally in 
fmall angular and irregular grains, whofe true fliape 
cannot be difcovered. Their appearance is fometimes 
opaque and fometimes pellucid. After thefe are once 
formed, they are extremely difficult of folution, re- 
quiring much more water than even gypfum itfelf for 
this purpofe.—The folution is not precipitated by ve- 
getable fixed alkali, nordoes the latter affedthe cryftals, 
except very faintly by digeftion with them in a cauftic 
ftate. Aerated mineral alkali takes them up and grows 
yellow, but without depofiting any thing, though it 

C' -ulah of decomP0ks ^em at laft by evaporating to drynefs. 
planna may On the addition of a fmall quantity of vegetable 
1 e decom- fixed alkali, either mild or cauftic, fmall red cryftals 
pi led by foluble in water, and fometimes of an oCfohedral 11- 

mt1^e!a-gUre’ are dePoflted. They are decompofed with 
hie fixedal- dlfficu3ty by the mineral alkali, but not at all by the 
kali, vegetable. If a larger quantity of fait is added at 

firft,. an infolubie fpongy matter of a yellow colour is 
precipitated. Cryftalline particles of the fame kind 
are thrown down by an alkali faturated either* witlx 
the vitriolic, nitrous, marine, or acetous acids, though 
all the platina cannot thus be feparated from the men- 

,323 ftruum. 
Solution in Aqua-regia, compofed of - nitrous acid and common 

mad'wlth the metal with equal facility as the for- 
n'trous'acid mer ; only the Elution was more dilute, and a yel- 
and that of low powder floated on the furface, a larger quantity 
fea-talt. being found at the bottom. On adding vegetable fix- 

ed alkali to the clear folution, a copious yellow pow- 
der, foluble in a large quantity of water, was depofited. 

1 s T R Y. Practice. 
A powder, of, a firnikr kind, was precipitated, tho’ Platina. 
more flowly, and more of a cryftalline nature; butv v—»-i 

mineral alkali, though ufed in much larger quantity, 
did not make any alteration. The collerited powder 
was yellow, and agreed in property with that fepara- . 
ted fpontaneoufly in a former experiment. 1324 

On repeating the experiment with nitre and depu- In a liquor 
rated fpirit of fait, inftead of nitrous acid and fea-falt, 
the platina was diflolved into gold-coloured liquor, 
greenifti coloured granulated matter falling to theiup. 
bottom, and the finer part of the fame riling to the 
top. After faturating the fuperfluo.us acid, a metal- 
lic calx, infolubie in water, was thrown down by the 
vegetable alkali. The green powder is foluble in wa- 
ter, and is of the fame nature with the, precipitate 
thrown down by the vegetable alkali. 

Platina precipitated from aqua-regia by a fufficientp 2,T 
quantity of mineral alkali, the precipitate waflied and p,nvder 
diffolved in marine acid, on the addition of vegetable al-precipitated 
kali immediately lets fall a cryftalline powder, as it does ve£eta- 
alfo with nitre and other falts,. having the vegetable 
alkali for their balls. The cafe is the fame with calx oflution ofthe 
platina diffolved in vitriolic acid. Nitrous acid alfpcalx in ma- 
diffolves the calx of platina, but does not yield any dne acid ; 
diftinct faline precipitate without the affiftance of 
nne acid.—The above phenomena are likewife produ-from tjlt, 
ced by the precipitate thrown down by the vegetable lution in ni- 
alkali after the faline powder has been depofited. trous acid. 

From thefe experiments our author concludes, • 
That the precipitate which is firft thrown down, on pirate 
the addition of vegetable alkali to folutions of platina, kind of tri-.. 
is a faline fubftance, and different from the calx of pk fait, 
the metal. 2. That this faline precipitate is compo- 
fed of calcined platina, marine acid, and vegetable al- 
kali. 3. By means of vitriolic acid, a precipitate ana- 
logous to this may be obtained, compofed of calcined 
platina, vegetable alkali, and vitriolic acid. 4. The 
whole folution of platina cannot be precipitated by 
vegetable alkali in form of a triple fait; but after pafs- 
ing a certain limit, a metallic calx in the ufual way 
is produced. 

As it has been denied by Margraaf and Lewis that 
mineral alkali is capable of feparating platina from its ndneral6^!- 
acid, our author was induced to attend particularly to^aif can fe. 
tills circumftance. Having therefore tried the com- parate 
mon folution with mineral alkali, hefoundthat each drop platina 
excited a violent effervefcence, and at laft that a yel-^0”1 

low fpongy matter, affording a genuine calx of pla- 
tina, was precipitated: this was more fpeedily effedfed 
by ufing the dry mineral alkali, which had fallen to 
powder of itfelx. To determine, however, the dif- 
ference betwixt the two alkalies in a more accurate 
manner, he divided a very acid folution of platina in- 
to two equal parts. To one of thefe he added fmall. 
portions of the vegetable, and to the other an equal, 
weight of pieces of mineral alkali, waiting five mi- 
nutes after every addition, till the effervefcence fiiould ; 
fully ceafe. After the firft addition, fmrdl cryftals ap- 
peared; in the. former partly on the furface, and Partly 
m the bottom ; but in the latter no precipitate could times as 
be obferved until 56 times the quantity of vegetable much nri- 
aikali had oeen added. The difference, however, wasnerd 

even greater than what appears from this experiment; 
for the vegetable alkali was cryflallized, and therefore platina as of 
charged with the water neceffary to its cryftalline vegetable 

' form 1aJkali* 
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 , whereas the mineral alkali was fpontaneoufly 
calcined : and though, in equal quantities of thefe two 
alkalies, the purely alkaline parts are as 3 to 2, yet 
three parts of vegetable alkali faturated only j.71 of 
this aqua-regia, while two of the mineral alkali took 
up about 2.6. 

The volatile alkali firll throws down this metal in 
a faline form ; the grains fometimes dillindlly 06I0- 
hedral. Their colour is red when that of the folution 
is fo, but yellow when the folution is more dilute. 
After faturating the fuperabundant acid, the fame al- 
kali precipitates the piatina truly calcined. This pre- 
cipitate is diffolved in water, though with difficulty, 
and may be reduced to more regular cryftals by eva- 
poration. Thefe are diffolved by the mineral alkali; 
but hardly any figns of decompoiition are to be ob- 
ferved, unlefs the yellow folution, evaporated to dry- 
nefs, be again diffolved in water ; for then the metal- 
lic calx refts at the bottom, and the folution is de- 
prived of its yellow colour. The vegetable alkali has 
fcarce any effeft in this way ; for, after repeated ex- 
ficcation, the folution remains clear and yellow: but 
here probably the fixed alkali takes the place of the 
volatile ; for in larger quantities, and efpecially when 
the caultic vegetable alkali is made ufe of, the mixture 
fmells of volatile alkali. 

The volatile alkali, faturated with any acid, pre- 
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tartly pre- dpJtates the piatina in the fame manner as the vege- 
S'11’!',able alkali in combination with acids : but thefe neu- neutral 

falls tral falts precipitate only a determined quantity of pia- 
tina; for after their effeft has ceafed, the liquor lets 
fall a pure calx of piatina on the addition of vegetable 

T,^a or volatile alkali. 
Triple falts The calx of piatina precipitated by mineral alkali, 
formed by and then diffolved in any fimple acid, fhows nearly the 
this metal. pame phenomena with volatile alkali as with the vege- 

table alkali. “ Whence (fays Mr Bergman) we may 
conclude, that piatina diflblved in acids forms at firft, 
both with the volatile and fixed Vegetable alkali, a 
triple fait, difficult of folution, and which therefore al- 
moft always falls to the bottom unlefs the quantity of 
water be very large.” Calcareous earth, whether ae- 

' rated or cauffic, produces the fame phenomena as the 
mineral alkali, without any cryftalline appearance. 

Platma3 the Piatina has been remarkable ever fince its firft dif- 
moft infu covery for being the moll infufible fubftance in the 

world. Meffrs Macquer and Beaume kept it in the 
moft violent heat of a glafs-houfe furnace for feveral 
days without perceiving any xtther alteration tnan that 
its grains adhered flightly to each other ; but the ad- 
helion was fo flight that they feparated even by touch- 
ing. In thefe experiments the colour of the piatina 
became brilliant by a white heat, but acquired a dull 
grey colour after it had been heated for a long time. 
They obferved alfo, that its weight was conftantly in- 
creafed; which undoubtedly^ arofe from the calcination 
of the iron it contained. Tr Lewis, after various at*- 
tempts to fufe piatina, found himfelf unable to fuc- 
ceed even in a fire which vitrified bits of glafs-houfe 
pots and Hefiian crucibles. Meffrs Macquer and 
Beaume firft melted this refra&ory metal with a large 
burning-glafs, 22 inches diameter and 28 inches fo- 
cus. The power of this fpeculum was almoft incre- 
dible, and far exceeded what is related of the lens of 
Tfchirnhaufen or the mirror of Villette. Its general 
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_ *334 rirft melt 
ed by a 
burring 
Siirror. 

effects are related under the article BuRNiNG-GIafs. 
And as piatina refilled this intenfe heat more than fix 
times as long as the moft unfufible fubftances formerly 
known, it appears to require a fire as many times 
ftronger to melt it. It has been found, however, ca- jvTay^bc vi- 
pable not only of fufion but of vitrification by the e- trifled by 
ledtric fire ; and that it may alfo be melted by fire ex-eledtrk lire, 
cited by deplilogifticated air : but M. de Lifle was the 
firft who was able to melt it with the heat of a com- 
mon forge when expofed to the blaft of a double bel- j:ts p^edp'- 
lows in a double crucible. Thus its real fpecific gra-ratefufible 
vity began firft to be known. It muft be obferved, i1 a com- 
however, that this fufion was not performed on com-111011 ^°rSc- 
mon piatina, but on fuch as had been diffolved in aqua- 
regia and precipitated by means of fal ammoniac. 
M. Morveau repeated the experiment, and from 72 
grains of piatina obtained a regulus weighing 50' ; 
which feemed to have undergone a very imperfedl fu- 
fion ; for it did not adhere to the crucible or take its 
form, but feemed to be merely piatina revived. Its fpe- 
cific gravity was alfo found tobeno more than 10.045 » 
but it was nearly as malleable as filver ; and when it 
had been fufficiently hammered, its fpecific gravity 
was augmented to no lefs than 20.170, which is more _T337 ^ 
than that of gold itfclf. M. Morveau fofind that he^j^J”1^" 
could melt the precipitate with different fluxes, fuch *.ven c’rude 
as a mixture of white glafs, borax, and charcoal, and piatina, fu- 
a mixture of white glafs and neutral arfenical fait: by the 
and that the regains thus obtained was more complete- ga^e

a
g
nce 

ly fufed, but was not malleable, and obeyed the mag- 
net; but the regulus obtained without addition did 
not Ihow this mark of containing iron. He alfo found, 
that by means of the above mentioned flux of white 
glafs, borax, and charcoal, he could melt crude pia- 
tina. Since that time the fufion of piatina has been 
accompliflied by Various chemifts, and with different 
fluxes; and in proportion to the degree of purity to 
which the metal has been reduced, its fpecific gravity 
has alfo increafed ; fo that it is now fettled at 23, 
that of fine gold being 19. 

Though Dr Lewis could not accomplifli the fufion 
of piatina by the methods he attempted, he was ne-Dr l ewi/ 
verthelefs able to alloy it with other metals. Equal with other 
parts of gold and piatina may be melted together by metals, 
a violent fire, and the mixed metal formed into an 
ingot by pouring it into a mould. It is wnitilh, hard, 
and may be broken by a violent blow ; but when 
carefully annealed, is capable of conliderable exteniion 
under the hammer. Four parts of gold with one of 
piatina form a compound much more fufible than the T339 
former, and hkewife more malleable ; fo that it may ^ 
be extended into very thin plates without being bro- 
ken or even fplit at the edges. Dr Lewis Remarks 
alfo, that though in this cafe it be alloyed with fuch a 
quantity of white metal, it neverthelefs appears no 
paler than guineas ufually are, which contain only 
one-twelfth of filver. 

Equal parts of filver and piatina melted together WithfilVer. 
with a violent fire, form a much harder and darker- 
coloured mafs than filver, which has alfo a large grain, 
though it preferves fome dudlility. Seven parts of 
filver with one of piatina form a compound much more 
refembling filver than the other; but ftill coarfei- 
grained and lefs white. From the experiments made 
on filver, however, it appears that no perfedl union is 

4 A 2 . - formed 
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Platina- formed betwixt the two ; for after the mixture has 

been kept in fuiion for a confiderable time, molt of the 
platina feparates and falls to the bottom. Lewis ob- 
ferved, that iilver melted with platina was thrown up 
with an explolion againfc the lides of the crucible. 

Silver aid not appear to be in any degree meliorated 
by its union with this metal, excepting- by the fuperior 
hardnefs communicated to it; but copper feemed to 

154 * be con hderably improved. A large proportion of pla- 

eorfider- tina’ 'nc!eecl’ as two-thirds or equal parts, produced an 
ably impro-^ar^’ brittle, and coarfe-grained compound; but when 
vcd by a fmaller quantity of platina is added, as from |. to v'r, 
xiinon with or even lefs, a golden-coloured copper is produced, 
piatina. ver7 malleable, harder, fufceptible of a liner poliih, 

fmoother-grained, and much lefs fubjed to calcina- 
T. 

1342 „ tion and ruft than pure cooper. Unites molt n ^ i 
readily with .A n'Ctau;c matters, however, zinc moll readily 
zinc ; unites with platina, and is molt effoaually diflblved by 

fuiion. When the propoition of platina is confider- 
able, the metal is of a bluilh colour, the grain clofer, 
without tarnilhing or changing colour in the air, and 
they have not even the malleability of the femi- 

1343 metal. 
the°com-h v V3rna imi^S reac1^7 with the compound metals, 
pound me- brafs i0rrjUd of copper and zinc, and bronze made of 
tais. copper and tin. In the latter it was remarkable, that 

the compound metal took, up moie platina than both 
ii-b ingredients feparately can do. This compound 
was hard and capable of receiving a line polilh, but is 

^ *344 iubjeft to tarnilh. 

pound of Equal parts of brafs and platina formed a compound 
hrafsand very hard, brittle, capable of receiving a line polilh, 
platina a and not lubjedt to tarndh. It is poliible therefore that 

t'mdfora* f might be ulttl to adva»tage as a material for fpecu- 
fpeculums. !UmSTaI1 mat5riaIa for. which, hitherto difcovered, have the great inconvenience of tarnilhing in the air, 

T345 and that very quickly. 

beunSd * Platina amalgamates with mercury, but with much 
with mcr- «?reatei] difficulty than gold, which will alfo feparate 
tnry. the qmcklilver after it has been united with the pla- 

tina. The amalgamation of platina does not fucceed 
but by very long trituration of the metals with water, 

1345 as for xnftance a week ; but if the trituration he per- 

JeaTesplati- W,ith 3 m:xed metal compofed of gold and 
®a to unite P,at|na> the mereury feizes the gold, and leaves the 
with gold, platina ^untouched. Dr Lewis propofes this as a me- 

thod of feparating gold from platina ; and it is that 
ufed Pern, where gold and platina are fometimes 
naturally mixed in the ore ; but we do not know whe- 

■*347 tber this feparation be quite complete. 
Way be Mr Morveau fucceeded in uniting iron with platina, 

forged and^ though Dr Lewis could not accomplilh this! The 
t-aft iron; Jatter fucceeded, however, in uniting it with call iron. 

The compound was much harder and lefs fubjeft to 
ruft than pure iron. it was alfo fufceptible of a 

7348 much finer pcliih. 

finnd!eIdthor be alloyed with tin, lead, or bif- 
fcirrnuth! ™Ut.ht wlthout an7 advantage. To lead and tin it gives the property of affuming blue, violet, or pur- 

ple colours, by being expofed to the atmofphere. 
Dr Lewis could not fucceed in uniting platina with 

IS 1 R \. Practice 
arfenic ; but M. Scheffer affirms, that if only one- Piatina. 
twentieth of arfenic be added to platina when red hot  v— 
in a crucible, the two fubftances will be perfedlly ^ 
fufed and united into a brittle grey mafs. This expe- mdted^y 
riment did not. fucceed with Mr Margraaf; for he, means ofr 

having expofed to a violent fire during an hour a mix- ai'fenic. 
ture of an ounce of platina with a fufible glafs, com- 
pofed of eight ounces of minium, two ounces of flints, 
and one ounce of white arfenic, obtained a regulus 
of platina well united and fufed, weighing an ounce 
and 32 grains; the furface of which was fmooth, 
white, and Ihining, and the internal parts grey ; but 
which neverthelefs appeared fuffieiently white who* 
filed. The experiment fucceeded imperfedfly alfo in the 
hands of Dr Lewis ; but M. Fourcroy informs us, 
that “ it has fince been repeated, and that platina is 
in ftdt very fufible with aifenic, but that it remains 
brittle. In proportion as the arfenic is driven off by 
the continuance of the heat, the metal becomes more 
dudlile ; and by this procefs it is that M. Achard and 
M. de Morveau lucceeded in making crucibles of pla- 
tina by melting it a iecond time in moulds.,, (a) 

M. Fourcroy feems to deny that platina can be Fourcrw/ 
umted with mercury, contrary to what is mentioned denies rhat 
above.—“ Platina (fays he) does not unite with mer-plat*na can 
cury, though triturated for feveral hours with thatbe aijited 

metallic fluid. It is likewife known, that platina re- ^ mer“ 
fills the mercury ufed in America to fcparate the gold. '1>’ 
Many intermediums, fuch as water, ufed by Lewis and 
Beaume, and aqua-regia by Scheffer, have not been 
found to facilitate the union of thefe two metals. In 
this refpedl platina feems to refemble iron, to whofe 
colour and hardnefs it likewife in feme meafure ap- 
proaches. d his laft fentence, however, feems very 
litile to agree with what he hirnfelf had before told us 
of M. Macquer’s experiment of melting platina. “ d'iie j - ^ t 
melted portions (lays he) were of a white brilliant Incm fiftent 
colour, in the form of a button ; they could be cut toin his ac-, 
pieces with a knife.,> This furely was a very fmall ap- °J lt3 

proach to the hardnefs of iron ; and gives us an idea ^ ^ S’ 
rather of the confiftence of tin or lead. “ One of 
thefe maffes was flattened on the anvil, and converted 
into a thin plate without cracking or breaking, but it 
became hard under the harnmer.,, In another expe- 
riment indeed the button of platina was brittle, and 
fulficiently hard to make deep traces in gold, copper, 
and even iron ; but this was obtained from precipita- 
ted platina urged for 35 minutes by a itrong blaft fur- 
nace. In an experiment of tins kind M. Beaume even p 
fucceeded in melting^ the precipitate, along with cer- tedphuina 
tain fluxes, into a vitriform fubltance by two different v‘tr'flecl by 
proceffes. The precipitate of platina, mixed with M Beaum<?- 
calcined borax, and a very fufible white glafs, was ex- 
pofed, lor 36 hours, in the hotteft part of a potter’s 
furnace ; and afforded a greenifh glafs, inclining to 
yeuow, without globules of reduced metal. This glafs 
treated a fecond time with cream of tartar, gypfum! 
and vegetable alkali, was completely melted, and ex- 
hibited globules of platina dilperfed through its fub- 
itance. M. Beaume feparated them by waffling, and 
found them dudile. The fame chemift afterwards, to- 

gether 

00587, 
(a) for a particular account of this procefs fee before 
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Watina* gethcr with M. Macquer, expofed precipitate of pla- of platina was obtained which did not adhere to the 

-V  turn to the fame burning mirror with which they had cupel, was uniform, though rather rough and of a 
fufed the metal: the precipitate exhaled a very thick colour refembling tin. It weighed exa&ly one drachm 
and luminous fume, with a ftrong fmell of aqua-regia : and was not at all afted upon by the magnet. Thus 
it lent its red colour, refumed that of platina, and melt- it appears that platina may be obtained in plates or la- 
ed into a perfeft brilliant button, which was found to ' ’ ' ’ ' 
be an opaque vitreous fubflance, of an hyacinthine co- 
lour at its furface, and blackilh within ; and may be 
confidered as a true glafs of platina. It may however 
be obferved, that the faiine matters with which it was 
impregnated contributed doubtlefs to its vitrifica- 
tion. 

“ The orange-coloured precipitate obtained by pour- 
ing a folution of fal ammoniac into a folution of pta- 
tina, appears to be a faiine fubllance entirely foluble 
in water. This precipitate has a valuable property, 

'^e difcCvered by M. de ITfie, viz. that it is fufible without 
bv'faUm- addition in a good furnace or common forge-heat. The 
rtion ac fu- platina melted by this procefs is a brilliant, denfe, and 
i;ble m a elefe-grained button ; but it is not malleable unlels it 
ftrongforgehag been expofed to a very flrong heat. Macquer 

thinks that this fufion, like that of the grains of 
1354 platina alone, expofed to the adlion of a violent fire, 

This fufion confifts only in the agglutination of the foftened par- 
fiippofecUiy t;c]ts . wPiY-h being exceedingly more divided and mi- 

nute than the grains of platina, adhere to and touch 
each other in a greater number of points than the 
grains ; and in that manner render the texture of the 
metal much more denfe, though no true fufion may 
have taken place. It feems, however, that if platina 
in grains be capable of fufion by the burning-glafs, and 
of becoming confiderably dudtile, the precipitate of 
this metal formed by fal ammoniac may likewife be 
fufed on account of its extreme divifion ; and that its 
not being as dudlile as the burton of platina fufed by 
the folar heat, may perhaps depend on its retaining a 
part of the matter it carried down with it in precipi- 
tation, of which it may be poffible to deprive it by 
fire.” 

It being fo extremely difficult to bring platina itfelf 
purify1 pla-°‘nto fufion, one of the firft attempts to purify it was 
tinaby cu- by cupellation with lead. Thus the bafer metals would 

be fcorified ; and, running through the crucible along 
with the lead, leave the platina in as great purity as 
though it had been melted by itfelf. This operation, 
however, was found almoft. equally difficult with the 
fufion of the metal by itfelf. Lewis failed in the ex- 
periment, though he applied the moil violent heat of 
the ordinary cupelling furnaces. The vitrification and 
abforptron of the lead indeed took place as ufual 
but in a fhoit time the platina became fixed, and could 
not by any means be rendered fluid. Meflrs Macquer 
and Btaurr.e fucceedcd by expoling an ounce of pla- 
tina with two ounces of lead 'in the hotted part of a 
porcelain furnace, where the fire is continued for 50 
hours without intermiffirn. At the end of the opera- 
tion the platrna was flattened in the cupel ; its upper 
furface was dull and rough, and eafily feparated ; but 
its under furface was brilliant, and it was found eahly 
to extend under the hammer ; and on every chemical 
trial was found to be perfectly pure, without any mix- 
ture of lead. M. de Morveau likewife fuceeeded in 
cupelling a mixture of one drachm of platina and two 
drachms of lead in M. Macquer’s wind-furnace. The 
operation laded eleven or twelve hours, and a button 
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nuns, which may be forged, and confequently may 
be employed in making very valuable utenfils; and this 
the more efpecially as Mr Beaume has obferved that 
different pieces of it may be welded and forged like 
iron. After having heated two pieces of pure cupel- 
led platina to whitenefs, he placed them one upon 
the other, and driking them brilkly with a hammer, 
found that they united together as quickly and firmly 
as two pieces of iron would have done. 

The great fpecific gravity of platina has rendered it of the p0C- 
a very defirable matter for fuch as wifh to adulterate fihility of 
the precious metal, and can procure the platina eafily.adultera* 
This, however, can only be done in South America, 
where platina is met with in plenty. In Europe the ^ P d * 
fcarcity of platina renders it a more valuable object 
than even the gold itfelf. Fears of this fraud, how- 
ever, have undoubtedly given occafion to the prohibi- 
tion of exporting it. There are great differences a* 
mong chemids concerning the quantity of platina that 
can be mixed with gold without dedroying the colour 
of the latter. Dr Lewis, as has already been obfer- 
ved, informs us, that four parts of platina may be 
mixed with one of gold, and yet the mixture be no 
paler than that for guineas ; while Fourcroy afferts, 
that “ it greatly alters the colour of the metal, unkfs 
its quantity be very fmall : thus, for example, a 47th 
part of platina, and all the proportions below that, do 
not greatly affeft the colour of the gold.” But whe- 
ther this be the cafe or not, chemidry has afforded va- 
rious ways of feparating even the fmalled propor- 
tion of platina from gold ; fo that there is now no 
reafon to prohibit the importation of it to Europe, 
more than that of any other metal with which gold 
can be alloyed. The following are the methods by T357 
which the platina may be mod readily difeovered : c* 
I. By amalgamating the fufpefted metal with, mercury, ^ fr'^ 
and grinding the mixture for a confiderable time with if it fhould 
water ; by which the platina will be left, and the gold be pradti- 
remain united with the quicklilver. 2. By diffolving 
a little of it in aqua regia, and precipitating with al- 
kaline fait ; the remaining liquor, in cafe the metal 
has been adulterated with platina, wall be fo yellow, 
that it is fuppofed a mixture ot one thoufandth part 
would thus be found out. 3. By precipitation with 
fal ammoniac, which throws down the platina but not 
the gold. If mineral alkali be ufed, the gold will be 
precipitated, but not the platina, unlels the precipitant 
is in very large quantity. 4. By precipitation with 
green vitriol, which throws down the gold, and leaves 
the pktina united with the mendruum. 

All thefe methods, however, are not only attended piatina 
with a confiderable deal of trouble, but in fome cafes, mofteafilf 
for indance in ftifpedfed coin, it might not be eligible 
to ufe them. The hydrodatic balance alone affords a^reat q £C^ 
certain method cf diicovering mixtures of metals with-he gravity, 
out hurting the texture of their parts, I he great 
fpecific gravity of platina would very readily dilcover 
it if mixed with gold in any moderate quantity ; and 
even in the fmalled, the gravity of the mafs could ne- 

be- Itfs than that of the pured gold : which cir- 
xumdanc.? 

ver 
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Manganere.cumftance alone, as gold is never worked without al- 

wou]d be fufficient to create a jud fufpicion ; af- 
ter which fome of the methods already mentioned 
might be tried. It is poffible, however, that the hard- 
nefs and duftility of platina might render it more pro- 
per for alloying gold than even copper or filver, ufually 
made ufe of for this purpofe. 

. >359 
New fenii' 

j 15. Of Manganese. 

This fubftance is now difcovered to afford a femi- 
metal af- reetal different from all others, and likewife to poffefs 
ford

l
e'11!'Jle fome other properties of a very Angular kind. Mr mangoLt e. gcjieeje ;nveftigated its nature with the utmoft 

care; and the refult of his inquiries are as follows ; 
Properties 1’ Two drachms of levigated manganefe, digefted 
rf the com- f°r feveral days in a diluted vitiiolic acid, did not ap- 
montnan- pear to be diffolved or diminifhed in quantity; never- 
gancfe trea- tbelefs a yellowifh wdrite precipitate was procured by 
ted with faturatinp: the acid with fixed alkali. The remainincf 
vitriolic b - - - a 

acid. manganefe was not afted upon by more of the fami 
acid, but the addition of another half ounce nearly 
deftroyed the acidity of the menftruum when boiled 
Upon it. 

2. With concentrated vitriolic acid an ounce of 
manganefe was reduced to a mafs like honey, and then 
expofed to the fire in a retort till it became red-hot. 
Some vitriolic acid came over into the receiver ; and 
after breaking the retort, a mafs was found in it 
weighing 124- drachms, hard and white in the in- 
fide, but red on the outfide. A great part of it dif- 
folved in diililled water, on the affufion of which at 
firft it became very hot. The refiduum after edulco- 
ration weighed a drachm and an half, and was of a 
grey colour. Being calcined in a crucible with con- 
centrated vitriolic acid till no more vapours arofe, it 
was all diffolved by water excepting one drachm ; 
which being again calcined with the fame acid, an in- 
foluble refiduum of a white colour, and weighing on- 
ly half a drachm, remained. This white refiduum 
effervefced wdth borax, and melted into a tranfparent 
browm glafs ; it likewife effervefced with fixed alkali, 
changing into a brown mafs, which yielded an hepatic 
fmell with acids, and became at the fame time gela- 
tinous. The folution obtained by calcination was eva- 
porated and fet to cryftallize. A few fmall cryflals 
of felenite were firft depofited, and afterwards fome 
very fine large cryftals of an oblique parallelopiped 
form, whofe number increafed as long as there was 
any liquid left. They tailed like Epfom fait, and Mr 
Weftfeld fuppofes them to be alum ; but according to 
Mr Scheele, they have no other refemblance to alum 

1361 than that they contain the vitriolic acid. 
Entirely 3. By phlogifticated vitriolic acid the manganefe 
dI ,o1™! ^ was entirely diffolved. To procure this acid in puri- 
ted vitrio- ty, Mr bcheele dipped lome rags m a folution of al- 
lic acid. kali of tartar, and after faturating them with the 

fumes of burning brimftone, put them into a retort, 
pouring on them fome diffolved acid of tartar, luting 
on a receiver which contained levigated manganefe and 
water. After a warm digeftion of only one day, the 
liquid of the receiver had become as clear as water, 
and a little fine powder, confiding principally of fili- 
teous earth, fell to the bottom. > 

4. Two drachms of levigated manganefe, digefted 
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for feveral days with an ounce of pure colourlefs acid Mangaaefe. 
of nitre, did not appear to have deprived the men- •'w—' 
ftruum of its acidity, or to have been afte&ed by it 
in any degree. The liquor being diftilled off, and the 
producft of the dillillation ?poured back on the refi- 
duum, a fmall quantity of it was diffolved. By a 
third diftillation, and pouring back the liquor on the 
refiduum, a complete folution was effedled ; and this 
quantity of acid appeared capable of diffolving nine 
drachms of the powder. 

5. The folution of manganefe thus faturated, was predpkatfe 
filtered and divided into two equal portions. Into one and cryftab 
of thefe feme drops of vitriolic acid were poured, by obtained 
which a fine white powder was thrown down, which, 
however, did not fettle to the bottom for fome hours. 
It was foluble neither in boiling water nor in acids. 
The limpid folution, by evaporation, yielded fome 
fmall cryftals of felenite or gypfum. 

6. From the other half of this folution, after eva- 
poration by a gentle heat, about ten grains of fmall 
fhining cryftals of a bitter tafte were obtained. On 
pouring fome drops of viti iolic acid into the folution 
iofpiffated by a gentle heat, no precipitation, except- 
ing of a little felenite, enfued ; but as foon as it was 
infpiffated to the confiftence of honey, fome fine aci- 
cular cryftals, verging towards the fame centre, began 
to form, but grew foft, and deliquefeed in a few days 
after, 

7. Phlogifticated nitrous acid diffolves manganefe Man.-ai.efe 
as readily as the phlogifticated vitriolic. A little le-diiTblvedby 
vigated manganefe mixed with fome water was put in-phlogiftica- 
to a large receiver, to which a tubulated retort waste^ nitrous 

luted. Some ounces of common nitrous acid wereacid* 
put into the retort, to which fome iron-filings were 
add»d, taking care always to clofe the orifice with a 
glafs ftopple. The phlogifticated nitrous acid thus 
paffed over into the receiver, and diffolved the man- 
ganefe in a few hours ; the folution was as limpid as 
water, excepting only a little fine filiceous earth. An- 
other white precipitate, iimilar to that produced by 
adding vitriolic acid to the folution in pure nitrous 
acid, now began to fall; but in other refpeifts this fo- 
lution agreed with the former. 

8. An ounce of purified muriatic acid was poured 
upon half an ounce of levigated manganefe ; which, ^ on q.Tj 
after Handing about an hour, affirmed a dark brown of fait, 
colour. A portion of it was digefted with heat in, 
an open glafs veffel, and fmelled like warm aqua regia. 
In a quarter of an hour the fmell was gone, and the 
folution became clear and colourlefs. The reft of the 
brown folution being digefted, to fee whether the mu- 
riatic acid would be faturated with manganefe, an ef- 
fervefcence enfued, with a ftrong fmell of aqua regia, 
which lafted till next day, when the folution was found 
to be faturated. Another ounce of acid was poured J3^S 
upon the refiduum, which was followed by the famefftfr*5'^, 
phenomenon, and the manganefe was entirely diffolved, ^ 
a fmall quantity of filiceous earth only remaining. 

he folution, which was yellow, being now divided 
into two portions, fome drops of vitriolic acid were 
poured into the one, by which it inftantly became 
white, and a fine powder, infoluble in water, was pre- 
cipitated. Some fmall cryftals of felenite were form- 
ed by evaporation, and the refiduum exhibited the 
fame phenomenon with thofe above mentioned with ni- 

3 trous 
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Manganefe trous acid. By evaporating the other half, fome fmall 
' ^ fliining angular cryltals were obtained, fimilar to thofe 

„ procured by means of the nitrous acid. 
Scarce folu- 9* Very little manganefe was diffolved by fluor acid, 
ble in fiuur even after feveral days digeltion. A great quantity 
acid, was required to form a faturated folution. It had very 

little tafte, and gave a fmall quantity of precipitate 
with fixed alkali. But if a neutral fait, compofed of 
fluor acid and fal ammoniac, be added, a double de- 
compofition takes place, and the manganefe is preci- 
pitated along with the fluor acid. 

10. A drachm of phofphoric acid digefted with as 
Or in phof-much powdered manganefe, diflblved but little of it ; 
photic acid, though evaporated to drynefs,.the refiduum tailed 

very acid ; but by adding more manganefe the acid 
was at lail faturated. On adding microcofmic fait to 
a folution of manganefe, a decompofition takes place 
fimilar to that effedfed by the combination of iluor 
acid and volatile alkali. 

>368 xx. Pure acid of tartar diffolved manganefe partly 

hilein acid t^ie co^> an<^ n'lore effectually by means of heat, 
of tartar. ^ke whole, however, could not be diffolved, though 

the acid was at laft faturated by adding a great quan- 
tity of the mineral. On adding a folution of foluble 
tartar, a double decompofition took place. 

12. Little was diffolved by diililled vinegar, though 
culty in the boiled on manganefe ; but after diftilling fpirit of ver- 
acetous. digris feveral times upon it, the acid at laft became 

faturated. The folution, evaporated to drynefs, left a 
deliquefcent mafs. Little or none of the remaining 
manganefe was diffolved by concentrated vinegar, 
though repeatedly diftilled upon it. 

13. With acid of lemons the whole was diffolved 
diffolved by with effervefcence, excepting only fome white earth, 
acid of lo 14. Water impregnated with fixed air likewife dif- 
mons; folved manganefe, but parted* with, it on the addi- 

And^by t’on or fpontaneoufly by expofure to the 
water im- 
pregnated From thefe experiments Mr Scheele concludes, that 
with fixed manganefe has a ftrong eledlive attradlion for all phlo- 
air’l^a giftic fubftances; and that this attra&ion becomes 
Hasa ftrong wronger, if there be prefentamenftruum which can unite 
attraftion with the phlogifticated manganefe. Thus it attrafts 
for phlogi- pblogifton more powerfully than even the nitrous acid 

itfelf in the moiff way. By faturation with phlogi- 
fton, manganefe has the property of lofing its black 
colour, and affuming a white one, which is unufual, 
the phlogifton generally communicating a black or 
dark colour to the fubftances with which it was 
united. 

That manganefe naturally contains fome phlogifton, 
fomephlo- though but in fmall quantity, appears from evapora- 

Uially"^ ting a folution of it in vitriolic acid to drynefs, and 
then diftilling the mafs in a glafs retort in an open fire. 
When the retort begins to melt, the acid parts fly off 
from the manganefe in a fulphureous ftate, leaving the 
former of its natural black colour. By diftilling the 
mai's remaining after evaporation of the nitrous folu- 
tion, a green volatile nitrous acid remains, and the 
black calx of manganefe remains as before. A folu- 
tion of this mineral in vitriolic or nitrous acid, preci- 

Becomesin-Plt^6^ ky Hxecl retains its colour; but when 
foluble in calcined in the open fire, again becomes black, 
pure acids J3y lofing its phlogifton, manganefe becomes info- 

phlogiftontSluble *n Pure acid3; and therefore the refiduum. of the 
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adding more ot the vitriolic or nirous acids : but if that ^ 
which has come over into the receiver be poured back 
into the retort, a folution will again take place by rea- 
fon of the manganefe refuming the phlogifton it had 
parted with to the acid. 

On this principle our author explains the reafon of pa.-tpiif0[a. 
the partial iolutions of this mineral above mentioned, cions of 
Part of it is diffolved, for inftance in the vitriolic acid, manganefe 
while the remainder is found infoluble. This happens exP'a;net! 
(lays he), “ becaufethe undiffolvedportion has parted 
with the little phlogifton it naturally poffeifed to that 1 

portion of manganefe which is taken up by the vitri- 
olic acid during the firft digellion; for without that 
principle it is infoluble. ” 

Manganefe attra£ls phlogifton more ftrongly when 
combined with fome acid than by itfelf, as appears from 
the following experiments. ,377 

l. Levigated manganefe, digefted or boiled with a Strong at- 
folution of fugar, honey, gum Arabic, hartfhorn, jelly, ti a^10n 

&c. remains unchanged ; but on mixing the pounded when*corn- 
mineral with diluted vitriolic, or pure nitrous acid, and binedwith 
then adding fome of thefe fubftances, the whole is diff acids for 
folved, the black colour vaniflies by degrees, and the phl°gbton* 
folution becomes as limpid as water. So ftrong is the 
attraftion of manganefe for phlogifton in thefe circum- 
ftaaces, that metals, the noble ones not excepted, ren- 
der it foluble in thefe acids in a limpid form. Con- Why the 
centrated vitriolic acid, indeed, diffolves manganefe ““ceryta- 
entirely without any phlogifton. “ It would be difti- 
cult (fays Mr Scheele) to comprehend whence the f0jves 
phlogifton in this cafe fhould come, if we were notganefe 
certain that feveral fubftances, which have a great without 
attraftion for phlogifton, can attract it in a red heat. 
Quickfilver and filver, when diffolved in the pureft ni- 
trous acid, really lofe their phlogifton, which is a con- 
ftituent part of thefe metals. This appears from the 
red vapours in which tire acid arifes ; and the dif- 
folved metallic earth cannot be again reduced to its 
metallic form, till it has acquired the loft phlogifton, 
which is effefted either by precipitation with complete 
metals or by heat alone. Thus manganefe can attract 
the quantity of phlogifton neceffary for its folution by 
means of concentrated vitriolic acid from heat. It is 
not probable that the concentrated acid undergoes a 
decompofition in this degree of fire ; for if you fatu- 
rate half an ounce of this acid with alkali of tartar,, 
and afterwards calcine in a retort, with a receiver ap- 
plied, an ounce and a half of powdered manganefe, 
with an equal quantity of the fame vitriolic acid, then 
diffolve the calcined rnafs in diftilled water, and like- 
wife wafh well the receiver, which contains fome drops 
of vitriolic acid, which are alfo to be added to the fo- 
lutioo, and laftly add the fame quantity of alkali, 
there will be no mark of fuperabundant acid or alkali. 
Thence it may be concluded,. that the phlogifton in 
the vitriolic acid, if there really exifts any in it, con- 
tributes nothing to the folution. But the manganele 
precipitated by alkali contains a confiderable quantity 
of it; in confequence of which it is afterwards entirely 
foluble in acids without any addition.. 

“ The effects of volatile fulphureous acid on manga-^ 
nefe, clearly prove what has been afferted. The man-, ^ ^us 
ganefe attrafts the phlogifton contained in this acid, 
which is the caufe of its great volatility, and winch f0jves it- 
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Manganefe. renders the former fo’uble in the new pure vitriolic 

acid. If this folution be mixed with concentrated vi- 
triolic acid and dilliiled, no volatile fulphureous acid 
is obtained ; and if it be precipitated by means of fix- 
ed vegetable alkali, vitriolated tartar is obtained; 
which proves that manganefe has a llronger attraction 

1380 than vitriolic acid for phlogifton in the moiit way. 
Effedts of « The effeCls of nitrous acid on this fubilance are 
mtrous acid piriljjar ^.0 |_]10fe cf vitriolic acid. Could fpirit of nitre 

fuftain as great a degree of heat as the concentrated 
vitriolic acid, it would alfo entirely difi'olve the man- 
ganefe by means of the phlogifton attracted by heat ; 
but as this is not the cafe, it is neceffary to add phlo- 
gifton in the manner above mentioned. The manga- 
nefe dfccompofes phlogifticated nitrous acid, for the 
fame reafon that it does the volatile fulphureous acid ; 
and that the phlogifton of this acid really combines 
with the manganefe,'is manifeft from this, that the af- 
fufion of vegetable acid produces no fmell of aquafortis 
by difplacing the phlogifticated acid of nitre. By di- 
flillation with pure vitriolic acid alfo, the nitrous acid 
is expelled, not in a fmoking ftate, and of a yellow 
colour, but pure and colourlefs. 

“ In the folution of manganefe by means of gum ara- 
ble or fugar, a very confiderable effervefcence takes 
place, owing to the extrication, or probably rather the 
produftion, of fixed air from the mixture ; but with 
phlogifticated acid of nitre no fuch phenomenon takes 
place, becaufe the manganefe is combined with pure 
phlogifton ; and if this fhould be again feparated, there 
is no caufe for the production of fixed air. This mi- 
neral is alfo diffolved without effervefcence, by uniting 
it with nitrous acid and metals, arfenic or oil of tur- 
pentine.” 

Exhtenceof As muriatic acid diffolves manganefe without addi- 

?n df mu Scheele is of opinion that this proves the 
riatic'aad" exJi^ence phlogifton in that acid, as has already 
poved. U ~f 'Vi. . 
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been taken notice of. The manganefe digefted in 
the cold with fpirit of fait affumes a dark brown 
colour ; for it is a property of this fubftance that it 
cannot be diffolved into a colourlefs liquor without 
phlogifton, but has always a red or blue colour; but 
with fpirit of fait the folution is more brown than red, 
on account of the fine particles of the manganefe float- 
ing in the liquid. Here the mineral adheres but loofely 
to the acid, fo that it may be precipitated by water. 

The effefts of acid of tartar and acid of lemons up- 
on manganefe are likewife explained on the principle 
already laid down, viz. the extreme attraction this 
fubftance has for phlogifton. Thus it attracts part of 
that naturally contained in tliefe acids, decompofing 
one part of them, and being diffolved by the other. 
This deftruCtion of the acid is fimilar to that of the 
fugar, gum arabie, &c. which render it foluble in 
nitrous acid ; for if a proper quantity of thefe are 
added, the manganefe will be diffolved, without a pof- 
fibility of recovering the fmalleft particle of the vege- 
table fubftances employed ; and if the folution be flow- 
ly evaporated and calcined, there will not remain the 
fmalleft mark of burned fugar or gum. During this 
decompofition, a pungent vapour arifes, which, being 
collefted, appears to be true vinegar. It is obtained 
in its pureft ftate from diluted vitriolic acid, fugar, and 
manganefe. 

1.384 

Fluor acid diffolves but very little manganefe, owing 
its precipitating a fait which envelopes the paiticlei to its precipitating 
N'.,. 
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of manganefe, and prevents the further action of the Manjfar.efe. 
menftruum. In all precipitations of manganefe, how- " 
ever, by means of mild fixed alkalies, the full quantity 
is not procured ; becaufe the fixed air, detached from 
the mineral, diffolves part of it. 

Though manganefe decompounds nitre, yet this Effects of 
does not happen till the mixture becomes red-hot. If maniramit 
phlogifticated manganefe be mixed with an equal quan- on nitre- 
tity of nitre, and diitdled in a glafs retort, the mix- 
ture begins to grow black before the retort becomes 
red-hot, but no nitrous acid goes over. By lixivia- 
tiou, no mark of nncombined alkali is met with ; but 
phlogifticated nitrous acid is extricated by the appli- 
catkm of tamarinds, or any vegetable acid. Three 
parts of phlogifticated manganefe, mixed with one part 
of finely pounded nitre, yields no nitrous acid, though 
the nitre is alkalized as foon as the mixture becomes 
black in the retort. 

Mr Scheele proceeds now to another fet of experi- £x 
ments upon manganefe united with phlogi'lon. In me,its on 
order to procure it in this ftate, the belt method is to manganefe 
diffolve in diftilled water, and cryftallize the fait oh-un‘'ec! Wft^ 
tained by folution of manganefe in vitriolic acid, and 
then precipitate it with vegetable fixed alkali. In this 
ftate it is white like chalk; but by calcination in an open 
fire, the luperfluous phlogifton flies off, and the calx 
regains its ufual black colour. This change of colour 
likewife happens when the precipitation is made with 
cauftic alkalies, whether fixed or volatile. The pre- 
cipitate, indeed, in this cafe, is white when kept clofe 
from the air, but affumes a brown colour when expo- 
fed to it for any time : But when the precipitation is 
made by mild alkali, the white colour is preferved by 
the fixed air, which -in this cafe it alfo contains. By 
diluting the folution with a confiderable quantity of 
water, and precipitating with cauftic alkali, the pre- 
cipitate is brown from the very beginning, owing to 
the air in the liquid attradling the phlogifton from the 
manganefe. The precipitate formed by liras -water is 
alfo brown ; but on adding more of a ftrong folution 
of manganefe, and afterwards precipitating with cau- 
ftic alkali, the powder falls of a white colour ; becaufe 
the air, being already faturated with phlogifton, can- 
not take up any more. The refults of Mr Scheele’s 
experiments on this phlogifticated manganefe are, 1*86 

1. An ounce of this fubftance diftilled by itfelfBydftilh# 
in a glafs retort, with a ftrong fire, yielded a great U011 je. 
quantity of fixed air with feme drops of water. The 
refiduum poured warm out of the retort grew red-hot, 
and fet the paper on fire. 

2. On repeating the experiment with only a drachm 
of phlogifticated manganefe, and tying a bladder to 
the neck of the retort, three ounce-meafnres of air 
came over: the reliduum was of a light grey colour; 
diflolved in acids without addition of any more phlo- 
gifton ; and took fire in that degree of heat in which 
fulphtir fmokes, but does not burn. From thefe expe- 
riments, fays Mr Scheele, it is evident, that plilogifton 
does not feparate from manganefe if the acccfs of air be 
prevented. 

3. One part of finely powdered manganefe boiled in n H?7 . h 
our of oil-olive, effervefeed violently, and diffolvedoii'oiive!1 

into a kind of falve. 
4. On diftilling a mixture of finely powdered man-p 

ganefe and charcoal, with an empty bladder tied to the tion with 
mouth ©f the retort, a quantity of fixed air was extri- charcoal. 

cated 
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5. On diftilling half an ounce of powdered manga- 
nefe with two drachms of fu’phur, the latter partly 
rofe into the neck of the retort, and feme volatile 
acid vapours penetrated through the lute. The difb’l- 
lation was continued till the retort began to melt; and, 
on cooling, the refiduum was found to weigh drachms. 
It was of a yellowifh-grey colour; anddilfolved in fpirit 
of vitriol with effervefcence, yielded an hepatic fmell, 
feme fulphur being alfo precipitated at the fame time. 
By calcination in the open air, the fulphur was difii- 
pated ; but great part of the mafs Was rendered foluble 
on account of its having been''penetrated by the acid 
vapour, and fhot into cryftals as though it had been 
formally diffclved in volatile fulphureous acid; and by 
repeating the calcination with more fulphur, the whole 
became at laft entirely foluble, and was reduced to 
cryftals. 

Finely powdered manganefe, triturated with nitre, and 
ftrongly calcined in a crucible, unites with the alkali 
of the nitre, while the acid is difiipated in the air. 
The mafs formed by the union of the manganefe and 
alkali is of a dark green colour, and foluble in water, 
communicating alfo a green colour to the liquid ; but 
in a ftiort time a fine yellow powder (an ochre of iron) 
falls to the bottom, leaving the liquor of a blue colour. 
By the addition of water, this folution firft aftumes a 
violet colour, grows afterwards red, and a precipita- 
tion of the manganefe takes place, which refumes its 
natural colour as foon as it has faften. The fame pre- 
cipitation takes place on the addition of a few drops 
of acid, or by expofure for fome days to the open air. 
As for the dark red colour aflumed by the folution 
when the precipitate is about to fall, Mr Scheele con- 
jectures that the particles of manganefe may naturally 
have a red colour, which becomes vifible when the fub- 
ftance is difperfed through a menfiruum without being 
perfectly diifolved. 

7. By the addition of finely powdered white arfe- 
additionof n;c to the alkaline mafs of nitre and manganefe, the 

green colour difappears, and the whole becomes white; 
phlogifticated manganefe being alfo precipitated on the 
addition of water. This arifes from the more power- 
ful attraction of manganefe for the phlogifton of the 
arfenic than that of the arfenical acid itfelf; and for 
the fame reafon, if the mafs be calcined with charcoal, 
or any other phlogiftic fubftance, a colourlefs folution 
will be obtained. 

By diftilla- g. Half an ounce of phlogifticated manganefe, di- 
{tilled in a retort with an equal quantity of powdered 

iliac. fal ammoniac, yielded firit a concrete volatile ialt, alter 
which fome fal ammoniac undecompofed arofe in the 
neck of the retort. Half an ounce of pure dephlogi- 
fticated manganefe,' mixed with two drachms of pow- 
dered fal ammoniac, yielded alkali in its cauftic flate. 
Both refiduums were feluble in water ; which fiiows 
that manganefe attracts phlogifton from the volatile 
alkali. 

9. On digefting finely powdered manganefe for fome 
weeks with pure nitrous acid and iome volatile alkali, 
a great number of air-bubbles rife to the top, and the 
volatile alkali is entirely decompofed; for though the 
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mixture be afterwards diftilled in a retort with the ad- Manga- 
dition of quicklime, not the leaft urinous fmell can be ne^e’ , 
perceived. This decompofxtion is effected by the man- j. 
ganefe attracting the phlogifton of the volatile alkali; Volatile 
for that the nitrous ac d has no fliare in this, is proved ^kTi de- 
by the following experiment. flroyed by 

_ 10. An ounce of well triturated manganefe was di- 
ftilled with half an ounce of fal ammoniac ; and a li- its phlo-a 

quid alkali, fuch as that obtained from fal ammoniac gift'*11" 
and quicklime, was procured. On repeating this ex- 
periment, with the variation only of a bladder inftead 
of a receiver, the fame kind of air was obtained as that 
which rifes to the top of the nitrous mixture. Though 
the emiffton of this air indicated a deftruCtion of the 
volatile alkali, our author explains the reafon of its 
being ftill obtained in a cauflic ftate by the phlogi- 
fton taken from the alkali being more than fufficient 
to render the alkali foluble in muriatic acid ; in confe- 
quence of which, the fuperfluous quantity combines 
with the manganefe, and enables it to decompofe the 
fal ammoniac in the ordinary way. It muft be owned, 
however, that his reafoning on this fubjeef is not en- 
tirely fatisfaCtory, nor does the account he gives of his 
experiments feem entirely confiftent with itfelf. See 
Sckeele’s Chem. Ejfays, Eftay V. $ xxxix. 139? 

11. Powdered manganefe, diftilied with an equal ^ 
quantity of white arfenic, underwent no change, the 
arfenic flying off in its proper form ; but with an equal 
quantity of yellow orpiment, fome volatile fulphureous 
acid came over firft, then a yellow fublimate, and at 
laft a little red fublimate arofe. On augmenting the 
fire by degrees, the orpiment remained obftinately at- 
tached to it. Similar effeCts enfued on treating man- 
ganefe with an equal quantity of antimony ; which 
likewife yielded a pungent fulphureous acid, but no 
fublimate. By calcination in the open air thefe com- 
pounds are decompofed; and the manganefe, united 
with vitriolic acid, becomes foluble in water. j., ^ 

12. On diftilling manganefe with an equal quantity With cin- 
of finely pounded cinnabar, a volatile fulphureous acid nabar. 
came over firft ; then a little cinnabar was fublimed in- 
to the neck of the retort; and at laft the quickfilver, 
which had been the bafis of the cinnabar, began to 
diftil: the refiduum, being a combination of manga- 
nefe and fulphur, was fimilar to the compounds al- 
ready deferibed. 

x 3. With an equal quantity of corrofive fublimate, With cot- 
manganefe underwent no change; but when fublimedr.°flvefiA’" 

%w!th an equal quantity of mercurius dulcis, a corrofiveiiniate* 
fublimate, and then mercurius dulcis, arofe into the 
neck of the retort. The reafon of this is, that the 
mercurius dulcis contains a portion of phlogifton ; by 
being deprived of which it ceafes to be mercurius dul- 
cis, and becomes corrofive fublimate: but by reafon 
of the ftrong attraction of manganefe for phlogifton, 
the mercurius dulcis parts with that portion which is 
neceffary to keep it in its mild ftate, and thus is con- 
verted into corrolive mercury. 

Sect. IV. Inflammable Sub fiances. 

These may be divided into the following claffes: 
I. Sulphurs. 2. Ardent fpirits. 3. Oils and fats.vifion. 
4. Rtfins. 5. Bitumens ; and, &. Charcoal. 
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^ I, Sulphurs. 

i. Common fulphur. For the extraction of this 
fubllanee from its ores, fee Sulphur. The artrlicial 
compolition of it we have already related, n° 715 ; 
and have now only to take notice of a very few of its 
properties, which come more properly under this fec- 
tion. 

Sulphur, as commonly ufed in commerce and the 
arts, is of a pale yellow colour, of a difagreeable and 
peculiar fmell, which is rendered more fenfijble when 
it is heated or rubbed. By rubbing, it receives very 
curious eleCtrical qualities : (See Electricity.) Its 
ipecilrc gravity is coniiderably greater than that of 
water, though lefs than earths or ftones. In clofe 
veflels, fulphur is incapable of receiving any alteration. 
It melts with a very gentle heat ; and then is fublimed, 
adhering to the capital in fmall, very line, needle-like 
cryftals, called flowers offulphur. It may thus be fub- 
limed many times without alteration. If fulphur is 
expofed to a heat barely fufficient to melt it, and very 
flowly cooled, it cryftallizes in form of many needles 
eroding one another. Some of thefe pointed cryftals 
may alfo be obferved in the interior parts of the lumps 
of fulphur which have been melted, and caft into cy- 
lindrical moulds, as they are commonly fold ; becaufe 
the centre of thefe cylindrical rolls is more llowly 
cooled than the furface. Sulphur alfo gives this needle- 
like form to cinnabar, antimony, and many other mi- 
nerals containing it. Sulphur may be decompofed in 
feveral ways. The moft limple is by burning ; which 
we have already taken notice of, n° 623. It may 
alfo be very effeftually decompofed by mixing it with 
iron flings and water. In this cafe the phlogifton is 
diffipated, and the acid uniting with the iron forms a 
green vitriol- 

It is very remarkable, that though fulphur is com- 
pofed of vitriolic acid and phlogifton, yet the addition 
of more inflammable matter, fo far from making the 
union ftronger, weakens it to a great degree : and 
hence we have another method of decompoiing this 
fubftanee ; namely, by combining it with a large quan- 
tity of oil, and diftilling the compound. 

Sulphur is capable of being eafily diflblved in ex- 
prefied oils, but very difficultly in effential ones. Thefe 
compofitions are called balfams of fulphur; and are 
fometimes employed in medicine, but are found to be 
of a very heating nature. They are much ufed by 
farriers. According to Mr Beaume, fulphur cannot 
be diflblved in oil, without a heat fufficient to melt it. 
A larger quantity is kept diflblved when the mixture 
is hot, than when cold ; and confequently the fulphur, 
efpecially if it has been diftblved in a thin, eflential oil, 
eryftallizes on cooling the mixture- The fulphur, thus 
feparated from the oil, is found not to be altered in 
any refpebl from what it formerly was ; but if the 
mixture is expofed to a degree of heat capable of en- 
tirely decompofing the oil, die fulphur is decompofed 
along with it, and the fame produ&s are obtained by 
diftilling this mixture to drynefs,. as if a mixture of 
pure oil of vitriol and oil were diftilled. Thefe pro- 
ducts are, firft a portion of oil, when an eflential oil 
was made ufe of in the compolition of the balfam ; 
then fome volatile fulphureous acid, which is at firft 
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watery, and afterwards becomes ftronger ; along with Sulphur, 
this acid more oil arifes, which becomes more and 
more thick towards the end of the diftillation ; and 
laftly, when the retort has been made red hot, nothing 
remains but a fixed coal. 

In this procefs we find, that both the fulphur and 
oil are decompofed. The acid of the fulphur feems 
to attack the watery principle of the oil, wdiile its 
phlogifton remains confounded with that of the oil, or- 
is diffipated in vapours. Hence, though the vitriolic 
acid in fulphur is concentrated to the utmoft degree, 
and perfefily free from wrater, what rifes in this diftil- 
lation is very aqueous, by reafon of the water which, 
it attrafts from the oil. 

Spirit of wine does not fenflbly aft upon fulphur in Howfolu- 
its liquid ftate ; but if both the fpirit of wine and ful- 5it; in fynic 
phur meet in the ftate of vapour, they will then u-wine, 
nite, and a perfect folution will take place. By me- 
thods of this kind, many combinations mhdit be ef- 
fected, which have been hitherto thought impoffible. x 

Pure fulphur unites ealily with all metals ; gold, Its union 
platina, and zinc, excepted. The compounds, exceptw!tl1 

that with mercury, poffefs a metallic luftre withouttals' 
any dudtility. The fulphur may be feparated by ex- 
poling the mixture to a ftrong lire, (fee Metal- 
lurgy,) or by diflblving the metalline part in acids. 
The fulphur, however, defends feveral of the metals 
from the aCtion of acids ; fo that this diftblution fuc- 
ceeds but imperfectly. The reguline part of antimo- 
ny is more ealily feparated from fulphur by means of 
acids than any other metalline fubftance. Alkaline 
falts will feparate the fulphur from all metals in fulion, 
but they unite with it themfelves, and form a com- 
pound equally capable of diflblving the metal. 

Sulphur united with quickiilver forms the beauti- J40, 
ful pigment called cinnabar^ or ’vermilion / which is fo Vermiiion-» 
much 11 fed in painting, that the making of it is be- 
come a diftinCt trade. Neuman relates, that in the ma- 
king of cinnabar by the Dutch method, fix or ehdit 
parts of quickfilver are made ufe of to one of fulphur. 
The fulphur is firft melted, and then the quickfilver 
is ftirred into it ; upon which they unite into a black 
mafs. In this part of the procefs the mixture is very 
apt to take fire; of which it gives notice by fwelling 
up to a great degree. The veffel muft then be imme- 
diately covered. The mafs being beaten to powder, 
is afterwards to be fublimed in large earthen jars al- 
moft of an equal widenefs from end to end ; thefe are 
hung in a furnace by a ftrong rim of iron. When- 
toe matter is put in, the mouth of the vefiel is cover- 
ed, the fire increafed by degrees, and continued for 
feveral hours, till all the cinnabar has fublimed ; care 
being taken to introduce at times an iron rod to keep- 
the middle clear ; otherwlfe the cinnabar concreting 
there, and flopping up the paffage, would infallibly 
burft the veflels- 

File quantity of fulphur directed in the commoiY 
receipts for making cinnabar is greatly larger than the 
above; being-no lefs.than one-third of the quantity 
of quickfilver employed : accordingly it has been found,, 
that the fublimate, with luch a large quantity of ful- 
phm, turned out of a blackifti colour, aal required to 
be feveral times fublimed before it became perfectly 
red; but we cannot help thinking, that by one gentle. 

fublimatiou; 
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Sul; hur. fubllmation the fviperfluous fulphur might be feparated, 

u""'v —• and the cinnabar become perfectly pure the fecond 
time. Hoffman gives a curious method of making 
cinnabar without fublimation : by fhaking or digeft- 
ing a little mercury with volatile tinfture of fulphur, 
the mercury readily imbibes the fulphur from the vo- 
latile fpirit, and forms with it a deep red powder, not 
inferior in colour to the cinnabar prepared in the com- 
mon manner. Dr Lewis has found the common folu- 
tions of fulphur by alkalies, or quicklime, to have a 
fimilar effect. This cinnabar will likewife be of a 
darker or lighter colour, according as the folution 
contains more or lefs fulphur. 

Sulphur is a principal ingredient in gun-powder, 
, (fee Gun-powder.) It alfo enters the compofition 
of the pubis fulminans. This confifls of three parts 
of nitre, two of the dry alkali of tartar, and one part 
of fulphur, well ground together. If a little quantity 
of this powder is laid on an iron-fpoon or fhovel, and 
(lowly heated, it will explode, when it arrives at a cer- 
tain degree of heat, with aftonifhing violence and noife. 
The mofl probable opinion concerning this is, that the 
fixed air contained in the alkali is, by the acid vapours 
adling upon and endeavouring to expel it all at once, 
driven off with fuch force, that a loud explofion is pro- 
duced. 

f hofphorus 2. Phofphorus of Urine. This is a very inflammable 
©f urine. fubflance, compofed of phlogifton united with a cer- 

tain acid, the properties of which we have already ta- 
ken notice of, n° 904 et feq. The preparation of it 
was long a fecret, and only perfeftly difcovercd by 
Mr Margraaff, who publifhed it in the Berlin Me- 
moirs in 1743. This procefs being by far the bell 
and mofl practicable, we fhall content ourfelves with 
mferting it alone. 

Two pounds of fal ammoniac are to be accurately 
mixed with four pounds of minium, and the mixture 

proceis for diflilled in a glafs retort; by which means a very pe- 
making. netrating, cauftic alkaline fpirit will be obtained. The 

refiduum, after the diftillation, is a kind of plumbum cor- 
neum; n° 812. This is to be mixed with nine or 
ten pounds of extraCt of urine, evaporated to the con- 
fiftence of honey. (Seventy or eighty gallons of urine 
are required to produce this quantity of extraft.) The 
mixture is to be made (lowly in an iron pot fet over 
the fire, and the matter frequently flirred. Half a 
pound of powdered charcoal is then to be added, and 
the evaporation continued till the whole is reduced 
to a black powder. This powder is to be put into a 
retort, and urged with a graduated heat, till it be- 
comes red hot, in order to expel all the volatile alkau, 
fetid oil, and ammoniacal fait, that imay be contained 
in the mixture. After the diflillation, a black friable 
refiduum remains, from which the phofphorus is to be 
extracted by a fecond diflillation and a flronger heat. 
Before it is fubjedted to another diflillation, it may be 
tried by throwing feme of it upon hot coals. If the 
matter has been well prepared, a fmell of garlic exhales 
from it, and a blue phofphorical flame is feen undu- 
lating along the fur face of the coals. 

The matter is to be put into a good earthen ictoit, 
capable of fultaining a violent fire. Three quaiters 
t>f the retort are to be filled with the matter which is 
to yield the phofphorus, and it is to be placed in a fui- 
nace capable of giving a ftrong heat. Mr Margraaff 

1407 
Mr Mar 
graaff's 

140$ 

I S T R Y. 
divides the matter among fix retorts, fo that if any 
accident happens to one, the whole matter is not loft. 
The retorts ought to be well luted to a receiver of a 
moderate fize, pierced with a fmall hole, and half full 
of water; and a fmall wall of bricks mull be raifed 
between the furnace and receiver, in order to guard 
this veffel againfl heat as much as poffible. The re- 
torts are to be heated by flow degrees for an hour and 
an half; then the heat is to be increafed till the veffels 
are red hot, when the phofphorus afeends in luminous 
vapours. When the retort is heated till between a 
red and white, the phofphorus paffes in drops, which 
fall and congeal in the water at the bottom of the re- 
ceiver. This degree of heat is to be continued till 
no more comes over. When a retort contains eight 
pints or more, this operation continues about five 
hours. 

In the firfl diflillation, phofphorus never paffes pure, RedHfica- 
but is always of a blackifh colour, by reafon of its car-^o" <>f 
rying along with it fome part of the coal. From this, i hoffho- 
however, it may be purified by rectification in a fmall 
glafs-retort, to which is luted a receiver half full of 
water. A very gentle heat is fufficient; becaufe phof- 
phorus, once formed, is very volatile ; and as the fuli- 
ginous matter was raifed probably by the fixed air 
emitted by the charcoal in the inflant of its union 
with the phofphorine acid, none of it can arife in a 
fecond diflillation. 

The phofphorus is then to be divided into fmall cy- 
lindrical rolls, which is done by putting it in glals- 
tubes immerfed in warm water; for the phofphorus 
is almofl as fufible as fuet. It takes the form of the 
glafs-tubes ; from which it may be taken out, when it 
is cold and hardened. This muff be done under wa- 
ter, lead the phofphorus fhould take fire. 

This concrete continually appears luminous in a dark Proctfs 
place ; and by a very flight heat takes fire, and burns fometimes 
far more vehemently than any other known fubflance. dangerous. 
Hence it is neceffary to be very cautious in the diflil- 
lation of it ; for if the receiver fhould happen to break 
while the phofphorus is diftilling, and a little flaming 
phofphorus fall upon the operator’s legs or hands, it 
would burn its way to the bone in lefs than three mi- 
nutes. In this cafe, according to Mr Hellot, nothing 
but urine will flop its progrefs. 

Though phofphorus takes fire very readily by itfelf, 
it does not inflame at all by grinding it with other in- 
flammable bodies, as camphor, gun-powder, or effen- 
tial oils. In grinding it with nitre, fome luminous 
flafhes are obferved ; but the mixture never burns, un- 
lefs the quantity of phofphorus be large in proportion 
to the nitre : rubbed pretty hard on a piece of paper or 
linen, it fets them on fire if they are rough, but not if 
they are fmooth. It fires written paper more readily 
than fuch as is white, probably from the former ha- 
ving more afperities. On grinding with iron-filings, it 
preiently takes fire. _ # ^ I4I# 

Oils ground with phofphorus appear, like itfelf, 
luminous in a temperately warm place ; and thus be- phofpho- 
come a liquid phofphorus, which may be rubbed on rus. 
the hands, &c. without danger. Liquid phofphorus 
is commonly prepared by grinding a little of the folid 
phofphorus with oil of cloves, or rubbing it firfl with 
camphor, and this mixture with the oil. A luminous 
amalsam, as it is called, may be obtained, by digeiting 
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a fcruple of folid phofphorus with half an ounce of oil 
of lavender, and, when the. phofphorus begins to dif- 
folve and the liquor to boil, adding a drachm of pure 
quickfilver; then brifkly fhaking the glafs for five or fix 
minutes till they unite. 

Rectified fpirit of wine, digefted on phofphorus, ex- 
tracts a part of it, fo as to emit luminous flafhes on be- 
ing dropt into water. It is computed that one part 
of phofphorus will communicate this property to 
600,coo parts of fpirit. The liquor is never obferved 
to become luminous of itfelf, nor in any other circum- 
ftance except that above mentioned. By digeftion for 
fume months, the undiffolved phofphorus is reduced to 
a tranfparent oil, which neither emits light nor con- 
cretes in the cold. By wafning with water, it is in fome 
meafure revived ; acquiring a thicker confidence, and 
becoming again luminous, though in a lei's degree than 
at firft. During this digeftion, the glafs is very apt to 
burft. 

Phofphorus is partially diflolved by exprefted oils ; 
and totally, or aimoft fo, in eflential oils and ether. 
When efi'ential oils are faturated with it by heat, a 
part of the phofphorus feparates, on ftanding in the 
cold, in a cryftalline form. .Concentrated fpirit of fait 
has no aftion on it. In diftillation, the fpirit rifes 
firft, and the phofphorus after it unchanged. Spirit 
of nitre diflolves it, and the diflblution is attended 
with great heat and copious red fumes; fo that great 
part of the fpirit diftils without the application of any 
external heat, and the phofphorus at laft takes fire, 
explodes, and burfts the veifels. Oil of vitriol like- 
wife diflolves phofphorus, but not without a heat 
fufficient to make the acid diftil. The diftilled liquor 
is white, thick, and turbid ; the rtfiduum is a whitifh 
tenacious mafs, which deliquates, but not totally, in 
the air. Phofphorus itfelf is refolved into an acid li- 
quor on being expofed two or three weeks to the air, 
its inflammable principle feeming by degrees to be dif- 
fipated. 

Phofphorus has been reported to produce extraordi- 
nary effects in the refolution of metallic bodies : but 
from the experiments that have been made with this 
view, it does not appear to have any remarkable ac- 
tion on them; at leaft on the precious ones, gold and 
filver, for the refolution or fubtilization of which it has 
been chiefly recommended.' The following experi- 
ments were made by Mr Margraa ff. 

j. A fcruple of filings of gold were digefted with 
a drachm of phofphorus for a month, and then com- 
mitted to diftillation. Part of the phofphorus arofe, 
and part remained above the gold, in appearance re- 
fembling glafs: this grew moift on the admiffion of 
air, and diflolved in water, leaving the gold unaltered. 
Half a drachm of fine filver, precipitated by copper, 
being digefted with a drachm of phofphorus for three 
hours, and the fire then increafed to diftillation, 
greateft part of the phofphorus arofe pure, and the fil- 
ver remained unchanged. Copper filings being treat- 
ed in the fame manner, and with the fame quantity of 
phofphorus, the phofphorus fublimed as before ; but 
the remaining copper was found to have loft its metal- 
lic brightnefs, and to take lire on the contacft of flame, 
lion filings fuffered no change. Tin filings run into 
granules, which appeared to he perfect tin. Filings 
of lead did the fame. The red calx of mercury, called 
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precipitate per [e, treated in the fame manner, was to- Sulphur, 
tally converted into running quickfilrer. 2. R.egu- 
lus of antimony fullered no change itfelf, but occafion- 
ed a change in the confidence of the phofphorus p 
which, after being diftilled from this femimetal, refu- 
fed to congeal, and continued, under water, fluid like 
oil-olive. With bifmuth there was no alteration. A 
drachm of phofphorus being diftilled and cohobated 
with an equal quantity of zinc, greateft part of the 
zinc fublimed in form of very light pointed flowers of 
a reddifti-yellow colour : thefe flowers, injedted into 
a red hot crucible, took fire, and run into a glafs re- 
fembling that of borax. White arfenic, fublimed.with 
phofphorus, arofe along with it in form of a mixed red 
fublimate. Sulphur readily unites with phofphorus 
into a mafs which fmells like hepar fulphuris. This 
does not eaiily take fire on being rubbed ; hut expofed 
to a moderate dry heat, it flames violently, and emits a 
ftrong fulphureous fume. If phofphorus is burnt in an 
open veflel, a quantity of acid remains behind ; and if 
a glafs bell is held over it, an acid likewife fublimes in 
the form of white flowers. 

3. Mr Canton’s phofphorus. This is a compofition r4I4 
of quicklime and common fulphur. The receipt forMr. Ca]U~r 
making it is as follows. “ Calcine fome common oy- phorus.10 

fter-fliells, by keeping them in a good coal-fire for half* 
an hour; let the pureft part of the calx be pulverized 
and lifted. Mix with three parts of this powder one 
part of flowers of fulphur. Let this mixture he ram- 
med into a crucible of about an inch and a half in 
oepth till it be aunoft full; and let it be placed in 
the middle of the fire, where it muft be kept red hot 
for an hour at leaft, and then fet by to cool: when 
cold, turn it out of the crucible; and cutting or 
breaking it to pieces, fcrape oft', upon trial, the 
brighteft parts ; which, if good phofphorus, will he a 
wlfite powder. This kind of phofphorus fliines on be- 
ing expofed to tue light of the fun, or on receiving' an 
electrical ftroke. 

4. Phofphorus of Homherg. This fubftance, which I4'5 
has the lingular property of kindling fpontaneoufly Hu°^!?eI‘g’s 

when expofed to the air, was accidentally difcoveredor ’yr pho- 
by Mr Homberg, as he was endeavouring to diftil a ms. 
clear flavourlefs oil from human excrements. Having 
mixed the excrement with alum, and diftilled over as 
much as he could with a red heat, he was much fur- 
pnfed at feeing the matters left in the retort take fire 
upon being expofed to the air, fome days after the di- 
ftillation was over. This induced him to repeat the 
operation, which he met with the fame fuccefs ; and 
he. then publifhed a procefs, wherein he recommended 
alum and human excrement for the preparation of the 
phoiphorus.. Since his time, however, the procefs has 
been much improved; and it is difcovered, that almoft 
every vitriolic fait may be fubftituted for the alum, and 
moft other inflammable fubfiances for the excrement; 
bm though alum is not abfolutely neceflary foi^the 
fuccefs, it is one of the vitriolic falts that fucceed belt. 
The following procefs is recommended in the Chemi- 
cal Dictionary. 

Let three parts of alum and one of fugar be mixed 
together. This mixture muft be dried in an iron fho- B' ^ me~ 

thod of pre- vel over a moderate fire, till it be almoft reduced to’paring 
a b.ackifh powder or coal ; during which time it muft 
be furred with an iron fpatula. Any large maffes muft; 

be 
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Sulphur, be briufdd into powder ; and then it mud be put into 

l—-V'— a glafs matrafs, the mouth of v/hich is rather ftrait 
than wide, and feven or eight inches long. This ma- 
trafs is to be placed in a crucible, or other earthen vef- 
fel, large enough to contain the belly of the matrafs, 
with about a fpace equal to that of a finger all round 
it. This fpace is to be filled with fand, fo that the 
matrafs {hall not touch the earthen veffel. The appa- 
ratus is then to be put into a furnace, and the whole 
to be made red hot. The fire mud be applied gra- 
dually, that any oily or fuliginous matter may be ex- 
pelled ; after which, when the matrafs is made red 
hot, fulphureous vapours exhale : this degree of heat 
is to be continued till a truly fulphureous flame, which 
appears at the end of the operation, has been feen near- 
ly a quarter of an hour : the fire is then to be extin- 
guiihed, and the matrafs left to cool, without taking 
it out of the crucible ; when it ceafes to be red hot, it 
mud be fiopped with a cork. Before the matrafs is 
perfectly cold, it mud be taken out of the crucible, 
and the powder it-contains poured as quickly as pof- 
fible into a very dry glafs phial, with a glafs dopper. 
If we would preferve this phofphorus a long time, the 
bottle containing it mud be opened as feldorn as pof- 
fible. Sometimes it kindles while it is pouring into 
the glafs phial ; but it may be then extinguilhed by 
clofing the phial expeditioufiy. A fmall quantity of 
this pyrophorus laid on paper, and expofed to the 
air, immediately takes fire, becomes red like burning 
coals, and emits a drong fulphureous vapour greatly 
refembling that which arifes on decompofing liver of 
fulphur. 

It has been generally alleged, that the common 
black phofphorus is impaired by being expofed to the 
light; but MrCavallo has difeovered the fallacy of this 
fuppefition by the following experiment. Some por- 
tions of the fame pyrophorus were inclofed in three 
glafs tubes, and immediately fealed up hermetically. 
On the 20th of May 1779, tveo of them were fu- 
fnended from a nail out of a window, and the third 
was varapped up in paper and inclofed in a box, where 
not the lead glimmering of light could enter. In this 
fituation they were left for more than a year; after 
which one of thofe that had been kept out of the 
window was broke, along with that which had been 
kept in the dark, in the prefence of Mr Kirwan; when 
the pyrophorus feemed to be equally good in each 
tube, taking fire in about half a minute after it was 
taken out of the tubes, and expofed to the air on a 
piece of paper. 

There are many different kinds of pyrophori; fome 
of the mod remarkable of which are deferibed under 
the article Pyrophcrus. Many theories have been 
invented folve the phenomenon of their accenfion on 
the contact cf air. This has been thought owing to 
the converfion of the earth of alum into lime, or to a 
remainder of the vitriolic acid attrafting mordure from 
the atmofphere; but the formation of pyrophorus 
without either alum or vitriolic acid, {hows that nei- 
ther of theft- opinions can be juft. It is mod probable, 
therefore, that the heat is occafioned by the total dif- 
fipation of that aqueous part which is effential to the 
conditution of terredrial fubdances. In confequence 
of this, the water contained in the atmofphere is not 
*nly attracted with avidity, but decompounded by the 
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matter reduced to fuch a date of extreme drynefs. By Oils. 
thefe operations it gives out the latent heat contained  V’"—' 
in it, and this produces the accenfion in quedion. 

<• $ 2. Ardent Spirits. 

See Fermentation and Distillation. 

$ 3. Oils. 

1. EJfential Oils. Thofe oils are called ejfential which Eflential 
have evidently the fmeil of the vegetable from which o*b* 
they are drawn. For the method of procuring them, 
fee Distillation. They are dibinguifhed from all 
others by their fuperior volatility, which is fo great as 
to caufe them rife with the heat of boiling water. All 
thefe have ^drong aromatic fmeil, and an acrid, cau- 
dic tade ; in which reipeft alfo they differ from other 
oils. This tade is thought to proceed from a copious Suppofed 
and difengaged acid, with which they are all pene- caufe of 
trated. The prefence of this difengaged acid in effen-ta^e‘ 
tial oils, appears from the impreffion they make upon 
the corks of bottles in which they are kept. Thefe 
corks are always dained of a yellow colour, and a little 
corroded, nearly as they are by nitrous acid. The va- 
pour of thefe oils alfo reddens blue paper, and converts 
alkalies into neutral falts. 

This acid is likewife fuppofed to be the caufe of their of ^ 
folubility in fpirit of wine. They are not all equally iubiiity in 
foluble in this mendruum, becaufe they do not all con- fpirit of 
tain an equal quantity of acid. As this acid is much wine, 
difengaged, they lofe a great deal of it by repeated di- 
dillations, and therefore they become lei's and lefs fo- 
luble on being frequently diddled. By evaporation 
they lofe their mod volatile and thin part, in which 
the fpeeific fined of the vegetable from which they 
are extrafted refides ; by which lofs they become 
thick, and acquire the fmeil and confidence of turpen- 
tine, and even of refins. In this date they are no 
longer volatile with the heat of boiling water ; and, if 
diddled with a dronger fire, they give over an oil 
which has neither fined nor tade of the vegetable 
whence they were extrafted, but is entirely empyreu- 
matic, and limilar to thofe oils procured by diddling 
vegetable or animal fubdances with a drong fire. See 
Distillation. 

To the clafs of effential oils, the volatile concrete 
called caviphor feems mod properly to belong. . With arnp“LU’ 
them it agrees in its properties of inflammability, fo- 
lubility in fpirit of wine, and a drong aromatic fla- 
vour. The only differences between them are, that 
camphor is always in a fohd date, and is incapable of 
decompofition by any number of fublimations.. ^ 

It has, however, been found pofiible to decompofe Decmr.po- 
it by dididation with certain additions. By diddling fed by di- 
it feveral times along with bole, we obtain a fluid ha- {Kdation 
ving the properties of an effential oil, foluble in water,Wlt 1 00 e' 
and feparating again on the addition of fpirit ot wine. 
On diddling it eight times with dephlogifticated ni-With de- 
trous acid, we obtain a fait having the form of a pa- 
radelopiped, of an acid and bitter tade, and changing 
the juice of violets and turnfoie red. This has the 
properties of a true acid ; combines with fixed and vo- 
latile alkalies into neutral falts capable of being cry- 
ffallized; diffolves copper, iron, bifvnuth, arfenic, and 

cobalt.. - 
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, Q‘l8- cobalt. With manganefe it forms regular cryftals, in 

fome meafure refembling bafaltes. It is diftiitguifhed 
from the acid of fugar by not precipitating lime from 
its folution in marine acid, and by forming with mag- 
neiia a white powder foluble in water. 

According to Neumann, all the camphor made ufe 
of is the produce of two fpecies of trees ; the one 
growing in Sumatra and Borneo, the other in Japan. 
Of thefe, the Japan kind is the only one brought into 
Europe. The tree is about the lize of a large lime, 
the flowers white, and the fruit a fmall red berry. All 
parts of the tree are impregnated with camphor ; but 
the roots contain moft, and therefore are chiefly made 
ule of for the preparation of this commodity ; though, 
in want of them, the wood and leaves are fometimes 
mixed. 

The camphor is extrafted by diftillation with water 
in large iron pots filled with earthen heads fluffed with 
ft raw; greateft part of the camphor concretes among 
the ftraw, but part pafles down into the receiver among 
the water. In this ftate it is found in fmall bits like 
gray lalt-petre, or common bay-fait; and requires to 
be purified either by a fecond fublimation, or by difib- 
lution in fpirit of wine, filtration, and exficcation. If 
the firft method is followed, there will be fome diffi- 
culty in giving it the form of a perfedf tranfparent 
cake. A difficulty of this kind indeed always occurs 
in fublimations; and the only way is to keep the upper 
part of the glafs of fuch a degree of heat as may keep 
the fublimate in a half-melted ftate. Dr Lewis re- 
commends the depuration of camphor by fpirit of 
wine, and then melting it into a cake in the bottom of 
a glafs. 

. Camphor poflefles confiderable antifeptic virtues; 
and is a good diaphoretic, without heating the confti- 
tution ; with which intention it is often ufed in medi- 
cine. It is likewife employed in fire-works and feve- 
ral other arts, particularly in making varniflxes. Bee 

1425 Varnish. 
Soluble hi This fubftance difiblves eafily and plentifully in vi- 
r i fpk’its and in oils; four ounces of fpirit of wine i ban 01, diflblve three of camphor. On diftillingthe mix- 

ture, the fpirit nfes firft, very little camphor coming 
over with it. This fhows that camphor, however 
volatile it may fieem by its fmell, is very far from ha- 
ving the volatility of ether, and confequently is impro- 

^ ^ perly claffed with fubftances of that kind. 
Empyreu- 2' ^mpymmat'ic Oils. Under this name are com- 
matic oils, prehended all thofe oils, from whatever fubftance ob- 

tained, which require a greater heat for their diftil- 
lation than that of boiling water. Thefe are partial- 
ly foluble in fpirit of wine, and become more and more 
fo by repeated diftillations. The empyreumatic oils 
obtained from animal fubftances are at firft more fetid 
than thofe procured from vegetables ; but by repeated 
diftillations, they become exceedingly attenuated and 
volatile, becoming almoft as white, thin, and vola- 
tile, as ether. They then acquire a property of afting 
upon the biain and nervous fyftcm, and of allaying its 
irregular movements, which is common to them with 
all other inflammable matters when highly attenuated 
and very volatile; but this kind of oil is particularly 
recommended in epileptic and convulfive aflFeftions. 
It is given from 4 to 10 or 12 drops: but, though 
prepared with the utmoft care, it is very fufceptible of 

1 

[ S F R Y, Practice. 
lofing its whitenefs, and even it* thinnefs, by a fliort 011*. 
cxpofure to air; which proceeds from the almoft in-  
ftantaneous evaporation of its more thin and volatile 
parts, and from the property which the lefs volatile 
remainder has of acquiring colour. To avoid this in- 
convenience, it muft be put, asfoon as it is made, into 
very clean glafs bottles with glafs hoppers, and ex- 
pofed to the air as little as poflible. 

The moft important obfervations concerning the How re&i-! 
method of making the pure animal oil are, firft to fied. I 
change the vefllls at each diftillation, or at lealt to 
make them perfe&ly clean; for a very fmall quantity 
of the thicker and lefs volatile part is fuflicient to fpoil 
a large quantity of that which is more rectified. In 
the fecond place, Mr Beaume has obferved, that thi» 
operation may be greatly abridged, by taking care to 
receive none but the moft volatile part in each diftil- 
lation, and to leave a large refiduum, which is to be 
negledted, and only the more volatile part to be fur- 
ther rectified. By this method a confiderable quan- 
tity of fine oil may be obtained at three or four diftil- 
lations, which could not otherwife be obtained at fifty 
or fixty. 

3. Animal Fats. Though thefe differ confiderably 
from one another in their external appearance, and 
probably in their medicinal qualities, they afford, on a 
chemical analylls, products fimilar in quality, and dif- 
fering but inconfiderably in quantity. They all yield 
a large proportion of oil, and no volatile fait; in which 
refpedl they differ from all other animal fubftances. 
Two ounces of hog’s lard yielded, according to Neu- 
mann, two drachms of an empyreumatic liquor, and 
one ounce five drachms and 50 grains of a clear brown- 
coloured oil of a volatile fmell, fomewhat like horfe- 
radifti. ' The caput mortuum was of a flu’ning black co- 
lour, and weighed 10 grains. 

fallow being diftilled in the fame manner, two Tallow! 
drachms of empyreumatic liquor were obtained from 
two ounces of it ; of a clear brown oil, fmelling like 
horfe-radifh, one ounce fix drachms and 12 grains. 
The remaining coal was of a ftiining black colour, and 
weighed 1 § grains. A particular kind of acid is now 
found to be contained in it. 1430 

The marrow of bones differs a little from fats, Marrow, 
when chemically examined. Four ounces of ffeffi 
marrow, diftilled in the ufual manner, gave over three 
drachms and a fcruple of a liquor which fmelled like 
tallow ; two fcruples and an half of a liquor which had 
more of an empyreumatic and a fourifli fmell; two 
ounces and an half of a yellowifh-brown, butyraceotis 
oil, which fmelled like horfe-radifh ; and fix drachms 
and an half of a blackifh-brown oil of the fame fmell. 
The caput mortuum weighed four fcruples. 

All animal fats, when perfectly pure, burn totally 
away without leaving any feces, and have no particu- 
lar fmell. In the ftate in which we commonly find I4.3i 
them, however, they are exceedingly apt to turn ran- Rancid oiIs 

cid, and emit a moft difagreeable and noxious fmell; Punfied* 
and to this they are peculiarly liable, when long kept in 
a gentle degree of heat. In this ftate, too, an inflam- 
mable vapour arifes from them, which when on fire is 
capable of producing explofions. Hence, in thofe 
works where large bellows are ufed, they have been 
often fuddenly burft by the inflammable vapours ari- 
sing from the rancid oil employed for foftening the 

leather. 
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RfiHii' and leather. The expreffed unftuous oils of vegetables 
Bt'tam-. are fubjeft to the. fame changes : but from this ranci- 

dity they may all be freed moil effedlually, by the Am- 
ple procefs of agitating them well with water; which 
is to be drawn off, and frefh quantities added, till it 
comes off at laft clear and infipid, without any illfmell. 
The proper inftrument for performing this operation 
in large is a barrel-churn, having in it four rows of 
narrow fplit deals, from the centre to the circumfe- 
rence, each piece fet at obtufc angles to the other, in 
order to give different directions to the oil and water 
as the churn turns round, thereby to mix them more 
intimately. Tlie/churn is to be fwiftly turned round 
For a few minutes; and muft then be'left at reft, till 
the oil and water have fully feparated ; which will be 
in 15 or 20 minutes, more or lefs, according to the 
fize of the churn. When this water is drawn off, frefh 
water is to be put in, and the churn again turned 
round, and this continued till the oil is perfedlly 
fweet. If the oil and water are allowed to Hand to- 
gether for fome days, a gelatinous fubitance is found 
between them, which is not very eafily mifcible either 
with oil or water. Chalk, quicklime, and alkaline 
falts, are found alfo capable of taking off the rancidity 
from oils and fats; but have the inconvenience of de- 
flroying a part of their fubilance. 

§ 4. Resins and Balsams. 

These are commonly reckoned to be compofed of 
an eflential oil thickened by an acid ; as the eflential 
oils themfelves are found to be convertible into a fi- 
ftiilar fubftance, by the exhalation of their more vola- 
tile parts. True refins are generally tranfparent in a 
confidcrable degree, foluble in fpirit of wine, and pof- 

i l .n fefled of a confiderable degree of flavour. 
Whence Refms are originally produced by infpifiating the 
pru.ureu. naturai ju;ces which flow from incifions made in the 

ftems of growing vegetables, and are in that ftate 
called balfams. The balfams may be conlxdered as ef- 
fential oils thickened by lofing fome of their odorife- 
rous principle, and of their finefl and moft volatile 
part. There are feveral kinds of balfams, which, how- 
ever, differ from each other only in the fmell and de- 
gree of confiftence ; and therefore all yueld fimilar 
produfts on difliliation. An analyfis of turpentine 
therefore will be fufficient as an example of the analy- 
fts and natural properties of all the reft. 

Turpentine The true turpentine-tree is found in Spain and the 
Chio. fouthem parts of France, as well as in the ifland of 

Chio and in the Indies. It is a middling-lized ever- 
green tree, with leaves like thofe of the bay, bearing 
purplifh, imperfect flowers; and on feparate pedicles 
hard untluous berries like thofe of juniper. It is ex- 
tremely refinous ; and unlefs the refin is difeharged, 
decays, produces fungous excrefcences, fwells, burfts, 
and dies ; the prevention of which confifts wholly in 
plentiful bleeding, both in the trunk and branches. 
The juice is the Chio or Cyprus turpentine of the fhops. 
This fort is quite of a thick confiftence, of a greenifli 
white colour, clear and tngnfparent, and of fcareely 
any tafte or fmell. 

^Venice. The kind now called Venice turpentine^ is no other 
than a mixture of eight parts of common yellow or 
black rofin with five parts of oil of turpentine.. What 

1 S T r y. 
was originally Venice turpentine is now unknown. R-efms and 
Neumann relates, that the Venice turpentine fold m Balfams. 
his country was no other than that prepared from the v ' 
larix tree, which grows plentifully in fome parts of 
France, as alfo in Auftria, Tyrol, Italy, Spain, &c. 
Of this there are two kinds; the young trees yielding 
a thin limpid juice, refembling balfam of copaiba; the 
older, a yellower and thicker one. r 

The Strajburg turpentine is extradled from the filver-Strafimrg. 
fir. Dr Lewis takes notice that fome of the exotic 
firs afford balfams, or refins, fuperior to thofe obtained 
from the native European ones ; as particularly that 
called balm of Gileadfir, which is now naturalized to 
our own climate. A large quantity of an elegant re 
finous juice may be colledled from the cones of this 
tree : the leaves alfo, when rubbed, emit a fragrant 
fmell; and yield, with rectified fpirit, an agreeable re- 
finous extract. 

The common turpentine is prepared from different Common, 
forts of the pine; and is quite thick, white, and opaque. 
Even this is often counterfeited by mixtures of rolin 
and common expreffed oils. 

All the turpentines yield a confiderable proportion phenomena 
of elfential oil. From fixteen ounces of Venice tur- on diftiik- 
pentine, Neumann obtained, by diftillation with wa-1-’011* 
ter, four ounces and three drachms of oil. The fame 
quantity diftilled, without addition, in the heat of a 
water-bath, gave but two ounces and an half; and 
from the reiiduum treated with water, only an ounce 
could be obtained. The water remaining in the ftill 
is found to have imbibed nothing from the turpentine^ 
on the contrary, the turpentine is found to imbibe 
part of the water ; the reiiduum and the oil amount- 
ing to a full ounce on the pound more than the tur- 
pentine employed. When turpentine is diftilled or 
boiled with water till it becomes folid, it appears yel- 
lowilh ; when the procefs is further continued, of a 
reddilh brown colour : in the firil ftate, it is called 
boiled turpentine ; and in the latter, colophony, or rqfn. 

On diftilling iixteen ounces of turpentine in a re- 
tort with an open fire, increafed by degrees, we ob- 
tain firft four ounces of a limpid colourlefs oil; then 
two ounces and two drachms of a yellowilh one; 
four ounces and three drachms of a thicker yellow 
oil; and two ounces and one drachm of a dark brown- 
ilh red empyveumatic oil, of the confiftence of balfam, 
and commonly called balfam of turpentine. f 4 ^ 

The limpid effential oil calied fpirit of turpentine, i&Efleiitlar 
exceedingly difficult of folution in fpirit of wine; tho’oil difficult: 
turpentine itfelf diffolves with great eafe. One part°Dolution, 
of the oil may indeed be diffolved in feven parts of 
re&ified fpirit ; but on Handing for fome time, the 
greateft part of the oil fubfides to the bottom, a much 
greater proportion of fpirit being requifite to keep it . 
diffolved. _ > 1439 

2. Benzoin. This is a very brittle browniili refin. Benzoin, 
of an exceedingly fragrant fmell. The tree which 
produces benzoin is a native of the Eaft Indies ; par- 
ticularly of Siam and the ifland of Sumatra. It is ne- 
ver permitted to exceed the lixth year; being, after 
this time, unfit for producing the benzoin. It is then 
cut down, and its place fupplied by a young tree rai- 
led commonly from the fruit. One tree does not 
yield above three pounds of benzoin. 

A tree fupgofed to be the fame with that which af- 
fords- 
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Bitumen«, fords benzoin m the Euil Indies, is plentiful alfo in 
w^v Virginia and Carolina j from whence it has been 

brought into England, where it grows with vigour in 
the open ground. The bark and the leaves have the 
fmell of benzoin ; and yield with rectified fpirit a re- 
fm of the fame fmell; but no refin has been obferved 
to iffue from it naturally in this climate ; nor has any 

o 
Tdf°. benzoin been collected from it in America, 

fpirit of11 Benzoin diffolves totally in fpirit of wine into a 
wine. blood-red liquor, leaving only the impurities, which 

commonly amount to no more than a fcruple on an 
ounce. To water, it gives out a portion of faline mat- 
ter of a peculiar kind, volatile and fublimable in the 
fire. See 984 et feq. 

The principal, ufe of refins is in the making of lac- 
quers, varnifhes, &c. See Varnish. 

§ 5. Bitumens. 

These are inflammable mineral bodies, not fulphu- 
reous, or only cafually impregnated with fulphur. 
They are of various degrees of confiilency; and feem, 
in the mineral kingdom, to correfpond with the oils 

1441 and refins in the vegetable. 
Origin of Concerning the origin of bitumens, chemifts are not 

itumerjb. at aq agree(j. Some chemical writers, particularly 
Mr Macquer, imagine bitumens to be no other than 
vegetable refins altered in a particular manner by the 
admixture of fome of the mineral acids in the earth; 
but Dr Lewis is of a contrary opinion, for the follow- 
ing reafons. 

“ Mineral bitumens are very different in their qua- 
lities from vegetable refins : and, in the mineral king- 
dom, we find a fluid oil very different from vegetable 
oils. The mineral oil is changed by mineral acids in- 
to a fubftance greatly refembling bitumens ; and the 
vegetable oils are changed by the fame acids into fub- 
ftances greatly refembling the natural refins. 

“ From bitumens we obtain, by diftillation, the mi- 
neral oil, and from refins the vegetable oil, diffinft in 
their qualities as at firft. Vegetable oils and refins 
have been treated with all the known mineral acids ; 
but have never yielded any thing firrilar to the mine- 
ral bitumens. It feems, therefore, as if the oily pro- 
dufts of the two kingdoms were effentially and fpe- 
cifically different. The laws of chemical inquiries at • 
leall demand, that we do not look upon them any 
otherwife, till we are able to produce from one aTub- 
ftance fimilar to the other. When this fhall be done, 
and not before, the prefumption that nature effefts the 
fame change in the bowels of the earth, will be of 

? ^ ^ fome weight.’' 
Naphtha. There is a perfeftly fluid, thin bitumen, or mine- 

ral oil, called naphtha, clear and colourlefs as cryftal ; 
of a ftrong fmell; extremely fubtile; fo light as to fvvim 
on all known liquors, ether perhaps excepted; fpread- 
ing to a vaft furface on water, and exhibiting rain- 

„ bow colours ; highly inflammable : formerly made ufe 
of in the compofition of the fuppofed inextinguifliable 

*443 greek fire. 
Petroleum. Next to this in confiftence is the oleum petra, or pe- 

troleum ; which is grofler and thicker than naphtha, 
of a yellowifh, reddilh, or brownifli colour ; but very 
light, fo as to fwim even on fpirit of wine. By di- 

. ftilladon, tne petroleum becomes thinner and more 
N° 75. 
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Amber. 
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fubtile, a grofs matter being left behind; it does not, Bitumens, 
however, eafily arife, nor does it totally lofe its colour v-***" 
by this procefs, without particular managements or 
additions. 

Both naphtha and petroleum are found plentifully 
in fome parts of Perfia, trickling through rocks or 
fvvimming on the furface of waters. Kempfer gives 
an account of two fprings near Baku ; one affording 
naphtha, which it receives in drops from fubterrane- 
ous veins; the other, a blackilh and more fetid pe- 
troleum, which comes from Mount Caucafus. The 
naphtha is collefted for making varniflxes ; the petro- 
leum is collefted in pits, and font to different places for 
lamps and torches. 

Native petrolea are likewife1 found in many diffe- 
rent places, but are not to be had in the fliops; what 
is fold there for petroleum, being generally oil of tur- 
pentine coloured with alkanet root. The true naph- 
tha is recommended againft diforders of the nerves, 
pains, cramps, and contraftions of the limbs, &c. but 
genuine naphtha is- rarely or never brought to this 
country. 

There are fome bitumens, fuch as amber, amber- 
greafe, pit-coal, and jet, perfeftly folid; others, fuch as 
Barbadoes tar, of a piiddle confiftence between fluid 
and folid. Turf and peat are likewife thought to be- 
long to this clafs. 

1. Amber. This fuhftance melts, and burns in the 
fire, emitting a ftrong peculiar fmell. Diftilled in a 
llrong heat, it yields a phlegm, an oil, and a particu- 
lar fpecies of acid fait. The diftillation is performed 
in earthen or glafs retorts, frequently with the addi- 
tion of fand, fea-falt, coals, &c. which may break the 
tenacity of the melted mafs, fo as to keep it from 
fwelling up, which it is apt to do by itfelf. Thefe 
additions, however, make a perceptible difference in 
the produce of the diftillation : with fome the fait 
proves yellowifli and dry ; with others, brownifh or 
blackifh, and unftuous or foft like an extraft : with 
f«me, the oil is throughout of a dark brown colour; 
with others, it proves externally green or greenifh; 
with elixated allies, in particular, it is of a fine green. 
The quantity of oil and phlegm is greateft when coals 
are uled, and that of fait when fea-falt is ufed. 

The moft advantageous method of diftilling amber, Moft ad- 
however, is without any addition ; and this is the me- vantage- 
thod ufed in Pruflia, where the greatelt quantities of , 
fait and oil of amber are made. At firft a phlegma-nut a'ddi- 
tic liquor diilils; then a fluid oil; afterwards one that t.on. 
is thicker and more ponderous ; and laft of all, an oil 
ftill more ponderous along with the fait. In order to 
colleft the fait more perfeftly, the receiver is fre- 
quently changed; and the phlegm, and light oil, which 
arife at firft, are kept by themfelves. The fait is pu- 
rified, by being kept fome time on bibulous paper, 
which abforbs a part of the oil: and changing the pa- 
per as long as it receives any oily ftain. For the fur- 
ther depuration as well as the nature of this fait, fee 
Succinum. 7446 

2. Ambergreafe. This concrete, which is only ufed Amber- 
as a perfume, yields, on diftillation, produfts of a 8reafe* 
fimilar nature to that of amber, excepting that the 
volatile fait is in much kfs quantity. See Ambek- 
GREASE*. . >44; 3. Pit-coal. See the articles Coal and Lithan- Fit-coal. 
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yields by diftillation, ac- 
of the Chemical Diftio- 

a very acid liquor ; 3. 

1448 
Peat. 

This fubilance 
to the tranflator 
phlegm, or water 

a thin oil, like naphtha ; 4. a thicker oil, refembling 
petroleum, which falls to the bottom of the former, 
and which rifes with a violent fire ; 5. an acid, con- 
crete fait ; 6. an tlnwjlammable earth ( we fuppofe he 
means a piece of charred coal, or cinder) remains in 
the retort. The fluid oil obtained from coals is faid to 
be exceedingly inflammable, fo as to burn upon the fur- 
face of water like naphtha itfelf. 

4. Peat. There are very confiderable differen- 
ces in this fubftance, proceeding probably from the 
admixture of different minerals: for the fubftance 
of peat is plainly of vegetable origin ; whence it is 
found taantwer for the fmelting of ores, and the re- 
duction of metallic calces, nearly in the fame manner 
as coals of wood. Some forts yield, in burning, a very 
difagreeable fmell, which extends to a great diitanCe ; 
whilfl others are inoffenfive. Some burn into grey 
or white, and others into red, ferruginous afhes. The 
afhes yield, on elixation, a fmall quantity of alkaline, 
and fome neutral fait. 

Phenore- fm°ke of peat does not preferve or harden 
na on diftil-fleflr like that of wood; and the foot into which it 
ktion. condenfes is more apt to liquefy in moifl weather. On 

diftilling peat in clofe veffels, there arifes a clear in- 
fipid phlegm; an acid liquor, which is fucceeded by an 
alkaline one; and a dark-coloured oil, The oil has a 
very pungent tafte, and an empyreumatic fmell ; lefs 
fetid than that of animal fubflances, but more fo than 
that of mineral bitumens. It congeals, in the cold, 
into a pitchy rr.afs, which liquefies in a fmall heat: it 
readily catches fire from a candle; but burns lefs vehe- 
mently than other oils, and immediately goes out up- 
on removing the external flame. It diflblves almoft 
totally in reftified fpirit of w ine, into a dark, brownifh* 
red, liquor. 

>449 

$ 6. Cearvoal. 
1450 This is the form to which all inflammable matters 

Vetweeif65 are reducible, by being fubje&ed to the moft vehe- 
the coal- of ment aftion of fire in clofe veflels ; but though all the 
different coals are nearly fimilar to one another in appearance, 
fubftautes. t]iere ,’s neverthelefs a very confiderable difference 

among them as to their qualities. Thus the charcoal 
of vegetables parts with its phlogifton very readily, 
and is eafily reducible to white afhes ; charred pit- 
coal, or, as it is commonly called, C(jak> much more 
-difficultly ; and the coals of burnt animal fubftances, 
far more difficultly than either of the two. Mr Mac- 
quer acquaints us, that the coal of bullock’s blood 
parts with its phlogiflon with the utmoft difficulty. 
He kept it very red, in a fhallow crucible, furrounded 
with charcoal, for fix hours and more, ftirring it con- 
ftantly that it might be all expofed to the air, without 
being able to reduce it to white, or even grey afhes. 
It flill remained very black, and full of phlogiftom 
The coals of pure oils, or concrete oily' jubilances, 
and foot, which is a kind of coal raifed during the in- 
flammation of oils, are ps difficultly burnt as animal 
coals. Thefe coals contain very little fahne matter, 
and their afhes furnifh no alkali. Thefe coals, which 
are fo difficultly burnt, are alio lefs capable of inflaming 
with nitre than others more combuftible; and fome of 
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them, in a great meafure, refill even the a&ion of ni- Vegetable 
tre itfelf. and Animal 

Charcoal is the moft refradlory fubflance in nature ; 
no inftance having been known of its ever being ^ ,J 
melted, or fhowing the leaft difpofition to fufion, ei-Charcoal 
ther by itfelr, or with additions: hence, charcoal is perfe&ly 
found to be the mofl proper fupport for filch bodies as rcfra(aor>'*J 
are to be expofed to the focus of a large burning glafs. 
The only true folvent of charcoal is hej>ar fulphuris. 
By the violent heat of a burning-glafs, however, it is 
found to be entirely diffipable into inflammable air, 
without having any refiduum. See Aerology, n° 129. 
and Charcoal. 

The different fubftances mixed with different coals, 
render fome kinds of charcoal much lefs fit to be ufed 
in reviving metals from their calces, or in fmelting 
them originally from their ores. The coals of vege- 
table fubftances are found to anfwer beft for this pur* 
pofe. See Metallurgy. 

Sect. V. Vegetable and Animal Sub/lances. 

The only fubftances afforded by vegetables or ani- 
mals, which we have not yet examined, are the muci- 
laginous, or gummy; and the colouring parts obtained 
by infufion, or boiling in water; and the calculous con- 
cretions found in the bodies of animals, chiefly in the 
human bladder. The colouring matter is treated of under 
the article CoLouR-Making, to which we refer ; and in 
this fedtion fliall only conlider the nature of the others. 

$ 1. Mucilage or Gum. 
>45* 

The mucilage of vegetables is a clear tranfparent Mucilage,’ 
fubftance, which has little or no tafte or fmell, the 
confidence of which is thick, ropy, and tenacious, 
when united with a certain quantity of fupera- 
bundant water. It is entirely and intimately foluble in 
water, and contains no difengaged acid or alkali. 

When mucilage is diffolved in a large quantity of 
water, it does not fenfibly alter the conliftence of the 
liquor : but, by evaporation, the water grows more 
and more thick; and, at laft, the matter acquires the 
confidence of gum-arabic, or glue ; and this without 
lofing its tranfparency, provided a heat not exceed- 
ing that of boiling water has been ufed. 1453 

Gums, and folid mucilages, when well dried and Phenome- 
very hard, are not liquefied in the fire like refins, but 
fwell, and emit many fumes; which are, at firft, wa- 1 

tery ; then oily, fuliginous, and acrid. Diftilled 
jn clofe veffels, an aqueous acid liquor comes over, 
along with an empyreumatic oil, as from other vege- 
table fubftances ; a confiderable quantity of coal re- 
mains, which burns to allies with difficulty. 

Mucilages and gums are not foluble either by oils, 
fpirit of wine, alkalies, or acids* except in fo far as 
they diffolve in thefe liquors by means of the water 
in which the alkali or acid are diffolved. They are, 
however, the moft effe&ual means of uniting oil with 
water. Three parts of mucilage, poured upon one 
part of oil, will incorporate with it by trituration or 
agitation ; and the compound will be foluble in water. 
Vegetable gums are ufed in medicine, as well as the 
mechanic arts : but the particular ufes to which each 
of them is applicable, will be men^oned under the 
name of each particular gum. 
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The mucilage obtained from animal fubftances, when 

not too thick, is called gV//v, or gelatinous matter ; when 
further infpiffated, the matter becomes quite folid in 
the cold, and is called glue. If the evaporation is itill 
further continued, the matter acquires the confiftence 
of horn. 

This gelatinous fubflance feems to be the only true 
animal one ; for all parts of the body, by long conti- 
nued boiling, are reducible to a jelly, the hardelt 
bones not excepted. Animal jelly, as well as vege- 
table mucilage, is almoil iafipid and inodorous; but, 
though it is difficult to deferibe the difference betwixt 
them when apart, it is very eafily perceived when 
they are both together. Acids and alkalies, partreu- 
Tarly the latter, diffolve animal jellies with great eafe; 
but the nature of thefe combinations is not yet under- 
flood. The other properties of this fubftance are com- 
mon to it with the vegetable gums, except oyly that 
the animal mucilage forms a much ftronger cement than 
any vegetable gum ; and is therefore much employed 
for mechanical ptirpofes, under the name of glue. See 
Glue, and Isinglass. 

§2. Of the Human Calculus. 

This fubftance has been repeatedly examined by the 
moft eminent chemills. Mr Seheele, as has been re- 
lated n J 982, etfeq. has been able to extract an acid from 
it. His account of it in other refpefts is to the fol- 
lowing purpofe. 

t. All the calculi examined, whether flat and po- 
lifhed, or rough and angular, were of the fame nature, 
and confifted of the fame conftituent parts. 

2. The, diluted vitriolic acid has no effe£t upon the 
calculus, but the concentrated acid diffolves it, and by 
abftrattion from it is converted into the fulphureoUs 
kind, leaving a black coal behind. 

3- Neither diluted nor concentrated fpirit of fait had 
any effect upon it. 

4. By means of nitrous acid, a- new one was produ- 
ced, and which is pofftfled of Angular qualities, as al- 
ready mentioned. 

5. The folution of calculus in nitrous acid is not 
precipitated by ponderous earth, nor are metallic folu- 
tions fenfibly altered bv it. 

6. It is not precipitated by alkalies, but grows 
fomewhat yellower by a fuperabundance of the latter. 
In a ftron.g digefting heat the liquor becomes red, and 
tinges trie fkin of the fame colour. It precipitates 
green vitriol of a black colour; vitriol of copper, green; 
ftlver, grey; corrofive fublimate, zinc, and lead, white. 

7. The folution is decompofed by lime-water, and 
lets fall a white precipitate, foluble in the muriatic acid 
•without any effervefcence : but though there be an 
cxcefs of precipitate, the liquor ftill remains acid; which 
happens alfo with animal earth, and that of fluor dif- 
folved in the fame acids. On evaporation to drynefs, 
the matter will at Taft take fire ; but when heated on- 
ly to a dull red heat in a clofe crucible, it grows black, 
tmells like burnt alum, and effervefees with acids; be- 
ing convertible before the blow-pipe into quicklime. 

8. Neither this folution, nor the alkaline mixture, 
h changed by the acid of fugar. 

9. The calculus is not changed by acid of tartar, 
though it is diffolved even in the cold by alkali, when 
reduced to fuch a ftate of caufticity as not to difeover 
the kart mark oi aerial acid. The folution is yellow, 
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and taftes fweetifh ; and is precipitated by all the Calculus, 
acids, even by the aerial. It decompofes metallic fo-l—“-v—-* 
lutions', but does not precipitate lime-water; and a 
fmell of volatile alkali is produced by a little fuperbun- 
dance of alkali in the folution. I)ry volatile alkali has 
no effect upon the calculus ; but cauftic volatile alkali 
difiblves it, though a pretty large quantity is required 
for this purpofe. 

16. Calculus is likewife diffolved by digefting ia 
lime-water ; and for this purpofe four ounces of lime- 
water are required to twelve grains of the calculus ; 
but the latter is partly precipitated by adding acids to 
the folution. By this union the lime-water lofes its 
eauftic tafte. 

11. Calculus is alfo diffolved entirely by pure wa- 
ter ; but for this purpofe a large quantity of fluid is 
required. Eight grains of calculus in fine powder 
will diffolve by boiling for a fliort time in five ounces 
ef water. The folution reddens tindture of laernus, 
but does not precipitate lime-water; and when it 
grows cold, the greateft part of the calculus feparates 
in fine cryftals. 

f2. On diftilling a drachm of calculus in a glafs 
retort, a volatile liquor was obtained refembling hartf- 
horn, but without any oil ; and in the neck of the vef- 
fel was a brown fublimate. On heating the retort 
thoroughly red hot, and then leaving it to cool, a black 
coal was left, weighing 12 grains, which retained its 
black colour on a red hot iron in the open air. The 
fublimate, which had fome marks of fufion, weighed 
28 grains, and became white by a new fublimation. 
Its tafte was fomewhat fouriffi, but it had no fmell; it 
was foluble both in water and in fpirit of wine ; but a 
larger quantity of ipirit than of water was requifite for 
this purpofe. It did not precipitate lime-water, and 
feemed in fome refpedts to agree with the fal fuceini. 

From thefe experiments our author concludes, that jps conqu 
the human calculus is neither calcareous nor gyp- lion* con- 
feous ; but confifts of an oily, dry, volatile acid, uni- cerning kg 
ted with feme gelatinous matter. The calculus is an c-

omP 
oily fait, in which the acid prevails a little, finee it is “on* 
foluble in pure water; and this folution reddens the 
timfture of laemus. That it contains phlogifton, ap- 
pears from its folution in cauftic alkalies and lime-wa- 
ter, but efpecially from the effedls of the nitrous acid, 
by which it acquires quite different properties than 
from folution in alkalies; nor can it be precipitated 
from this folution. The animal gelatinous fubftance ap- 
pears on. diftillation, by which a liquor is obtained refem- 
bling fpirit of hart (horn, and a line coal is left behind. 

13. Calculus is found diffolved in all urine, even in is-found 
that of children. On evaporating four kannes of frelh univerfally 
urine to two ounces, a fine powder is depofitech as kin Uline“ 
cools, and a part firmly adheres to the glafs. The 
precipitated powder readily diffolves in a few drops of 
cauftic fixed alkali ; and has in other refpedts all the 
properties of calculus. Of the fame nature is the late- 
ritious fediment depofited- by the urine of thofe who 
labour under an ague. Mr Scbeele fufpected at fir ft,, 
that there was in this urine fome unknown menftruum 
which kept fuch a quantity of powder diffolved, and 
which might afterwards evaporate by expofure to the 
air; biit altered his opinion on perceiving that the fe- 
diment was equally depofited in clofe veffcls. 

_ I4* AH urine contains fome animal earth combined 
with phofphoric acid; by the fupcrabundairce of which 
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1458 colour to laemus. By faturation with cauftic volatile 

Why frefh ajjcai| a wjjite powder is preciptated ; of which three 
drachms and an half are obtained from four kannes of 
Uiine. It is foluble in nitrous acid; and on adding 
the vitriolic, fome gypfum is precipitated. On evapo- 
rating the nitrous acid, another remained, which pre- 
cipitated lime-water; and when mixed with lamp-black, 
afforded phofphorus by diftillation ; whence it is evi- 
dent, that the white powder juft mentioned contained 
lime and phofphoric acid. 

15. From thefe experiments Mr Scheele concludes, 
that all urine contains, befides the fubftances already 
known (viz., fal ammoniac, common fait, digeftive fait, 
Glauber’s fait, microcofmic fait, fal perlatum, and an 
oily extraftive matter), a concrete acid, or that of cal- 
culus, and animal earth. It is alfo remarkable, that the 
urine of the fick is more acid, and contains more ani- 
mal earth than that of healthy perfons. With regard 
to the fal peiiatum, it was afterwards difeovered by Mr 
Scheele not to be a peculiar acid, but only a phofpho- 
ric acid difguifed by a fmall quantity of foffil alkali 
united with it. The analyfis is confirmed by fynthe- 
fis ; for, by combining foffil alkali with phofphoric 
acid, our author obtained a true perlate acid. 

In a fupplement to Mr Scheele’s differtation on' the 
account of calculus, Mr Bergman obferves, that he could not fuc- 
the ealeu- eeed in diffolving it entirely either in pure water or in 
1' the nitrous acid, though the tmdiffolved part was the 

lefs in proportion to the finenefs of the powder to 
which the calculus was reduced. The undiffolved part 
appears moft confpicuous, when fmall pieces, or fmall 
calculi of a few grains weight only, are put into a fu- 
perabundant quantity of menffruum, and kept in a de- 
gree of heat very near to that which makes water boil. 
Here it will be obferved, that the greateft part of the 
piece is diffolved ; but that at the fame time fome 
fmall white fpongy particles remain, which are not af- 
feefted either by water, fpirit of wine, acids, or cauftic 
volatile alkali. If the liquor be made fully to boil, 

- thefe particles divide into white rare flocculi, and be- 
come almoft imperceptible, but without any entire dif- 
folution. Mr Bergman could not celled! a fufficient 
quantity of them to determine their nature with accu- 
racy ; only he obferved, that when expofed to a ftrong 
heat, they were reduced to a coal which burns flowly 
to afhes, and is not folufcle in diluted nitrous acid. 

u When calculus veficse (fays he) is diffolved in 
nitrous acid, no precipitation enlues on adding the acid 
&f fugar ; whence one h readily induced to conclude, 
that there is no calcareous earth prefent, becaufe this 
experiment is the fureft way to difeover it. But I 
have found, in a variety of experiments concerning 
elective attractions, that the addition of a third fub- 
ftance, inftead of difuniting two already united, often 
unites both very clofely. That the fame thing hap- 
pens here 1 had the more reafon to believe, becaufe the 
acid of fugar contains fome phlogiftic matter, though 
of fuch a fubtle nature, that, on being burned, it does not 
produce any fenlible coal; and the event of my expe- 
riment has fhown, that I was not miftaken in my con- 
jefture. In order to afeertain this point, I burned 
coals of the calculus to alhes, which were quite white, 
snd fir owed in every refpedt the fame phenomena as 
lime; caufed fome effervefeence during their folution 
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in acias, united with vitriolic acid into gypfum, were 
precipitated by the acid of fugar, and were partly fo- 
luble hr pure water, &c. Notwithftanding this, there 
remains about one-hundredth part of the afhes info- 
hible in aquafortis ; being the remainder of the fub- 
ftance above mentioned, which, together with the 
concrete acid, conllitutes the calculus. If the calculus 
be diffolved in nitrous acid, the folution filtered and eva- 
porated to drynefs, and the dry mafs calcined to white- 
nefs, a calcareous powder is thus likewife obtained.” 

As pure vitriolic acid contains no phlogifton, our Cakurcmit 
author fuppofed, that by dropping it, in its concentra-eartiJ reF3' 
ted ftate, into a folution of calculus in nitrous acid, the [t by vitrfo- 
calcareous eaith, if any exnted nr it, would be diicover- Uc acid, 
ed. . In this he was not difappointed ; for when the 
folution was faturated, fome fmall cryftals were thus 
immediately feparated. I hefe, on examination, were 
found to be gypfum ; and, after being diffolved in di- 
ftilled water, were precipitated by acid of fugar. When 
the folution of calculus was very much diluted, no 
change appeared at firft on the addition of oil of vi- 
triol ; but after a little evaporation, the above men- 
tioned cryftals began to appear. Some calculi of the 
bladder or kidneys at leaft certainly contain lime, but 
feldom more than one half in an hundred parts, or one 
in 200 parts. 

By the affiftance of heat, concentrated vitriolic acid 
diffolves the calculus with effervefcence, and the fohi- 
tion is of a dark brown colour. On adding a little wa- 
ter, a kind of coagulation takes place ; but by adding 
nunre, the liquor again becomes clear, and affumes a 
yellowifh colour. Mr Bergman agrees with Mr 
Scheele in fupppfing that the muriatic acid has no ef- 
fect upon the calculus ; but he is in doubt whether it 
may not extract lome part of the calcareous earth. l4f)2 

The red colour affirmed by the folution of calculus Red colour 
in aquafortis is remarkable. A faturated folution dif-(>f thc m- 
covers no fmeil of nitrous acid, and if evaporated by t!oll'i lo‘u” 
qfclf in a large open vcffel, the liquor affumes at lait ^ uutcj 
a deep red colour, and fcarcely contains any nitrous for. 
acid ; for, on the one hand, paper tinged with iac- 
mus fcarce fhows any rednefs ; and, on the other, the 
colour is deltroyed irrecoverably by the addition of 
any acid. By quick evaporation the folution at laft 
fwells into innumerable bubbles; the foam grows 
redder and redder, and at laft becomes dark red after 
it is quite dry. This dry raafs communicates its co- 
lour to a much larger quantity of water than before, 
and diffolves very readily in all acids, even fuch as 
have no aftion on the calculus; but they entirely de- 
ftroy the colour, and that the more quickly in pro- 
portion to their degree of ftrength; even alum has this 
effedt on account of the fmall quantity of loofe acid it 
contains. Cauftic alkalies alfo diffolve the colouring 
matter, and dellroy it, hut more flowly. 

Our author endeavours to account for this red co- 
lour produced by the nitrous acid, from the peculiar 
nature of that acid, and the effedt it has upon phlo- 
gifton. In order to obtain it, a proportionable quan- 
tity of acid muft be made ufe of, and it ought to be 
diluted, that there may be no danger of going be- 
yond the neceffary limit. If too much be ufed, it will 
not produce the proper eftedt; but, by reaion of its 
fuperabundance, more or lefs, or even the whole, will 
be deftroyed in proportion to the quantity. By pour- 
ing it in an undiluted ftate on powdered calculus, it is 
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converted In a few moments into mere foam. The 
acid of calculus is the more eafily feparated/rom the 
aquafortis by evaporation, as the latter is rendered 
more volatile by the inflammable particles of the for- 
mer : alkali added to them both united does not pro- 
duce any precipitation ; a circumftance generally ob- 
ferved where two acids are united. In this cafe both 
the acids unite with the alkali, according to the dif- 
ferent laws of their attraction. The red mafs obtain- 
ed after deficcation is, however, very different from 
the concentrated acid, fuch as is contained in the cal- 
culus ; for it is of a darker colour, and very deliquef- 
cent: the leafl particle gives a rofe colour to a very 
confiderable quantity of w'ater; but the muriatic and 
other ftrong acids always certainly deftroy it; and, in 
a longer or fhorter time, produce a colourlefs folu- 
tion. This remarkable change depends, according 
to our author, more on the action of the nitrous acid 
upon the inflammable part, than upon any thing re- 
maining behind.—Such red fpots as are produced up- 
on the flcin by the folution, are likewife produced up- 
on bones, glafs, paper, and other fubflances; but 
more time is required for their becoming vifible, 
though this too may be a little accelerated by means 
of heat. 

_ The following is an abftract of Mr Higgins’s expe- 
riments upon this fubject. 

i. Eight hundred and forty grains of dry and well 
powdered-calculus were introduced into a glafs retort. 
It was taken from a laminated ftone with a fmall nu- 
cleus, which was likewife laminated. The outward cruft 
appeared very porous, but increa-fed in denfity towards 
the centre. By the application of heat, an elaftic fluid 
was firft flowly extricated; and which, on examination, 
appeared to be compofed of equal parts of fixed and 
phlogifticated air. The laft portions came over very 
faft, and were attended with an urinous fmell ; and, 
by continuing the diftillation, it became evident that 
fixed and alkaline air came over together without form- 
ing any union, as they ought, on the common prin- 
ciples of chemiilry, to have done ; though our author 
is at a lofs to know why they did not unite, unlefs 
they were prevented by the fmall quantity of inflam- 
mable air which came over along with them. 

From the beginning of the loth meafure, a black, 
charry, and greafy matter began to line the conical 
tube and air-veffel adapted to the retort; and as the 
procefs went on, the proportion of alkaline air de- 
creased, while that of the inflammable air was aug- 
mented, until towards the end, when the laft nine 
meafures were all inflammable; after which no more 
would come over, though the retort was urged with 
a white heat. On breaking the diftilling veffel, a 
black powder weighing 95 grains was found in it. On 
digefting this for an hour in ten ounces of diftilled wa- 
ter, and then filtering and evaporating it to two oun- 
ces, a yellowifh powder was precipitated, but no cry- 
ftals were formed after ftanding a whole night. This 
powder was then feparated by filtration, and the liquor 
evaporated to one ounce; during which time more 
powder was,precipitated. It was then filtered a fe- 
oond time, and the liquor evaporated to half an ounce; 
when it began to 'depofit a white powder, and to emit 
a fubacid aftringent vapour, not unlike that of vitrio- 
lic. acid. This white precipitate, when wafhed and 
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dried, amounted only to one grain, had a fhining ap- Calculus. 
pearance, and felt very foft, not unlike mica in pow-  v—— 
der. It was not changed, but rather looked whiter 
by expofing it to a fierce heat for ten minutes. It 
diftblved in diftdled water without being precipitated 
by cauftic volatile alkali. Mineral alkali, acid of fu- 
gar, and nitrated terra ponderofa, rendered the folu- 
tion turbid; whence our author inferred, that the pow- 
der in queftion was felenite. 

After the feparation of this powder, the remaining 
folution was evaporated to drynefs with a gentle heat. 
During the evaporation it continued to emit fubacid 
vapours, leaving eleven grains of a powder of a dirty 
yellow colour, having an aluminous tafte. To this 
powder he added as much diftilled water as was nearly 
fufficient to diffolve it; after which it was fet by for 
three weeks. At the expiration of this term feveral 
fmall, tranfparent, and cubical cryftals appeared on 
the fide of the veffel above the furface of the folution ; 
and thefe likewife had an aluminous tafte. The whole 
was then diffolved in diftilled water, and the folution 
filtered. Acid of fugar produced no change in the 
liquor for at leaft five minutes, but an immediate 
cloudinefs took place on a mixture with volatile alkali; 
and on filtering the liquor it was again rendered turbid 
by mineral alkali, though the cauftic alkali already 
predominated, ilitrated terra ponderofa threw down 
a copious precipitate, and Pruffian alkali difeovered a 
f nali quantity of iron. Tin’s aluminous folution left 
a yellow fubftance on the filter ; which, when col- 
lected and dried, weighed only half a grain : it dif- 
folved without cftervefcence in nitrous acid ; acid of 
fugar cauied no precipitation, but cauftic volatile al- 
kali threw down a precipitate which diffolved in dif- 
tilled water. This folution was rendered turbid by 
the acid of fugar and muriated terra ponderofa, but 
no effea was produced by cauftic volatile alkali or 
lime-water. 

The yellow powder firft: depofited by the folution 
weighed two grains and a half, and by expofure to a 
ftrong heat acquired a deep orange colour. On di- 
geftion with diftilled water, the infoluble part was re- 
duced to three-fourths of a grain, and appeared to be 
iron ; while the foluble part was found to be nothino- 
elie but gypfum, . Our author, however, is of opinion, 
that this iron is impregnated with a fmall portion of 
vitiiolic acid, though not in fucli quantity as to ren- 
der it foluble. 

The charred matter remaining in the retort was 
reduced by lixiviation with water to 80 grains. Tliefe 
were calcined with, a red heat in an open fire, but 
could not be reduced to a grey powder in lefs than 
three quarters of an hour. When thoroughly cal- 
cined arm cold, it weighed only 21 grains, which com- 
municated to hot diftiiled water a limy tafte, and gave 
it the property of turning fyrup of violets green. Di- 
luted vitriolic acid had no eftetl upon it, but it was 
rendered turbid by aerated volatile alkali and acid of 
iugar. The remainder when well dried weighed, 16 
grains, which diftblved in nitrous acid at firft with a 
little effervefcence; and when this ceafed, the folution 
went on very flowly, until the whole was taken up. 
Acid of fugar made no change in the liquid, but the 
whom was precipitated by cauftic volatile alkali. Pruf- 
fian alkali threw down a grain, or perhaps more, of 
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Calculus, blue ; the precipitate digefled with diftilled vinegar loft 

"" a grain and an half, which was thrown down by cauftic 
volatile alkali. The infoluble part being walked and 
digefted in diftilled water for half an hour, was partly 
diffolved ; the folution was not afFccfed by cauftic vo- 

, latile alkali, but acid of fugar and nitrated terrra pon- 
Hkaccountderofa caufed an immediate cloudinefs. Seven grains 
of its com- and an half of the powder, wftiich was infoluble both in 
poneiit acetous acid and diftilled vcater, were readily taken up 

by diluted vitriolic acid, and precipitated by cauftic vo- 
latile alkali: the 16 grains laft treated, therefore, ap- 
peared to contain, of clay grains ; of felenite, fix 
grains; magtieiia, one and a half; and of iron, one grain. 
The proportions of the different ingredients in the 
whole calculus, therefore, according to Mr Higgins, 
are as follow: 

Grains. 
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parts. 

Iron 
Selenite 
Clay 
Alum 
Pure calcareous earth 
Aerated magnefia 
Charry combuftible fubftance 

27 
11 

74- 
8 
5 
l4r 

59 

In all 94f 
1465 In this experiment, a darkifh yellow fublimate adhe- 

Kxperi* red to the neck of the retort ; the inner part next the 
retort more-compaft, but the reft of a lamellar fpon- 

mate uri- gy texture. This fublimate, when carefully colletfed, 
frig from it was foun(J to weigh 425 grains, and readily diffolved 
on diftilla- in eigbt ounces of hot diftilled water. A coally fub- 

ftance was feparated from this folution by filtration, 
which, when wafhed and dried, weighed ten grains, 
and when expofed to a red heat burned with a green- 
ifh flame, emitting white fumes, which fmelled like vi- 
triolic fal ammoniac : the refiduum after calcination 
weighed half a grain, and was of a whitifh colour; 
appearing infoluble in diftilled water, but diffolving 
with effervefcence in nitrous acid. Acid of fugar cau- 
fed a very fmall precipitation, which did not take place 
until the mixture had ftood for fome time ; but cau- 
ftic volatile alkali inftantly threw down a precipitate, 
which was taken up, when wafhed, by the acetous a- 
cid. The quantity was too fmall to be examined with 
greater accuracy ; but it feemed to poffefs the proper- 
ties of magnefia. The faline folution had the colour 
of fmall beer ; and, when evaporated to two ounces, did 
not depofit any fediment, or yield any cryftals. . 1 he 
black matter with which the conical tube and air vef- 
fel were lined, weighed 28 grains, and adhered fo faft 
to the glafs, that it was impoftible to colleft the wftiole 
from the fragments of the glals. When diffolved in 
diftilled water and filtered, four grains of coals, firni- 
lar to that obtained from the former, were procured ; 
but no figns of cryftaUizatiou were obferyed after eva- 
paration t? one ounce, and fuffering the liquor to fland 
all night. , , 

By this treatment the folution acquired the conflu- 
ence of treacle ; fo that it was plainly not cryftallizable, 
and therefore its analyfis was plainly to be attempted 
after a different method. It was now put into a tu- 
bulated glafs retort, together with fix ounces of di- 
ftilled water to wafh it down. By didillation in a fand- 
bath three ounces of water were procured^-which dif- 

4- 

fered in nothing from common diftilled water, but in Calculus, 
being coloured with a fmail quantity of the folution 
from the neck of the retort. On changing the recei- 
ver, about half an ounce of liquor of the fame kind 
came over, after which the diftillation began to be at- 
tended with an urinous fmell. This continued barely 
perceptible for fome time ; but when about an ounce 
and an half had paffed over, it became fo very pun- 
gent, that our author could no longer doubt of its 
being in a cauftic ffate. A fmall quantity of mild al- 
kali, however, adhered to the lower part of the neck 
of the retort, fome of which was walked down by the 
diftillation ; fo that the proportions betwixt the two- 
could not be afeertained. The volatile alkaline folu- 
tion in the retort had the colour of fpirit of hartfhorn, 
and like it became darker coloured by the contafl of 
air; on account of the evaporation of part of the al- 
kali, and the reft becoming lefs capable of fufpending 
the coaly matter mixed with it. 

After all the liquor had paffed over, and nothing 
remained in the retort but a fmall quantity of black 
matter, the fire was raifed ; arid, as the heat increafed,. 
this black fubftance acquit ed a white colour, with a 
kind of arrangement on the furface, which was occa- 
fioned by the heat applied to the bottom of the retort 
being only fuffieitnt to raife the fait to the stop of the. 
matter in the retort ; but as the fand became nearly 
red-hot, white fumes began to appear, which eonden- 
fed on the upper part of the retort, and a little way 
down the neck. The procefs lafted until the matter 
was nearly red-hot, when the fumes ceafed, and no- 
thing more paffed over. The fublimate, when col- 
lefted, was found to weigh 72 grains, a black porous 
brittle fubftance remaining on the bottom of the re- 
tort, which weighed t 2 grains. This refiduum, when 
expofed to a ftrong heat, emitted white fumes, with, 
a flight alkaline fmell; by which procefs it was redu- 
ced, with very little appearance of combuftion, to a 
grey powder weighing three grains, which was acci- 
dentally loft. 

Five grains of this purified fublimate, mixed with 
as much quicklime, emitted no fmell of volatile alkali; 
and, when thrown upon a red-hot iron, emitted white 
fumes. The fame effeht was produced by a mixture 
of equal quantities of vegetable alkali and fublimate. 
The remainder, confifting of 62 grains, was divided 
into two equal parts; the one of which was mixed 
with two ounces of diftilled water, and on the other- 
was poured 60 grains of vitriolic acid diluted with 
half an ounce of water. Thefe two, mixtures being 
fuffered to remain for fix weeks, feemed to be but: 
little adfed upon. That with vitriolic acid was then 
put into a fmall matrafs, and boiled on fand for half 
an hour with two ounces of diftilled water, when the 
whole was taken up. The folution looked clear, and 
depolited nothing on Handing. Mild mineral alkalis 
had no effeft upon it ; but mild vegetable alkali threw 
down a copious fediment in white flocciili, which was 
rediffolved by cauftic alkali, lime-water, and partly byr 
mild mineral alkali. Phlogifticated alkali, acid of fu- 
gar, and acid of tartar, had no effeeft upon it. fhe 
other portion of fublimate,. which had been mixed 
with diftilled water, was very little diffolved ; but iru 
pouring it into a matrats forne fmall round lumps were, 
obfervable on the bottom of the glafs. 1 hefe were 



sn C H E M I 
t ^a ^Ls‘, ^ ^cven in number, fame weigliing a whole grain, 

others not more than one-half. Tfhey were very hard, 
and compaft, with a Imooth furfaee, and in figure re- 
fembhng the nucleus of the original calculus. The 
whole was then put into a matfafs with about three 
ounces of water. On boiling it on fand for three 
quarters of an hour, about one-half of it was taken 
up : the folution palled the filter very clear whild 
hot; but on cooling became turbid, and at Jaft de- 
pofited white fioccuii, which were rediffolved on the 
addition of cauftic volatile alkali and lime-water, ft 
turned fyrup ot violets green; which, however, our 
author thinks might have been occafioned by its re- 
taining volatile alkali, though it had not the fmalleft 
appearance of any fuch impregnation. He has never- 
thclefs frequently obferved, that fomedmes the pureft 
vegetable alkali contains volatile alkali, notwithfiand- 
ing the various operations and degrees of heat it un- 
dergoes before it can be brought to the degree of pu- 
rity at which it is called fait of tartar. 

On filtering the folution to feparate what had been 
depofited by cooling, no change Was produced in the 
filtered liquor by mineral alkali ; but mild vegetable 
alkali produced a cloudinefs, which was inftantly taken 
up on adding mineral alkali and lime-water. Neither 
11 uffian alkali, nor the acids of arfenic, tartar, fugar, 
or borax, nor any of the three mineral acids, had any 

1466 lIPon it- 
Experi- _ 2. An hundred and twenty grains of the fame cal- 
riwiits wifh cuius were put into a tubulated giafs retort, and half 

cid!°Uba* an.ounce °f fl-1'011? nitrous acid poured upon it. An 
effervefcence immediately enfued ; and fome part of 
tne extricated aenal fluid being preferved, appeared to 
be fixed an mixed with a fmall quantity of nitrous air. 
When the effervefcence ceafed, a quarter of an ounce 
more of nitrous acid was added. On digefting the 
mixture upon hot fand for an hour, it emitted nitrous 
vapour and nitrous air; but the latter in very fmall 
proportion. When the folution was completed, the 

. whole was poured into a fmall matrafs, and gently boil- 
ed till the fuperabundant nitrous acid was nearly ex- 
pelled 1 he folution was of a deep yellow colour and 
turbid.; but on adding five ounces more of water, and 
digefting it for a quarter of an hour longer, it acqui- 
red the colour and confiftency of dephlogifticated ni- 
trous acid. On cooling it became fomewhat turbid, 
and in a few days depofited a darkifh yellow powder ; 
which, when feparated, waflied, and dried, weighed’ 
little more than a quarter of a grain, and, on exami- 

1467 nat,’on5 was found to be a calx of iron. 
Cryftallizes Our author being defirous to know what effedt the 
OH expire fun would have upon it, placed it in a window where 
o the tun. the fUn (hone full upon it for four hours every day. 

Here a little moiiiure feemed daily to exhale from it* 
the weather being hot, and the matrafs, which had a 
fhort wide neck, being only covered with bibulous pa- 
per to keep out the duff. In this fituation, in the 
courie of a week, a few very fmall cryflals appeared 
to float upon the furface. Thefe in time fell to the 
bottom, where they adhered together fo as toTorm a 
hard concretion, ftill retaining a cryftalline appearance, 
but fo fmall and confufed, that it was impoffible to di- 
uinguifh their figure; and this depofition of cryftals 
continued for a month, after which it feemed to ceale. 
The folution was then filtered to feparate the fait ; af- 

s T R Y, 
ter which one-half of the bauor 
and the reft fet in the 

Prad 
vaporated away, Ca 

weighed three grains, was 

. _ J    "V 7 
)e 1 place for a fortnight loug- 
•yftals appeared. The fait, which 

~ o . - — then digefted in four ounces of Qiltilled water ; but no part feemed to be diffelved. 
Three ounces of the water were then decanted off, and 
fix drops of vitriolic acid added to the remainder, 
which by the help of digeftion feemed to diilolve the 
[alt flowly , but on adding half an ounce more diftil- 
led water, the whole was readily taken up. Acid of 
fugar had no efferft on this folution ; but lime-water 
rendered it turbid. The whole was then precipitated 
with cauftic volatile alkali, and the folution filtered, 
winch hkewife threw down the lime from lime-water. 
The precipitate was then waflied, and diftilled vinegar 
poured upon it, which did not take it up ; but it was 
ddiolved by marine acid. Phlogiilicated alkali had no 
effedt upon it ; aud the acid of fugar occafiontd very 
little cloudinefs after ftanding three or four hours; 
from which our author fuppofed that the matter was 
phofphorated clay. 

The folucion, being now free from iron and phof- 
phorated clay, had a iubacid tafte, and looked clearer, 
too ugh fti'il retaining a yellow call. Acid of fusrar 
-lao no effedt upon it ; but nitrated terra ponderofa 
tnrew down a precipitate, as did likewiie the cauftic 
volatile alkali. Mild vegetable alkali caufed no preci- 
pitation ; which our author attributed to the folution 
of the manganefe and clay by the fixed air extricated 
from the alkali. Two-thirds of the folution were 

n •fi0 .pUJrint(? 3 fmaI1 2lafs retort’ an<i two ounces di- ililled off, which had no tafte, but fmelled very agree- 
ably, and not unlike rofe-water. After all the liquor 
iiad palled over, white fumes appeared in the retort 
and thefe were foon followed by an aerial fluid. On 
collecting fome of this, a candle was found to burn in 
it with mi enlarged flame. Nitrous air did not dimi- 
nuh it in the lead ; and it feemed to be that fpecies 
ot air into which nitrous ammoniac is convertible 
No more than .3 or 14 inches of lifts kind of air 
could be obtained ; and as . foon as it ceafed to come 
over, cryftals were obferved in the lower part of the 
neck of the retort. On augmenting the heat, a white 
Jnlt began to fubhme and adhere to the upper part of 
the retort; the operation was continued until the re- 
toit was red hot; but, on breaking it, the quantity 
of fuohmate was lo fmall, that very little of it could 
be colle&ed ; though, from the fmall quantity obtain- 
ed, our author was convinced of its being the fame in 
quality wnh what was obtained in the former analyfis. 
I he fait which cryflallized in the neck of tlm retort 
was nitrous ammoniac, as appeared from its detona- 
tion per fe, &c. A grey powder was left in the bot- 
tom of the retort, which hot diftilied water partly 
diuolved ; munated terra ponderofa, acid of {War, 
and vegetable alkali, rendered this iolution turbid ; but 
caufhc volatile alkah had no effeeft upon it. Trm re- 
naming part of the powder which was left by the di- 

1 e.d wat?[> ^adily diffolved with effervefcence in the 
and Precipitated by cauftic volatile 

, *tIie Part Iriluble in diftdlcd water appearing to 
e gypTim, and that foluble in marine acid to be ma'r- 

nefia. o 
From all thefe experiments, Mr Higgins concludes 

t u tompofition of t]ie human calculus to be vaftly dif- 

^ ferent 
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Calculus, ferent from what cither Mr Scheele or Mr Bergman 

1468 
HigSlii.s’s 
account of 
the conc- 

ha ve fuppofed it to be. “ It appears (fays he), that 
the calculus was compofed of the following different 
compounds blended together ; viz. felenite, alum, 

uic w— microcofmic fait, mild volatile alkali, lime, and cauilic 
tutnt parts volatile alkali, combined with oil, fo as to form a fa- 
of calculus. p0naceous mafs; calx of iron, magnefia combined with 

aerial acid, clay enveloped by a faponaceous and oily 
matter, and the fublimate already defcribed.” Confi- 
dering this to be the true Hate of the calculus in the 
bladder, the fmall proportions of clay, felenite, mag- 
nefia, and iron, which are the moft infoluble of the 
ingredients; the great folubility of microcofmic fait 
and alum, and the mifcibility of lime, volatile alkali, 
and oil, in water ; tend to (how, that the fublimate is 
the cementing ingredient. Indeed, its infolubility in 
water, and property of forming nuclei out of the body, 
as above obferved, leave no room to doubt it. The 
proportion of the other ingredients, and very likely 
their prefence, depend upon chance, volatile alkali and 
oil excepted ; therefore this fublimate (hould be the 

, cbje£k of our inveftigation. 
B’nia'kson Mr Higgins concludes his dilTertation with fome 
the reme- practical remarks concerning the remedies proper for 
dies proper diffolving the ftone, for counterafting that difpofition 
for diffol- jn tjic p,0dy which tends to produce it, and concern- 
wng 1 . regimen proper for thofe who are to under- 

go the operation of cutting for it. “ The effect of 
mild mineral alkali (fays he) on the fublimate, is 
well worth the attention of thofe who may have an 
opportunity of trying its efficacy. Mild mineral al- 
kali may be taken in large dofes, and continued for 
a length of time with impunity to the molt deli- 
cate conftitutions, only obferving a few circumftances; 
but this alkali, in a cauilic Hate, mull very often be 
attended with mifehievous confequenees. Befides, if 
we confider that it inuft enter the mafs of blood before 
any part can reach the bladder, and the fmall portion 
of the dofe taken fecrcted with the urine, and, laltly, 
the action of cauflic alkali upon animal fubftances ; we 
fhall be at a lofs to know on what principle cauftic 
alkalies have been recommended in preference to mild. 
Soap itfdf might as v/ell be recommended at once ; 
for foon after caultic alkali is taken, it mult be in a 
faponaceous Hate. Fixed vegetable alkali Ihould be 
avoided, and the preference given to the other two al- 
kalies. As it is evident that alkalies have no real ac- 
tion on the (tone in the bladder, though their efficacy 
has been experienced in alleviating the difeafe when 
timely adminiftered, their mode of action is only ex- 
plicable in the following manner i They either prevent 
the generation of the fublimate in the fyltem, or elfe 
keep it in folution in the mafs of fluids ; and being in 

• the utmoft degree of diviiibility, its ultimate particies 
are capable of palling through the moll minute emunc- 
tories; by which means it is carried off by other iecre- 
tions as well as the urinary. Thus the urine, not be- 
ing faturated with this matter, afts as a folvent on the 
Hone ; and as the moft foluble parts are fir ft walhed 
away, it falls through time into fragments of irregular 
furfaces, which by their friftion irritate and imiame 
the bladder, as has been obferved by feveral pi acti- 
tioners. _ . 

“ Allowing that the fublimate is the cementing fub- 
ftance in the calculus, and judging, from the effects of 

57$ 
Calculus. 

R Y, 
alkalies upon it, their modus operandi in the conftitu- 
tion, it remains now to inquire into the origin of the * , 
calculus. Mr Scheele has found this fublimate in the 
urine of different perfons; and hence inferred, that it 
was a common fecretion : but it ftill remains to be af- 
certained, whether there be a greater quantity of it 
procured from the urine of patients who labour under 
this diforder than in thofe who do not ? If this Ihould 
not be the cafe, may not a deficiency of volatile alkali 
in the conftitution be the caufe of concretions in the 
kidneys, bladder, &c. ; or, which muff have the fame 
effeft, too great a proportion of acid, which, uniting 
with the alkali, may take up that portion which would 
ha\te kept the fublimate in folution until conveyed out 
of the fyftem by the urinary and other fecretions ; and 
may not this be the phofphoric acid ? If this latter 
Ihould be the cafe, an increafe of microcofmic fait muft 
be found in the urine ; but if the former, a decreaie 
of the volatile alkali, and no increafe. of the neutral 
fait. The fmall quantity of phofphoric acid found in 
the calculus proceeds from the folubility of micro- 
cofmic fait. Do not volatile alkali and phofphonc 
acid conllitute a great part of the human frame ? and 
is there not a procefs continually carried on to gene- 
rate thefe in the fyftem ? and is not this procefs liable 
to be retarded or checked by intemperance, &c. which 
may vary their quantities and proportions ? and may 
not a due proportion of thefe be neceffary to a vigo- 
rous and found conftitution? If fo. no wonder that an 
increafe or deficiency in either or both, of thefe Ihould 
be produftive of feveral diforders.” 

On this fubjeeft, however, our author has not had 
fufficient leii'ure to make the experiments nec2ffary for 1 

its elucidation. Indeed, it feems not eafy to do fo ; 
as, in his opinion, at leait.yco would be required for 
the purpofe. “ That the urinary fublimate isprefent 
in tubercles found in the lungs of perfons who die ofg,,^^.^ 
pulmonary confumptions, and likewife in what are of calculus 
vulgarly called chalk Jloncs, is what I have experienced -. found in 
but in what proportion, or whether in quantities fuf-^1^"^” 
ficient to caufe the concretion, is what I cannot fay ; 
for I have had but a few grains of each to examfhe. pie, 
I have every reafon to fuipeft, that confumptions and 
fcorbutic complaints very frequently arife from a fu- 
perabundance of this fublimate in the fyftem ; and that 
it is chiefly the caufe of the gout and rheumatifm, and 
folely the caule of the ftone in the bladder. I make 
no doubt but thefe diforders generally proceed from 
obftru&ions; and it is probable, that either a preci- 
pitation of this fublimate in the fyftem, or elfe a de- 
ficiency of fome other fecretion, which would hold it 
in folution until conveyed out of the body,, may be the 
chief caufe of thofe obitractions; and likewife, that, 
different degrees of precipitation may produce different 
fymptoms and diforders. 

“ That mineral or volatile alkali and bark have 
been ufeful in the above diforders, has been affirmed 
by experienced phyficians ; and I know an inftance 
myfelf of mineral alkali and nitrous ammoniac being; 
ferviceabk in a pulmonary complaint of fome ftand- 
ing» 

“ With refpeft to the ftone, -when it acquires a cer- 
tain magnitude, it is abfurd to attempt to diffolve it 
in the bladder, it waftes fo very llowly ; and during 
this time the patient muft fuffer vaft pain, particulany 

wnett 
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1F.rhprIC W^en ^ie ^0ne acquires a rugged furface : therefore r Pr , cutting for it at once is much preferable. 

“ Mineral alkali taken in the beginning of the com- 
plaint, and before the ftone accumulates, will no doubt 
check its progrefs, and may in time change that dif- 

I s I R Y. Pra<5Hce< 
pofition in the habit. Patients who are cut for the Nitrous 
ftone Ihould, I think, take mineral alkali for fome time 
when the wound is healed; but not before, for fear 
of bringing on a mortification.” 

A E xN D X 

Containing fuch Discoveries as have appeared fince the Compilation of the Article 
and which could not be inierted in their proper Places. 

Acid. 

I. P'lTRrOLIC Ethkr. 

Various TV /T Pelletier formerly propofed a method of rec- 

redw'fn this fluid by putting manganefe into 
vitriolic ^ ^ veflels; but as the vitriolated manganefe might 
ether. perhaps communicate fome injurious quality, another 

method is propofed by M. Tingry. After firft draw- 
ing cfl* the ether, he adds a diluted folution of volatile 
alkali, and avoids as much as poflible the diflipation 
of the vapours : the ether is then rediftilled. It may 
afterwards in this way he wafhed more fafely, arid 
with lefs lofs. The little proportion of the ether 
which is feparated in the water, may be again recover- 
ed, or the water may be again employed for the flime 
purpofe. M. Lund propofes calcined magnefia for 
this purpofe, as its fait is not foluble ; though perhaps 
pure terra ponderofa might be better, 

147* 
Mr Hig- 
gins’s ob- 
servations. 
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Account of 
its confti- 
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By Mr Ca- 

IT. Nitrous Acid. 

On this fubjed Mr Higgins has feveral curiotis and 
interefling obfeivations. “ It is not an eafy matter 
(fays he), to afeertain exa&ly the greateft quantity of 
dephlogifticated air, which a given quantity of nitrous 
acid may contain. I always found nitre to vary, riot only 
in its produdt of phlogifticated and dephlogiiticated air, 
but likewife in their proportion to one another. The 
pureft nitre will yield, about the middle of the procefs, 
dephlogifticated air fo pure as to contain only about 
tV ^ phlogifticated air. In the beginning, and near- 
ly about the latter end of the procefs, air will be pro- 
duced about twice better than common air. On mix- 
ing the different predufts of a quantity of pure nitre, 
it was found that, by expofure to liver of fulphur, f 
part was left unabforbed ; and this was the utmoft 
purity in which I obtained dephlogifticated air from 
nitre. 

“ According to M. Lavoifier, ico grains of nitrous 
acid contain 79E of dephlogifticated air, and 2cl of 
phlogifticated air, which is not quite four to one. But 
liis experiments contradift this ; for whatever mode he 
adopted to decompofe nitrous acid, it appeared that the 
proportion of dephlogifticated air was nearly as five to 
one of phlogifticated air. 

“ Mr Cavendifh has proved, that nitrous acid may 
be formed by taking the ele&ric fpark in a mixture of 
three parts.of phlogifticated air, and feven of dephlo- 
gifticated air, which is but 4. more of dephlogifticated 
air than nitrous air contains; which may apparently 
contradict; M. Lavoifier’s, as well as my own, eftimation 
of the proportion of the cbnftituent principles of ni- 
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trous acid, when in its perfeCI ftate. The red nitrous 
vapour contains three parts of nitrous air and one of 
dephlogifticated air , or one of phlogifticated and three 
of dephlogifticated air 3 but nitrous vapour may be 
formed with a lefs proportion of dephlogifticated air 3 
and which, though it may not be io condenfible as a 
more perfeCl nitrous vapour, yet will, when in contaii 
with pure alkali, unite with it, and form tiitre, as was 
the cafe in the experiment of Mr Cavendifh. The 
common ftraw-coloured nitrous acid contains more de- 
phlogifticated air than the red nitrous acid or vapour; 
the proportion appears to be about four to one ; but 
the colourlefs contains about five of dephlogifticated 
to one of phlogifticated air. 
. “ Having once a charge of nitrous and vitriolic acid Method of 
m a green glais retort, I put it in a fand pot to di- obtaining 
flil ; but the pot being fmall, the edge came too nearc?f

lourief8 

the retort, about a quarter of an inch or more above ”^r°US 

the charge; which, before the procefs commenced,U v 

and when it acquired more than the heat of boiling 
water, cracked it all round in that direction. Being 
thus iituated, I was obliged to withdraw the lire, and, 
before the charge got cold, to ladle it into an earthen 
pan. _ On introducing it into a frefh retort, I obtained 
from it nitrous acid nearly as colourlefs as water. The 
vitriolic acid ufed in this procefs not being very per- 
fect, the goodnefs of the nitrous acid was attributed to 
the purity of the nitre from whence it was diftilled ; 
but in another procefs, though the fame nitre was ufed 
with much purer vitriolic acid, the produce was of an 
high ftraw colour. On recolledling the above-men- 
tioned circumftance, the vitriolic acid and nitre were 
next mingled in due proportion, and expofed in an 
earthen pan fet in fand, to nearly the heat of boiling 
water, for half an hour or more, continually expofing 
fi Hh furfaces to the air. When the charge was quite 
cold, I introduced it into a retort, and diftilled as co- 
lourlefs. nitrous acid as the former. As no nitrous air 
was emitted during digeftion, it muft have i it bibed de- 
phlogifticated air from the atmofphere.” 

MrProuft found, that ftrong nitrous acid will fet fire. 1476 - 
to charcoal if it be rendered very dry. He likewife re- ca 
marked, that cnarcoal expofed to the air a few hours fire by 
after calcination, was unfit for the experiment. Char-meails 

coal, he obferves, attrafls moifture very forcibly. The nitrous a* 
hi ft eftett of the charcoal on the nitrous acid, he ob-C 

ferves, is to withdiaw a portion of its water from it; 
by which it is rendered highly concentrated, at the 
fame time that the condenfation of the water heats the 
charcoal in a fmall degree, but fufficiently to volatilize 
a nitrous vapour; which, as foon as it reaches that 
portion of dry charcoal next the humid part, is con- 

denied 
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Nitre, denfed by it, and generates heat enough to promote 

the decompofition of the nitrous acid. Hence we fee 
why the experiment will not fucceed if the acid be 
poured on the fmface of the charcoal. 

'p}ie effedt of nitrous acid on blood, according to 
nimt 'acid Mr Higgins, is very Angular. Two parts of blood 
(j'n blood, procured frelh at the butchers, one of ftrong nitrous 

acid, and about one fifth of the whole of water, were 
digefted in the heat nearly of boiling water (frefh 
po lions of water being occafionaliy added until the 
whole of the acid was expelled), when it acquired 
aim oft the colour, and exactly the tafte, of bile. When 
mixed with a large quantity of water, it acquired a 
fine yellow colour ; and, on ftanding, depofited a fub- 
ftance of a brighter yellow, though the fupernatant 
liquor Hill retained a yellow colour and bitter tafte, 
but not fo intenfely as when the precipitate was fu- 
fpended in it. The different ftages of this procefs 
were well worthy of obfervation. No nitrous air was 
produced, and the acid was expelled in the ftate of a 
white vapour. Tire liquor was found to increafe in 
bitternefs as the acidity vanilhed. About the middle 
of the procefs, the folution firft tafted acid, but was 
quickly fucceeded by a bitter fenfation. It appears 
that the nitrous acid took dephlogifticated air from 
the blood; for though red nitrous acid was ufed, it 
was expelled in a perfeft ftate. 

III. Nitre. 

Though the artificial generation of the nitrous a- 
cid, from a mixture of dephlogifticated and phlogifti- 
cated air, is now fufficiently underftood, yet we do not 
•well k«ow in what manner nature performs the ope- 
ration. Some chemifts, particularly M. 1 houvenal, 
have found, that putrefaftion favours the produftion 
of nitrous acid. All animal lubftances, during their 
decay, give out a vail quantity of plilogiftrcated air ; 
therefore, if dephlogifticated air be prefent, it will u- 
nite to the phlogifticated air in its nafcent ftate, and 
form nitrous acid : but Mr Higgins has obferved, that 
nitrous acid may be generated in plenty where there is 

Nitre eene-no putrid procefs going on. “ The chemical elabo- 
rated v.ith-ratory at Oxford (fays he) is near fix teet lower than 
out putre- the furface of the earth. The walls are conftrufted 
fa&ion. with common limeftone, and arched over with the 

fame ; the floor is alfo paved with Hone. It is a large 
room, and very lofty. There are feparate rooms for 
the chemical preparations, fo that nothing is kept in 
the elaboratory but the neceftary implements for con- 
ducting experiments. T here is an area adjoining it 
on a level with the floor, which, though not very 
large, is fufficient to admit a free circulation of air. 
The allies and fweepings of the elaboratory are depo- 
fited in it. There is a good fink in the centre of this 
area, fo that no ftagnated water can lodge there. Not- 
withftanding all this, the walls of the loom afford 
frefh crops of nitre every three or four months. Dr 
Wail, who paid particular attention to this circnm- 
itance, and who told me it contained fixed vegetable 
alkali, requefted I would analyfe it, and let him know 
what it contained. I found that two ounces of it con- 
tained fix drachms of nitrated fixed vegetable alxali, and 
threeof calcareous nitre. The tntie firft appears in fmail 
whitifh fi aments as fine as cob-web, which, when they 
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get a little larger, drop off; fo that they never acquire 
fufficient growth to diftinguifh their figure to a naked 
eye. On finding that they contained fixed vegetable 
alkali, I concluded that it proceeded from minute ve- 
getation ; but in this I was miflaken ; for I found 
that they were foluble in water, and that they detona- 
ted with charcoal at every flage of their growth. 
Having fwept this faline efflorefcence from the waft, 
I dug deep into it, but could not obtain nitre from it. 
When a part had been white-wafhed, it yielded nitre, 
but not fo abundantly as a neighbouring fpot which 
had not been treated in the fame manner. Hence it 
is evident, that nitrous acid may be formed without 
the affiftance of putrefeent proceffes in a flill damp 
air, where there is a fubrtance to attract it when half 
formed, whereby it is in time brought to perfection. 
The above fails moreover prove, that fixed vegetable 
alkali is a compound.” 
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M79 Mr Higgins informs us, that he has, with a view Unfuccefi- 
to decompofe fea-falt, mixed it with manganefe in va- attempts 
rious proportions, and expofed them in a reverberating 
furnace in a well clofed crucible for three hours, to a [ait> 
heat nearly fufficient to melt call iron. In the fame man- 
ner he treated manganefe, fait, and charcoal, as well as 
clay, fait, and charcoal, and fait and clay alone, with very 
little fuccefs. He treated calcined bones, fait, and char- 
coal, and calcined bones and fait, as well as lime and 
fait, in the fame manner, without effe&ing any appa- 
rent change in the fait. He was informed, however, by 
Mr Robertfon, apothecary in Bifliopsgate-ftreet, that 
he had partially alkalized it, by expofing it with clay 
to a fierce heat ; but that foon after it got into con- 
tact with air, it became neutral again. “ If common 
fait and litharge be fufed (fays Mr Higgins), it is in 
part decompoled ; the acid fuffers nO decompofition, 
but unites with the lead ; whereby it acquires, when 
the faline matter is wafhed away, a yellow colour. It is 
evident (adds he) from thefe fafts, that the bafis of 
marine acid is a combuftible body, and quite different 
from light inflammable air, charcoal, or any known 
inflammable fubftance ; and that it attra&s dephlogif- 
ticated air with greater force than any fubftance hi- 
therto difeovered. Though charcoal wall decompofe 
all other acids, except a few, when united to bodies 
which will fix them until they acquire a fufficient de- 
gree of heat, yet it has no effedl on marine acid.” 

According to Fourcroy, if alkaline air be confined 
by mercury, and dephlogifticated marine acid air be 
added to it (wffiich mull be done quickly, as the acid 
air would diffolve the mercury), each bubble produces 
a flight detonation, and furnifties a . very amufing fpec- 
tade. t • • r 1480 

Though in this country the diftillation of fpint of Method of 
fait with day has long been entirely laid aiide for the ftlftilling 
procefs with'oil of vitriol, yet it is Hill praclifed inff^of^ 
other countries, and may be effeded in the following^ 
manner: Having previoufly decrepitated the fait, and 
dried the clay, they are then to be ground, mixed, and 
fifted together. The mixture is next to be worked 
wdth a fpatula, and then wath the hands, until it is 
brought into a moderately ftiff and uniform mats. 
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This is to be divided into balls about the fize of a pi- 

„ geon’s egg, fo that they can pafs through the neck of 
the retort; but before they are put into the diftilling 
veifel, it is proper to dry them thoroughly. The re- 
torts muft be of flone ware, and carefully coated, in 
order to prevent them from breaking with the intenfe 
heat to which they are expofed. They are to be fil- 
led two-thirds full of materials, and the di(filiation 
mufl be performed in a reverberatory furnace. The 
receiver at fir ft is not luted on, becaufe that which 
nfes in the beginning of the diftillation, being very a- 
queous, is to be put by itfelf. When this has come 
over, another receiver is then to be applied, and ce- 
mented with fat lute, and covered with a cloth daubed 
with a mixture of lime and the whites of eggs. The 
heat is to be raifed until the retort is red-hot, and con- 
tinued in this degree until the diftillation ceafes. 

Various proportions of clay and fait have been re- 
commended for this procefs ; but it feems probable 
that not lefs than ten parts of clay to one of fait, as 
Pott has diredled, will be found neceftary. Inftead of 
the clay, fome direct the ufe of bole ; but this is in- 
convenient, on account of the iron it contains. Pow- 
dered talc has alfo been recommended, but this is not 
alv\ ays free from iron ; and where a very pure fpirit is 
wanted, there is a neceffity for having recourfe to oil 
of vitrioh and glafs or ftone-ware veffels. As the 
marine acid cannot be feparated from the earthy mix- 
tures above mentioned, but by means of moifture, 
M. Beaume advifes to moiften the refiduum, and 
i epeat the diftillation, by which more acid will be 
obtained. 

. ‘^s acid has very little aft Ion upon phlogi- 
won'Dhlo-d _m

J
atters» k cannot therefore affeft oils, either ex- 

giftic mat- Pre“ed or effential, in a manner fimilar to the vitriolic 
ters. or nitrous. 1VL Marges, however, has obferved yellow 

cryftals refembling amber formed in bottles, containing 
a mixture of oils and marine acid of moderate ftrength, 
which had flood for feveral months. The little eff'eft 
which the marine acid has upon thefe fubftances was 
. ft fuppofed to be owing to its want of phlogifton in 
itfelf; but when it was afterwards found, that, by 
tne application of certain fubftances which have a great 
attraftion for phlogifton, the marine acid was render- 
ed capable of uniting very readily with inflammable 
matters, the former theory was abandoned. It was now 
aflerted, that the acid, inftead of containing no phlo- 
gifton, was naturally endowed with a very confiderable 
quantity ; and that, in its new ftate, it was dephlo- 
gifticated by the fubftances applied. On the other 
hand, the antiphiogiftians aflerted, that no change was 
thus made upon it, farther than adding a quantity of 
pure air, which they fuppofe to be the bafis of all a- 
cids. On this fubjeft, however, M. Cornette main- 
tains, that the marine acid feems to have fo little ac- 
tion upon inflammable fubftances, merely becaufe it is 
weaker than the reft; and likewife that it is often 
previoufly. combined with fome inflammable matter, 
by which its attraftion is prevented. He maintains, 
that it the marine acid be concentrated in fuch 
a manner as to render its fpecific gravity to that 
of water as 19 to 16. it will then aft upon oils with 
heat and effervefcence, reducing them to a black and 
thick iubitance, and even burning them to a kind of 
coau Some experiments have been made by Mr Piaffe, 
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with z view to inveftigate the aftion of the marine Marine 
and vitriolic acids upon balfams and oils ; for which Acid. 
purpofe he mixed two drachms of fmoking fpirit of  v~~'" 
ialt with one of each of the oily fubftances to be tried. 
The refults were, that Canada balfam gained one 
fcruple in weight; balfam of capivi 19 grains; fto- 
rax, and Venice turpentine, each one fcruple ; afphai- 
tum 18 grains; but the effential oils of anife-feed, 
benzoin, bergamot, coriander, and many others, were 
not altered in any degree. The aftion of this acid 
upon inflammable matters, however, is augmented by 
its being reduced into the form of air. 

Gmelin relates, that, by diftilling a mixture of five 
parts of fait, twelve of Ipiiit of wine, and four of vitrio- 
lic acid, to which he had previoufly added one or two 
parts of water, he obtained a completely dulcified fpi- 
rit of fait,, and an imperfeftly dulcified fpirit of vitriol, 
upon reftifying the liquor. 

Homberg found, that glafs was corroded by the Glafs^cor- 
marine acid: and his obfervation has been confirmed by roded by ir 
Hr Prieftley; who finds that its corrofive power is aug- 
mented by confining the acid in tubes hermetically 
fealed. Its power is exerted not only on flint-glafs, 
but even on common green .glafs ; though more power- 
fully on the former, where it chiefly attacks the red- 
lead ufed in its compofition. By inclofing marine acid 
gas for iome weeks in a glafs tube expofed to heat, an 
incruftatton was formed on the mfide, while the air 
was diminiftred to ^ of its original bulk, one half of 
which was abiorbed by water; the other was ohloui- 
fticated air; ^ S l4g? 

The marine acid is generally met with of a yellow Caufe of 
or reddifh colour, which by Macquer is given as one ofthe yel,0's,, 

its charafteriftic marks. In general, however, this co- marinV^ 
lour is thought to proceed from iron ; but Hr Prieftley acid, 
has found that it may be produced by many different 
fubftances; and his obfervations have been confirmed 
by Scheele. and other chemifts. The Boftor is of opi- 
nion that it is occafioned for the moft part, if not al- 
ways, by a mixture of earth ; and he was able to com- 
municate it by means of calcined oyfter-ftrells, calcined 
magnefia, pipe-clay, or pounded glafs; but not by 
wood-afhes, from whence the air had been expelled by- 
heat. It was effeftually difcharged by flowers of zinc, 
a coal of cream of tartar, and by liver of fulphur ; but 
he found, that the colour which had been difcharged 
by liver of fulphur, would return by mere expofure of 
the acid to the atmofphere, but not that which had 
been difcharged by flowers of zinc. 

Dephlogijlicated Spirit of Salt. 
When the aftion of this vapour upon any thing is Expedition 

to be examined, the fubftance muft be put into a bottle nieth°d of 
in fuch a.manner as to remain in contaft with it; or 

b.ieachinS 
it may be put into a glafs tube, which is fufpended and Unei’“ 
fixed to the ftopper, and thus introduced into the 
bottle. . from its property of deftroying all vegetable 
colours, it .promifes to be of very confiderable ufe in the 
arts, provided it could be had in fufficient quantity, 
and cheap. It bleaches yellow wax, and when proper- 
y applied to linen, will whiten it fufficlently, and with- 

out injury, in a few hours. This may be effefted by 
fteeping the linen for that fpace of time in water im- 
pregnated with the dephlogifticated marine gas. It 
unites with this fluid rather more eafily than fixed air. 

Ber» 
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Marine Berthollet, in order to impregnate water with it with- 

L A^a' , out expofing the operator to the fume, which is ex- 
’ ~ tremely difagreeable, put the mixture of marine acid 

and manganefe into a retort. To this he applied firft 
an empty bottle, and then feveral others filled with wa- 
ter, and communicating with each other by means of 
bent tubes ; furrounding the whole with ice. When 
the water in the bottles was faturated, the gas became 
concrete, and fell to the bottom; but with the fmallefi 
heat it arofe to the top in bubbles. The fpecific gra- 
vity of the faturated water was to that of diftilled wa- 
ter, when the thermometer was only five degrees above 
the freezing point, as 1003 to 1000. This impreg- 
nated water is not acid, but has an auftere tafte, and 
has the fame aftion as the gas, though in a weaker de- 
gree. Mr Berthollet has obferved, that the addition 
of alkalies does not prevent, but rather promotes, the 
difeharge of colours ; for which reafon he directs to 
add a fixed alkali to the impregnated water in which 
linen is to be fteeped for bleaching. This is the ex 
peditious method hinted at under the article Bleach- 
ing ; but which has not hitherto come into ufe, prin- 
cipally through the high price of the dephlogillicated 
gas. 

The dephloghlicated marine acid does not difeharge 
all colours with equal eafe. Thofe of litmus and fyrup 
of violets are entirely deftroyed, and turned white. 
The colouring matter of Brazil-w^ood, and fome green 
parts of plants, retain a yellow tint. The leaves of 
evergreen plants refill its adtion for a long time, and at 
lall only acquire the yellow colour which they aflume 
by long expofure to the air; and in general the changes 
of colour which vegetable matters fuffer from this gas, 
are fimilar to thofe which take place on long expofure 
to the air; and by this operation the gas is converted 
into common marine acid. 

Effe<ftofthe Oils and animal fats ave thickened by this gas ; and 
dephK gifti- by thefe and other inflammable fubftances it is reduced 

on t0 t^ie ^ate common marine acid. Light is faid to 
flic matter.-,Pr°duce fame effedl. It unites with fixed alkalies 
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and calcareous earths, but without any fenlible effer- 
vefcence; and thus they lofe their peculiar tafte and 
colour. M. Berthollet having boiled in a retort, to 
which a pneumatic apparatus was affixed, fome of the 
dephlogifticated marine acid liquor with mineral alka- 
li, thus obtained a confiderable quantity of elaftic 
fluid, compofed partly of fixed air, partly of the air 
contained in the veffels, and partly of air confiderably 
purer than that of the atmofphere. The refult of the 
combination was common fait. On repeating the ex- 
periment with lime, no fixed air was obtained ; but 
that which came over became gradually more and more 
dephlogifticated. Volatile alkali, even when cauftic, 
occafioned an efFervefcence, and emitted a peculiar 
kind of air, which was neither fixed nor dephlogiftica- 
ted, but of a peculiar kind. 

Green vitriol is changed to a red by the dephlogifti- 
cated gas, but the colour of blue and white vitriols is 
not aftedled. By the affiftance of light, it adls upon 
phofphorus, and the refult is phofphoric and common 
marine acids. It does not diflolve ice nor cam- 
phor ; in which refpedls it differs from the common 
marine acid gas. 

On mixing marine acid, manganefe, and fpirit of 
wine, and diftilling them with a very gentle heat, little 

579 
air of any kind is produced, but a quantity of ethereal Aqua 
liquor very flightly acid. The proportions ufed by ®-egia> 

Pelletier were an ounce and a half of manganefe, five v J 

ounces of concentrated marine acid, and three ounces 
of fpirit of wine. “ In this procefs (fays Mr Keir), 
the whole of the dephlogifticated acid feems to have 
united with the fpirit of wine, and to have formed 
ether. The difficulty of combining marine acid with 
fpirit of wine, fo as to form an ether, is well known ; 
and though theie have been fome approximations to it, 
yet the only inftances in which it has been completely 
effedled, have fucceeded in cohfequence of the marine 
acid being dephlogifticated; by which its adlion on 
fpirit of wine, as w’ell as on all inflammable matters, is 
greatly increafed.” 

M. Pelletier has obferved, that when we put a bit of 
phofphonis into dephlogifticated marine gas, the for- 
mer is immediately diflolved, and a light is perceived, 
the veffel being filled at the fame time with white va- ,4g7 
pours. He has likewife obferved, that fea-falt, with Method of 
an excefs of pure air, thrown into heated vitriolic a- procuring a 
cid, produces a fmall detonation. To make this fait 
in quantity, take, for inftance, ten pounds of fea-falt, the acicTin 
mixing it with from three to four pounds of manganefe, quantity, 
pour on the mixture ten pounds of vitriolic acid, and di- 
Itil with Woulfe’s apparatus. Pafs the difengaged 
acid through a folution of fixed vegetable alkali, either 
cauftic or otherwife. A little more than ten ounces of 
the new marine fait with excefs of pure air is obtained, 
and a quantity of fait of Sylvius, or digeftive fait. 
The fait with e^cefs of pure air cryftallizes firft, and 
by means of repeated cryftallizations, is entirely difen- 
gaged from the other. 

V. A %_u a Regia* 
1488 

This acid, which is named from its property of dif-Various 
folving gold, is compounded of the nitrous and ma- way< °/ 
line acids. Gold and platina cannot be diflblved in 
any other menftruum, nor can regulus of antimony and ^ 
tin be fo eaiily diflblved by any other as aqua re- 
gia. It may be made in various ways. 1. By adding 
the two acids to each other diredlly. 2. By diflblving 
in the nitrous acid fome fait containing marine acid, 
particularly fal ammoniac and common fait. 3. By di- 
ftilling nitrous acid from either of thefe falts. And, 
4. In Dr Prieftley’s method of impregnating marine 
acid with nitrous acid vapour. 1489 

The only difference between thofe liquors prepared Differences 
by the methods above mentioned is, that when fal am- 
moniac or fea-falt are diffolved in the nitrous acid, the liquors, 
aqua-regia contains a quantity of cubic nitre, or nitrous 
ammoniac, which, tho’ it cannot much affebt the acid as 
a folvent, may make a confiderable difference in the na- 
ture of the precipitate. Thus, gold precipitated from 
an aqua-regia formed by the pure nitrous and marine 
acids, does not fulrmnate, though it does fo when 
precipitated from one made with fal ammoniac. There 
are no eftabliflred rules with regard to the proportions 
of nitrous and marine acids, or of nitrous acid and fai 
ammoniac, which ought to be employed for the pre- 
paration of aqua-regra. The common aqua-regia is 
made by diflblving four ounces of fal ammoniac in 16 
ounces of nitrous acid ; but thefe proportions muft be 
varied, according to the nature of the intended folu- 
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Borax, tion. Platina, for inllance, is diflblved in the greateft 

quantity by equal parts of the two acids ; regulus of 
antimony by four parts of nitrous acid to one of ma- 
rine ; and, in general, the greater the quantity of ma- 
rine acid employed in the mixture, the lefs are the im- 
perfeft metals, particularly tin, calcined or precipita- 
ted by it. A mixture of two parts of fpirit of nitre, 
and one of fpirit of fait, diffolves nearly an equal weight 
of tin into a clear liquor, without forming any preci- 
pitate ; but, for this purpofe, the operation mult be 
condudted fiowly, and heat avoided as much as pof- 
fible. 

VI. Borax. 

In a memoir in CrelPs Chemical Annals, by M. 
Tychfon, the author fhows, by different experiments, 

1490 t^iat ^ may f°metinies be purified by folution, filtra- 
Methods of tion, and evaporation only; but that fometimes the 
purifying operation is more eafy and efreftual by previous calci- 
iorax. nation ; but then the product is a little leffened, efpe- 

cially if the calcined mafs be not well powdered, and 
then boiled fufficiently in water. Powder of charcoal, 
he fays, may be fometimes advantageoufly employed 
in the purification ; but in general there is no diffe- 
rence between the crude and purified borax, except 
in the addition of extraneous matters; at leaft, as 
the quantity of acid is the fame, the addition of mi- 
neral alkali is ufelefs : thefe extraneous matters are an 
animal fat, and a fand compofed of clay, lime, and a 
martial earth. . If the oily matter of tartar be fepa- 
rated by palling the lixivium through a ftratum of clay, 
as is fuppofed in the preparation of the cryflals at 
Montpelier, it would fuggefl a method of greatly a- 
bridging the procefs of the purification of borax. 

VII. Acw of Borax, or Sedative Salt. 
M91 

Method of On the preparation of this fait MrBeaume obferves, 
that a little more acid ought to be added to the borax 

fait from than ''v^iat 18 ju^ fufficient to faturate its alkaline ba- 
borax. fjs* Unlefs thi£ be done, the fedative fait remains 

confounded with the other faline matters in the folu- 
tion, and of confequence the cryflallization muftbedif- 
turbed. The fait, though formed in an acidulated li- 
quor, is eafily deprived of its fuperfluous acid by drain- 
ing upon paper. It does not cryflallize as foon as the 
ftronger acid feparates it from its bafis, even tho’ the 
folution of borax had been previoufly made as ftrong as 
poflible; but this delay is occalioned by the heat of 
the liquor; for as foon as it cools, a confiderable quan- 
tity of cryflals is formed. 

The acid of borax does not fall into powder when 
T4<n expofed to the air, but rather attradls a little moiflure 

Its proper- from it. Its tafle is at firft fomewhat fourifh, then 
*ies. cooling and bitterifh ; and laflly, it leaves an agreeable 

fweetnefs on the tongue. It makes a creaking found, 
and feels a little rough between the teeth ; and when 
vitriolic acid is poured upon it, exhales a tranfient o- 
dour of mufk. It is foluble, according to fome che- 
mifts, in the proportion of one to 20 in cold water,or of 
one to eight in boiling water. Wenzel informs us, 
that 960 grains of boiling water diffolve 434 of the 
fait; while, on the other hand, Morveau afferts, that 
he could diflolve no more than 183 grains in a pound 
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of diflilled water. Proofs informs us, that fi.xed air Acid of Bo<- 
prevents the folution of the fait in water; and Morveau, rfx andit» 
that its folubility is much augmented by cream of tar- 
tar. When previoufly made red hot, it difiblves in wa-  ,j 
ter, with a fmell of faffron, and a grey powder of an 
earthy appearance is precipitated, which is foluble in 
vitriolic and marine acids, and ina^ be again precipita- 
ted in the form of fedative fait. 

Phlogifticated alkali makes.no change on fedative 
fait in folution ; but paper dipped in a folution of it in 
vinegar, and afterwards dried, burns with a green 
flame. It is capable of vitrification, though mixed 
with fine powder of charcoal; and with foot unites in- 
to a black mafs like bitumen ; which, however, is eafi- 
ly foluble in water, and can fcarce be reduced to 
afhes, but partly fublimes. By the affiftance of heat 
it diffolves in oils, efpecially thofe of the mineral kind; 
and with thefe it yields folid and fluid compounds, 
winch give a green colour to fpirit of wine. Rubbed 
with pbofphorus it does not prevent its inflammation ; 
but a yellow earthy matter is left behind. It feemsal- 
fo to give to white and red arfenic a great degree of 
fixity, fo as even to become vitrefcible in the fire ; and 
this property it communicates alfo to cinnabar. When 
mixed and heated with powder of charcoal, it forms no 
liver of fulphur. 

Sedative Salt combined, 
1. With volatile alkali. The produce of this is a pe- 

culiar ammoniacal fait, which does not evaporate when 
thrown on burning coals, or othervvife intenfely heated, 
but melts into glafs of a greyifh colour, but tranfpa- 
rent, which cracks when expofed to the air; and, on 
diflblution in water, /hoots into fmall cryflals, which 
appear to have loft none of their alkaline hafis. It may 
be decompofed by the acetous as well as the mineral 
acids, and by fixed alkalies and lime. 

2. With magnefia this acid /boots into irregular cry- 
flalline grains foluble in vinegar and acid of ants ; in 
which liquids they eryflallize like fmall needles joined 
together at right angles. They are decompofed by all 
other acids, and likewife by fpirit of wine. In the 
fire, however, they melt eafily without any decompofi- 
tion; and in the dry way fedative fait decompofes all 
the earthy falts formed by magnefia and any of the vo- 
latile acids. 

3. With pure earth of alum, fedative fait forms a fait 
very difficult of folution, when one part of earth is 
ground with four times its weight of fedatire fait and 
water. The fame kind of . earth, mixed with half its 
weight of fedative fait, forms a hard grey mafs, refem- 
bling pumice flone ; part of which ia foluble in water, 
and yields a mealy fediment, together with fome fe- 
dative fait unchanged. 

4. With filiceous earth the fedative fait does not, unite 
in the moifl way ; but, on melting one part of acid 
with two of this earth, we obtain a frothy, hard, grey- 
ifli-white mafs, from which, however, the acid may be 
again procured. 

5. Goldls not a£led upon in the wet way by acid of 
borax; neverthelefs Roufs obferved, that when fedative 
fait was melted with gold-leaf, it did not vitrify, but 
became frothy and hard, did not colour the flame of 
fpirit of wine, and only a little of it was foluhle in 
water in which fedative fait had been cryflallized. 

A 
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Acid of Bo- A folutlon of borax in which fedative fait was difiblved, 

did not precipitate gold. 
6. Platmais not precipitated from aqua regia by feda- 

tive fait. 
7. Silver is not affedted by melting with an equal 

quantity of fedative fait; but the latter is vitri- 
fied in fuch a manner as to become infoluble in 
water. 

8. Mercury is not dilfolved either in the dry orxwet 
way ; but a folution of borax faturated with leda- 
tivefalt precipitates it in a yellow powder from nitrous 
acid. 

9. With copper. On this metal fedative fait a61s but 
weakly, even when the folution is boiling hot; ne- 
verthelefs, as much of the metal is diffolved, as gives 
a little white precipitate on the addition of fixed 
alkali ; but volatile alkali does not throw down a 
blue precipitate, nor turn the folution of that co- 
lour- The folution of borax precipitates all folutions 
of copper in acids, and then the fedative fait unites 
with the copper in form of a light green jelly, which, 
after drying, is of very difficult folution in water. 
Bergman fays, it is of an agreeable green colour, which 
it preferves after being dried ; and that, when expofed 
to the fire, it melts into a dark-red vitreous fubftance. 
Wenzel alferts, that by long continued trituration of 
copper filings-with fedative fait he obtained a folution 
of the metal, which yielded cryilals on being evaporated. 
With twice its weight of copper in, a covered crucible, 
an infoluble vitreous mafs was obtained. 

10. Tin is not apparently adted upon by boiling with 
fedative fait; neverthelefs, the folution becomes turbid 
on the addition of an alkali. By melting the calx 
with half its weight of fedative fait, we obtain a black 
mafs like the dark coloured tin ore. By rubbing for 
a long time filings of tin with fedative fait and water, 
and afterwards digefting the mixture with heat lor one 
day, an hard, Tandy, and irregularly ffiaped fait was 
obtained, which, by diffolution in water, yielded 
tranfparent, white, polygonous cryftais; and a fait of 
the fame kind was obtained from the flag produ- 
ced by melting equal parts of fedative fait and tin 
filings. 

11. Lead is not a£ted upon direflly ; but, on adding 
a folution of borax to folutions of the metal in vitriolic, 
nitrous, marine, or acetous acids, the fedative fait unites 
with the lead. One part of fedative fait with two of 
minium gives a fine, greeniffi-yellow, tranfparent, and 
infoluble glafs. 

12* With iron. The acid of borax difffilves this 
metal more eafily than any other. The folution is amber- 
coloured, and yields an oebry fediment, with clutters of 
yeilc^ cryttals containing a little iron. The metal is 
precipitated by borax from its folutions in vitriolic, ni- 
trous, marine, and acetous acids, and the precipitates 
are foluble in fedative fait. A folution of iron may 
alfo be obtained by melting this fait with iron filings, 
and lixiviating the mafs. . 

33. Zinc communicates a milky colour by digeftion 
with folution of fedative fait. By evaporation it affoixls 
a confided faline mafs, and a white earthy powder by 
precipitation with alkali. Flowers of zinc, rr.ciied 
with fedative (alt, form a light green iiifomblc (lag. 

j 4. Bifmuth, in its metallic ftate, is not a£Ted upon .by 
fedative fait, but is precipitated by borax from a mix- 
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ture of vitriolic and marine acids, in form of a very Add of Bo- 
white powder, which keeps its colour when expofed . 
to air, and melts in the fire to a white, tranfparent, and ^ns> in“ 
permanent glafs. - y ■ 

15. Reguhs of antimony is not a£tedupon direflly, but 
its calx is dilTolved when precipitated by borax from 
a folution in aqua regia. 

16. White arfenic unites with fedative fait either in the 
dry or moift way, and forms a cryftallizable compound, 
forming either pointed ramifications, or a white, greyiffi, 
and yellowifh faline powder. 

16. On regains of cobalt the acid has no direct adtion ; 
but borax precipitates it from its folution, and the 
calx melts with the fait into a flag of a blunh-grey 
colour; and this, by lixiviation and evaporation, affords 
a fedative fait impregnated with cobalt, of a reddittr 
white colour, and of a ramified form. 

18. Nickel is precipitated from its folution, and the 
fedative fait unites with it into a faline fubttance diffi- 
cult of folution. 

A variety of opinions have been formed concerning 
the nature of fedative fait. M. Beaume and M. Ca- 
det particularly have made a great number of experi- 
ments on the fubjeft; but as none of thefe have led to 
any certain conclufion, we forbear to mention them at ,493 
prefent. Thofe of Mtffrs Exfchaquet ar^.i Struve haveExperi- 
indeed eftablittied fome kind of relation between the 
acids of borax and phofphorus, and they have made mjne ^ 
feveral attempts to analize the former, but with littlenature of 
fuccefs. The moft remarkable of thefe experiments the fedativs 
are the following. 1. They diftilled, with a ttrongtett- 
heat, two parts of phofphoric acid evaporated to the 
confiflence of honey, one of fedative fait, and two of 
water. Towards the end of the dittiliation a very 
acid liquor was obtained ; and the refiduum was a 
white earth, in quantity above three-fourths of the fe- 
dative fait employed, and which, on examination, was 
found to be the filiceous earth ; the liquor w hich paf- 
ftd over into the receiver being found to be the vo- 
latile phofphoric acid. If, in this experiment, too 
much phofphoric acid be added, a greafy matter re- 
mains; and, if too little, a part of the fedative fait 
will remain undecompofed. In their attempts to com- 
pofe borax, they combined phofphoric acid with mi- 
neral alkali, the refult of which was a compound re- 
fembling borax in many refpedls. When expoied to 
the fire, it melts into a very fufible gla!s, which has a 
mild tafte, and feems neutral, but, on expofure ta 
the air, becomes moift and acid. On being laturated 
with alkali a fecond time and vitrified, it again deli- 
quefees and becomes acid ; and the more frequently 
this operation is repeated, the greater is the refem- 
blance it bears to borax. In this experiment they fup- 
pofed that the alkali was decompofed, and converted 
into an earth fimilar to that of fedative fait. 

With earthy fubftances the refults were very re- 
markable. With earth of alum a cryftallizable fait 
was obtained, which made paper burn with a green 
flame. Fixed alkali added to a folution of this fait 
precipitates an earth, and the fait then formed by 
cryftallization refembles borax in feveral pioperties. 
In the dry way the earth of alum, with the phofpho- 
ric acid, melts into a glafs of the> fame fufibility^as- 
that of borax, and like it is fixed in the fire. 1 he 
folution of this glafs did not cryftallize. Common clay 
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clay digetled with phofphoric acid produces filky cry- 
itals icfembling fedative fait. When dried with their 
mother-water, thefe give a clear glafs, which, when 
united, with mineral alkali, has the tafte of borax, 
fmells in the fame manner, and has the fame effedb up- 
pon metals. . With lime, magnefia, and terra ponde- 
roia, this acid produces fufible glades, infoluble in 
water, and which communicate a green colour to 
flame. Earth of bones and felenite mixed with the 
acid gave a white, hard, fhining glafs, like the beft 
cryftal, but as fufible as the glafs of borax, and which 
continued flexible after it had ceafed to be red-hot. 
-Two parts of gypfum, with one of phofphoric acid, 
gave a milk-white glafs fit for foldering metals and 
enameling. In thefe experiments, however, it mull 
be. remembered, that unlefs the heat be raifed very 
quickly, the phofphoric acid will be evaporated before 
any fulion takes place. 

S T R Y. Practice. 
lin mufl have been miftaken, when he affirms, that, Acid of 
after detonation of this fait with nitre, he obtained a Amber and 
refiduum, which tailed like common fait, decrepita-1S P 
ted. in the fire, yielded cryltals of a cubical form, 
cipitated filver and mercury from the nitrous acid ; and 
thence concluded that it was the fame with acid of 
fea-falt. It is very dear, as only about half an ounce 
can be obtained from a pound of amber. 

Acid of Amber combined, 

VIII. Acid of Amber. 

It was known to Agricola, that a particular kind 
of lalt.could be obtained from amber by dillillation ; 
but neither he, nor any fucceeding chemill for fome 
time, afcertained its acid properties. On the contrary, 
fome erred lo far as to imagine that it was a volatile al- 
kali; but, about the beginning of the prefent century, its 
acidity began to be generally acknowledged. This 
property indeed difcovers itfelf by the talle, which is 
manifeltly acid and empyreumatic, along with the pe- 
culiar flavour of amber. According to Scheele, alfo, 
the aqueous fluid which palfes over in the dillillation of 
amber, is an acid refembling vinegar both in talle and 
chemical properties ; and which of confequence ought 
not. to be confounded with the true acid of amber, 

1494 wrhich maniftlls qualities of a very different kind. 
Methods The properties of fait of amber can hardly be in- 

SL-UfSgVeft|Sated UntiI k haS been Pllrified i for which, of 
amber. conlequence, various methods have been propofed. 

i,0t rr!eC°mmends C17ftallizatfo>b after having filtered t e folution through cotton-wool, in order to retain 
tne oil. Cartheufer attempts the purification by dif- 
folving the impure fait in fpirit of wine, then diluting 
with fix times its quantity of water, and cryllallizing 
the lalt. Otners recommend fublimation with com- 
mon fait or fand, and Bergman with pure clay. 
. T.he faIt of amber diffjives, by the affillance of heat, 
m nitrous and marine acids, and in the vitriolic with- 
out heat. In none of thefe combinations, however, 
does it either alter the diffolving acids, or fuffer any 
alteration itfelf, except that it becomes whiter; with 
nitre it detonates and flies off; and if the quantity of 
fait of amber has been greater than that of nitre, the 
latter is alkalized. Stockar informs us, that it expels 
the marine acid from fal ammoniac, and fublimes be- 
fore that fait ; with which it does not form any union. 
When fubhmed from common fait, it does not alter the 
latter in any other refpecft than giving it a darker colour. 
It precipitates calcareous earth from its folution in vine- 
gar; and it decompofes fugar of lead; but the precipitate 

■diflers from plumbum corneum. It does not prevent 
the lolutron of lead in the acids fea fait and nitre; nor 
does it produce any fulphureous fmell by calcination 
with charcoal. Hence it appears that it is neither a 
vitriolic, citrous, nor marine acid; and M. Bouide- 

I. With fixed vegetable alkali. By faturating fait of 
amber with the fixed vegetable alkali, and then flow- 
ly evaporating the .folution, we obtain, according to 
Wenzel, a light deliquefeent faline mafs ; but, accord- 
ing to Stockar, whole experiments are confirmed by 
th.ofe of Mr Keir, the folution above mentioned affords 
fhining white tranfparent cryftals of a triangular prif- 
matic figure, with the terminating points truncated. 
Thefe cryftals readily diffolve in water, deliquefee in 
the air, and have a peculiarly bitter faline tafte. In 
the fire they decrepitate, melt, and remain neutral; 
though Wenzel has obferved, that wirh an intenfe 
heat they are decompofed and become alkaline. Thefe 
cryftals do not change aquafortis into aqua-regia ; and 
though they precipitate both the folutions of lead and 
filver, the precipitates are neither plumbum corneum 
nor luna cornea. 

2. With mineral alkali. This combination produ- 
ces long three-lided columnar cryftals, intermixed 
with fome that are foliated. Thefe cryftals do not de- 
liqutfce in the air, and have a laline, bitter, and fmoky 
tafte. They are lefs foluble than common fait, and 
melt with more difficulty than nitre. They do not 
become, alkaline on burning coals, and, in their other 
properties, referable the former. 

3. With volatile alkali. This fait fhoots into acicular 
cryftals, having a fharp, faline, bitter, and cooling 
tafte ; when heated in a filver fpoon, they melt and 
evaporate entirely ; in clofe veffeJs they fublime. They 
do not precipitate folution of filver, nor change fpirit 
of nitre, into aqua-regis. A powerful antifpafmodic 
remedy is prepared from redtified fpirit of hartfhorn 
and fait of amber. 

4. With lime. This fhoots into oblong pointed cry- 
ttais, which do not deliquefee in the air, and are fo- 
luble with difficulty even in boiling water; nor, ac- 
cording to Mr Stockar de Neuforn, can they be de- 
compofed by diftillation either with acetous or marine 
acids. They detonate by diftillation with nitrous acid; 
and are decompofed, either in the moift or dry way, 
by the vitriolic. When mixed with common fal am- 
moniac in the dry way, they fuffer a decompolition : 
the fuccinated ammomacal fait flying off, and the com- 
bmatmn of marine acid with lime remaining behind. 

5- With magnejia. This yields a white, gummy, 
frothy, iahne mafs, which acquires a yellowifn colour 
when dried by the fire; and, when cool, deliquates 
m 11 Y' t11 ^ .de.comP°fed by alkalies and lime, as wed as by the vitriolic acid. 

6. With clay. By uniting the acid of amber with 
an edulcorated precipitate of alum with vegetable al- 
kah, vVenzel obtained pnfmatic cryftals, which could 
not be decompofed by alkalies. 

7. With filver. The acid of amber has no effea on 

filver 
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''n, rtS ^CtalI!c bu,t w!tt> »» precipitate 
itsConibi- forms obl°"g Cryllal8’ rad,ate'3 “d accumulated 
nations. nPon one anfither, from which the iilver may be fepa- 
t—n/—w raced by alkalies, by quickfilver, and by copper. 

8. With copper. By a long digdHon of copper with 
acid of amber a green folution is obtained, which by 
mixture with common fait is rendered turbid, by vitri- 
olic acid white, and lets fall a green precipitate on the 
addition of fixed alkali. Wenzel, however, could not 
obtain this precipitation by alkalies. His folution 
yielded groups of green cryitals, g^ve a cruft of cop- 
per to zinc, and was precipitated by liver of fulphur. 

9. With iron. Wenzel diftblved a precipitate of this 
metal in acid of amber, and from the folution obtain- 
ed fmall, brown, tranfparent, and ftellated cryftals 
Zinc precipitated the metal, but not alkalies. From 
a ‘lightly coloured folution of metallic iron, Pott ob- 
tained, by means of alkali, a white precipitate, which 
foon became yellow, and at length green, by pouring 
water upon it. 

10. With tin. Acid of amber diflolves tin when 
precipitated by a fixed alkali; and the folution yields 
thin, broad, and foliated rranfparent cryftals. Alka- 
lies throw down but little from this folution ; liver of 
fulphur more ; and lead, iron, or zinc, nothing. 

11. With lead. Acid of amber whitens the furface 
of lead in its metallic ftate, but does not difiblve it ; 
neither can lead be precipitated from its folutions in 
nitrous and marine acids by fait of amber, though this 
is denied by Pott. According to Stockar, however, 
it forms a white precipitate with fugar of lead. This 
metal precipitated by an alkali, and diflblved in acid 
of amber, forms long foliated cryftals lying upon one 
another ; from the folution of which the lead may be 
precipitated by alkalies in the form of q grey powder, 
and by zinc in its metallic ftate. 

12. Zinc, in its metallic ftate, is readily diftblved by 
the acid of amber ; and by a combination with the 
precipitate formed by fixed alkali, we obtain long, 
flender, foliated cryftals, lying upon one another. The 
folution lets fall a white precipitate on the addition of 
fixed alkali; but this is denied by Stockar, who fays 
that.volatile alkali produces a red precipitate. 

13. Bifmuth. By means of heat, Stockar obtained 
a folution of this femimetal in acid of amber, which 
was decompofed by alkalies. Wenzel obtained, from 
a precipitate of bifmuth prepared by means of fixed 
alkali, fmall, flender, foliated, and yellow cryftals ; 
which alkalies cannot decompofe, though black pre- 
cipitates are thrown down by lead and zinc. 

14. Repulns of antimony. Little ox none of this fe- 
mimetal, in its reguline form, is diflblved in the acid 
of amber ; but it attacks the precipitate made with 
fixed alkali. This folution is very copioufly piecipi- 
tated by liver of fulphur, but not by alkalies. 

The combinations of this acid with gold, platina, 
nickel, arfenic, and manganefe, have either been found 
impracticable, or not yet attempted ; all thofe above 
deicribed are non-deliquefcent, and part with their 
acid when expofed to fire. The elective attraftions 
of this acid, according to Bergman, are Angular, as 
it adheres more ftrongly, not only to terra ponderofa 
and lime, but to magnefia, than to fixed alkali. 

On the origin of fait of amber, Mr Keir remarks, 
that “ it dderves to be confidered as a pure and di- 
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ftinft acid.. NxWoofs have been adduced of its being Acid of 
a modification either of the marine or vegetable acids! an(l 
as Mr Cornette and M. Hermbftadt have fuppofed lt,9ombi" 
1 he former, having diftilled fpirit of fait with oil of"!!!!^, 
lavender, obtained an acid which fmeUed like fait of I40? 
amber, but on examination was found to retain the On the na- 
properties of the muriatic acid He alfo relates, that ture of the 

when purifying a confiderable quantity of the fait of of atu' 
amber which he had prepared himfelf, fome fea-falt ^ 
was feparated, which in the diftillation had arifen along 
with it. But this obfervation cannot be juftly applied 
to fhow any refemblance betwixt thefe two, any more 
than the fmell in the former cafe could fhow an analo- 
gy betwixt it and oil of lavender. This mixture of 
lea-fait with acid of amber, however, may readily ex- 
plain the miftake of M. Bourdelin already mentioned. 
M. Wettrumb and M. Hermbftadt have both laboured 
in vain to convert the acid of amber into acids of fu- - 
gar and tartar by frequent diftillations with fpirit of 
nitre ; and their want of fuccefs confirms the account 
already given, that the acids of nitre and amber have 
no a diion upon each other, farther than that the for- 
mer is phlogifticated or changed into red fumes, and 
the latter becomes whiter. Neverthelefs, if Mr Scheele’s 
obfervation of the identity of the acid liquor, which 
comes over in the diftillation of amber with acetous 
acid, holds good, we fhall have the beft reafon yet 
given to afcribe the origin of this acid to the vegetable 
kingdom ; and when we confider the very different 
properties that are aflumed by the vegetable acids, 
which, however, are convertible into one another, 
no reafon can be drawn from the diverfity of its pro- 
perties with thofe of other vegetable acids, againft its 
having a common origin with them. Indeed the na- 
tural hiltory of amber, its limilarity to gums and re- 
fins, and its involved infedts, afford other arguments 
in favour of the opinion. 

IX. Acid of Arsenic. 
M. Berthollet remarks upon Mr Scheele’s pro- M. PdL- 

cefs, that during the operation a great quantity ofticr’smc- 
dephlogifticated air is expelled from the acid. M. 
Pelletier has found another method of procuring the arfeeKaV^ 
arfenical acid. He mixes common v/hite arfenic with acid, 
nitrous ammoniac, and diftils the mixture. At firfl 
phlogifticated nitrous acid pafles over, then the vola- 
tile alkali, and iaftly the arfenical acid remains in the 
retort in form of a vitreous mafs, which deliquefces 
into a very denfe acid liquor, reddening fyrup of vio- 
lets, and effervefcing with alkalies. M. Macquer had 
formerly defcribed this procefs, and obferved, that the 
nitrous acid pafles over firft, and then the volatile al- 
kali ; but was of opinion that the refiduum was no- 
thing but arfenic. He mentions a detonation which 
took place in his exper iment; but nothing of this kind 
was obferved by M. Pelletier: he only informs us, 
that the nitrous aeid was driven over with great vio- 
lence, while that of arfenic united with the volatile al- 
kali. M. Berthollet, who has endeavoured to afcer- 
tain the weight gained by the converfion of fulphur,, 
phofphorus, and arfenic, into acids, determines that 
of arfenic to be about one-ninth of the whole. At the 
fame time he obferves, that this additional weight does 
not difcover the whole weight of the air contained in 
i: the.. 
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AcitlofMn- t^e arfenic, as it had that necefiary to convert it into 
lybciaera. cajx ]3efore operation of converting it into an acid 

was begun. On the other hand, M. Bergman afferts, 
that one-lifth of wdiite arfenic is phlogiilon, and that 
this calx is converted into acid merely by being depri- 
ved of its phlogifton. Thus thz faSs related by thefe 
two celebrated chemifts differ enormoufly from one 
another ; M. Berthollet affirming that the arfenic gains 
a ninth of its original weight in the procefs of acidi- 
fication ; and M. Bergman, that it lofes a fifth part of 
the fame. M. Berthollet endeavours to reconcile this, 
by fupppfing that Bergman had employed marine acid 
for the preparation of his arfenical acid, wdiich is well 
known to curry off with it fomc part of mofl of thefe 
fubftances with which it is capable of combining ; and 
to this he attributes the lofs of weight in Bergman’s 
procefs. 

IX. slew of MoLYBDJF.h'/I. 
1497 

M. Pelk- The opinion of M.^Bergman concerning the metal- 
tier’s expe- He nature of the acid of molybdeena has obtained fome 
riments. confirmation from the experiments of M. Pelletier. 

He was not able indeed to obtain any regulus ; but by 
means of oil alone he procured, by two hours vehe- 
ment heat, a fubftance flightly agglutinated with a 
metallic luftre, containing fmall round grains of a grey 
metallic colour, very vifible by the help of a magnifier. 
Thefe he fuppofes to have been a true regulus of mo- 
lybdaena; which he found to poffefs the following pro- 
perties. 1. It is calcinable by fire into white calx. 
2. It detonates with nitre, and the refiduum is a calx 
of molybdasna united with the alkali of the nitre. 3. It 
is converted into a white calx by means of nitrous 
acid. 4. It yields inflammable air when treated with 
alkalies in the dry way, and forms peculiar compounds 
with them. 5. It forms regenerated molybdaena with 
fulphur. 6. It unites, and forms peculiar fubftances 
with metals. By uniting it with ftlver, iron, and 
copper, we have friable reguline mafles; and refradlory 
powders with lead and tin. 
' Our author, in confequence of his experiments, con- 
fiders molybdaena as a metallic fubftance mineralized 
by fulphur ; and the earth called the acid of molyb- 
dsena as a calx much dephlogifticated, which has re- 
tained part of the air contained in the nitrous acid. 
He obferves likewife an analogy betwixt molybdaena 
and antimony in their chemical refults. Both of them 
yield vitrifiable argentine flowers by fimilar operations, 
and both are changed into white earths by nitrous 
acid ; but they differ in the two following refpefts. 
1. The latter eafily gives a fufible regulus; but the 
molybdaena feems to be the mofl refractory of all the 
femimetals. 2. The calx of regulus of antimony is 
foluble by alkalies in the moifl way, but that of mo- 
lybdasna is not. 

X. Acid of Tungsten or IVolfejm. 

Properties Luyart, who has examined this mineral, gives 
of tungfler. the following account of it. 1. It is infufible by the 

blow-pipe, though the angles of the pieces into which 
it is broken are thereby rounded. 2. It effervefees 
with microcofmic fait, and melts before the blow-pipe 
into a reddifh glafs. 3. With borax it effervefees ; 
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and by the outward flame ox the blow pipe is changed Acid of 
into a reddifh glafs; by the internal flame into a green- Tungften, 
ifh one. 4. Heated by itfelf in a crucible, it fwelled, ^ 
became fpongy, femivitrified, and was attracted by 
the magnet. 5. With an equal part of nitre it deto- 
nated, or boiled up with a blue flame round the edges, 
and nitrous vapours arofe. The mafs was foluble in 
water, and let fall a white precipitate with acid. 5. It 
melted readily with fixed alkali, leaving a kind of black 
matter in the crucible, and a fmaller quantity of 
lighter coloured fubftance on the filter. Thefe refi- 
duums fhowed a mixture of iron and manganefe. 6. 
With nitrous acid the filtered folution leh fall a white 
precipitate, at firft fvveet, but afterwards hitterifh and 
fharp, and which caufed a difagreeable fenfation in the 
throat; and the acidity of the folution of it was ma- 
nifeft, by its turning the timfture of turnfole red. 

Having examined the fubftance by means of liquids 
in Mr Scheele’s way, they obtained the fame yellow 
powder which h? had charadlerized as the acid of 
tungften, along with a very fmall refiduum, which ap- 
peared to contain a mixture of tin. Proceeding far- 
ther in the analyfis, they found that wolfram is com- 
pofed of manganefe, calx of iron, the yellow matter 
called the acid of tungjien by Bergman and Scheele, 
with a very little mixture of quartz and tin, and which 
they confidered as accidental. 1490 

They now proceeded to examine the yellow matter, Of the yel- 
fuppofed by the two celebrated chemifts juft mention- kvv matter, 
ed to be a fimple acid fait, but which turned out veiTCa a b^Mt 
different on their inquiries. In order to procure a Scheele. f 

quantity of it, they melted fix ounces of wolfram with 
as much vegetable alkali, diffolved the mixture in di- 
ftilled water, filtrated the liquor, and evaporated it to 
drynefs. Thus they obtained a white fait ; upon 
which, when dry, they poured nitrous acid, and fet 
it to boil in a fand-bath ; by which operation it be- 
came yellow. They then decanted the liquor, pour- 
ing frelh acid upon the refiduum ; and repeated the 
operation a third time in order to deprive it of all the 
alkali. The remaining powder was then calcined in a 
cupelling furnace under a muffle, when it came out 
quite pure and yellow. The properties of it were 
then found to be as follow. 1. It is entirely infipid, 
and of the fpecific gravity of 6.12. 2. Before the 
blow-pipe, it continues yellow in the exteiior flame 
even though put on charcoal; but grows black and 
fwells, though it does not melt, in the internal flame. 
3* I» the internal flame it forms a blue tranfparent 
glafs with microcofmic fait. The colour vanifhes in 
the external flame, but appears again in the internal 
one ; but by a continuance of this operation, it at lail 
lofes its colour fo much that it cannot be recovered. 
4. It effervefees, and forms a hrownifh yellow tranf- 
parent glafs with borax, which keeps its colour in 
both flames. 6. When triturated with water, it forms 
an emulfion which paffes through filters without be- 
coming clear, and continues a long time without any 
depolition. 7. It is infoluble in acids, but diffolves 
readily in the vegetable alkali both in the moift and dry 
way; though the produce has always an excels of alkali. 
B. On adding nitrons' acid in greater quantity than 
what is neceffary to faturate this excefs, a white pow- 
der falls, which is the fame with the acid of tungften dif- 
coveredby Mr Scheele ; but which Meffrs Luyarts will 
2 not 2 
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Acid of not allow to be a fimpie acid, though they admit that 
l u: fjden. jt conta[ns one . an(J affirm, that its properties are va- 

rious according to the circumftances of its precipita- 
tion. The properties of it, as defcribed by them, are 

ci(t procu-the following, i. It is fufible before the blow-pipe, 
aide from exhibiting the fame phenomena as the yellow matter, 
ungften. 2. By calcination in a little pot or teft, it emits the 

fmell of nitrous acid, and turns yellow ; but, on cool- 
ing, remains white, infipid, and infoluble ; and this 
refiduum melts by itfelf before the blow-pipe. 3. A 
yellow colour is produced either by vitriolic or marine 
acids ; and the filtrated liquor affords a neutral fait 
with balls of fixed alkali, according to the nature of 

■ the acid employed. If the vitriolic acid is employed, 
and the operation performed in a retort, a quantity of 
nitrous acid paffes over. 4. If, inftead of pouring the 
acid on the fait, it be poured upon its folution, no pre- 
cipitate will be formed, not even by making the liquor 
boil, if the quantity of acid is fmall; only the folution 
lofes its fweet tafte, and acquires more bitternefs. On 
pouring on a large quantity of acid, and cauling the 
liquor boil, a yellow precipitate is formed in every 
refpedl fimilar to the yellow matter fo often mentioned. 
5. This fait is completely diffolved by boiling with 
vinegar. On leaving the folution to cool, a white 
waxy matter adheres to the fides of the veil'd ; which 
being wafhed and kneaded with the fingers, forms an 
adhefive mafs like bird-lime, having a fat and greafy 
tafte. By expofure to the air it acquires a dark grey 

S colour, lofes its adhelive property, and becomes bitter. 
It diffolves in water; and gives it firft a fweet, then a 
bitter tafte, making the tindture of turnfole red. 6. 
On evaporating the alkaline folution to drynefs, pour- 
ing acetous acid upon the refiduum, and then making 
It boil, the greater part of the refiduum was dif- 
folved, and on cooling afforded feathery cryftals. Thtfe 
when edulcorated had a fweet tafte, though lefs ftrong 
than that of the former fait, which afterwards be- 
came bitter. Their folution turned blue paper red; 
was precipitated, and became like an emulfion with fpi- 
rit of wine ; and the refiduum, which did not diffolve, 
appeared to be of the fame nature. The cryftals dif- 
folved in frdh acetous acid, and communicated a bine 
colour to the acid ; but this gradually difappeared on 
cooling, and a glutinous matter was depolited on the 
tides of the veffel, which had the properties of the 
former fubftance of that fort. If, in place of letting 
the folution cool, it thould be kept boiling, the blue 
colour difappears, and nothing is precipitated. By ad- 
ding fpirit of wine when the liquor is almoft evapora- 
ted to drynefs, a white powder is precipitated ; which, 
after Being edulcorated with frefti fpirit ot wine, taftes 
exceedingly bitter, and is very foluble in water. This 
.folutiom however, does not redden blue paper, nor 
make a blue with vinegar. With vitriolic acid its 
folution is blue ; with vitriol of copper it forms a white 
precipitate. All thefe falts, by calcination, firft be- 
come blue, then yellow, and laftly white. 7. On 
pouring a quantity of lime-w ater upon the folution of 
the precipitate formed by the nitrous acid, as well as 
on thofe obtained by the acetous acid, white precipi- 
tates were formed, all of which w'ere a true regenera- 
ted tungften. Having afterwards impregnated the li- 
quors with fixed air, and boiled them in order to pre- 
cipitate the lime more completely, they found in the 
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folutions, alter tney were filtrated and evaporated to Acid of 
drynefs, neutral falts formed of the precipitating acids, TaugUen. 
joined with alkaline and calcareous bafes. This pro- v'~- 
v^d, that both alkali and acid were concerned in the 
precipitation. 8. On pouring the vitriolic folutions of 
^on, copper, and zinc, as well as that of marine mercu- 
rial lalt, alum, and Pruffian alkali, upon the folution 
ol the precipitate formed by the nitrous acid, no pre- 
cipitation enfues, and the acetous falts of copper and 
lead give white precipitates ; but the Pruffian alkali 
forms no precipitate with the acetous falts. Hence it 
appears, that this fait is not a iimple acid, but rather 
a ialt compofed of the yellow matter, fixed alkali, and 
the precipitating acid; and its compohtion appears 
more fully from the following experiments with the 
volatile alkali. 

1. The yellow powder diffolves entirety in Volatile 
alkali,, but without any perfect faturation taking place; 
and the alkali always prevails. 2. The folution being 
fet in a fand-bath, produced needle-like cryftals, which 
had a ftiarp bitter tafte, exciting a difagreeable fen- 
fation in the throat. Their folution turned the tinc- 
ture of turnfole red, and the liquor from which they 
w'ere cryftallized had the fame properties. 3. Having 
repeated this operation wfith different quantities of the 
fame cryftals, leaving fome longer on the fire than 
others, folutions were obtained, whofe acidity w'as in 
proportion to the time they had remained on the lire; 
but during the operation they all emitted the fmell of 
volatile alkali. By calcination this alkali was entirely 
diffipated, and the refiduum wam a yellow powder, per- 
fectly fimilar to that with which the operation was be- 
gun. On making ufe of a retort for the operation, 
the remaining powder was blue. 4. This fait precipi- 
tates the vitriolic falts of iron, copper, zinc, and alum, 
calcareous nitre, marine mercurial fait, the acetous 
falts of lead and copper ; and with lime-water regene- 
rates tungften. The vitriolic acid decompounds it, 
and forms a blue precipitate ; the nitrous and marine 
acids produce a yellow ; but no precipitate is occalion- 
edby the Pruffian alkali. 

Having poured nitrous acid upon a portion of the 
folution w'ith excefs of alkali, a white powder was pre- 
cipitated, which, after edulcoration, had a tafte at iirft 
fweet, but afterwards ftiarp and bitter, and its folution 
turned the tinfture of turnfole red. This, on exami- 
nation, appeared to be a triple fait formed of the 
yellow powder, volatile alkali, and the precipitating 
ac'd* „ _ _ . lycr 

The following experiments realize the conjecture of A kind of 
Bergman, that the acid of tungften is the bafts of a femimetal 
particular femimetal. 

1. “ Having kept too grains of the yellow powder fl.cn> 
(fays M. Luyart) in a Zamora crucible well covered, 
and fet the whole in a ftrong fire for half an hour, it 
became a fpongy mafs of a bluiih black colour, the 
furface of which w'as cryftallized into fine points, like 
plumofe antimony, and the infide compact, and of the 
fame colour. It was too hard to be broken in pieces 
by the fingers ; and, when -ground, wras reduced to 
a dark-blue colour. 

2. “ Plaving mixed 100 grains of the fame pow'der 
w'ith 100 of fulphur, and put the mixture in a Zamo- 
ra crucible on a ftrong fire for a quarter of an hour, it 
came out a dark-blue mafs, which w'as eafily broke by 

4 E the 
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Acid of the fingers ; and the infide prefented a cryflallization 

Tungften. like needles as the laft, but tranfparent, and of the 
1 colour of a dark lapis lazuli- This mafs weighed 42 

grains, and when placed on burning coals yielded no 
irnell of fulphur. 

3. “ Having put another 100 grains of this powder 
into a Zamora crucible, provided with charcoal, and 
well covered, and placed it in a llrong fire, where it 
remained an hour and a half, we found, on breaking 
the crucible after it was cool (a), a button, which fell 
to powder between the fingers. Its colour w'as dark 
brown ; and on examining it with a glafs, there was 
feen a congeries of metallic globules, among which 
feme were the bignefs of a pin’s head, and when broke 
had a metallic appearance at the fracture in colour like 
fteel. It weighed 60 grains; of courfe there was a di- 
minution of 40. Its fpecific gravity w7as 17.6. Having 
calcined part of it,.it became yellow, with -^§4 increafe 
of weight. Having put one portion of this fubftance 
powdered, in digeftion with the vitriolic acid, and 
another with the marine acid, neither of them fuffered 
more diminution than x4<5" their weight; then de- 
canting the liquor, and examining the powder with a 
glafs, the grains wreref Hill perceived of a metallic a- 
fpedt. Both the acid liquors gave a blue precipitate 
with the Prullian alkali, which let us know that the 
fmall diminution proceeded from a portion- of iron 
which the button had undoubtedly got from the pow- 
der of the charcoal in which it had been fet. The ni- 
trous acid, and aqua-regia, extra&ed likewife from two 
other portions the ferruginous part ; but befides, they 
converted them into yellow powder, perfedlly firnilar 
to that which we ufed in this operation. 

4. “ Having put 100 grains of gold and fifty of the 
yellow powder in a Zamora crficible furnifhed with 
charcoal, and kept it in a llrong fire for three quarters 
of an hour, there came out a yellow button, which 
crumbled in pieces between the fingers ; the infide of 
which Ihowed grains of gold, feparated from others of 
a dark-fcrrown colour. This demonftrated there had not 
been a perfect fufion, and likewife that this fubilance 
was more refradlory with gold, fince the heat which it 
endured was more than fufScient to have melted it. 
The button weighed 139 grains; of courfe there was a 
diminution of 11 grains. Having put this button 
with lead in the cupelling furnace, the gold remained 
pure in the cupel; but this operation was attended 
with confiderable difficulty. 

5. “ Having made a mixture of platina and yellow 
powder in the preceding proportions, and expofed it 
to a flrong fire, with the fame circumftances, for an 
hour and- a quarter, it produced a button which crumr 
hied with eafe between the fingers, and in which the 
grains of platina were obferved to be more white than 
ufual, and fome of them changed fenfibly in their fi- 
gure. This button weighed x40 grains, and of con- 
fequence there had been a lofs of 10 grains. When 
calcined, it took a yellow colour, with very little in- 
creafe of weight; and after walhing it to feparate the 
platina, there remained 118 grains of a black colour. 
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Having placed this portion again to calcine over a Acid of 
ftrong fire in a mufHe, it fuffered no fenfible alteration Tungften. 
in weight or colour ; for it neither grew yellow, nor 
took the brown colour of the platina, but kept the fame 
blacknefs. as before it was calcined. It mull be attend- 
ed to, that in the walhings there was not fo much 
care taken to colledl all the platina as to deprive it of 
the yellow colour, and for this reafon the water car- 
ried off part of the fine black powder ; and confequent-* 
ly the increafe which the platina preferved, after being 
wafhed and calcined the fecond time, ought to be com- 
puted more than the 18 grains which it Ihowed by its 
weight. 

“ Having mixed the yellow powder with other me- 
tals in the preceding proportions, and treated them in. 
the fame manner, the refult was as follows : 

6. “ With filver it formed a button of a whitifh-brown 
colour, fomething fpongy, which with a few llrokes 
of a hammer extended itfelf eafily, but on continuing 
them fplit in pieces. This button weighed 142 grains*, 
and is the moll perfect mixture we have obtained, 
except that with iron, 

7. “ With copper it gave a button of a copperifh 
red, which approached to a dark brown, was fpongy, 
and pretty du£lile, and weighed 133 grains. 

> 8. “ With crude or call-iron, of a white quality, it 
gives a perfedl button, the fradture of which was com- 
padl, and of a whitilh brown colour: it was hard, 
harlh, and weighed 137 grains. 

9. “ With lead it formed a button of a dull dark- 
brown, with very little lullre ; fpongy, very dudlile, 
and fplitting into leUves when hammered: it weighed 
127 grains. 

10. “The button formed with tin was of a lighter- 
brown than the laft, very fpongy, fomewhat du&ile,. 
and weighed 138 grains. 

11. “ That with antimony was of a dark-brown co- 
lour, finning, fomething fpongy, harlh, and broke in 
pieces eafily : it'weighed 108 grains. 

12. “ That of bifmuth prefented a fradlure, which,, 
when feen in one light, was of a dark-brown colour,. 
with the luftre of a metal ; and in another appeared, 
like earth, without any luftre : but in both cafes one 
could diftinguilh an infinity of little holes over the 
whole mafs. This button, was pretty hard, harlh, and 
v/eighed 68 grains. 

13. “ With manganefe it gave a button of a dark 
bluilh-brown colour and earthy afpedl ; and on exa- 
mining the internal part of it with a lens, it refem- 
bled impure drops of iron.: it weighed 107 grains.” 

XI. Acid of Ants,. 

Etmull'ER is among the firft authors who mentions 
the exiftence of this acid, and fpeaks of obtaining it 
by diftiilation. Nothing of its properties, however, 
was known, until Margraaf undertook to examine it ; 
of whofe experiments we have an account in the 
Memoirs of the Berlin Academy for 1749. Since his 
time a number of chemifts have profecuted the fubjedt 

to 

(a) “ The firft: time we made this experiment, we broke the crucible without letting it cool entirely : and 
as^ioon as the matter was in contaft with the air, it took fire, and its dark brown colour turned inftantly yel- 
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Acid of to a confulerably greater length ; but Mr Keir prefers 
Ants. t]ie refearches of Arvidfon, Bucholtz, and Hermbdadt, 

^ to the reft. 
The acid in queftion is a natural juice which the in- 

fefts difeharge when irritated, and which is very pun- 
gent to the fmell as well as tafte. Thus it may in- 
ftantly be perceived on turning up an ant-hill in fpring 
or fummer. The formica: rubra of Linnseus are thofe 

fs°l infefts which have hitherto fupplied this acid. Mr Ar- 
'nethodsof vidfon addles to colied them in the months of June 
obtaining and July, by laying fome fmooth fticks upon an ant- 
jib add." hjq . which being then difturbed, the ants will run 

upon the fticks in great numbers, and may then be 
fwept off into a veffel containing water until it be full. 
Hermbftadt colle&s them in the fame manner, but into 
a dry bottle, to avoid the evaporation of the fuper- 
fluous liquid. Bucholtz having moiftened the inffde 
of a narrow necked glafs bottle with honey and water, 
funk it into a difturbed ant-hill until the fnouth was 
level with the ground ; on which the infe&s, allured 
by the fmell of the honey, went into the bottle, and 
could not get out. 

For obtaining the acid, Margraaf employed diftil- 
lation, with the addition of frefh water. Thus he ob- 
tained, from 24 ounces of freih ants, 11 ounces and 
two drachms of acid, fome volatile alkali, empyreuma- 
tic oil, and a reffduum containing earth and fixed fait. 
Arvidfon made ufe of two methods : One confifted in 
diftilling the ants when dry ; from a pound of which, 
in this ftate, he obtained eight ounces of acid befides 
the empyreumatic oil. His other method was to in- 
clofe, in a piece of linen, the ants previouffy cleaned 
by waffling in water, then to pour boiling water upon 
them, and to repeat the operation until it could ex- 
trad! no more acid; which is then obtained by Iqueezing 
the linen, mixing all the liquors, and filtering them. 
Thus from a pound of ants he obtained a quart of acid 
liquor, which tafted like vinegar, but was fpecifically 
heavier. By diftillation Hermbftadt obtained from a 
pound of dry ants ten ounces and a half of yellow em- 
pyreumatic liquor, which did not taite moie itrongiy 
acid than the fpirit obtained by diftilling wood, on 
which fwam three drachms of a brown fetid oil, in all 
refpedls like that of hartftiorn. In the retort was left 
a black refiduum weighing one ounce fix drachms, 
which exhibited figns of containing volatile alkali. By 
diftiHing a pound of ants with three of water, according 
to Mr Margraaf’s method, he obtained an acid liquor 
and fome oil in the receiver ; and from the furface of 
that which remained undiftilled, he colledted a drachm 

■and an half of fat oil. . , 
The fpecific gravity of the acid liquor obtained by 

Mr Arvidfon’s maceration was 1.0011 ; that oi the 
hime liquor, when diftilled, 1.00755 and of the ac^d 
concentrated by freezing, 1.0453. According to 
Bucholtz, the acid liquor thus obtained by macera- 
tion did not grow in the leaft mouldy in the Ipace of 
Sour weeks; during which it was allowed to reft in 

' order to free itfelf perfeftly from the impurities it con- 
tained. Mr Hermbftadt, however, prefers MargraaPs 
method of diftillation to that of Arvidfon’s macera- 
tions, not only as being a more perfed! analyfis, but as 
lefs laborious ; though he finds fault alfo with Mar- 
graaPs method, as diluting the acid too much, and al- 
tering it fo that it has not the fmell of living ants. He 
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totally disapproves of the method of diftilling dried Acid of 
ants, as the acid is thus in a great meafure decom- Ants- 
pofed, and the remainder united with much oil. To 
avoid all thefe inconveniences, he contrived another 
method, namely, to exprefs the juice of the infedts; by 
which means he obtained at once a concentrated liquor 
fit for diftillation. In this way he obtained from two 
pounds of dried ants 21 ounces and two drachms of 
juice, which had a pungent and highly .acid fmell, re- 
fembling the vapours of fluor acid ; in tafte refembling 
concentrated vinegar and acid of tartar; to which laft it 
might be compared for ftrength of acidity. By di- 
ftiliing eight ounces of this exprefied liquor, he ob- 
tained fix ounces and a half of clear acid, equal ifi 
ftrength to a very concentrated vinegar. 

The acid, when thus procured In purity, has a pun-Properties 
gent, not unpleafant fmell, a ftiarp, cauftic tafte, and°ht^eFure 

an agreeable acidity. It reddens blue paper, fyrup ofac‘^' 
violets, and litmus ; blackens the vitriolic acid, and 
converts part of it into a fulphureous vapour. It is al- 
fo decompofed by diftillation with nitrous acid. Spirit 
of fait likewife, when dephlogifticated, decompofes it, 
but not in its ordinary ftate. It does not form fulphur 
by an union with phlogifton, but produces inflamma- 
ble vapours by diffolving iron or zinc. By the af- 
fiftance of a gentle heat it diflqlves foot, but oils with 
much more difficulty, and powder of charcoal not at 
all. It does not unite with vitriolic ether ; but in di- 
ftilling a mixure of this acid with fpirit of wine, Mr 
Arvidfon faw fome traces of an ether, and M. Bu- 
choltz perfectly fucceeded in making an ether by means 
of it. It unites with fixed alkali, forming, according 
to M. Margraaf, a neutral fait, confifting of oblong de- 
liquefcent cryftals, from which very little acid could 
be procured by diftillation per fe ; but on adding con- 
centrated oil of vitriol, a very ftrong and pure acid was 
obtained ; from a mixture of which with fpirit of wine, 
M. Bucholtz readily obtained a true ether. With 
mineral alkali it forms deliquefeent foliated cryftals of 
a faline bitter tafte, and foluble in twice their weight 
of water. With volatile alkali it forms an ammonia- 
cal liquor ; which, according to Arvidfon, cannot be 
brought into a dry ftate ; but Mr Arvidfon fays he 
has obtained cryftals from it, though very thin and 
deliquefeent. Margraaf obtained dry cryftals by uni- 
ting this acid with chalk or coral; and Arvidfon ob- 
ferves that this fait is tranfparent, cubical, or rhom- 
boidal, nondeliquefeent, foluble in eight parts of water, 
of a bitter tafte, and infoluble in fpirit of wine. No 
acid can be obtained from it by diftillation/rr/. From 
a folution of magnefia in this acid, Mr Arvidfon ob- 
tained fome faline particles by depofition, and after- 
wards an elHorefcence of tranfparent fait rifing round 
a faline mafs. This fait had fcarcely any tafte, was 
foluble in 13 parts of water, and infoluble in fpint ot 
wine. With ponderous earth the acid formed a clu- 
fter of bitter needle-like cryftals, wnich did not deh- 
quefee, were foluble in four times their quantity of 
water infoluble in fpirit of wine, and when burnt gave 
out a fmell like that of burnt fugar, leaving a coal 
which effervefeed with acid. It unites with diffi- 
culty to the earth of alum, and can fcaicely be 
faturated with it. It does not precipitate filver, 
lead, or mercury, from their folution in nitrous 
acid ; whence it feems to have no affinity to the ma- 



Acid of 
Apples. 

1504 

the acetous. 
acid> 

1305 
Its. effedls 
api mete Is. 

1506 
Acid p 

j88 C II E M I 
rlne acid : and as it does not precipitate lime from the 
marine acid, it feems to have as little with the vitriolic. 

„ . from his experiments, however, Margraaf concluded, 
Has an affi- that the acid of ants, in many refpeffs, though not in 
nity with all, has a great affinity with the acetous acid. From 

tin’s it is diftinguifhed by forming different compounds, 
and likewife by having different affinities. It dif- 
lodges the acetous acid alfo in all inftances, and the 
arfenical acid from cobalt and nickel. It has a great- 
er attraction for fixed alkalies than for lime. 
' As a- folvent it afts but weakly upon copper ; not 

at all, or very little, on filver, lead, tin, regulus of an- 
timony, or b’fmuth, but flrongly on iron or zinc. It 
ddfolves, however, the calces of copper, filver, zinc, 
and lead, without affeCting thofe of tin, regulus of an- 
timony, or bifmuth. The calx of quickfilver, accord- 
ing to Margraaf, is revived by it. According to Ar- 
vidfon, it cryftallizes with iron, zinc, or lead; does 
not aft upon the regulus of antimony, of arfenic, co- 
balt, or nickel ; though it diffolves, their calces as 
well as the precipitate of manganefe. Gold, mercury, 
and the calx of platina, are not affefted by it ; but it 
cryftallizes with thofe of copper, iilver, lead, bifmuth, 
and mercury. 

In its ftrength of attraftion, the acid of ants ex- 
ceeds thofe of vinegar, borax, and the volatile fulphu- 

 r._ reous and nitrous acids. Infefts armed with fling's, 
cured from as bees, wafps, and hornets, are likewife faid to dif- 
vanous in- charge a very acid juice when irritated; and Mr Bon- 

net has obferved a-very llrong acid ejefted by a cater- 
pillar which he diftinguifhes by the name of grande che- 
niile du fault a qua: fourchue. None of thefe, however, 
have, been as yet particularly examined. 

XII. Acw of Apples. 

That the juices of unripe fruits contain fome kind 
of acid has been univerfally known, and attempts to 
inveftigate the nature of it have been made fome time 
ago : but it is-to Mr Scheele that we owe the difeo- 
very of the particular acid now treated of. Fie had 
obferved that the juice of citrons contained a particu- 
lar acid ; which, by being united with lime, formed a 
lafo very infoluble in water ; and which therefore by 
means of lime could be readily feparated from the 
mucilaginous part of the juice. By adding vitriolic 
acid to this compound of lime with the acid juice, al- 
moft m the fame manner in which he ufed to procure 
the acid of tartar, the lime vVas again feparated, and 
the pure acid of citrons obtained. Proceeding in the 
fame manner with other fruit,, he found that an acid, 
agreeing in every refpeft with that of citrons, could 
he procured from the juice of the nbes grojfularia. 
Examining the juice which remained after the fe- 
paration of the former acid from the citrons, he 
found that it Hill contained another acid; which being 
faturated with more calcareous earth, formed a fait 
eafily foluble in water, and therefore remained fufpend- 

acid procu- ed in the juice. To feparate this new fait, he added 

the \ike of ^°me w^ne’ by which the fait was precipita- ^tcjuicc it ted . kut finding that it ftilt contained much gummy 
matter, he judged that it would be proper to attempt a 
feparation of this gum before he precipitated, the fait. 
For this purpofe he evaporated fome of the juice of the 
vibes grollularia to the confidence of honey, diffolving 
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the mafs afterwards in fpirit of wine. Thus the acids, 
which are foluble in the fpirit, were eafily feparated 
by filtration from the infoluble gum. He then eva- 
porated the fpirit, adding to the remainder twice its 
quantity or water, with as much chalk as was necef- 
iary for the faturation. The liquor was next boiled 
tor two minutes ; during which the infoluble fait was 
precipitated, and the liquor feparated from it by fil- 
tration contained the folution of chalk in the new 
acid. To this folution he added fpirit of wine, which 
again precipitated the fait, while fome faponaceous 
and faccharine matters remained ditfolvcd in the fpi- 
rit. 

Having thus at laft obtained the fait in a date of pu-its pf°^er* 
rity, he proceeded to examine its nature ; and found, ties. 
1. That fome of it, fpread on his nail, foon dried, 
and aflumed the appearance of varnifh. 2. It was 
very foluble in water, and turned litmus red. 3. When 
the folution had flood fome days expofed to air, it was 
found to have depofited a number of fmall cryftals, 
which could only be diflolved by a quantity of boiling 
water; and this fait was alfo found to be completely 
neutralized, fo that it yielded its calcareous earth to 
a fixed alkali. 4. The fait was decompofed by heat- 
ing per fa in a crucible, and left a mild calcareous 
earth. 5. The acid was feparated from the earth by 
adding oil cf vitriol diluted with water until gypfum 
was no longer precipitated, and the new acid was left 
difengaged, fo that it could be feparated by filtration. 
6. By this-operation, however, all the lime was not 
precipitated, fo that the feparation of the acid was not 
complete. 7. He obferved that the acid had a greater 
attraction for lead than for lime; and therefore made 
ufe of the method,he had formerly difeovered for fe- 
parating the acid of forrel. To the acid, he added a 
folution of fugar of lead; by which.the acid was preci- 
pitated along with the lead, and the vinegar was left j^’O 
in the liquor. To this precipitate, cleaned from How pro- 
the acetous* acid by filtration, he added vitriolic acid, curtd in 

which expelled the weaker vegetable one, and thusher^e^'ln>' 
leit it quite pure and free from any heterogeneous1 

mixture.. 
I he juice of apples, .either ripe or unripe, was found 

to contain no acid of citrons, but a large quantity of 
the new acid; which, being thus alone, he could more 
eafily procure by a fingle operation. The heft method, 
of procuring this he found to be by faturating the 
juice of the apples-with a (olution of fixed vegetable 
alkali, and pouring a folution of fugav of lead to that 
of the fait jufl mentioned. The effeft of this was a 
double decompofition, and a preciptate of lead com- 
bined with the new acid. To the edulcorated pre- 
cipitate he then added a dilute vitriolic acid till he 
could no longer perceive any fweet tatte in the liquor; 
for the firft portions of the vitriolic acid diflblve a part 
of the calx of lead, and impart a fweetifh tafte to the 
liquor, which is fenfible, notwithftanding its acidity; 
but when the quantity of vitriolic acid is fufficient to 
faturate the whole of the calx, all the metal falls to the 
bottom, and the fweetnefs ceafes; fo that the acid is at 
once obtained pure.. 

I he acid ol apples is pofielfed of the following pro- Properries 
perties. 1. It cannot be cryftallized, but always re-of it whea 
mains in a liquid ftate ; or, if much evaporated, at- obtained 
trafts the meuflure of the air. 2. With fixed alkalies 

apples* 
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of all kinds it forms deliquefcent falls, 
careous earth it for! ss fmall it regularly fhaped cry Rais, 
which cannot be diffolved but in a large quantity of 
boiling water ; but if the acid is fuperabundant, the 
fait readily diffolvesin lime-water. 4. It is affefted by 
ponderous eaith in the fame manner as by lime. 
5. Earth of alum forms, with the acid of apples, a fait 
not very folublt in water. 6. With magnefia the acid 
forms a deliquefcent fait. 7. Iron is diffolved into a 
brown liquor, which does not eryttallize. 8. The fo- 
lution of zinc affords fine cryftals. 9. On other me- 
tals it has no remarkable effe&s. From the acid of 
citrons it differs. 1. The acid of citrons fhoots into 
fine cryftals. 2. The acid of apples can be eafily con- 
verted into that of fugar, which Mr Scheele could not 
accomplifh with that of citrons; though Mr Weliiumb 
has fmce done it. 3. The fait formed with the citron 
acid and lime is almolt infoluble in water ; but that 
with acid of apples and lime is ealily foluble. 4. Aeid 
of apples precipitates mercury, lead, and filver, from 
their folution in nitrous acid, and likewife the folution 
of gold, when diluted with water; but the acid ^ of 
citrons does not alter any of thefe folutions. 5 . he 
acid of citrons feems to have a greater attraction for 
lime than that of apples. 

It is remarkable that this acid is the firft produced in 
from fugar the procefs for making fugar. If a diluted acid of 
be means of B;tre be drawn off from a quantity of fugar until the 
     " mixture'becomes a little brown, which is a fign that 

all the nitrous acid is evaporated, the fyrup will be 
found to have acquired a fourifh tafte; and if, by 
means of lime, we next ieparate all tne acid of fugar, 
another w ill ftill remain, which diffolves the calcareous 
earth. WTen this acid is faturated with chalk, and 
the folution filtered and mixed with fpirit of wine, a 
coagulation takes place. On feparating the curdled 
part by means of a fieve, diffolving it in water, and 
then adding fome vinegar of lead, the calx of lead will 
be precipitated ; and if the new acid is tnen feparated 
from the metal by means of diluted oil of vitriol, it 
will be found to poffefs all the properties of the acid 
of apples, and is indeed the fame. I he fpirit of wine, 
which has been employed to precipitate the calcare- 
ous fait, leaves on evaporation a refiduum of a bitter 
tafte, very deliquefcent, and iimilar to the iaponaceouo- 
extraCt of the citron. 

The foil owing are the refults of Mr Scheele s ex* 
periments with the nitrou-s acid upon different fub- 

- 1513 fiances. 1. From gum Arabic he obtained both the 
neT'with acid of apples and of fugar. 2. The fame produfts 
ritrous acid were obtained from manna. 3* From iuga* o mi 
>n vaiious he obtained not only its own peculiar acid, but thole 

of apples and fugar. 4. Gum tragacanth,. during its 
folution in nitrous acids, lets fail a white powder, 
which was found to be the acid of the fugar o f™-'• 
This gum contained alfo the acid of apples and o n- 
gar, and a fait formed from lime and the acid of ap 
pies. 5. Starch left an undiffolved matter ; which be- 
ing feparated by filtration, and wafhed, refenvbled a 
thick oil like tallow, which, however, was found to be 
very foluble in fpirit of wine. By diftillation he obtain- 
ed from this oily matter an acid fimilar to that of vine- 
gar, and an oil which has the fmell of tallow, and con- 
geals by cold ; and, befides thefe fubftaoces, he found 

Acid of 
Apples. 

(ubitanccs. 

that flarch yielded the acids of apples and fugar. 
6. From the root of ialep he obtained the acid of ap- 
ples, with a large quantity of calcareous faccharine 
fait. 7. Extract of aloes indicated the exiftence of 
the acids of fugar and apples, and loft the greateft 
part of its bitter tafte. During the digeftion a refi- 
nous matter was feparated, which fmelled like flowers 
of benzoin, and took fire on being heated in a re- 
tort. 8. Extraft of colocynth was converted by ni- 
trous acid into a refmous fubilanee, and fhowed fome 
figns of containing acid of fugar. g. The extracts 
of Peruvian bark and of the other plants examined by 
Mr Scheele, gave both the acids of apples and fugar. 
10. Thefe two acids were likewife obtained from an 
infufion of roaited coffee, evaporated to the confiftence 
of a fyrup. 11. The fame products were obtained 
from an extract of rhubarb, which yielded alfo a- 
refinous matter. 12. Juice of poppies afforded the 
fame refuks. 13. Extradt of galls did the fame. 
14 The effential oils afforded little or none of the 
acids; but the oil of parfley feeds feemed to be 
entirely convertible into them. 15. With a very 
concentrated acid he was able alfo to decompofe ani- 
mal iubftances. From glue he thus obtained fine' 
cryftals of acid of fugar, and afterwards acid of apples. 
Ifinglafs, whites and yolks of eggs, afforded the fame 
products. From all thefe fubftances, efpecially the 
iaft, a fat matter was feparated : but it was remarkable 
that the gas, expelled during the procefs* was com- 
pofed of a little fixed air, a great quantity of phlo- 
gifticated air, and very little nitrous air; whereas no 
phlogifticated air is obtained in the ufual procefs for 
preparing acid of fugar. He obftrved alto, that in 
the procefs for this acid, a fmall quantity of vinegar 
is found in the receiver. He could not obtain the 
acid of tugar from the faponaceous extract of urine ; 
but got inftead of it a fait, which, when completely 
purified, refembled exadtly the flowers of benzoin. 
The fame fait is precipitated in abundance by adding 
to the extract of urine a little vitriolic or marine 
acid ; and Mr Scheele had already remarked that the 
fame fait is obtained in the diftillation of fugar of milk. j,r^: 

From the various experiments which have been made 0f the ua„ 
on this acid, it teems, according to Mr Keir, to be inture of this = 
an intermediate ftate betwixt aeid of tartar and acicD-H* 
of fugar. This, however, ought not- to. prevent .it 
from being accounted a feparate and diflinct acid, 
otherwife we might confound all the vegetable acids 
with one another. It approaches more nearly to the 
nature of acid of milk than of-any other. Hom this 
alfo, however, it is diftinguiflied, becaufe. the. fait 
formed by the union of acid of milk with lime is fo- 
luble in fpirit of wine, but not that from lime and 
the acid of apples. According to Mr Hermbftadt, if 
three parts of fmoking nitrous acid be abftradted from 
one part of fugar, and if the brown acid mais which 
remains in the retort be diluted with fix . times its 
weight of diftilkd water, and faturated with chalky 
two°compounds will be formed ; one confiding of the 
acids of tartar and lime, which will precipitate ; and 
the other of lime and the acid of apples, which wilt 
remain fufpended. If the calcareous earth be preci- 
tated from this latter folution by adding acid ot iu- 
ga, a pure aeid of apples will be left m the 
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Acetous A- and he Further informs us, that this acid of apples may 
s he changed entirely into thofe of fugar and vinegar, 

~v by means of lirong nitrous acid. 
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XIII. Acetous Acid. 
It is generally believed, that the combination of 

this acid with volatile alkali is altogether incapable 
of cryftallization ; but Scheffer and Morveau informs 
us, that it may be reduced into fmall needle-fha- 
ped cryflals, when the fpiritus Mindereri is evapo- 
rated to the confidence of a fyrup, and left expofed 
to the cold. The fait has a very fliarp and burn- 
ing tafle, but a confiderable quantity is loft during 
the evaporation. Weftendorf, by adding his concen- 
trated vinegar to volatile alkali, obtained a tranfparent 
liquor which did not cryftallize. By diftillation it 
went over entirely into the receiver, leaving a white 
fpot on the retort. A faline tranfparent mafs, how- 
ever, appeared in the receiver under the clear fluid. 
On feparating it from the liquid, and expofing it to 
a gentle heat, it melted, threw out white vapours, 
and in a few minutes fhot into fliarp cryftals refem- 
Bling nitre. Thefe remained unchanged in the cold ; 
but when melted with a gentle warmth, fmoked and 
evaporated. Their tafte was firfl fharp and then 
fweet. , 

The fait formed by uniting acetous acid with cal- 
careous earth has a fliarp bitter tafte, and fhoots in- 
to cryftals fomewhat refembling ears of corn. Thefe 
do not deliquate in the air, unlefs the acid has been 
fuperabundant. They are decompofed by diftillation 
perfe, the acid coming over in white inflammable va- 
pours fmelling like acetous ether, fomewhat empy- 
reumatic, and condenfing into a reddifh brown li- 
quor. By reffjfication this liquor becomes very vo- 
latile and inflammable ^ on adding water, it acquires 
<1 milky appeal ance, and drops of oil feem to fwini upon 
the furface; a reddifli brown liquor, with a thick black 
oil, remain after redlification in the retort. On mix- 
ing this calcareous fait with that of Glauber, a double 
decompofition takes place; we have a gypfum and 
the mineral alkali combined with acetous acid. By 
calcination, the mineral alkali may be obtained from 
this fait in a flate of purity. Bin's acetous calcareous 
fait is not foluble in fpirit of wine. 

On faturating this acid with magnefia, and evapo- 
rating the liquor, we obtain a vifeid faline mafs like 
mucilage of gum arabic, which does not fhoot into 
cryftals, but deliquefees in the air. It has a fweetifh 
tafte at firft, but is afterwards bitter. It is foluble in 
fpirit of wine, and parts with its acid by diftillation 
without addition. 

Acetous acid diftblves zinc both in its metallic and 
calciform flate, and even when mixed with other me- 
tals. By concentrated vinegar the zinc is diflblved 
with great heat, fulphureous fmell, and exhalation of 
inflammable matter. this union we obtain a con- 
gealed mafs, which on dilution with water flioots into 
oblong fliarp cryfhls at the firft cryftallization, and 
afterwards into cryftals of a flellated form. From this 
liquor indeed cryftals of various forms have been ob- 
tained by different chenufts. Monnet obtained from 
it a pearl-coloured fait in friable talky cryftals ; which 
when thrown on the coals, fulminated a little at firfl, 
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and gave a bluifh flame, and then melted, letting its Acetous A* 
acid efcape, while a yellow calx remained. Hellot ^ 
informs us, that this fait by diflillation per J'c into wa- 
ter, affords an inflammable liquor, and an oil at firft; 
yellow and then green, with white flowers burning 
with a blue flame. Weftendorf obtained no oil in this 
diftillation, but fome acetous acid ; a fweet-tafted em- 
pyreumatic liquor impregnated with zinc; fweet 
flowers, or fublimate, foluble in water, and burning 
with a green flame. On applying a ftronger heat, 
the zinc was fublimed in its metallic form, leaving a 
fpongy coal at the bottom of. the retort. The folu- 
tion gives a green colour to fyrup of violets, lets fall 
a white precipitate on the addition of alkalies or an 
infufion of galls. It is not precipitated by common 
fait, vitiiolated tartar, vitriolic or marine acids, blue 
vitriol, or corrofive fublimate; but forms a red pre- 
cipitate when added to folution of gold ; a white pre- 
cipitate with folution of filver j a cryflalline pearly 
precipitate with folution of mercury; and cryflalline 
precipitates with folutions of bifmuth and tin. Ac- 
cording to Bergman, it is decompofed by acid of ar- 
fenic. 

Though regulus of arfenic is not foluble in this its pheno- 
acid, its calx maybe diflblved either in common or mena with 
diddled vinegar. M. Cadet obtained a fmoking liquor arfenic. 
by diftillation from a mixture of white arfenic and 
terra foliata tartari. This experiment has been re- 
peated by the chemifts of Dijon, and attended with 
the following curious circumftances. “ We digetted 
(lay they), in a fand-bath, five ounces of dillilled vi- 
negar on white pulverized arfenic ; the filtrated liquor 
was covered, during evaporation, with a white faline 
cruft. Or this fubllance were formed 150 grains; on 
which fixed alkali appeared to have no effca, ’and 
which -was at firft confxdered as pure arfenic. How- 
ever, a cat, which had fwallowed 72 grains of it, was 
only aftbaed with vomitings that day and the next, 
and afterwards perfeaiy recovered. A fimilar dofevl52° 

I0 3 but ^ ^ ran away, thJu^T, t0 e ea it bad upon him could not be difeovered ; but be an anti- 
lie returned afterwards in good health, and never <loteaSaili^ 
ftiowed any uneafinefs: whence it may be concluded arfcnic* 
that vinegar is in fome meafure an antidote againfl the 
pernicious qualities of arfenic. ° 

« On rediffolving this faline cruft in pure water, 
filtering and mixing it with liquid alkali, an irregu- 
Ifly cryftalhzed fait was formed in it after a few days 
banning. By this fait a yellow precipitate was thrown 
down from the nitrous folution of filver ; whereas the 
folution of arfenic and terra foliata tartari threw down 
a white one. 

‘‘ Equal parts of terra foliata tartari and arfenic, di- 
ftflied in a retort, gave firfU fmaU quantity of limpid 
liquor wuh a penetrating fmell of garlic, ana which 
had the property of reddening fytup of violets ; while 
lokition of arfenic in water turns that fyrup green 
I he vinegar which now arofe was not faturafed with 
arfeniCj but effervefeed ftrongly with fixed alkali, with 

. . it became turbid, but did not let fall any pre- 
opitate. Oh changing the receiver, there came over a 
r.e“dl.h brown hquor, accompanied with thick vapours, 
diffufing an intolerable fmell, in which that of arfenic 
could Icarcely be diltinguifhed. On continuing the 
operation, a Hack powder fublimed into the neck of 

the 
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Acetous A-the retort, together with a little arfenic in its metal- 
c*, lie form, and a matter which took lire by a lighted 

’ v candle like fulphur. 
“ The red liquor dill preferved its property of fmo- 

king though cold ; dilfuling at the fame time its pe- 
culiar and abominable fetor, from which the apart- 
ment could fcarcely be freed in feveral days. This 
liquor does not alter the colour of fyrup of violets, 
but effervefees llightly with fixed alkali, letting fall 
at the fame time a yellow precipitate, which, however, 
difappeared on an attempt to feparate it by filtration. 

“ M. Cadet had obfetved, that the fmoking liquor 
f'^l0vk of arfenic did not kindle at the approach of a lighted 

* candle ; but that, on pouring it from the receiver into 
another veffel, it had kindled the fat lute with which 
the junctures had been clofed, and which had been 
dried during the operation: but we, being defirous 
of examining more fully the nature of the red liquor 
which collects at the bottom, and has the appearance 
of oil, having decanted that which fvvims on the top, 
and poured the remainder on a filter of paper, 
Before many drops had pafied, there arofe a thick 
fmoke forming a column from the veffel to the ceiling; 
a flight ebullition was perceived at the fides of the vet- 
fel, and a beautiful rofe-coloured flame appeared for 
a few moments. The paper filter was burnt at one 
fide, but moft of it w'as only blackened. After the flame 
was extinguifhed, afatreddifli matter remained; which, 
being melted on burning coals, fwelled confiderably, 
emitting a white flame. It then funk, and left on the 
coal a black fpot, which could not be effaced but by 
the mofl. vehement fire. 

“ At the time thefe obfervations were made, the 
liquor had been diftilled for three weeks, and the bot- 
tle frequently opened. The inflammability could net 
proceed from the concentration of the vinegar: for 
the rofe-colour of the flame, the precipitation of the 
fublimate, and the fixity of the fpot remaining on the 
coal, evidently (howed that the two fuhftances were in 
a ftate of combination ; which is alfo further evinced 
by the lofs of the inflammable property when the li- 
quor was decompofed by fixed alkali.—The fmell of 
the liquor, however, though fo intolerably fetid, was 
attended with no other inconvenience than a d;ia- 
greeable fenfation in the throat, which further 
ftrengthens the fufpicion that vinegar is an antidote 
againlt arfenic. 

“ The faline brown mafs remaining in the retort 
was partly diflolved by hot water ; and the filtrated lixi- 
vium was very limpid, but emitted the peculiar fmell 
of the phofphor'ic liquor. By evaporation it yielded 
a fait which did not deliquefce in the air, of an ir- 
regular fliape ; and which being put on burning coals, 
did not fmell fenfibly of arfenic ; loft its v/ater of cry- 
ftallization ; and became mealy and white without be- 
ing diffipated by heat. On. expofing the refiduum to 
the air, it was found next day refolved into a liquor; 
whence it is probable that moil of it was compofed of 
cryllallized alkali, having received from the decompo- 
fition of the vinegar as much fixed air as was necef- 

1522 fary for its cryilallization. ” 
Eire61 of This acid does not a6l upon mercury in its metal- 
the acetous ik. ftate, but diflblves the mercurial calces, as red pre- 
ruer&ury. cipitate, turbith mineral, and the precipitate formed 
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by adding fixed alkali to a folution of mercury in ni- Acetous A- 
trous acid ; with all which it forms white, fhining, 
fcaly cryftals, like thofe of fedative fait. ^ 

Vinegar does not aft upon filver in its metallic ftate, r> 
but readily diflblves the yellow calces precipitated 
from its folution in nitrous acid by microcofmic fait 
and volatile alkali. By the help of a boiling heat al- 
fo it very copioufly diffolves the precipitate obtained 
by means of a fixed alkali. The laft mentioned folu- 
tion yields filming, oblong, needle-fhaped cryftals, 
which are changed to a calx by. means of feveral acids, 
efpecially the muriatic. The hlver is thrown down in. 
its metallic form.by zinc, iron, tin, copper, and quick- 
filver. j^4. 

Though the acetous acid has no effeft upon gold in On Gold, 
its metallic ftate, yet a folution of this metal is de- 
compofed by crude vinegar, which produces both a 
metallic precipitate and dark violet-coloured powder. 
Diftilled vinegar throws down the gold in its metallic, 
form. The precipitate by fixed alkali digefted with 
acetous acid is of a purple colour. This, as well as 
fulminating gold, is diffolved by Weftendorff’s con- 
centrated vinegar ; the fulminating gold very eafily. 
The folution is of a yellow colour and with volatile 
alkali affords a yellow precipitate ; with lixivium fan- 
guinis, a blue one ; both of which fulminate. The 
dry fait of gold diffolves in the acetous acid, and pro- 
duces oblong yellow cryftals. 

This acid has no effeft on fat oils, farther than that, on inflam- 
when diftilled together, feme mixture takes place, as mablefub- 
the Abbe Rozier has obferved. Neither does diftil- hanccs. 
led vinegar aft upon effential oils, thougn M. \v eften- 
dorff’s diftilled vinegar diffolved about a fixth part of 
oil of rofemary, and about half its weight oi cam- 
phor. The latter folution was inflammable, and let 
fall the camphor on the addition of water. ^ The a- 
cid diflblves all the true gums, and fome of thofe cal- 
led gum-refins, after being long digefted with them. 
By long boiling, Boerhaave obferves, that it diffolves 
the bones, cartilages, flefb, and ligaments of animals. 

The concentration of this acid may be efiefted by Concemra-- 
combining it with alkalies, earths, and metals. By turn of the- 
combining it with copper, and then cryftallizing and acetous a* 
diftilling the compound, we obtain the acid i11 t*ie 

higheft^ftate of concentration in which it is ufually 
met with. To produce this ftrong acid, we have 
only to diftill verdegris, or rather its cryftals in 
a retort. The operation muft be begun by a very 
gentle fire, which brings over an aqueous liquor. This 
is to be fet afide, in order to procure the more con- 
centrated acid, which comes over with a ftronger fire. ■ 
On changing the receiver, and augmenting the heat,, 
we obtain a very ftrong acid, which comes over partly in 
drops, and partly in white vapours. It is called radical 
vinegar, or fometimes fpirit of Venus, and has a veiy 
pungent fmell, almoft as fuffocating as that of volatile 
fulphurecus acid. As the laft portions of it adhere 
pretty ftrongly to the metal, we are obliged to raife 
the heat to fuch a degree as to make the retort quite 
red, in order perfeftly to feparate them. Hence lome 
part of the metal is raifed along with the acid, which, 
diffolving in the receiver, gives the liquor a greemfti 
colour; but from this it may be. eafily freed by a ie- 
cond diftillation, when it rifes with a very gentle heat, and 
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and becomes extremely white. Cry Hals, of vefdegris 
a herd about one half their weight of radical vinegar ; 
but verdegris itfelf much lei's, and of a more oily qua- 
lity. 

If this acid be heated in a wide-mouthed pan, and 
fne applied to it, it will burn entirely away like fpirit 
of wine. This obfervation we owe to the count de 
Lauragais, who has likewife obferved, that it is capa- 
ble of cryftallization. This, however, takes place only 
with the laft portions which come over, and the cry Hals 
appear in the form of plates or needles. The mar- 
quis de Courtrivon, who has repeated and confirmed 
the experiment of the count de Lauragais, fuppofes 
this phenomenon to be owing to a fulphur-like mixture 
of acetous acid and phlogillon. Leonhardi fuppofes 
an analogy between theie cryftalsand the white fait of 
copper expelled at the end of the operation by the 
-count de Laifone. This fait was at firlt very white, 
and fixed on the neck of the retort pretty thick ; but 
unlefs quickly collected, was foon deftroyed by the 
fucceeding vapours. When expofed to the air, it 
attracts moiiture, and runs into a greenifh liquid. 
It is uncommonly light, and m fuch fmall quantity, 
that fcarce five or fix grains can be collected from a 
pound of verdegris. Its take is acid, aultere, very un- 
pleafant, and permanent. It readily and totally dif- 
iolves in water, and partially in fpirit of wine, leaving 
a yellow powder totally-foluble in volatile alkali, and 
which burns with a green flame. From this fait, vola- 
tile alkali acquires a blue colour, and litmus a red 
one; and -thus it ddcovers itfelf'to be compofed of 
acetous acid and copper. 

Experience has fhown that radical vinegar differs 
confiderably in its properties from the common acid. 
It has a greater attraction for alkalies, forms with 
them more perfedl combinations, and is lefs volatile. 
M. Beithollet ooferves, that when vinegar conceuf.ra- 
ted by frofl and radical vinegar, are reduced to equal 
denfities,by adding water to the heavier of the two, they 
differ very much both in fmeli and take. Laffone 
found, that radical vinegar formed a crykallizable 
compound with volatile alkali; and Berthollet has ob- 
ferved the fame with regard to fixed vegetable alkali. 
*1 he crykals of the latter with radical Vinegar were 
flat, tranfparent, and flexible, flowly deliquefeent in the 
air. On comparing the falts formed by the two acids, 
he found, that the acetous fait rendered the fyrup of 
violets green ; but its colour remained unaltered with 
that made with radical vinegar. The latter alfo re- 
quired a kronger fire to expel part of its acid; it was 
alio whiter, and had a leis acid take. On pouring" 
radical vinegar on the acetous fait, the folution afford- 
ed,. by evaporation and crykallization, a fait perfectly 
fimilar to that procured direftly from radical vinegar 
anc. fixed alkali. On dihilhog the mixture, the radi- 
cal vinegar appeared to have expelled the common a- 
cetous acid, as the liquor which came over efiervefeed 
with vegetable alkali, and formed with it a terra foli- 
ata tartari. 

“ .It: feems probable (fays Mr Keir), that the radi- 
eal vinegar contains a larger portion of the aerial prin- 
ciple than the common acetous acid; by which it un- 
deigoes a change fimilar to that of marine acid, when 
brought imo that flate in which it is faid to de- 
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phlogiilicated. This air it may acquire from the me- 
tallic calx, which being deprived of its air is reduced 
to its metallic hate. Thole who believe in the phlo- 
gikon of metals, may fay that the acid is dephlogiki- 
cated by imparting its phlogifton to the metal, which 
is thereby metallized. It appears, however, to be very 
difhucl from common acetous acid, and deferves to 
have its properties and compounds farther invehica- 
ted.” ^ 

Concentrated acetous acid, of a great degree of How m 
ftrength, may alfo be obtained by diitilling terra folia- obtain it , 
ta tartari with vitriolic acid ; but Leonhardi obferves, Pure fr‘ 
that the acid thus obtained is always more or lefs con- terra(oli»t* 
taminated with the volatile acid of fulphur. He ob-tartari* 
ferves alfo, that the method propofed of feparating 
the fulphureous acid by a fecond dikillation from fait 
of tai tai is not eftedlual, becaufe the iulphureous acid 
has lefs attraftion for alkalies than the acetous. Wef- 
tendorff recommends the neutral fait formed by ace- 
tous acid and mineral alkali, inhead of the terra folkv 
ta tai tan. Thus, in the krk place, we readily obtain 
crykals free from the inkammable matter of the vine- 
gar; and, in confequence of this, though we dihil it 
afterwards with concentrated oil of vitriol, no fulphu- 
reous taint can be produced. Even fuppofing this to 

‘be the cafe (he fays), it mayTe removed by a fecond 
dikillation from fome mineral alkali. Mr Keir, how- 
ever, obferves, that “ probably all the acids diddled 
.iqm acetous iaits by means of the vitriolic, partake 
of the property of that procured by dikilling crykals 
o,t verdegris ; and none of them can compare with 
that from which Mr Louitz obtained acetous ether 
without addition, as a pure concentrated and unalter- 
ed vinegar.” 

XIV. Acid of Benzoin* 

F m . piopeities of this acid have been invehigated by v r 
M. Lichtenkein, and are as follow, i. Expofed to tendeirds 
the heat of a candle in a filver fpoon, it melts as clear acc<mnt of 
as water, without burning, though it is dehroyed by T l,roi,er* I 
contafh of flame. 2. When thrown upon coals, it eva- tlfS‘ 
porates, without refiduum, in a thick white fmoke. 
3. It is not volatile without a confiderable degree of 
heat. 4. By very flow cooling its aqueous folution 
yields large crykals, long, thin, and of a feathery 
iliape. 5. , It is foluble in the concentrated acids of 
nitre and vitriol, but feparates from them, without de- 
compofition,, on the addition of water. 6. By tile 
other acids it cannot be dikblved without heat, and 
feparates from them alfo without any change, merely 
by cooling. 7. It is copioufly diffolved by fpirit of 
wine, and precipitated from it on the addition of wa- 
ter. 8. With alkalies it forms neutral falts, very fo- 
luble in water, and of a kiarp faline take. With ve- 
getable alkali it forms crykals of a pointed feathery 

<>^(n ’ with mineral alkali it yields larger crykals, 
which,fall into powder on being expofed to the air; 
and with volatile alkali it is difficultly crykallizable in- 
to itnall, feathery, and deliquefcent cryftals. It is fe- 
parable from alkalies by the mineral acids. 9. With 
calcareous earth it forms white, fliining, and pointed 
crykals,, not eafily foluble, and which have a fweetiih 
take without any pungency. 10. With magneka 

it 



Pra&ice. 

■poll It. 

Acetous A-{mall feathery cryftals are formed, of a (harp faline 
ci^, tafte, and eafdy foluble in water, n. An aftringent 

fait is formed with earth of alum. 
All thefe earthy falts are eafily decompofed by the 

mineral acids as well as by alkalies. The acid of ben- 
zoin itfelf reddens litmus, but has little effedt upon fy- 

153* rup of violets. 
Eflfeds of Mefirs. Hermbftadt and Lichtenftein have both tried 
nitrous acid e{fe(c^s Qf nitrous acid upon that of benzoin. In 

this operation, however, a great obftacle arofe from 
the volatility of the acid of benzoin, which prevent- 
ed it from bearing any confiderable heat without paf- 
fing over into the receiver. By repeated diilillations, 
however, the acid of benzoin, diminifhed in its vola- 
tility, afiumed a darker colour, and acquired a bitter- 
ifh tafte, A coal was alfo left at the bottom ; and, at 
the end of the third operation, when the nitrous acid 
had been all drawn off, M. Hermbftadt obferved, that 
fome brown drops came over which had the appear- 
ance of a dark-coloured tranfparent oil, foluble in di- 
ftilled water, emitting acrid fumes, and having a very 
cauftic tafte. On diftilling this acid liquor a fecond 
time, a yellow faline mafs was obtained, which, when 
diffolved in diftilled water, formed a fluid acid, which 
precipitated a folution of fugar of lead and lime-water. 
On examining the charred refiduum left in the retort, 
he obferved, that, after calcination, fome of the earth 
had been vitriiied, while another was of a foft conlift- 
cnce, and had acquired a cauftic tafte. From a mix- 
ture of the above-mentioned dark-brown acid and fpi- 
rit of wine, he obtained an ether, which differed from 
the nitrous in being much lefs volatile, and fmelling like 
bitter almonds. 

From this refiduum Mr Lichtenftein obtained a re- 
finous fubftance, to which he afcribes the volatility of 
the acid of benzoin, as well as the fmell of bitter al- 
monds already mentioned. 

Scheele failed in his attempt to obtain ether from 
flowers of benzoin and fpint of wine ; but, by adding 
a little fpirit of fait, he abtained a kind of ether which 
fell to the bottom. On diffolving this in alkalized 
fpirit of wine, and drawing oft the latter by diftilla- 
tion, he obtained from it a quantity of flowers of ben- 
zoin. From Peruvian baHam alfo Lehman obtained a 
quantity of the acid of benzoin. It niay alfo be pro- 

benzoin cured from urine, either by precipitation, from the 
procurable faponaceous extra£ (a), or by repeatedly diftilling 

vianYalfani from it fpirit of nitre, as in the preparation of acid 
and urine, of fugar. In the urine it is found combined with 

volatile alkali, by which it becomes foluble in fpirit or 
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XV. Sebaceous Acid. 

This is laid to have been firft difeovered by Mr 
Gruitzmacker, who publiftied an account of it in 
1748. It was afterwards more accurately treated or 
by 'Mr Rhades in 1753. Its properties were invefti- 
gated by Meffrs Segner and Knappe in 1754 > antl 

afterwards more fully by Dr Crell, of whofe difcove- 
ries an account is given in the Philofophical 1 ranl- 

Vol. IV. Part II. 
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a&ions for 1780 and 1782. It is found not only in Sebaceous 
the fat of all animals, but in fpermaceti, the butter Acid. 
of cocoa, and probably in other vegetable oils. In fe- 
veral refpe£s it feems analogous to the marine acid; *533 
but in others it is remarkably different, particularly 
in precipitating a folution of corrofive fublimate. It rable^from 
is probable, however, that its principles are the fame various 
with thofe contained in all other vegetable and ani-Lbftance». 
mal acids; and this opinion is fupported by what hap- 
pens on treating tallow in the ufual manner for ob- 
taining acid of fugar ; for thus, not the febaceous, but *534 
the faccharine acid is found to be produced. It has aH lS. a1

r,e* 
very great ftrength of attraftion, and by means of heatp'^r of 
decompounds even the vitriolic falts themfelves ; but in attraction, 
the moift way is expelled by the three mineral acids, 
though it expels all the vegetable ones, as well as 
thofe of fluor and arfenic. Its moft remarkable pro- J535 
perty is its effeef on tin. The filings of this metal, 
efpecially with the afiiftance of heat, are corroded by on tiH. 
it into a yellow powder, and at the fame time give 
out a very fetid fmell. The folution, though filtered, 
ftili continues turbid, and depofits more yellow pow- 
der, acquiring at the fame time a fine rofe-red co- 
lour. By adding water to this yellow powder, a 
white deliquefcent fait may be obtained, and a fimi- 
lar one obtained by diffolving a yellow powder pre- 
cipitated by this acid from folution of tin in aqua 
regia. _ 1536 

It corrodes lead rather than diffolvesit; but diffolveslts effect* 
a confiderable quantity of minium, and changes t^e f^Cta^ces ’ 
reft to a white powder. This folution is fweetifh, and ‘ ^ 'A 

is not precipitated by common fait. The metal is 
precipitated by febaceous acid from the nitrous, in 
white needle-like cryftals, eafily foluble in water. A 
like precipitation takes place in folution of fugar of 
lead ; but the precipitate is ftill foluble in ftrong vine- 
gar, provided it be not adulterated with oil of vitriol. 
In its ele&ive attra&ions it agrees with the acids of 
apples and of fluor, preferring magnefia to fixed al- 
kali. 

XVI. Acid of Galls. 

Though it has for a long time been known that 
the infufion of galls has the property of reddening ve- 
getable juices, diffolving iron, and decompofing liver 
of fulphur, thefe effe&s were generally aferibed to its - 
aftringency. Of late, however, it has been found, 
that befides this aftringent principle a true acid exifts 
in galls; and to this, rather than to the aftringent 
principle, are we to aferibe the properties of galls in 
ftriking a black with folution of vitriol, &c. *S37 

To feparate the acid from the other matters con-^ 
tained in the galls, we mull add fixed alkali to a de- 
coftion of them ; by which means the aftringent mat- 
ter will be thrown down, and the acid remain in the 
liquor joined to the alkali. The precipitate, waihed 
with clean water, dried, and rediffolved, blackened a 
folution of vitriol but faintly, and no more than what 
may be fuppofed to proceed from fome remaining acid, 
which could not be abftraAed. This is proved by di- 4 F Killing 

( a) By this is meant uri.e evaporated to a thick coniiftence, and deprived of moft of its fait, by folution i» 
fpirit of wine. 
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Acid of ftlUIng the aflrlngent matter in queftion, when an acid 
Ga^s‘ liquor comes over, which has the property of blacken- 

ing folution of vitriol. Scheele has obferved, that 
when galls in fubftance are expofed to diftillation, an 
acid liquor rifes of an agreeable fmell, without oil, 
and afterwards a kind of volatile fait, which is the 
true acid of the galls. Hence he infers, that this fait 
is contained ready formed in the galls themfelves ; but 
fo much involved in fome gummy or other matter, 
that it cannot be eafily obtained feparately. 

The acid of galls is capable of being feparated by 
cryftallization. In an infufion made with cold water, 
Scheele obferved a fediment which appeared to have a 
cryftalline form, and which was acid to the tafte, and 
had the property of blackening folution of vitriol. 
By expofing the infuiion for a long time to the air, 
and removing from time to time the mouldy {kin which 
grew upon it, a large quantity of fediment was form- 
ed. On rediffolving this in warm water, filtering and 
evaporating it very flowly, an acid fait was obtained 
in fmall cryftals like fand, which had the following 
properties: 1. It tafted acid, effervefced with chalk, 
and reddened litmus. 2. Three parts of boiling wa- 

of this acid. ter diffolved two of the fait; but 24 parts of cold 
water were required to diffolve one. 3, It is likewife fa- 
llible in fpirit of wine ; four parts of which are re- 
quired to diffolve one of the fait when cold, but only 
an equal quantity when affifted by a boiling heat. 
4. The fait is dellruftible by an open fire, melts and 
burns with a pleafant fmeil, leaving behind a hard in- 
foluble coal, which does not eafily burn to afhes. 
5. By dillillation an acid water is firft obtained with- 
out any oil; then a fublimate, which remains fluid 
while the neck of the retort is hot, and then cryftal- 
lizes. This fublimate has the talle and fmell of flowers 
of benzoin ; is foluble in water and in fpirit of wise ; 
reddens litmus ; and precipitates metallic folutions of 
the following colours, viz. gold of a dark brown ; fil- 
ver of a grey colour ; copper of a brown ; iron of a 
black ; lead of a white colour ; mercury of an orange ; 
biimuth, lemon-coloured. The acid of molybdsena be- 
came yellow coloured, but no precipitate enfued. So- 
lutions of various kinds of earths were not altered ; 
but lime water afforded a copious grey-coloured pre- 
cipitate. 6. By treating this acid with that of nitre, 
in the manner dire£led for producing acid of fugar, it 

♦ was changed into the latter. 

XVII. Identity of the Vegetable Acids. 

On the proofs of the identity of the vegetable acids 
1540 with one another, Mr Keir makes the following re- 

Mr Kdv’s marks: “ The experiments and obfervations which 

to tl’e oJ."'S have teen made, prove evidently a ftrong analogy be- 
1210ns oil tween the acetous acid, fpirit of wine, tartar, and acid 
this fubjeft. of fugar ; and they fcem to fhow the exigence of a 

common principle or bafis in all of them, modified 
either by the addition of another principle not com- 
mon to all of them, br by different proportions of the 
fame principle. None of the opinions on this fub- 
jetl, however, are quite fatisfa&ory. The produ£lion 
of the acetous acid by treating fpirit of wine with 
other acids, does not prove that the acetous acid was 
contained in the fpirit of wine, but only in concur- 
rence with them, that they contain fome common prin- 
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ciple. There is no fa£l adduced to fupport Morveau’s Menti-y 0j 
opinion, that fixed air is abforbed during the acetous ^ Ve^e- 
fermentation ; or that the prefence of this fixed air is A' 
neceffary. The decompofition of all vegetable acids" 
by heat, and the production therefrom of fixed and 
inflammable gafes, fhow that thefe acids contain fonie 
of the fame principles as thefe elaftic fluids, but do 
not prove that the gafes exiiled in the fluids. We 
have good reafon to believe that acetous acid does not 
contain any fixed air ready formed ; for it yields none 
when vitriolic acid is added to it, or to foliated earth ; 
neverthelefs, my opinion that vegetable and animal 
acids are, by heat, in a great meafure convertible into 
fixed air, feems to he fufficiently proved by experi- 
ments. Thus Hales has fuown the great quantities of 
this gas which tartar yields on diftillation. Berthollet Quantities 
has obtained the fixed ^nd inflammable gafes from fo- the diffe 
Hated earth ; and Dr Higgins has verified this experi-reilt ful5' 
ment, and deduced the quantities. From 7680 grains 
of foliated earth, the Doftor obtained foliated™” 

Cauftic alkali - 3862.994 grains, sartii. 
Fixed air 
Inflammable air 
Oily matter retained in the re- 

fiduum 
Oil - - - 
Water condenfed 
Deficiency attributed chiefly to 

water 
As fixed and inflammable gafes may be obtained 

from every vegetable fubftance by fire, nothing can be 
inferred from thefe experiments to explain particularly 
the nature of the acetous acid, excepting that it con- 
tains fome of the inflammable matter common to the 
vegetable kingdom* and efpecially of the matter com- 
mon to vegetable acids; all which alfo, when analyfed, 
furnifh large quantities of thefe two gafes. 

“ Although we are far (adds our author) from the 
knowledge requifite to give a complete theory of the 
acetous fermentation, yet it may be ufeful to explain 
the ideas that appear moft probable. In all the in- 
ftances that we know of the formation of acids, whe- 
ther eflfe&ed by combuftion, as the acids of fulphur and 
phofphorus, or by repeated abftraftions of nitr ous acid, 
as in the procefs for making acid of fugar, a very fen- 
fible quantity of pure air is abforbed. In the cafe of Air abforb' 
combuftion we know, from the weight acquired, thatei* 4e 

there is a great abforption of air ; and in the latter ^alTacids 
cafe, of acids being produced by application of nitrous 
acid, as this acid confifts of nitrous acid and pure air 
and as in thefe operations a quantity of the nitrous gas 
is expelled, there feems little doubt but that there alfo 
the pure air of the nitrous acid is united with the fub- 
ftance employed in the formation of the new acid. 
Hence, from all that wreknow,the abforption of air takes 
place in all acidifying procefles. But it alfo a&ually 
takes p ace in the acetous fermentation, as has been 
obferved, particularly by the Abbe Rozier ; and it is 
generally known, that air is neceflary to the forma-*' 
tion of vinegar. The next queftion is, What is the 
bails i And from the experiments already related, of 
forming the-acetous acid by means of fpirit of wine, 
it feems probable, either that this fpirit is the bafis of 
the acetous acid, or that it contains this bafis : and 
from the convertibility of the acids of tartar and of 

fugar 

*543 
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dentity of fugar into the acetous acid by the procefles above de- 
he Vege- fcribed, it feems probable that thefe alfo contain the 

fame common bads; which, being united with a de- 
termined quantity of pure air, forms acid of tartar ; 
with a larger quantity, acid of fugar; and with a Hill 
larger, the acetous acid. 

“ An inflammable fpirit is faid to appear at the end 
of the diftillation of radical vinegar from verdigris. 
Now, if the ardent fpirit were contained in the verdi- 
gris, as it is more volatile than the acid, it ought to 
come over firft ; but as it appears only towards the 
end of the diftillation, it feems to be formed during 
the operation ; and I imagine, that the metal, when 
almoft deprived 6f its acid, attra&s fome of the air of 
the remaining acid; and the part or bafis of the acid 
thus deprived of its air becomes then an inflammable 
fpirit, and in fome cafes an oil appears. But as the 
quantity of acid thws decompofed is very fmall, and 
little air of confequence remains united with the me- 
tallic part of the verdigris, the copper appears rather 
in a metallic than calciform ftate after the operation. 
But zinc, during its folution in concentrated vinegar, 
decompofes the acid as it does the vitriolic and other 
ftrong acids, and accordingly inflammable vapours are 
produced ; and what is remarkable, thefe vapous have 

ous inflam- a fulphureous fmell. Iron always, during its folution 
mable va- jn concentrated vinegar, produces an expulflon of in- 

fluced fromflammable vapours; which, however, do not explode 
it. like inflammable gas. 

1546 « We muft not imagine that we are yet able to ex- 
Qf the con- pjajn completely what pafles in the acetous fermenta- 

thetion’ or tiiat the acetous acid is a compound of mere 
acetous a- fpirit and pure air. Befides this combination' of fpjrit 

*545 
Sulphure 

cid. and air, it is obferved, that a precipitation always takes 
place before the fermentation is completed, of fome 
mucilaginous matter, which difpofes the vinegar to 
putrefy, and from which it therefore ought to be care- 
fully feparated. Stahl affirms, that without a depo- 
fition of fuch fediment, vinegar cannot be made from 
fugar, wine, or other juice. Befides the matter that 
is depofited, probably as much remains in the liquor 
as can be diflblved therein ; for, by diftillation, much 
of a fimilar extraftive matter is left in the retort. 
What the nature of this matter is, and how it is form- 
ed, has not yet been examined. Though diftillation 
frees the acid from much of this extra&ive fubftance, 
yet we have no reafon to believe that we have ever ob- 
tained it entirely free from inflammable matter; as 
it retains it even when combined with alkalies and 
with metals. When fugar of lead and other acetous 
falts are diftilled with a ftrong heat, the fubftances re- 
maining in the retort have been obferved to pofiefs the 
properties of a pyrophorus ; and this will happen 
whatever pains have been taken to purify the ^vinegar 
employed. See the article Pyrophorus. This fa<ft 
[hows the exiftence of an inflammable matter in this 
acid ; and which may perhaps be eflential in its com- 
pofition, and neceffary to its properties. _ Although 

1547 fermentation is the ufual mode of obtaining acetous 
It is form- yet {t appears from the inftances obferved by 

rious che- latter chemifts, that it is not effential to its formation, 
mical pro- but that it is alfo formed in various chemical procefles ; 
ceffcs. and the acids obtained by diftillation from woods, 

wax, &c. are very analogous to vinegar. It appears 
alfo on treatingthe acid of fugar with nitrous acid, as has 
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been obferved both by Weftrumb and Scheele. The Addition 
latter further acquaints us, that he obtained it in ana-t0 Seft- *• 
lyfing a tallow like oil, which remained undiflblved ^ 20‘ 
upon digefting ftarch in nitrous acid. As acid of fu- 
gar alfo may be obtained from a variety of animal fub- 
ftances, and as this acid is convertible into the ace- 
tous, we have one reaion more added to many others, 
to prove that the matters of vegetable and animal fub- 
ftances are not capable of any chemical diftinflion." 

XVIII. Addition to Se£l. I. § 7.0.concerning the Volatility 
of a Mixture of Marine and Nitrous Acids. 

This is much lefs fenfible when the acids are weak 
than when they are concentrated. On mixing the 
two when moderately fmoking, and which had remain- How to de- 
ed for a long time feparate without occafioning any l‘r*Yc atlua" 
difturbance, a vaftly fmoking aqua-regia has been Pro" voUtiiityU* 
duced, which would either drive out the ftopple, or 
burft the bottle in warm weather. On diftilling a 
pretty ftrong nitrous acid from fal ammoniac, M. 
Beaume obferved, that the vapours which came over 
were fo exceedingly elaftic, that notwithftanding every 
precaution which could be taken in fuch a cafe, the 
diftillation could not be continued. By letting this 
efcape, however, Mr Cornette obferved, that the 
diftillation of thefe two fubftances may be carried on 
to the end without any inconvenience, and the aqua- 
regia will then be no longer troublefome. 

XIX. Test for Acids and Alkalies. 

The general method recommended for difcovering 
a fmall quantity of acid or alkali in any liquid, is by 
trying it with any vegetable blue, fuch as fyrup of 
violets; when, if the acid prevails in the liquor, the 
fyrup will acquire a red colour, more or lefs deep ac- 1549 
cording to the quantity of acid ; or if the alkali pre- ^^'^7 
vail, it will change the fyrup green in like proportion. 
Since the late improvements in chemiftry, however, the 
fyrup has been found deficient in accuracy, and the 
infufion of turnfole, or of an artificial preparation 
called litmus, have been fubftituted inftead of it. 
The infufion of litmus is blue, and, like fyrup of vio- 
lets, becomes red with acids. It is fo fenfible that it 
will difcover one grain of oil of vitriol though mixed 
with 100,000 of water. Unfortunately, however, this 
infufion does not change its colour on mixture with al- 
kalies ; it is therefore neceffary to mix it with juft as 
much vinegar as will turn the infufion red, which will 
then be reftored to its blue colour by being mixed with 
any alkaline liquor. The blue infufion of litmus is al- 
fo a teft of the prefence of fixed air in water, with 
which it turns red, as it does with other acids. 

The great fenfibility of this teft would leave very 
little reafon to fearch for any other, were it always an 
exadl teft of the point of faturation of acids and alka- 
lies ; but, from the following fad, this appears to Mr 
Watt to be dubious. A mixture of phlogifticated ni- 
trous acid with an alkali will appear to be acid by the 
teft of litmus, when other tefts, fuch-as the infufion of 
the petals of the fearlet rofe, of the blue iris, of vio- 
lets, and of other flowers, will fliow the lame liquor to 
be alkaline, by turning green fo evidently as to leave 
no room to doubt. 

When Mr Watt made this difcovery, the fcarlet ro- 
4 F 2 &S, 
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Teft for A- fee, and feveral other flowers, whofe petals change their 
cids and Al-colour by acids and alkalies, were in flower. Ha- 
. ‘‘ 1CS' ving ilained paper with their juices, he found that it 

was not afFefted by the phlogifticated nitrous acid, ex- 
cepting in fo far as it afted the part of a neutralizing 
acid ; but he found alfo, that paper ftained in this 
manner was much lefs eafily effected than litmus was ; 
and that, in a fhort time, it loft much of the fenfibi- 
lity which it pofleffed at firft ; and having occafion in 
winter to repeat fome experiments in which the phlo- 
gifticated nitrous acid was concerned, he found his 
ftained paper almoft ufelefs. Searching, therefore, for 

*55° fome other vegetable which might ferve for a teft at 

^age an-" ^eaf°ns the year, he found the red cabbage to 
fwers the anfwer his purpofe better than any other; having 
purpofe both more fenfibility with regard to acids than litmus, 

being naturally blue, and turning green with alkalies, 
and red with acids ; to all which is joined the advan- 
tage of its being no farther affefted by the phlogiftica- 
ted acid of nitre than as it acts as a real acid. 

To prepare this teft, Mr Watt recommends to take 
the frefheft leaves of the cabbage ; to cut out the 
large ftems, and mince the thin parts of the leaves very 
fmall; then to digeft them in water at about the heat 
of 120 degrees for a few hours, when they will yield a 
blue liquor; which, if ufed immediately as a teft, will 
be found to peflefs great fenfibility : but as in this 
ftate it is very apt to turn putrid, fome of the follow- 
ing methods muft be ufed for preferving it. 

1. After having minced the leaves, ipread them on 
paper, and dry them in a gentle heat; when perfe&Iy 
dry, put them up in glafs bottles well corked ; and, 
when you want to ufe them, acidulate fome water 
with vitriolic acid, and digeft or infufe the dry leaves 
in it, until they give out their colour; then drain the 
liquor through a cloth, and add to it a quantity of 
fine whiting or chalk, ftirring it frequently, until it 
becomes of a true blue colour, neither inclining to 
green nor purple ; when you perceive that it has ac- 
quired this colour, filter it immediately ; otherwife it 
will become greenifli by ftanding longer on the whi- 
ting. 1 his hquor will depofit a fmall quantity of 
gypfum, and, by the addition of a little fpirit of wine, 
will keep good for fome days ; but will then become 
fomewhat putrid and reddifh. If too much fpirit is 
added, it deftroys the colour. If the liquor is wanted 
to keep longer, it may be neutralized by a fixed alka- 
li inftead of chalk. 

2. As thus the liquor cannot be long preferved 
without requiring to be neutralized afrefh juft before 
it is ufed; and as the putrid fermentation which it 
undergoes, and perhaps the alkalies or fpirit of wine 
mixed with it, feem to leflen its fenfibility; in order 
to preferve its virtues while kept in a liquid ftate, fome 
frefh leaves of the cabbage, minced as above direfted, 
may be infufed in a mixture of vitriolic acid and wa- 
ter, of about the degree of acidity of vinegar; and it 
may be neutralized, as it is wanted, either by means 
of chalk, or of the fixed or volatile alkali. It muft 
be obferved, however, that, if the liquor has an ex- 
cefs of alkali, it will foon lofe its colour, and become 
yellow ; from which ftate it cannot be reftored ; care 
ibould therefore be taken to bring it very exa&ly to a 
blue, and not to let it verge towards a green. 

3. In this manner, Mr Watt prepared a redinfufien 

Alkali. 
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of violets; which, on being neutralized, formed a very Volatile 
fenfible teft, though he did not know how long thefe 
properties would be preferved ; but he is of opinion 
that the coloured infufions of other vegetables may be 
preferved in the fame manner by the antifeptic power 
of the vitriolic acid, in fuch a manner as to lofe little 
of their original fenfibility. Paper frefli ftained with 
thefe tells, in their neutral ftate, has fufficient fen- 
fibility for many experiments; but the alum and glue 
which enter into the preparation of writing paper, 
feem, in fome degree, to fix the colour; and paper 
which is not fized becomes fomewhat tranfparent 
when wetted ; which renders fmall changes of colour 
imperceptible. Where accuracy is required, there- 
fore, the teft fhould be ufed in a liquid ftate. 

4. Our author has found that the infufion of red Variou* t 
cabbage, as well as of various flowers in water, a- thcr reft*, 
cidulated byr means of vitriolic acid, are apt to 
turn mouldy in the fummer feafon, and likewife that 
the moulding is prevented by an addition of fpirit of 
wine. He has not been able to afeertain the quan- 
tity of fpivit neceflary for this purpofe, but adds it by 
little and little at a time until the proctfs of mould- 
ing is flopped.—Very fenfible tells are afforded br 
the petals of the fcarlet rofe, and of the pink coloured 
lychnis treated in the above-mentioned manner. 

XX. VoLAtitn. Alkali, 

Mr Higgins claims the firft; difeovery of the con- 
ftituent parts of volatile alkali, or at leail of an expe- XSS3 
riment leading to it. “About the latter end 
March 1785 (fays he), I found that nitrous acid red from*" 
poured on tin filings, and immediately mixed with nit rous a- 1 
fixed vegetable alkali, generated volatile alkali jacid and tii.| 
great abundance : fo fingular a fad did not fail of 
deeply impreffing my mind, though at the time I could 
not account for it. About a fortnight after, I men- 
tioned the circumftance to Dr Brocklelby. He told 
me he was going to meet fome philofophical gentle- 
men at Sir Jofeph Banks’s, and defired I would ge- 
nerate fome alkali to exhibit before them: according- 
ly I did; and had the pleafure of accompanying him 
thither. The December following I mentioned the 
fad to Dr Caulet, and likewife the copious genera- 
tion of volatile alkali from Pruflian blue, vegetable 
alkali, and water; on which we agreed to make a fet 
of experiments upon the fubjed. At prefent I fhall 
only give an account of the following, which drew 
our particular attention. Into a glafs cylinder, made 
for the purpofe, we charged three parts of alkaline 1555 
air, and to this added one part of dephlogifticated air; "f 
we paffed the eledrical fpark repeatedly ia it, with-the elear,’c 

out apparently effeding the fmallell change. When °n ^ 
it had received about 100 ftrong fhocks, a fmall quan* 
irty of moifture appeared on the fides of the glafs,, 
and the brafs condudors feemed to be corroded: 
when we had paffed 60 more fhocks in it, the quan- 
tity of moifture feemed to inereafe, and acquire a 
greenifh colour, though at this time the column of air 
fuffered no diminution. On examining the air, ife 
burned with a languid greenifh flame, from which we 
inferred that the dephlogiftieated air was totally con*- 
denfed: it Hill retained an alkaline fmell; and the alkg. 
line part was not readily abforbed by water, 

“ From 
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conftitutent parts of water we could readily account 
for the lofs of the dephlogifticated air in this experi- 
ment ; but the quantity of water was more than we 
could expe& from this: therefore water muft have 
been precipitated from the decompofed alkali; for 
volatile alkali, from its great attraction to water, 
muft keep fome in folution, even in its aeriform ftate. 
From the above circumftances it might be expeCted, 
that a contraction of the column of air fliould take 
place ; but it muft be conftdered, that the union took 

pofition of place gradually in proportion as the alkali was de- 
volatile al- compofed ; and that, in this cafe, the expanfion muft 
k*L-‘ equal the condenfation. During the fpring of 1786, 

I had often an opportunity of mentioning different 
fads to Dr Auftin relating to volatile alkali, who at 
that time was too much engaged to pay attention 
to the fubjeCk. In the end of Augult 1787, he 
gave me an account of a fet of experiments which he 
had made, and which actually proved, that volatile 
alkali coufifts of light inflammable and phlogifticated 
airs ; not knowing at that time what Meffrs Houf- 
man and Berthollet had done. Without depreciating 
the merit of thefe two gentlemen, Dr Auftin has an 
equal claim to the difeovery, laying alide priority ; as 
his experiments are as decifive as theirs. Dr Prieftley 
made the firft ftep towards our knowledge of volatile 
alkali.” 

XXI. Prussian Blue. 

The acid of this fubftance, as far as it contains an 
acid, is fuppofed to be that of phofphorus. Mr Woulfe 
propofed a teft of this kind for difeovering iron in mi- 
neral waters, which, he obferved, would not be affefted 
by acids ; but the lixivium deferibed by him had the 

Woulfe’s bad property of letting fall the Pruflian blue itcon- 
teik for mi-tains in a few weeks. The pi-ccipitate of copper, 
reral wa- }lowever> treated again with alkali, retained this pro- 

perty upwards of nine months. The volatile alkali, 
he obferves, is diffolved by the Pruflian acid ; and the 
cryftals depoflted are rendered blue by the colouring 
matter, though the colour at firft is loft by the union 
of the alkali with the fubftance already made. The 
metals were precipitated by this teft of the following 

,^8 colours: Gold of a brownifti yellow, the precipitate 
Effect of it afterwards becoming of a full yellow; platina of a deep 
on various klue> ^ut: when quite pure, of a yellow colour, turning 

lationsC f0'%htly green. Silver in the nitrous acid was preci- l0n3' pitated of a whitifh colour ; copper from all the dif- 
ferent acids was precipitated of a deep brown colour, 
the liquid remaining greenifh j green vitriol let fall a 
deep blue powder, leaving a colourlefs lixivium; fugar 
of lead and muriated tin gave a white powder; nitra- 
ted mercury a white or yellbwifli precipitate; the 
Illfeld manganefe a brownifn, but that fiom Devon- 
fliirc a blue, which firft became afh-coloured and 
then reddilh. Nitrated bifmuth afforded a white 
precipitate, and the lixivium was {lightly green :. mu- 
riated antimony yielded a white precipitate, with 
a yellowifti lixivium :. vitriolated zinc a whitifh :. co- 
balt in aqua-regia a reddiflr white powder: the pre- 
cipitate of arfenic and the different earths was com- 
monly white. 

S T* R Y. 597 

XXIII. Nf.rr Chemical Noiaxhclatvems. ^ 

I. Of that propofed in 1787 by Mejfrs Morveau, Berthol-^fff^' 
let. Fourcroy, and Lavoifer. ■ } 

When this nomenclature was firft publiflred, M. La- 
voifier informs us, that fome blame was thrown upon 
the authors for changing the language, which had re- 
ceived the fandkion of their mailers, and been adopted i.?59 
by them. Inanfwer to this,however, he urges, that Meffrs 
Bergman andMacquer had expreffed a wilh tor fome re- Morvewi. 
formation in the chemical language. Mr Bergman had this iub- 
even w'ritten to M. Morveau on the fubjedl in the fol jedk. 
lowing terms. “ Show no favour to any improper 
denomination : Thofe who are already poffelfed of 
knowledge, cannot be deprived of it by new terms ; 
thofe who have their knowledge to acquire, will be 
enabled by your improvement on the language of the 
fcience to acquire it fooner.” 

The following is M. Lavoifiev’s explanation of the 
principles 911--which his new language is compofed. 
“ Acids conlift of two fubftances, belonging to that 1^r) 
order which comprehends fuch as appear to us to be Lavo;tjer'i. 
fimple fubftances. The one of thefe is the principle explanation- 
of acidity, and common to all acids; from it therefore t^e Iiew’ 
fhould the name of the clafs and genus be borrowed : "°.™enc a" 
The other, which is peculiar to each acid, and diftin- 
guifhes them from one another, fliould fupply the fpe- 
cific name. But in moft of the acids, the two confti- 
tuent principles, the acidifying and the acidified, may 
exift in different proportion, forming different degrees 
of equilibrium or faturation ; this is obferved of the 
fulphuric and fulphureous acid. Thefe two ftates of the 
fame acid we have expreffed by varying the termina- 
tion of the fpecific name. 

“ Metallic fubftances, after being expofed to the 
compound a£lion of air and fire, lofe their metallic 
luftre, gain an increafeof weight, and affume an earthy 
appearance. In this ftate they are, like acids, com- 
pound bodies, confifting of one principle common 
to them all, and another peculiar to each of them. 
We have therefore in like manner claffed them under 
a generic name, derived from the principle which is 
common to them all. The name which we have adopt- 
ed is Oxide : The peculiar names of the metals from 
which they are formed, ferve to diftinguifh thefe 
compounds from one another. 

« Combuftible fubftances, which, in acids and me- 
tallic oxides, exift as fpecific and peculiar principles, 
are capable of becoming, in their turn, the common 
principle of a great number of fubftances. Combina- 
tions of fulphur were long the only compounds ol this 
fort known: but of late the experiments of Meffrs 
Vandermonde, hfonge, and Berthollet, have mown that 
coal combines with iron and perhaps with various o- 
ther metals ; and that the refults of its combination 
with iron are, according to the proportions, ft-eel, plum- 
bago, &c.. It is alfo known from the experiments of 
Mi Pelletier, that phofphorus combines with- many 
metallic fubftances. We have therefore arranged thefc 
different combinations together under generic names,, 
formed from the name of the common fubftance,. with- 
a.termination indicating this analogy ; and have dif- 
tinguifhed them from each other by fpecific names de- 
rived from the names of the peculiar fubftances. 44 It1 
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“ It was found fomewhat more difficult to forma na- 

menclature for the compounds of thofe three fimple 
fubftances ; becaufe they are fo very numerous, and 
ftill more, becaufe it is impoffible to exprefs the na- 
ture of their conftituent principles, without ufmg more 
compound names. In bodies belonging to this clafs, 
fuch as neutral falts for inftance, we had to conlider, 1. 
the acidifying principle common to them all; 2. the 
acidifiable principle which peculiarizes the acid ; 3. 
the faline, earthy, or metallic bafe, which determines 
the particular fpecies of the fait. We have derived the 
name of each clafs of falts from that of the acidifiable 
principle, Common to all the individuals of the clafs ; 
and have then diftinguifhed each fpecies by the name 
of the faline, earthy, or metallic bafe peculiar to it. 

“ As fait, confiding of any three principles, may, 
without lofing any of thefe principles, pafs through dif- 
ferent dates by the variation of their proportions; 
our nomenclature would have been defeftive without 
expreffions for thefe different dates. We have expref- 
fed them chiefly by a change of termination, making 
all names of falts in the fame date to end with the 
fame termination.” 

2. Nomenclature by M. IViegkb. 

In Wiegleb’s General Sydem of Chemidry tranfla- 
ted by Hopfon, we have another nomenclature formed 
on different principles. In this he gives to fixed ve- 
getable alkali the name of Spodium, from the Greek 
word o-xof®' (ajhes). The mineral alkali he calls natrum, 
the name by which it was anciently didinguiflied ; and 
the volatile alkali ammonium, from fal ammoniac which 
contains it in great quantity. The compound falts 
may be didinguiihed into double, triple, and quadru- 
ple ; though, in the fcheme given in the work, the fird 
divifion is omitted, as tending only to create confufion. 
•The irregular falts, confiding of thofe which are triple 
and quadruple, are admitted. Such as are imperfedl 
by reafon of an excefs of acid, he fays, are bed deno- 
minated by converting the adje&ive, expreffive of the 
bafe, into a participle ; a pra&ice which, on many oc- 
cafions, though countenanced by the authority of a late 
eminent writer, feems aukward and diff. The excefs 
.of acid is denominated by the word hyperoxys, and a 
defect of it by hypoxys. Hence his denominations are 
formed in the following manner. 

Salts with excefs of acid. Cream of tartar, or tarta- 
rus fpodatus, or tartaroxys fpodicus. Acid vitriolated 
tartar, or vitriolum fpodatum, vitrioloxys fpodicus. 

The falts which are imperfect from a defeat of acid 

have their denominations by mentioning the bafebefore New Che- 
the acid, and exprefling the former fubdantively, the m’ca* 
latter adjedtively. Thus, tures.^ 

Salt of tartar, aerated vegetable C Oxyfpodium, ae- y— 
alkali, fpodium aerocraticum, ^ rocraticum. 

Aerated volatile alkali, ammoni- C Oxyammonium 
acum aerocraticum, \ aerocraticum. 

^ Oxycalcitis aero- Chaik, or carx aerocratica, < ' • ’ l craticus. 
t, ^ c • C Oxynatrum bora- JDorax, or natrum boracicum, < J- (j cicum. 
With refpcdl: to other terms, Mr Wiegleb expreffes 

the acid with which any bafe is combined, by the ter- 
mination cratia, from the Greek Kpar^r (robur), added 
to it ; excepting only thofe with the nitrous and mu- 
riatic acids; and thefe (for what reafon does not ap- 
pear) he calls Aponitra and Epimuria. His genera of 
falts are as follow. 

1. Vitriols (Sulphurocratia). 2. Nitres f Aponitra). 
3.Murias (Epimuria). 4. Boraxes. 5. Fluoricrates. 
6. Arfenicrates. 7. Barylithicrates, (thofe with acid 
of tungden). 8. Molybdasnocrates. 9. Photocrates, 
(wdthacid ofphofphorusj. lO.Eledlrocrates. n.Oxy- 
crates, (with the acetous acid) ; or epoxy crates, (with the 
aerated acid). 12.Tartars; or, with the acid changed by 
fire, pyro-tartars. 13. Oxalidicrates. X4.Cecidocrates 
(with acid of galls). ry.Citriocrates. 16.Meliorates 
(with the acid of apples). 17.Benzicrates. iS.Xylo- 
crates. iq.Gummicrates. 20.Camphoricrates. 21. Aero- 
crates. 22. Gala&icrates. 23. Gala-melicrates (with 
acid of fugar of milk). 24. Myrmecicrates. 25. Cy- 
anocrates (with the colouring matter of Pruflian blue). 
26. Steatocrates. 27. Bombycicrates. 28. Zoolitho- 
crates, (with acid of calculus). 

On the fubjedl of nomenclatures it is obvious to 
remark, that whatever may be the defeds of the old 
one, we are ready to be involved in much greater dif- 
ficulties by the introduction of a new one. Or fup- 
pofing a new language to be adopted, where would 
be the fecurity for its permanence ? That which ap- 
pears mod fpecious at one period, may dill be fu- 
perfeded by the refinements of another; and colourable 
pretentions wmuld never be wanting to fucceffive inno- 
vators. Hence a continual fluduacion, and an endlefs 
vocabulary. As the nomenclature firit above mention- 
ed, however, has attraded no fmall degree of attention, 
we (hall here fubjoin a fcheme of it, as well for the fa- 
tisfadion of our readers in general, as for the gratifi- 
cation of thofe in particular who may have imbibed the 
dodrines of its authors. 

LFollows, the Whole-Jheet Table.') 
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Propofed by Meflieurs De MORVEA 

SUBSTANCES THAT HAVE NOT BEEN 
YET DECOMPOSED. 

NAMES NEWLY INVEN- ANCIENT NAMES. TED OR ADOPTED. 
pLight. - - _ _ 

Caloric. - - Latent beat, or matter 
of heat. 

Oxigene. - - ‘The bafe of vital air. 

Hydrogene. 
*as- Azote, or the radical The bafe of phlogifica- 

principle of the ni- ted air, or of atmo- 
tric acid. 

Carbone, or the radi- 
cal principle of the 
carbonic acid. 

Sulphur, or the radical 
principle of the fid- 
phuric acid. 

The bafe of infammable 

fpheric mephitis. 

Pure coal. 

" l. 

Phofphore, or the ra- 
dical principle of the 
phofphoric acid. 

Radical principle of 
the muriatic acid. 

Radical principle of 
the boracic acid. 

Radical principle of 
the fluoric acid. 

Radical principle of 
the fuccinic acid. 

* ! Aluminous earth. 
£ i Barytes, 

dj I Lime. 
LMagnefla. 
pPotafli. 

“3 J Soda. 

“1 A j Ammoniac. 

IShc. 
Clay, or earth <f alum. 
*1 erra ponderofa. 
Calcareous earth. 

Vegetable fixed alkali of 
tartar, itfc. 

Mineral alkali, marine 
alkali, natrum. 

Fluor, or cat flic volatile 
alkali. 

1 II. 
THE SAME SUBSTANCES REDUCED 

INTO THE STATE OF GaS BY THE 
ADDITION OF CALORIC. 

NAMES NKWLY INVEN- 
TED OR ADOPTED, ANCIENT NAMES. 

Oxigenousgas. AT B. It Depblogifhated ox vital 
appears that light con- air. 
tributes to the reduc- 
tion of oxigene into a 
gazeous date. 

Hydrogenous gas. Infammable gas. 

Azotic gas. Phlogificated air, or at- 
mofpberic mephitis. 

Ammoniacal gas. Alkaline gas. 

THE SAances[ 
TAN- 

NAME8 ne 
TED OR tMES. 

Water. 

The bafe of 
Nitric acid 
With an ext 
Nitrous aci 
Carbonic a 

Sulphuric 1 rites. 

fulphur. 
With lefs t> r 

Sulphureo/ JUm 

nvith 
’■alters 

— 3 

Phofphorii 

With a fm, 
tion of o: 

Phofphore 
Muriatic ; 
With an ei 

gene, 

Oxigenate 
acid. 

Boracic ac 

Fluoric ac 

Succinic a 

— IIO 

; rr 

11 a 

* As the fuhftances in the lower part of this column cannot be reduced into a jrazeous ftate, and not only the 
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49 
1.1° 
I51 

ISl 
r3 

— 154 

— 155 

Denominations newly appropriated to feveral Subftances .metals. 

Hew Karnes. 

Ancient names. 

Mucous 
matter. 

Mucilage. 

Glutinous matter, 
cr gluten. 

Glutinous matter. 

Sugar. Starch. 

Saccharine 
matter. 

Amylaceous 
matter. 

Fixed oil. 

Fat oil. 

Volatile oil. 

FJfential oil. 

The aroma, or 1 
aromatous > fcaps. 
principle. \ 

of turpen 
   cc. 

Spiritiis rc&or. ,, 1 ‘arthy, b ; 

ins of vola- 
-siitb bifes * 
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A TABLE, exhibiting the CHEMICAL NOMENCLATURE 

Propofed by Meffieurs Be MORVEAU, L AVOISIER, BERTHOLLET, and De FOURCROY, in May 1787. 

SUBSTANCES THAT HAVE NOT BEEN 
YET DECOMPOSED. 

NAMES NEWLY IN YEN' 
TED OR ADOPTED. 

Light. 
lone. 

ANCIENT NAMES. 

Latent beat, or matter 
of beat. 

‘The bafe of •vital air. 

fa'S Cal< 

Oxigene 

Hydrogene. Tbe bafe of inflammable 

""Azote, or the radical The bafe of pblogijlica- 
principle of the ni- ted air, or of atmo- 
tric acid. fpberic mephitis. 

Carbone,' or the radi- Pure coal. 
cal principle of the 
carbonic acid. 

Sulphur, or the radical — __ 
principle of the fwl- 
phuric acid. 

34 

35 

16 

I? 

18 

19 
ao 

21 

22 

. I 
^3 

j*.4 

«J 

26 

27 

28 
a9 

SO 

3J 

33 

33 

■ 34 

I 35 
I P I' 

37 

.3? 

Phofphore, or the ra- 
dical principle of the 
phofphoric acid. 

Radical principle of 
the muriatic acid. 

Radical principle of 
the boracic acid. 

Radical principle of — 
t the fluoric acid. 

Radical principle of *— 
the fuccinic acid. 

Radical: principle- of -*-> 
the acetic acid. 

Radical principle of 
the tartare'ous acid. 

Radical principle of 
the pyro-tartareous 
acid. 

Radical principle of 
the oxalic acid. 

Radical principle of — 
the gallic acid. 

Radical principle of — 
the citric acid. 

Radical principle of — 
the malic acid. 

Radical principle of — 
the benzoic acid. 

Radical principle of the — 
pyt o-ligneous acid. 

Radical principle of — 
the pyro-mucous a- 
cid. 

Radical principle of — 
the camphoric acid. 

Radical principle of — 
the ladlic acid. 

Radical princijle of the — 
faccho-ladtic acid. 

Radical principle of — 
the formic acid. 

Radical principle of — 
the Pruffic acid. 

Radical principle of —- 
the febacic acid. 

Radical principle of — 
the lithic acid. 

Radical principle of — 
f the bombic acid. 

II. 
THE SAME SUBSTANCES REDUCED 

INTO THE STATE OF GAS BY THE 
ADDITION OF CALORIC. 

NAMES NEWLY INVEN- 
TED OR ADOPTED. ANCIENT NAMES. 

Oxigenousgas. N. B. It Depblogiflicated or vital 
appears that light con- air. , 
tributes to the reduc- 
tion of oxigene into a 
gazeous Rate. 

Hydrogenous gas. Inflammable gat. 

Azotic gas. Pblogiflicated air, OT at- 
mojpberic mephitis. 

f Arfenlc. 

Mq’yhdena. 

Tungften. 

Manganefe. 

Nickel. 
Cobalt./ 

Bifmuth. 

Pegulus of arfenic. 

Antimony. 
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w Zinc. 

Regulus of manganefe. 

Regulus of cobalt. 

Regulus of antimony. 

Iron. 

| Copper. 

Mercury. 

| Silver. - - ■ 
J Platlna. 
l_Gold. 
rSiliceous earth. 

* i Aluminous earth. 
| Barytes. 

^ J Lime. 
LMagnefia. 
-Potafh. 

Soda. 

Afnmoniac. 

Vitrifialle earth, quartet, 
tsV. 

Clay, or tartb 'f alum. 
*7 err a ponder ofa. 
Calcareous earth. 

Vegetable fixed alkali of 
tartar, itfe. 

Mineral alkali, marine 
alkali, natrum. 

Fluor, or cauflic volatile 
alkali. 

Ammoniacal gas. Alkaline gas. 

III. 
THE SAME SUBSTANCES COMBINED 

WITH OXIGENE. 

NAMES NEWLY INVEN- 
TED OR ADOPTED. ANCIENT NAMES. 

Water. Water. 

The bafe of nitrous gas. ‘The bafe of nitrous gas. 
Nitric acid- - White nitrous acid. 
With an excefs of azote. 

Fuming nitrous acid. 
Fixed air, ©r cretaceous 

acid. 

Vitriolic acid. 

Sulphureous acid. 

Nitrous acid. 
Carbonic acid. 

Sulphuric acid. 

With left oxigene. 
Sulphureous acr8. 

Phofphoric acid. 

With a fmaller propor- 
tion of oxigene, 

Phofphoreus acid. 
Muriatic acid. 
With an excefs of oxi- 

gene. 

Oxigenated 'muriatic Dephlogiflicated marine 

Phofphoric acid. 

Fuming or volatile phof- 
phoric acid. 

Marine acid. 

acid. 
Boracic acid. 

Fluoric acid. 

Succinic acid. 

Acetous acid. 

With more oxigene, 
Acetic acid. 
Tartarebus acid. 

Pyro-tartareous acid. 

Oxalic acid. 

Gallic acid. 

Citric acid. 

Malic acid. 

Benzoic acid. 

Pyro-ligneous acid. 

Pyro-mucous acid. 

Camphoric acid. 

LadHc acid. 

Saccho-laflic acid. 

Formic acid. /- 

Pruffic acid. 

Sebacic acid. , - 

Lithic acid. - 

Bombic acid. 

Oxide of arfenic. 

Oxide of molybdena. 
Molybdic acid. 
Oxide of tungften. ( 
Tunftic acid. 

ox’de of 
-.'.ac V maganefe. Vitreous 3 ° 
Oxide of nickel. 
Grey 1 oxide of 
Vitreous J cobalt. 

acid. 
Sedative fait. 

Acid of [par. 

Volatile fait of amber. 

J) fixlled vinegar. 

Radical vinegar. 

Rmpyreumatic tartare- 
ous acid, or fpirit of 
tartar. 

Saccharine acid. 

Aflringent principle. 

Lemon juice. 

Acid of apples. 

Flowers of benzoin. 

Spirit of wood. 

Spirit of honey, fugar, 
&c. 

Acid of milk. 

Acid of fugar of milk. 

Acid of ants. 

Colouring matter of Fruf- 
, flan blue. 

Acid of greafe. ■ 
Stone in the bladder. 

Acid of the Jilkvworm. 

White arfenic, or calx 
of arfenic. 

Calx of molybdena. 

Yellow calx of tungflen. 

Manganefe. 

Calx of nickel. 
Calx of cobalt. 

White T 
[ oxide of 

Yellow f bifmuth. 
Vitreous j 

Oxide 
f an- 

timony 

Black? e. 
Red \ 0X1de oi iron. 

White oxide of tin. 

White 
Yidlow / oxide of 
Red f lead. 
Vitreous j 
Red "I 

pholix, &c. 
Martial eethiops. 
Aflringent fajfron of 

Mars. 
Calx or putty of tin. 

Cerufe, OT white lead. 
MaJJicot. 
Minium. 
Litharge. 
Brown calx of copper. 

IV. 
THE SAME SUBSTANCES IN AN OXI- 

GENATED GAZEOUS STATE. 

NAMES NEWLY INVEN- 
TED ©R ADOPTED. ANCIENT NAMES. 

Nitrous gas. 
Nitrous acid gas. 

Carbonic acid gas. Fixed air, mephitic air. 

Sulphureous acid gas. Sulphureous acid gas. 

Muriatic acid gas. Marine acid gas. 

Oxigenated muriatic 
acid gas. 

Fluoric acid gas. 

Depblogflicated marine 
acid vas. 

Spathofe gas. 

Magiflery of bifmuth, Ot 
white paint. 

Yellow calx of bifmuth. 
Glafs of bifmuth. 

by the nitrous Diaphoretic antimony. 
acid, 

by the muria- Powder of Algarotti. 
tic acid. 

fublimated. Flowers or fnow of an- 
timony. 

vitreouS'. Glafs of regulus of an- 
timony. , 

Oxide of zinc. Calx of zinc. 
Sublimated oxide of Flowers of xinc, pom- 

Green { oxide of cop- Green calx of copper. 
per. 

Blue } 
Blackiih r 
Yellow 1 

Red 1 
Oxide of filver. 

mercurial 
oxide. 

Oxide ©fplatina. 
Oxide of gold. 

or verdigris. 
Mountain blue. 
JEthiops per fe. 
Turbith mineral. 
Preeipitate per fe. 
Calx of fiver. • 

Calx of platina. 
Calx of gold. 

OXIDES WITH VARIOUS BASES * 
r fulnhurated Yellow \ -i c 

T> , -< oxide ot Red ? arfenic. 
Orpiment. 
Realgar, 

Arfenicaloxideofpotafh. Liver of arfenic. 
Sulphure of molybdena. Molybdena. 

* Sulphurated ^fl^timony. \ . r K. prtnpx minpvn f. * oxide or 

Nitrate of potafh. 
of foda, &c. 

V. 
THESE OXIGENATED SUBSTANCES 

NEUTRALIZED BY THE ADDI- 
TION OF BASES. 

AMES NEWLY INVEN- 
TED OR ADOPTED. ANCIENT NAMES. 

Common nitre. 
Cubic nitre. 

Nitrite of potafh. 
p , C of lime. Chalk. ar 0 < of potafh, &C. Effervefcent alkalies. 6 C °f iron, &C. Rufl of iron, Itfc. 

Cof potafh. Vitriolated tartar. 
f of foda. Glauber fait. 
I of lime. Selenite. 

Sulphate ^ of aluminous Alum, 
I earth. 
I of barytes. Ponderous fpar. 
l_of iron, &C. Vitriol of iron, &.C. 

Sulphite of potafh, &c. Stahl'sfulphureous fait. 

Phofphate of foda. Flofplork fait with a 
lafe of natrum. 

Calcareous phofphate. Earth of bone's. 
Superfaturated phof- Haupt's fal perlatum. 

phate of foda. 
Phofphite of potafh, &c. 
Muriate of potafh. Febrifuge fait of Sylvius. 
Muriate of foda. Marine fait. 
Calcareous muriate, &C. Calcareous marine fait. 
Ammoniacal muriate. Sal ammoniac. 
Oxigenated muriate of 

foda, &c. 
Borate fuperfaturated Common borax. 
with foda, or borax. 

Bor ate of foda, Stc.foda 
faturated with the acid. 

Fluate of lime, &c. Fluor fpar. 

Succinate of foda, &c. — — 
-of potalh. Terra foliata tartars. 
of foda. Mineral terra foliata. 

. . j of lime. Calcareous acetous fait. ce i e 0£ ammoniac. Spirit of Mendererus. 
of lead. Saccharum faturni, 
of copper. Verdigris. 

Acetate of foda, &c. 
Acidulous tartarite of Cream of tartar. 

potafh. 
Tartarite of potafh Vegetable fait. 
Tartarite of foda, &c. Salt of Seignette. 
Pyro-tartarite of lime. — — 
Pyro-tartarite of iron. 

&c. 
Acidulous oxalate of Salt of Sorrel. 

■ potafh. 
Oxalate of lime. 

©f foda, &c. 
Gallate of foda. . —- — 

of magnefia. 
of iron, &c. 

Citrate of potafh. 
of lead, &c. 

Malate of lime, &c. 

Terra foliata with le- 
mon juice. 

Alkaline cobaltic Precipitates »f cobalt a- 
oxides. gain diffolved by al-) 

kalies. 
Sulphurated oxide of Bifmuth precipitated by 

bifmuth. liver offulphur. 

Grey 
Red 
°ranSe C antimony. GoldenfulPbur. 
Vitreous^ ^ Glafs and liver of anti- 

mony. 
Alkaline oxide of an- Rotrous folvent. 

timony. 

Sulphurated oxide of Precipitate of zinc by 
zinc. liver of fulphur or 

faSiitious blende. 
Sulphurated oxide of — — 

ii on. 

Yellow fulphurated 
oxide of tin. 

Sulphurated oxide of 
lead. 

Aurum mufflvum. 

Ammoniacal oxide of — 
copper. 

Molybdate. 

Calcareous tunftate. Swedijb tungflen. 

'fulphurated 
[ oxide of Black 

Red C mercury. 
Sulphurated oxide of 

filver. 

JEthiops mineral. 
Cinnabar. 

VI. 
THE SAME PRIMARY SUBSTANCES 

COMBINED WITH OTHER SUBSTAN- 
CES. BUT NOT ACIDIFIED. 

NAMES NEWLY INVEN- 
TED OR ADOPTED. - ANCIENT NAMES. 

Carbure of iron. 

ri of iron. FaSiitious iron pyrites. 
Sulphure > of antimony. Antimony. 

j of lead. Galena. 
Sulph. hydrogenous gas. Hepatic gas. 

Sulphure of foda.^' f Alkaline livert effuli’h'ir- 
Alkaline fulphureswith Metallic livers of ful- 

metals fufpended in pbur. 
them. 

Alkaline fulphure with Liver of fulphur with 
carbonaceous matters carbonaceous matters 
fufpended in it. fufpended in it. 

Phofphorifed hydro- Phofphoric gas. 
genous gas. 

Phofphure of iron. Syderite. 

Aluminous benzoate. —- — 
Benzoate of iron, &c. 
Pyro-lignite of lime- — •— 
Pyro-lignite offline, &c. 
Pyro- mucite of magnefia. , — 
Ammoniacal, &c, pyro- 

mucite- 
Camphorate of foda, —- — 

&c. 
La&ate of lime, &c. — ■— 

Saccho-la&ate ofiron, — — 
&c. 

Ammoniacal, &c. for- Spirit of magnanimity. 
miate. 

Pruffiate of potafh, &c. Phlogiflicated alkali, or 
Pruffian alkali. 

Pruffiate of iron, &c. Pruffian blue. 
Sebate of lime, &c. — — 

Lithiate of foda, &c. — — 

Bombiate of iron, &c. — 

Arfeniate of potafh, dec. Macquers arfenical neu- 
tral fait. 

Arfeniate of copper. 

Plumbago. 

Alloy of arfenic and Arfenicaied tin. 
tin. 

Alloy, &c. — 

Alloy, &c. ~ 

Alloy of manganefe 
and iron. 

Alloy of nickle, &c. —1 

Alloy, &c. . 

Alloy, &c. 

Alloy, &c. 

14 

15 

16 

17 

18 

i? 

20 

21 

21 

S3 

24 

*5 

26 

28 

29 

30 

37 

38 

Alloy, &c. 

Alloy, &c. 

Alloy, &c. 

Alloy, &e. 

Alloy, &c. 

Alloy or amalgam of, 
&c. 

Alloy, &c. 

Alloyof platina & gold. 
Alloy, &c. - 

As the fuhftances in the lower part of this column cannot be reduced into a gazeous ftate, and not only they, but feveral of thofe in the upper part; we have therefore changed at this place the title of the column, and fubftituted ano'-her, which expreffes the peculiar combinations of thfe metals 
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40 

41 

42 

43 

44 

45 

4$ 
47 
48 

49 
50 
51 
54 
53 

54 

55 

Hew Karnes. 

Ancient names. 

Mucous 
matter. 

Mucilage 

Denominations newly appropriated to feveral Subftances, which are more compound in their Nature, yet enter into new Combinations without being decompofed. 
3 4 5 6]'7 8 9 *. - - .SMjpsr. 1 -- - e 

Glutinous matter, 
;r gluten. 

Glutinous matter. 

Sugar. Starch. 

Saccharine 
matter. 

Amylaceous 
matter. 

Fixed oil. 

Fat oil. 

Volatile oil. 

F.Jfential oil. 

The aroma, or 
aromatous 
principle. 

Refin. Extractive matter. 

Spiritus rciior. Refln. RxtraSlive matter. 

in which the 
extractive Extract O' 

refinous 
matter ] niatterpre f dominates. 

Rcflnous- ’ 
extractive1 

matter 

1 in which the 
refin pre- 

1 dominates. 
Feeulum. 

Feculum. 

13 

Alcohol or fpirit 
of wine. 

Spirit of wine. 

14 
'of potafh. 
of guaia- 
cum. 

Alcohol^ of fcam- 
I moneum, 
I of myrrh. 

&e. 
Alkaline tinSiure. 
TinSlure of guaiacum 
 *—fcammoni- 

&c. 
myrrh, 

15 

Nitrous ' 
Gallic j 
Muriatic 

alcohol. 

Dulcified fpirit of 
wine. 

TinSlure of nut- 
galls. 

Dulcified marine a- 
cid. 

l6 

SulphuricT 
Muriatic { , 

j Acetic, fether- 
&C. 3 

X7 
Alkaline-! 
Earthy 
Acid 
[Metal!ic3 
Saponula of turpe 

tine, &c. 

fcaps. 

Ether of Frobenius. 
Marine ether. 
Acetous ether, Xdfc. 

Alkaline, earthy, I 
flaps. 

Combinations of vo 
tile tils with bafe 
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TABLE, fii owing the Manner in which Natural Bodies, confidered in a Chemical View, may be 
divided into Clalfes; with their feveral Subdiviixons; their Properties defined; and the Manner in 
which they are obtained, pointed out. 

yATURdL BODIES, confidered as the Objefts of Chemi/iry, may be divided into the following ClaJjes, viz. 
i. Salts. 2. Earths. 3. Metals. 4. Inflammables. 5. Waters. 6. Airs. 

I. SALTS. 
Th'Ese are foluble in water, fapid, and not inflammable. They are either Acids or Alkalies. 

[. Acm are diftinguiihed by turning fyrup of violets red, or forming with alkalies neutral falts ; and are fuppofed to con- 
fill of dephlogifticated air condenfed, as their acidifying principle. The different acids yet known are, 

1. Vitriolic, fixed. The moft ponderous of all fluids next to mercury, the moft fixed in the [fire, and the molt powerful as a 
folvent of all the acids. Obtained chiefly from fulphur by inflammation. 

2. Vitriolic, volatile. Obtained alfo from fulphur by inflammation ; air being admitted during the procefs. It a£ts lefs pow- 
erfully as a folvent than when in its fixed itate. 

3. Nitrous, or Aquafortis : a volatile fluid, generally met with of a reddifh colour, and emitting noxious fumes, when in its con- 
centrated ftate ; though this is found not to be effential to it, but owing to a mixture of phlogifton. In its pure Hate it is al- 
moft as colourlefs as water, and fmokes very little. It is next in ftrength to the vitriolic acid, and obtained chiefly from nitre. 
It confiils of dephlogifticated and phlogifticated air condenfed, and may be obtained by taking the eledlric fpark for a long, 
time in a mixture of thefe. By uniting with fome metals it appears to be converted into volatile alkali. 

4. Muriatic, or fipirit of fiea-fialt. A volatile fluid, generally of a fine yellow colour; though this alfo is owing to the admix- 
ture of foreign fubftances, generally of iron. Inferior in power to the former, and obtained from fea-falt. Naturally this acid 
feems to be in an aerial ftate, but eafily contracts an union with water. On mixture with manganefe, it is wholly converted into 
a yellow, and almoft incondenfible vapour, called dephlogijUcated fipirit of fait; but which, on mixture with inflammable air, re- 
compofes the marine acid. 

j. Fluor acid. Obtained from a fpecies of fpar: has little acid power, but is remarkable for its property of corroding glafs. 
6. Acid of borax, or fedaft<ve fait. Obtained from borax in the form of fcaly cryftals ; found alio naturally in fome waters in Italy, 

and in certain minerals in other countries. 
7. Acetous acid. Obtained by allowing any fermentable liquor to proceed in the fermentation till paft the vinous ftate. It is 

much lefs corrofive, and lefs powerful as a folvent, than the vitriolic, nitrous, or marine acids. 
8. Acid of tartar. Procured from the hard fubftance called tartar, depofited on the fides of wine veflels. 
9. Acid of fugar. Found naturally in the juice of forrel, and procured artificially by means of nitrous acid from fugar and a great 

variety of other fubftances. Aflumes a dry form. 
10. Acid of phofphorus. Obtained artificially from urine, and in large quantity from calcined bones ; found naturally in fome kind?, 

of lead-ore; and in vaft quantities in Spain united with calcareous earth. Aflumes a folid form, and melts into glafs. 
11. Acid of ants. Procured from the animal from which it takes its name, by expreflion or diftillation, in a fluid form. 
12. Acid of amber. Obtained in a folid form from amber. 
13. Acid of arfenic. Obtained from that fubftance by means of nitrous acid. Is extremely fixed in the fire. 
14. Acid of molyldana. Procured from that fubftance by means of nitrous acid. Refembles a fine white earth. 
15. Acid of lapis ponderofus, tungfiai, or wolfram. Obtained as an acid, per fie, from this fubftance by Mr Scheele 4 but its real aci- 

dity is denied by other chemifts. Is in the form of a yellow powder. 
16. Acid of milk. Obtained in a fluid form from that liquor. 
17. Acid of fugar of milk. Obtained in form of a white powder, by means of nitrous acid, from fugar of milk. 
18. Lithifiac acid. Obtained in a folid form from human calculus, by means of nitrous acid. 
19. Acid of benzoin. Obtained in a folid form from that gum by fublimation or lixiviation with quicklime. 
20. Acid of lemons. Obtained from the juice of that fruit by cryftallization. 
21. Sebaceous acid, or acid of fat. Obtained in a fluid ftate from fuet by diftillation. 
22. Acid of citrons. Obtained in a fluid from the juice of that and other fruits. 
23. Acid of apples. Obtained in a fluid ftate from the juice of apples and other fruits. 
24. Acid of forrel. Obtained in a folid form from the juice of that plant j the fame with acid of fugar. 

Ih Alkalies. Thefe turn fyrup 01 violets green, and with acids form neutral falts. I hey are, 
L Fixed vegetable, or Pot-afio. Always obtained from the afhes of burnt vegetables. A deliquefeent fait. 
2. Fixedfqffile. A folid cryftailine fait, fometimes found native, as the natrum of Egypt; and fometimes by burning fea* 

weed as kelp. 
3- Volatile. Obtained from fa! ammoniac, from the foot of burning bodies, and from the putrefaftive fermentation. It is 

naturally in the ftate of an iftvifible and elaftic vapour, conftituting a fpecies of aerial fluid, and confifts of phlogifticated and 
inflammable air. 

Acids, by their union with other bodies, form 
Neutral Sal ts. 

hefe are always compofed c 
an acid and an alkali, an 
are of many different kind 
as may be feen in the fo 
kwmg table. 

Earthy Salts. 
Compofed of an acid joined to 

an earthy bails, as alum and 
gypfum. See the folowing 
Itable. 

Metallic Salts. 
Formed of an acid and mefcal. 

The principal of thefe are 
vitriols; the others may be 
foen in the following table. 

Essential Sal ts. 
Obtained from vegetables, and 

contain an acid joined with 
the juices of the plant in a 
particular manner not to be 
imitated by art. To thefe be- 
long fugar, manna, honey,, 
and others ox that fort. 

II, EARTHS- 
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II. EARTH S. 

These are folid bodies, not foluble in water, nor inflammable ; and if fufed in the fire, never refume their earthy form aga 
but take that of glafs. They are divided into alforbent, cryJlaUine, and argillaceous. 

I. Absorbent Earths are capable of being united with acids, and are either calcareous, or not calcareous. 
a> The calcareous abforbent earths are, 

1. Limejlone, or marble. This is of infinite variety as to colour and texture. Marble is the hardeft and fineft. Thofe kinds !’ 
limeftone which feel un&uous to the touch, are generally impregnated with clay : thofe that feel gritty, or where the lii 
is hard and weighty, contain fand ; this is the bell for building ; the other for manure. 2‘ 

2. Chalk. A white, friable, foft fubfiance. This is much more free of heterogeneous matters than any limeftone, and is eal 
calcined into quicklime. It is probably nothing elfe than lime-ftone fuddenly concreted without being cryftallized. 

3. SeaJljells, are likewife a calcareous earth, and yield a very fine quicklime. Thefe are ufed in medicine. 
4. 'Terra ponder of a. A fine white earth fometimes found combined with fixed air, but more commonly with the vitriolic aci 

and forming with it a very heayy compound named fpathum ponderofum. It is found in mines and veins of rocks. 

b, The abforbent earths which cannot be reduced into quicklime arc, 
Magnejia alba. A white earth, ufually found combined with the vitriolic acid, and forming bitter purging fait. It is likew 

obtained from the mother-ley of nitre, the allies of burnt vegetables, isfc. 
2. Earth of alum. A particular kind of abforbent earth, found in many places mixed with fulphureous pyrites, as in Yorkfhi 

&c. Clay of any kind may by a particular procefs be converted into this earth. 
3. Earth of animals. This is obtained by'the calcination of animal fubftanccs, and by precipitation in the procefs for maki 

acid of milk. It can hardly be converted into glafs ; and is therefore ufed as a bafts for white enamels, &c. It is faid to coni 
of the phofphoric acid united to calcareous earth. 

II Crtstallink or Vitrescent Earths, are hard, and ftrike fire with fteel; may be calcined in the fire ; but are not foluble in acicf 
Of this kind are, 

3. Sand and Flint; found plentifully every where. With alkaline fubltances they are eafily changed into glafs ; and hence J. 
termed vitrefcent. 

2. Precious Jlones of all kinds are likewife referable to this clafs ; but they are of a much greater degree of hardnefs and trail, 
parency than the others. 

III. Argillaceous Earths are diftinguilhed by acquiring a very hard confiftence when formed into a pafte with water, and expo! 
to a conliderable degree of heat; not foluble in acids. They are, 

1. Common clay. It is of many different colours; but chiefly red, yellow, or white. The pureft is that which burns white 1 
the fire. ' ; 

2. Medical boles. Thefe are of different forts; but are only a purer kind of clay, fometimes mixed with a little iron or other matte ! 
3. Lapis nephriticus, or Jleatite. Thefe are indurated clays, found in various parts. They are at firft foft, and readily cut ; b II 

turn extremely hard in the air. Many other varieties of thefe earths might be mentioned ; but as they do not differ in tin 1 
chemical properties fo much as in their external appearance, and being all mixed with one another, they more properly l| 
long to the natural hiftorian than the chemift. * |i[] 

III. METALLIC SUBSTANCES. 

These are bodies of a hard and folid texture ; fufible in the fire, and refuming their proper form afterwards ; not mifcible wi 
water, nor inflammable. They are divided into Metals and Sefnimetals. 

I. Metals are malleable ; and the fpecies are, 
1. Gold. The moft ponderous and fixed in the fire of all bodies except platina, and the moft du&ile of any. It has a yelk 

colour, and is more commonly found in its metallic ftate than any other metal. It has no proper ore ; but is found 
ores of filver, and almoft all fands contain fome of it. 

2. Silver is next to gold in malleability and ductility; but lefs fixed in the fire than either it or platina. It is fometim 1, 
found in its native ftate; but moft commonly in that of an ore with fulphur, fometimes with arfenic, and affuming differe 
appearances. 

3. Platina. A white metal of a greater fpecific gravity than gold, and altogether as fixed in the fire ; the moft difficult to 1 
melted of all known fubftances ; reiifting the tefts wffiich have ufuully been applied for difcovering the purity of gold, fuppofi H, 
from hence to be the fmiris of the ancients. Found in South America. 

4. Copper. Of a reddiffi colour ; hard and fonorous; admits of being extended greatly under the hammer, either hot or col 
Is difficult of fufion. It is generally found in the ftate of an ore with fulphur. There are a great variety of ores of it, e 
tremely beautiful, blue, red, green, and yellow. 

3. Iron. A grey-coloured metal, extremely duttile when hot; the lighted, of them all except tin. It is the only metal certain 
known to admit of being welded; though platina is likewife faid to poffefs fome fhare of this property. It is likewife tl 
only one capable of being tempered by cooling. It is found almoft every where ; and its ores are infinitely various. 

C. Tin. A white foft metal, the lighted of the whole, and very dudtile. The ores of it are generally arfenical, and affume a cr i, 
ftalline appearance ; their colour being moft ufually of a dark brown, and fometimej very beautiful. 
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7. Lead. A metal of a dull bluifh colour, exceedingly foft and malleable, and very weighty. Seldom found in its metallic date, but 

ufually in an ore with fulphur or arfenic ; but feldom with fulphur alone. The principal ores of it are the cubic, called galena^ 
and the glafiy, called /par. 

8. Mercury or quickfilver ; formerly accounted a femimetal, on account of its fluidity, but now reckoned among the mofl: perfefl 
metals. It is a white, opaque, metallic body ; fluid, except in a very intenfe degree of cold ; vei-y heavy, and eafdy volatilized 
by heat. Sometimes found in its fluid form, but ufually in a beautiful red ore with fulphur, called cinnabar. 

II. SeMiMETAis are brittle, and do not ftretch under the hammer. They are, 
1. Zinc. A bluifh white fubftance of a fibrous texture, confiderably hard and fonorous, with a fmall degree of du&ility ; eafily 

fufed and volatilized. Its principal ore is lapis calaminaris. 
2. Bifmuth, or tin-glafs. A white, ponderous, hard, brittle, and fonorous body, of a plated texture ; eafily fufed and vitrified. It 

is only reduced to an ore by arfenic. Its appearance much the fame with regulus of antimony. 
3. Antimony. A blackiih fubitance, of a fibrous needle-like texture ; hard, brittle, and of a confiderable weight ; not difficult of 

fufion, and eafily convertible into glafs. Its only ore is with fulphur, which is the crude antimony. 
p Arfenic. A bright, fparkling, whitifh-coloured femimetal; of a plated texture ; very brittle, and extremely volatile. It is ge- 

nerally found in the ores of other metals. 
p Cobalt. A brittle femimetal fufible in a moderate heat, and eafily convertible into a beautiful blue glafs called /malt. It is 

always obtained from an arfenical ore, likewife called cobalt. 
5. Nickel. A reddifh white fubllance, of a clofe texture, and very bright ; eafily melted, but very difficult to vitrify. 

IV. INFLAMMABLE SUBSTANCES, 

Are thofe which continue to burn of themfelves when once fet on fire. They are divided into oils, fulphur or brimjlone, alcohol 
>r ardent fpirits, and charcoal. 

I. Oils are thickifli, vifeous fluids, not mifcible with water. Divided into animal, vegetable, and fojfde. 

a, b, The animal and vegetable oils are, 

t. Expreffed. Thefe are of a mild and bland tafte, inodorous, and not foluble in alcohol. They are obtained by expreffion, as 
oil of olives, rape-feed, almonds, &c. Animal fats are of the fame nature, as is alfo wax. 
EJfential. Thefe are always obtained by dillillation, poflefs the tafte and flavour of the fubjeft from whence they are drawn, 

and are foluble in alcohol. Of this kind are oil of cloves, fpike, &c. The oil of ants is an example in the animal kingdom. 
;. Empyreumatic. Thefe are obtained by a confiderable degree of heat, and poflefs an acrid tafte and burnt-like flavour, as oil of 

hartftiorn. They are foluble in fpirit of wine. ’ 

Fojfde oils. Thefe are found in the earth in their native ftate ; and are called, when pure, naphtha; which is of an acrid tafte, 
and extremely volatile, not mifcible with alcohol. A great many inflammable fofiils contain this, as bitumens, pit-coal, &c. 

I. Sulphur or Brimstone. This is a dry friable fubftance, not mifcible with water. It is found in many mineral fubftances, 
metallic ores, &c. but is for the moft part met with in pyrites. Great quantities of it are found in the neighbourhood of volcanoes. 

II. Alcohol or Ardent Spirits. This is a fluid of an acrid and volatile nature, mifcible with water ; obtained from fermented 
vegetable juices by diftillation ; as from the juice of the grape, malt-liquors, rice, &c. 

V. Charcoal. The refiduum of moft inflammable matters after undergoing diftillation with a ftrong fire. A black fubftance, 
acted upon with difficulty by acids ; foluble in hepar-fulphuris, and entirely diffipable into inflammable air by a very violent 
keat. Of great ufe as fuel, and eflentially neceflary in metallurgy and other arts. 

V. WATER. 

A colourlefs infipid fluid well known. It is eitherfimple or mineral. 

[, Simple, or pure rain-water, as it is called, though the moft homogeneous fluid of this kind with which we are acquainted, is not 
perfedftly pure, but always contains a portion of mucilaginous matter, which can never be perfectly feparated. It is fuppofed 
to confift of dephlogifticated and inflammable air condenfed. 

II. Mineral waters are thefe fpring-waters impregnated with faline fubftances ; the diverfity of which is exceeding great; but 
they all agree in having an acid joined with them. The moft common forts are impregnated with iron and fulphur. 

VI. A I R. 

An invifible and permanently elaftic fluid, is of the following kinds : Dephlogijlicated, phlogiflicMed, fixed or fixable, infammalle, 
R litrous, vitriolic acid air, marine acid air, dephlog'f icated marine acid, alkaline air, hepatic air, atmofpherical air. 

Hi. Dephlog'ficated. An elaftic fluid naturally extricated in the procefs of vegetation; artificially procured from nitre, minium, 
manganefe, water, &c. eminently capable of fupporting flame and animal life. One Of the component parts of our atmofphere. 
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2. Phlog'ifticated. Prcducccl in great quantities during the putrefactive fermentation; obtained alfo in the calcination of metals and 

other phlogifHc procefTes. Deftroys animal life, and extinguifhes flame, but is vtiy friendly to vegetation. Is another of the 
component parts of our atmofphere. 

3. Fixed, or fixable. Has its name from the property of adhering to certain bodies, and fixing itfelf in them. Confifls of de- 
phlogifticated air united to charcoal. Is obtained by fermentation, and in all phlogiitie proceffes. Manifelte the properties oi 
an acid : extinguiflves flame, and deftroys animal life. 

4. Inflammable. Confifts wholly of charcoal and a little water rarefied by heat ; is remarkable for being the lighteft of all gravi. 
tating fubftances. Is produced naturally in mines, and from putrid waters ; artificially procured from certain metallic folutions, 
by paffing the fteam of water over red-hot iron ; by diltiliing wood, pit-coal, &c. with a ftrong heat ; or by expofing charcoal 
to the heat of a burning lens in vacuo. It extinguifhes flame unlefs it be mixed with a certain proportion of atmofpherical or 
dephlogifticated air ; in which cafe it explodes violently, deftroys animal life, but is friendly to vegetation. 

5. Nitrous. Procured artificially in diflblving metallic or other fubftances in the nitrous acid. On mixture with dephlogifticated 
air both the fluids lofe their elafticity, and a fmall quantity of nitrous acid is produced. It inftantly kills animals, and extinguifhes 
flame. By union with fome metals is converted into volatile alkali. In fome cafes it may be made to fupport flame, and even 
animal life. Its property of condenfing along with dephlogifticated air renders it a teft of the falubrity of the atmofphere. 

6. Vitriolic acid air. The fame with volatile or fulphureous vitriolic acid. 
7. Marine acid air. The fame with marine acid reduced into vapour, and deprived of moft of its water. 
8. Dcphlogiflicated marine acid. Suppofed by fome to be the marine acid deprived of its phlogifton ; by others, to be the fame 

acid with an addition of pure air. It deftroys many kinds of colours; whitens linen, and with inflammable air regenerates 
common marine acid. 

9. Alkaline air. The fame with pure volatile alkali ; is formed by an union of phlogifticated and. inflammable air. 
10. Hepatic air. Produced from the decompofition of liver of fulphur by acids, or in the common atmofphere. It is inflammablej 

but does not burn with explofion. 
11. Atmofpherical air. Compofed of dephlogifticated and phlogifticated air ; and thus fupports both animal life and vegetation. 

TABLE, fhowing the feveral Combinations that the simple chemical elementap.y bodies 
admit of with one another; the Compound refulting from that Mixture; and the Manner in 
which the Union is effected: With fome Account of the principal Ufes to which thefe are ap 
plied in Arts or Manufactures. 

N. B. This mark*, put above any word, denotes that there is fome difficulty in the procefs, or that 
the union is not very complete. 

ACIDS. But thefe mix 

'Vegetable.* 

ALKALIES. 

EARTHS. 

V IF R 10 L IC ACID may be combined with the following Subflances, viz. 
f Nitrous Acid. A mixture which readily inflames oils. By folution, generating heat. 
^Murjatic, Vegetable, and all other Acids yet known. By folution, generating heat 

tures are applied to no particular ufe in medicine or arts. 
"Vitriolated tartar. By folution and cryftallization, or double eieftive attraction from a great 

variety of bodies. 
Nilrum vitriolatum. A vitriolated tartar, obtained by diftilling from nitre with the vitriolic 

acid. 
Sal polychreflum. By deflagrating nitre with fulphur. There are many other kinds of vi- 

triolated tartar, known formerly by different names, and fuppofed to be poffeffed of parti- 
cular properties, but they are now negledted. 

Fossile. Glauber's fait. By folution and cryftallization. Much ufed in medicine as a gentle purgative. 
^Volatile. Secret ammoniac. By folution. Formerly fuppofed a moft powerful menftruum for metals, &c. 

but without any juft foundation. 
fA corroded calx. By Ample corrofion. This when perfedlly edulcorated with water is 

found to be a true gypfum. 
Seleniles. By precipitation from a very dilute folution of chalk in the nitrous acid, by means 

of the vitriolic acid. 
J Berra ponderofa. With this it unites in preference to alkalies, forming a very heavy and in 
j foluble fubftance called fpathum ponderofum. 
I Gypfum^ or Paris-plafler. Often found in a native ftate. May be artificially formed by preci 

pitating from a folution of chalk in a very concentrated nitrous acid. Ufed as a ce 
ment; for taking impreflions from medals, &c. 

\JTalc, ajbeflos, &c. A native production which cannot be perfe&ly imitated by art. Ufed for| 
holding objefts in microfcopes, making incombuftible cloth, &c. 

Epfiom, or magnefla Glauber's fait. By folution and cry ftallizatiou. Much ufed in medicine for 

("Calcareous 
Earths. 

Magnesia. 
the fame purpofes as real Glauber’s fait. 

EARTHS. 
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fEARTH of Alum. Alum. By folution, cryftallization, &c. Ufed by dyirs as a preparatory for taking on 
I the colours, papennakers, goldfmiths. &Ci 
Earth of Animals, Osteocella, &c. By folution. The mixtures of thefe are not applied to any 

j particular ufe. 
I Clay* Alum. By digelling pure clay for fome time in this acid, and expofmg it for fame time to the air, 
j an alum is produced; and if the clay is precipitated from this aluminous concrete, it is found to be a pure 

earth of alum, foluble in all acids. 
( Flint. A thickifli coagulum. By digefting the liquor filiees in the vitriolic acid, 
f Gold*. Imperfectly. By a particular procefs after being feparated from aqua-regia. 
Silver*. By folution, after it has been precipitated from the nitrous acid by alkalies. The fumes which 

arife in this folution are inflammable. 
Copper. Blue vitriol. This is fometimes a native production, but in this way it is never pure. It is arti- 

ficially prepared by folution in a very concentrated acid, and cryftallizing it. 
!"Green vitriol or copperas. Obtained at large by particular procefs from pyrites ; or by folution, &c. in 

a diluted acid. This is the balls of all black dyes, ink, &c. as it flrikes a black colour with 
Iron.-; vegetable aftringents. 

J Salt ofjleel. By calcining the cryftals of green vitriol till they are converted into a white powder. 
•jColcothar cf vitriol. By continuing the calcination till it aflumes a brown colour. 

^ Saturnus vitriolicus. A folution in a boiling heat, but is again precipitated when cold. Lead. I An indiflbluble concrete. By precipitation from the nitrous acid. 

SEMIMETALS. < 

OILS. i 

Tin. 'Jupiter corrojivus. By a boiling heat in a concentrated acid. 
f Ignis Gehenne, or infernalis of Paracelfus. By a boiling heat, and repeated codlions with frefh 

Mercury. < acid when it is evaporated. 
(. Turpeth mineral,, or mercuiius precipitatus flavus. By evaporating to drynefs, and then waffling 

with water* 
f Antimony*. A metallic fait. By elective attraftion from butter of antimony. 
| Zinc. White vitriol. Often found in its native flate. Artificially made by folution and cryftallization in a 

diluted acid. Ufed by painters for drying. 
Bismuth. A corroded calx. By folution in a concentrated acid. 

! Arsenic _ . * By ditto. 
ICobalt. A rofe-coloured mixture. By folution. If this is precipitated by a fixed alkali, and again dif- 

folved, the liquor appears of a beautiful red. 
TExpressed. A blackiih gummy-like mafs. By folution, generating a confiderable heat. Native gums are 

fuppofed to owe their origin to a mixture of this kind. 
Essential. A dark-coloured refinous mafs. A great heat and violent effervefcence being produced by this 

mixture. Native refins fuppofed the fame. 
Empyreumatic. Little known. By folution. 

flFossiLE. A fubftance refembling amber. By folution. 
SULPHUR*. Here there is no proper union of fubllances ; but if fulphur is boiled in this acid, it becomes lefs inflammable and 

more fixed than any ordinary fulphur. 
(Vitriolic ether. By careful fclution and diftillation, the ether being feparated by the addition of water. 
I Spiritus vitrioli dulcis. By folution and distillation. 

Oleum dulce. By continuing the heat after the ether has arifen. 
Oleum anodynum minerak. By rediftilling the refiduum of the lafl with alcohol. A medicine much cele- 

I brated by Hoffman. 
{.Sulphur. By pufhing the heat after the oil comes over. It is to beobferved that this is produced in every 

combination of this acid with inflammables or metals. 
WATER. An acidulated water. Sometimes, though feldom, found ifluing along with native fprings. Applied to no par- 

ticular ufe. 
NITROUS ACID may be combined 'with the follonving Subjlances, viz. 

Vitriolic, as above. 
Muriatic. Aqua regia. By folution. This is the only proper menttruum for gold ; and it is a folution of 

tin in this menftruum which is the bafis of the fcarlet dye. 
Vegetable, and all others. By ditto. Thefe compounds have no particular names, nor are applied to any 

particular ufes in medicine or arts. 
f Vegetable. Common nitre. A native produ&ion. Made artificially by folution and cryflallization. This 

1 deflagrates with oily or metallic bodies, and is the foundation of gun-powder. 
Fo s s IL R. Cubic nitre. By folution. 

(^Volatile. Nitrous ammoniac. By folution. This differs from all the other ammoniacal falls, by being 
foluble in alcohol. 

^ \ Deliquefcent cryjlals. - By ditto and cryftallization. SALCAt-EO.u o. ^ JJahkvinb phofphorus. By ditto and evaporating to drynefs. 

Earth of Alum, and all other abforbent earths. By folution. The compounds have no names nor any 
J remarkable properties hitherto difeovered. 
vCrystalline Earths*. Bv folution after precipitation from the liquor filiees. 
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Silver. 

i 

fGoLD*. S/IgMy Impregnated. By a boiling heat in clofe veflels, after the ordinary method of feparating fdver 
from gold by the nitrous acid. It fpontaneoufly fublides in the air. 

| A fluidfolution. By folution. This when diluted with water Rains hair and bones black • as alio 
J marble, agate, jafper, &c. of different colours. 

Sal metallorum. By folution and cryftallizalion. 
Catharticum lunar?, lunar cauflic, or lapis inf emails. By infpiffating the folution to drynefs. 

Copper. A green-coloured folution. By folution. 
Iron. A greenilh folution, if a diluted acid, is employed ; if otherwife, it is of a. yellowiih colour : evaporated 

to diynefs, it dehquates in the air. ^ 
i A yellow folution. By diffolving in a. diluted acid. If much water is added, the m-tal is ore 

Lead. < cipitated. ^ 
C Saturni fihvinans. By infpiffating the folution. This explodes when put upon the fire with greater 

'-r a r1?1^ tlian nitre’ anti kas keen propofed to be ufed as an ingredient in gun-powder to augment its force 1IN: r „ 
or corroded calx. ^ By a careful folution without heat it remains fufpended ; if otherwife* it falls down in form of a calx. This is commonly fuppofed to be the compofition ufed in dyeing fcarlet* 

but by mifta. *°.r ^ 18 a folution of tin in aqua-regia that communicates that fine colour to cochineal, 
1 he lame folution is the bafis of the powder which tinges glafs of a ruby colour. It is the precipitate of 
gold from aqua-regia by means of tm. r 1 

f A limpid folution, intenfely corrofive. By folution. 
Mercury. ] ^precipitate. By evaporating the folution to drynefs, and then calcining till it becomes red. j Mercunus con:oflvus fufm. By precipitating from the nitrous acid, by fixed alkali. 

I White precipitate - By ditto with the volatile alkali. 
f A greenifh folution. By ufing a concentrated acid. This might be applied in feme cafes in the 

isiSMUTH. < art of dyeing ; but is not yet come into general ufe. 
C Magiflery of bifrauth. By precipitating from the folution by means of water. This has been em- 

ployed as a cofmetic, but is inefficacious and unfafe. ' If mixed with pomatum, this Rains 
hair of a dark colour without injuring it. 

Zinc. A corroded folution. By the ordinary means. 
f A celourlefs calx. By fimple corrofion. 

Antimony. J Bf^ardic mineral. By diddling from butter of antimony, after having added the nitrous acid | Antmonmm diaphoreticum. By adding nitre to crude antimony, and deflagrating. 
L Cerufa antimonii. By deflagrating regulus of antimony with nitre. 

A red liquor. By folution either in its calcined or metallic Rate, 
i Rofe-coloured crjflals. By adding muriatic acid, and allowing it to cryflallize. 
. Green fympathetic ink. By diffolving thefe cryRals in water. ° The folution is 

green when warm ; when wrote with, it difappears when dry ; but when 
becomes green, and again diiappears when cold. 

A green-coloured liquor. By folution. 
f Expressed. A thick bituminous-like fubftance. Upon the mixture a confiderabie degree of heat is irene. 
| rated, and^lometimes, though very feldom, aftual flame is produced. 
Essential. Ditto. A more violent heat is gener 

; with many of them an actual flame is produced. 
j Empyreumatic. This mixture has no name, nor is it applied to any remarkable ufe in arts. 
fTOSSILE. Ditto. 

C Nitrous ether. By digefling ; the ether arifing to the furface. 
C Spiritus nitri dulcis. By digeffing a little, and then diflilling. 

Acidulated water. By folution. 

Cobalt. 

red when cold, and 
held to the fire it 

iNi ckel. 

Essential. Ditto. A more “violent heat is generated upon the mixture with thefe oils than any other, and 

’ MURIATIC ACID may be combined with the following SuManees, \iz. 
^ V itriolic, and Nitrous. As in the former part of this Table. 

} V,ef 4BLE> “nd a11 °;hcrs ret BX M»«Ioa! as none of tliefe mixtures are applied to any partial. L ^ lar purpofe, we take no notice of them. y pauicif. 
j Vegetable. Digeflivefait. By folution and cryflallization. 

C Common fait. Commonly obtained by evaporating fea-water to drynefs ; or artificially made by 
j Fossile. ■< mixing the acid and alkahj and cryRallizing. ) y 

‘ J Sal gem. A native foffile fait, found in mines in Poland, Spain, &c. of the fame nature as com- 
V, mon lalt, but more pure. 

Volatile. Common ammoniac. Obtained at large by a particular procefs from foot. Artificially made by 
mixing the acid and alkali, and cryRallizing. y maae b3r 

- r \ LiquidJhell. By folution. A fubRance whofe effeeffs in medicine have been greatly extolled Calcareous. 3 01. colas per dehqmum. By evaporating liquid ffiell to drynefs. It naturally deliquefees 
{Fixed ammoniac. By folution and cryRaUization. This fometimes appears luminous in the 

dark when Rruck with a hammer. 
. Osteocella, Magnesia, and other abforbents. By folution ; but the properties or ufes of thefe are not 

METALS, 
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I"001”-- lifeSEj&fc?4* a calx of 8°M (“ 'vhi«CT« wr obtained) in this acid. It does not 

vlETALS. 

It does not aft upon pure me- 

Lead. 

Tin : 

aft upon it in its metallic ilate. 
CAfuidfolution. By diffolving tlie ore of filver in this acid. 

Silver *. ^ tallic filver. 
Lunci corned* By clt ftive attraftion from tKe nitrous acid 

f°1Ut!°n‘ Wi‘h diffiC“lty effCaed’ after l'aVi"S b<!en Pret:Pilated aqua regia 
Copper. A green deliquefcent inflammable fait. By folution and infpiffating to drynefs. 
Iron. Tinaura martis aurea. By folution. ' The iron is in feme meafure rendered volatile by this- 

operation. ' . 3 

A limpid folution. By a boiling heat, and frequent cohobations with freih acid. 
Cornea Saturni. By precipitation from the nitrous acid, 

f A corroded powder. By fimple corrolion. 
(_ Butter of tin. By dillilling from corrofive fublimate. 

A colourlefs cryftalhne mafsy extremely acrid. By corrolion, employing the fumes of a very 
concentrated aid. 

Mercur. corrojiv. albus. By precipitation from- the nitrous acid. 
Mercury*. <J Corroftvefublimate. By fubliming from fal ammoniac, common fait, or many other bodies, 

j Mercurius dulcis. By refubliming corrofive fublimate with more quickfilver. 
1 Mercurial panacea. By fubliming corr. fub. nine times, and digefting for fome time in fpi- 

l l rit of wine, 
f Bismuth*. A folution very llightly impregnated. By employing a very concentrated acid. 
I Zinc. A folution of a very flight yellow colour. 
j Arsenic*. Butter of arfenic. By diftilling corrolive fubhmate with arfenic; the arfenic uniting with the 

TMIMETALS. 1 acid, and leaving the mercury. 
j Cobalt. A reddifh folution. By the ordinary means. It becomes green by a gentle heat. 

Nickel. A green folution. By the ordinary means. 
DlLS*. By folution. The union here is but imperfeft, nor have they any particular name. 
AXCOHOL. Spiritus falis dulcis. By digeftion, and afterwards diltilling. The acid here is never totally dulcified. 
WATER. Acidulated water. Generating heat by mixture. 

VINEG A R may be combined with the following Subflances,\‘iz. 
Vitriolic, Nitrous, and Muriatic, as in the above table. It likewife uniteswith all other acids, gene* 

rating heat; but the properties or ufes of thefe are not known. 
{Vegetable. Regenerated tartar. By folution and cryftallization. 

Fossile. Polychrefl of Rochelle. By ditto. 
Volatile. Spiritus Mindereri. By folution. 

\ Calcareous Earths. Earthy falls. Not known in medicine or arts. 
(Magnesia. Dr Black’s purging fait. By folution. It unites with all the other abforbent earths; but the 

properties of thefe mixts are unknown. n 
f Copper. Verdegris. By folution and cryftallization ; or at large, by ftratifying copper plates with the hulks- 

of the grape. 
Iron. Sal martis aperiens. By folution and cryftallization. . . 

f T f Cerufe. By expofmg, in certain circumftances, thin plates of lead to the Uimes of vinegar. <j -uEad. x gaccfoarum Saturni. By folution and cryftallization. # i -n c j- * 

Tin*. This is not properly diffolved; but the acid is evidently impregnated. By the ordinary means of 
fukaom^ ^^,folution' By employing a precipitate of mercury from the nitrous acid by alkalies. 

^ Mercury • ] A
J

red 
J

caj^ By long digeftion with fluid mercury, 

j [ Zinc. A colourlefs folution of a fweetilh tafte. By digefting or ome time. 
I Antimony*. I'inum knediaum. This is not a proper foloLon of the metal, butthe acnl .3 unpregnnted. 

SEMIMETALS*-with an emetic quality. _ . .. 
j Arsenic. Yinum arfenicum. By ditto. A curious phofp one iquoi. 
(^Bismuth. An auftere ftyptic liquor. By ftrong coftion. _ 

OILS*. The union here is imperfeft, nor have any of them obtained particu ar 
ALCOHOL. A mixture much ufed for anointing fprains, &c. 
WATER. Acidulated water. 

ACIDS. 

EARTHS. 

METALS. 

LKALIES. 

LKALIES. 

ACID 

Vegetable. 

C Fossile. 

/Volatile. 

oe TARTAR may be combined with the following Subflances, viz. 
5 Cream of tartar with excefs of acid. 
( Soluble tartar, when completely fat urate 

Rochelle fait. . , r r • i 
5 A fait very difficult of folution wit. exce s ° 
v A beautiful and foluble fait when perfec y ^ EARTH. 
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EARTH. 

METALS. 

SEMIMETAL. 

Caicaceous. 
CHE M 

An IndifToluble Llenlte. 
I S T R Y. Table. 

| Copper. A fine green colour for painting. 
Iron. A green altringent liquid. Chalybeated tartar. 

Regulus of Antimony. Emetic,tartar. 

ALKALI. 

ACID of URINE may b; combined with the following Subjlances, viz. 
ACIDS of all kinds. The nature of thefe not known. 

[ Fixed Vegetable. A fait not eafily cryflallized, the nature of which is not known. 
Fossile. A fine cryftallized fait ufed in medicine. 
Volatile. A glafs-like faliae fubftance called microcofmic fait. The acid is always found in this fiate by 

evaporating urine. 
VITRESCENT EARTHS. Glafs of different forts. By fufion. 

f Lead. An inflammable malleable mafs. By calcining the dry fait with lead. 
1 Tin. A mafs refembling zinc ; and inflammable. By ditto. 

' A true phofphorus. By ditto. 
i A bluifh foluticn. By employing a watery folution of the acid, 

j Copper. A corroded powder, or green folution. By a boiling heat in a watery folution of the acid, 
t Mercury. A femi-opaque mafs. By fufion with the acid in its folid form. 

METALS. <j Iron. 

Zinc. 

SEMIMETALS. <J 

OILS. 

Bismuth 
Arsenic. 

| Cobalt. 
Baldwin's phofphorns. 

A corroded powder, foluble in water. By folution in the acid in a watery fituation. 
A trvu: phcfphorus. By fufion with the dry acid. 

, ( A folution in the ordinary way. 
Antimony. ^ ^ brilliant flriated mafs. By fufion with the dry acid. 

A mixture but little changed in appearance from ordinary bilmuth. By fufion. 
A whitifii femitranfparent deliquefeent tnafs. By fufion. 

A reddilh tindfure. By folution. 
By diftilling with fubftances that contain oils or inflammable matters. 

ALKALIES. 

EARTHS. 

METALS. 

FLUOR ACID may be combined with the following Svlflanccs, viz. 
Fixer Vegetable. A gelatinous faline mafs which cannot be cryftallized. Great part of it is alfo difii* 

pated by evaporation to drynefs. 
jFossile. A fubftance fimilar to the foregoing. 
Volatile. Lets fall a quantity of filiceous earth, and forms a cryftallizable ammoniacal fait. 
Lime. 1 

(Magnesia. > A gelatinous matter. 
(Earth of Alum.j 
Siliceous Earth. After long ftanding, cryftals of quartz. 
Silver. ? The-calces of thefe metals partially diflblved; but the properties of the folution u!i 

(Quicksilver. ^ known. 
( Cop per. The calx eafily foluble, and affording blue cryftals ; the metal only partially fo. 
Iron. Diflblved with violence with the emiffion of inflammable vapours into an uncryftalli uncryftallizable liquor. 

ALKALIES. 

EARTHS. 

5 

ACID of SUGAR may be Combined with the following Subjlances, viz. 
Fixed Vegetable. A fait fcarce capable of cryftallization when perftdUy neutral. 
Fossile. A fait difficultly foluble in water. 
Volatile. An ammoniacal fait [hooting into quadrangular prifms. 

SLime. A kind of fclenite from which the acid cannot be feparated but by a burning heat. f rN T x A r 1*4 _  1  /I f — /*— 1., Ld ....r. 4- I ERR A 
U. JT E WiliCC i 
Alum. A yellow' pellucid mafs incapable of cryftallization, and liquefying in the air. 

METALS. 

SEMIMETAL. 
1NFLAMMABI 

Ponderosa. A fait formed into angular cryftals, fcarce foluble in water. 
])Magnesia. A white powder infoluble without an excefs of acid 

Earth of . 
rGoLD. 
I Silver. ( calces of all thefe metals diflblved, but the nature of the folutions unknown. 

< Platina. I 
| Quicksilver, j 
LIron. Diffolved in great quantity, and forming a yellow prifmatic fait eafily foluble in w'ater. 
Cobalt. A yellow-coloured fait forming a fympathetic ink with fea*falt. . 
ES. Al cohol. An ether which cannot eafily be fet on fire unlefs previoufly heated, and burning with< 

blue flame. 

ill 

ALKALIES. 

EARTHS. 

ACID of B 0 R -4 X, or SEDATIVE SALT, may be combined with the following Subjlances, viz. 
Fossile. Boras. A native fubftance, which may be imitated by art. It is of great ufe in promoting v-! 

fofion of metals and earths. 
Volatile. An ammor.iacal fait (hooting into fmall cryftals, and melting by an intenfe heat into a grcyi'11 

coloured glafs. , ;|r 
(■Magnesia. A fait cryftallizable in vinegar and acid of ants. Decompofed by other acids and fpirit of winf 
I Earth of Alum. In certain proportions a fait difficult of folution; in cthprs a hard mafs refenrblingP11 

mice-(lone, yet partially foluble in water, 

r tv 

metM 

is
 



A COHOL. 
Lter. 

ble. 
TAL. 
vIIMETAL. 

C HEM I S T R Y. 607 
Ihon. An amber-coloured folution yielding cryftals of a yellow colour. 
Arsenic- A cryftallizable compound fhooting into pointed ramifications, or forming a greyiflr, white, or 

yellow powder. a o j j * 
A folution with a confiderable heat, which burns with a green flame. 
A folution in a confiderable heat. The other mixtures with this acid not known. 

ACID of AMBER may be combined with the following Suljlances, viz. 
^ Fixed \egf.tjjble. A tranfparent and cryftallizable fait, but deliquefcent. 
•<Fossile. A cryftallizable fait not deliquefcent. 
( Volatile. An ammoniacal fait ffiooting into acicular cryftals. 
f Lime. A cryftallizable fait, difficult of folution and not deliquefcent.' Decompofed by common fal am* 
^ moniac. 
J Magnesia. A gummy deliquefcent faline mafs, not cryftallizable. 
^ Far » h of Alum. A prifmatic f?.lt incapable of decompofition by alkalies. 
f Silver. A fait fhooting into thin oblong cryftals obtained from the precipitate ; but no folution of the per- 

fedl metal. 1 

Copper. A cryftallizable fait of a green colour. 
Iron. A cryftallizable fait of a brown colour. 
I in. A cryftallizable fait from the precipitate, fcarce to be decompofed by alkalies. 

IL ead. A cryftallizable fait from the precipitate. 
C Zinc. A cryftallizable fait. 

IMIMETALS. < Bismuth. A cryftallizable fait from the precipitate, not to be decompofed by alkalies. 
( Regulus of Antimony. A folution of the precipitate. 

^ KALIEb. 

E RTKS. 

TALS. 

KALIEiS. 

ACID of A A C may be combined with the following Sulfances, viz. 
Fixed Vegetable. A cryftallizable fait, deliquefcent in the air. 

' Fossile. A fait of a fimilar nature. 
Volatile. 

Irths. 

An ammoniacal liquor, cryftallizable with difficulty. 
Chalk or Coral. A cryflallizable fait which does not deliquate. 
Magnesia. A faiinc liquor fcarcely cryftallizable. 
Terra Ponderosa. A cryftallizable fait which does not deliquefce. 
Earth of Alum. Unites with difficulty, and fcarcely to the point of faturation. 

pound not known. 
Silver #. By folution. The calx of filver precipitated from aquafortis by alkalies; but does not aft upon 

it in its metallic ftate. 
Copper. Beautiful gieen cryftals. By diffolving and cryftallizing calcined copper, 

its metallic ftate. 
Iron. A cryftallizable fait. It diflblves this metal with great facility, 

j Lead *. A fait refembling faccharum faturni. By diffolving the red calx of lead. But it does not aft upon 
E it in its metallic ftate. 

Zinc. Elegant cryftak. By the ordinary means, 
ieffeftsof this acid upon other bodies, or the ufes to which thefe combinations might be applied, are not yet fufficiently 
known.. . 

EALS. 

IIIMETAL. 

The nature of the com- 

It afts Howdy upon it in 

a: CALIES. 

EiRTHS. 

MIPALS. 

SIllIMETALS. 

INLAMMA- 
1 BLES. 

ACID OF ARSENIC may be combined with the following Subfances, viz. 
T Fixed Vegetable. A ponderous lalt fhooting into fine cryftals by fuperfaturation with acid. 
< Fossile. A fait cryftallizable when perfeftly neutral. 
(.Volatile.* A peculiar kind of ammoniacal fait parting with the alkali, and decompofing feme of it in a 

ftrong fire. 
J Chalk. A cryftallizable fait fcarcely foluble. 

Magnesia. A gelatinous mafs which cannot be cryftallized. 
(.Terra Ponderosa. An infoluble white powder. 

C Copper. A green-coloured folution. 
^Iron. A very thick gelatinous folution. 
JLead. A folution which cannot be cryftallized. 
(Tin. A gelatinous folution in the moift way. A mixture taking fire in clofe veffels in The dry way. 
("Zinc. A folution in the moift way, and in the dry, a mixture taking fire in clofe veffels. 
j Bismuth. A partial folution. 

<J Reculus of Antimony. A partial folution. 
j Cobalt. A partial foiution of a red colour. 
^Manganese. A partial folution in its natural ftate. When the manganefe is phlogifticated, a cryilallizable 

fait may be obtained. 

fS harcoal. A mixture taking fire and fubliming when heated in clofe veffels. Oil of Turpentine, &c. A thick black fubftance after fome days digeftioa. 
(.Sulphur. A red fubliroate. 

alkalies; 
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ALKALIES. 

CHEMISTRY. 

ACID of MO LYB DAL NA may be united with the following SubJlanceSj viz, 
C Fixed Vegetable. A cryilallizafcle fait. 
^Volatile. A neutral fait, the nature of which is unknown. 

Tablitfr 

ALKALIES. 

EARTHS. 

MEJALS. 

SEMIMETAL. 

ACID of MILK may be combined with the following Subflances, viz. 
{Fixed Vegetable. A deliquefcent fait foluble in alcohol. 

Fossile. A fait of a fimilar nature. 
Volatile. A deliquefcent fait parting; with much of the alkali by heat, 

t Calcareous and Argillaceous. Deliquefcent falts. 
£ Magnesia. A fait more eafily cryftallized, but deliquefcent. 
{Copper. A blue folution, which cannot be cryftallized. ... A , 

Iron. A brown folution, with the emiffion of inflammable air,, yielding no cryftals. 
Lead. An aftringent fweetifh folution, which does not cryftalhze. 

Zinc. A cryftallizable fait, with the emiflion of inflammable air during the folution 

ALKALIES. 

EARTHS. 

ACID of SUGAR of MILK may be combined with the following Svbfances, viz. 
("Fixed Vegetable. A fait very difficult of folution. 
< Fossile.' A fait more eafily foluble. 
^Volatile. A peculiar kind of ammoniac. 

Absorbent and Argillaceous. Irifoluble falts. 

ALKALIES. 

EARTHS. 

METAL. 
SEMIMETAL. 

ACID OF APPLES may be combined with the following Suhjlances, viz. 
Fixed Vegetable, Fossile, and Volatile. Deliquefcent falts. 
("Calcareous. A fait difficult of folution unlefs the acid prevail. 
<Magnesia. A deliquefcent fait. 
( Earth of Alum. A fait very difficult of folution. 
Iron. A brown folution, which does not cryftallize. 
Zinc. A fine cryftallizable fait. 

t!I 

ALKALIES. 

EARTHS. 

ACID of FA T may be combined with the following Subfiances, viz. 
• C Fixed, Vegetable, and Fossile. Neutral falts of a particular nature. 
( Volatile. A concrete volatile fait. 
( Calcareous. A cryftallizable fait of a brown colour. 
^Magnesia. ? ^ crummy mafs, which refufes to cryftallize. 
(Earth of Alum. 3 & 

Cplatina. The calx copioufly diffolved, and even the perfeft metal attacked by diftillation to drynefs. 
! Copper. A green folution, which cannot be cryftalhzed. 

<> Iron. A cryftallizable fait, which does not deliquate. _ 
j Lead. An aftringent folution of the red calx called minium. 
Tin. A folution in fmall quantity. 

(Mercury. A folution by being twice diftilled from the metal. 
(Zinc. Difiblved in its metalline ftate. 

, \ to) Bismuth. A folution of the precipitate. SEMIMETALS. . Regulus of Antimony. A cryftalhzable fait, which does not deliquate. 

(^Manganese. A perfeft and clear folution. 

U] 

m 

METALS. 

ALKALIES. 

EARTHS. 

ACID OF BENZOIN may be combined with the following Subjlances, viz. 
(Fixed Vegetable. A fait (hooting into pointed feathery cryftals. 

Fossile. A fait procurable in larger cryftals. 
(Volatile. A deliquefcent fait fcarce cryftallizable. 
( Calcareous. A cryftallizable fait not eafily foluble. 
1 Magnesia. A cryftallizable fait eafily foluble. 

cr’i FIXED ALKALI, -whether Fegstjble or Femur., can he united with the following Bodies ; hit the Vegetahle u left h 
ACIDS : "Vitriolic, Nitrous, Muriatic, Vegetable, and acid of Urine, of Amber, of Ants, of Borax, &c. as the fo 

part of this Table. 
ALKALIES of all forts. The ufes of thefe mixtures are not known. > Aij C Liquor fdicum. By fufion with twice their veeight of alkalies. ... 

(Crystalline. \ Glafs. By fufion with a much fmaller proportion of alkali. This is the compofitio 
J \ cryftal glafs, and all others commonly ufed. ... - ,• 
(Absorbents. Argillaceous, and all kinds of earths. Glafs. By fufioa ; differing in quality accor u 

the nature of the ingredients. Glafs is likewife produced with it in fufion with metals. 
(Gold*. After having precipitated it from aqua-regia, it diffolves it if the alkali has been calcined wi 

(Silver*. After having precipitated it from the nitrous acid, it diffolves it if the alkali has been calcin 
contact with the flame. 

EARTHS. 

METALS. 

N° 76. 



'abli H E M I S T R 
By the ordinary means of folution. 

Y* 609 
fTi*. A corroded powder. " 
Copper. By ditto. 

FTAI S i ^EAD' ^ % ditto. This ftains hair black. | Iron *. A blood-coloured folution. By dropping a folution of iron in the nitrous acid, into an alkaline lixivium. 
Msrcury*. A fluid lolution. After precipitating it from acids; if the alkali is in too large proportions, it 

L then diflfolves it, efpecially if the alkali has been calcined in contaft with the flame. 
fZiNC*. By folution, after having precipitated it from the nitrous acid. 
Bismuth *. By folution, after having precipitated it from the nitrous acid. 

fRermes mineral. By diflblving antimony in an alkaline lixivium, filtering, and allowing it to 
Hand in a cool place till it precipitates. 

Golden fulphur of antimony. By diflblving a crude antimony in an alkaline lixivium, and precipi- 
tating by an acid. 

Antimony i ^ePar antimpaii. By deflagrating crude antimony with nitre. 2MIMETALS. 4 " J Crocus mttallorum. Is hepar antimonii pulverifed and edulcorated with water. 
I Diaphoretic antimony. By deflagrating regulus of antimony with nitre. 
J Antinwnialed nitre. By diflblving diaphoretic antimony in water, and allowing it to cryftallifce. 
j Magiflery of antimony. By precipitating a folution of diaphoretic antimony by adding vinegar. 
{^Regillus antimonli medicinalis. By fufing crude antimony with alkali. This is not properly a 

compound of alkali and antimony, but of another kind. But as it is a term much ufed, 
it was proper to explain it. 

Arsenic *. A metallic arfenical fait. By a particular elective attraction from regulus of antimony and nitre, 
f Expres sed. Soap. The beft hard foap is made of olive-oil and fofiile alkali. The ordinary white foap of 

this country is made of tallow and potaih ; black foap with whale-oil and potafh. 
Essential. Saponaceoui tnafs. Belt made by pouring fpirit of wine upon eaiiftic alkali and then oil, digeft- 

ing and fliaking. 
j Empyreumauc. This mixture difiblves gold when precipitated from aqua regia ; and is the bafls of the fine 

coloui called Pruffian blue ; and has various other properties, as yet but little known. 
^-Fossilf. This has no name, nor are the properties well known ; but from fome obfervations that have been made 

on native foapy waters, it is probable that it would keep linen much longer white than any other kind of foap. 
C Hepar fulphuris. By injecting alkalies upon melted fulphur. 
\Lac fulphuris. By diflblving fulphur in an alkaline lixivium, and precipitating by an acid. 
Alkaline lixivium, when cauitic, or even the ordinary folution of mild alkali, is a fluid of great power in wafhing, 

blacking, &c. 
Fixed. Mild alkali. This is the general (late in which alkalies are found ; but if they are rendered cauftic by- 

means of quick-lime or otherwife, they again abforb it from the air, or from many other bodies, by elective 
attraction. When perfectly mild, this alkali may be made to aflame a cryflalline form. 

ILS. 

LJLFHUR. 

/ATER. 

JR. 

r 

ietals. 

The VOLATILE ALKALI, or SPIRIT OF SAL AMMONIAC, can be united with theft Bodies, viz. 
■ CIDS : Vitriolic, Nitrous, Muriatic, Vegetable ; of Urine, of Amber, of Ants, &c. 
.LKALI, as above. 

r * r Aurum fulminant. A powder obtained by precipitating it from aqua regia by volatile alkalies, UCLD . liquid folution. By adding a large proportion of alkali after it has been precipitated from aqua 

regia. This depofites the gold when long expofed to the air. The curious vegetation called 
arbor Dima is formed by adding mercury to this folution. A violently fulminating powder ob- 
tained by digeftion. 

Silver *. A folution. After it has been precipitated from the nitrous acid. A fulminating powder by digeftion. 
Platina *. By folution, after having precipitated it from aqua regia. 

[A blue-coloured folution. By the ordinary means. This when evaporated to drynefs, and mixed 
with tallow, tinges the flame green. 

Copper. < Sapphire-coloured cryftals. By cryflallizing the folution. 
' Venus fulminans* By evaporating the folution to drynefs. 
Aqua cerulea fapphirina. By mixing fal ammoniac, quick-lime, and thin plates of copper, with wa- 

ter, and allowing them to remain a night. 
Iron. By ordinary Iblution. 
Lead. By ditto. 
Tin. The mixts that are produced by thefe metals are little knownt 

TBism uth *. By folution, after having precipitated it from the nitrous acid. 
J Antimony. 
) Cobalt. A reddifh liquor. By folution, 
(_Nickel. A blue liquor. By ditto. 
Expressed. Has no name. By folution. ^ . . - .. . . . .. 
Essential. Sal volatile oleofum. By ditto with fome difficulty, unlefs the alkali is in a can tic ftate. 
Empyreumatic. A pungent oily fubftance, of great power in medicine. The principal one ox this kind in 

life is fpint of hartfliorn. 
Fossile. A particular kind of fo?.py (ubflance. 

Vol. IV. Part It. 

EMIMETALS. 

>ILS. 

H SULPHUR. 
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SULPHUR, 
ALCOHOL: 

WATER. 

AIR. 

Table. CHEMISTRY. 
Smoking fplrit o? fulphur. By (Milling fal ammoniac, quick-lime, and fulphur. 
By diddling alcohol from volatile alkalies-, it acquires a cauftic fiery tafte ; but the union is not complete. 
This folution might be of ufe in wafhing or bleaching ; but, unlefs in particular cafes, would be too expenfive. 

It coagulates with alcohol. r 

Fixed. Ptind volatile alkali. Phe ufual ftate in which it is found ; nor has any method yet been difcovered of 
rendering it folid but in this ftate. 

METALS. 

ALCOHOL. 

EXPRESSED DIES may be combined with the following Subjlances, viz. 
ACIDS: Vitriolic, Nitrous, Muriatic, Vegetable, of Urine, of Amber, as in the foreg-ointr part of this Table. 
ALKALIES : Fixed and Volatile, as above. 
CALC AREOUS EARTHS. A kind of plafter. By mixture when in a cauftic ftate. 

f Tin*. Ditto. By folution when the tin is in the ftate of a calx. 
ME j. ALS. .Lead . Ditto. Ly boiling the calx of lead in oils. This is ufed for cements in water-works. The com* 

( mon white paint is a mixture of this lefs perfect. 
SEMIMETALS. Zinc*. Ditto. By ditto. 
OILS : Effential, Empyreumatic, and I'oflile. By mixture ; but their ufes are not much known, 
SULPHUR. Balfam of Sulphur. By folution in a boiling heat. 
ALCOHOL. Aftei exprefted oils are fieed from loap or plafters, they are foluble in alcohol; but not in their ordinary ftatc, 

ESSE A ~T IAI. OILS may be combined with the followin'? Subdances, viz, 
ACIDS : Vitriolic, Nitrous, &c. as above. * J ’ 
ALKALIES : Fixed and Volatile, as above. 

C Copper. By folution. 
( Lead. By ditto. 

OILS of all kinds. By folution or mixture. 
SULPHUR. A balfam of fulphur. By folution, imperfesftly ; better by adding eflential oils to the folution made by expreffcd 

oils or hepar fulphuris. J s‘ 
( Imperfeil mixture. By folution. 
( Aromatic waters. By diftillation. 

WATER. Diftdled water of the fhops. By diftilling recent vegetable fubftances with water. 

E M PYRE U MAE IL OILS may be combined with the following Subflances, viz. 
ACIDS: Vitriolic and Nitrous, as above. & J > 
ALKALIES : Fixed and Volatile, as above. 4 

OILS of all kinds. By mixture. 
ALCOHOL. By folution. By repeated diftillations the oils are rendered much more fubtile. 

F 0 S S11. E OILS may be combined with the followin'? Subfiances, viz. 
ACIDS t Vitriolic and Nitrous, as above.. J ^ * 
ALKALIES : fixed and Volatile, as above. 
OILS of all kinds. By mixture. 
SULPHUR. With fome difficulty, by folution. 
ALCOHOL.. - - - By ditto. 

* /^tta * — r.. . SULPHUR may be combined with the following Subjlances, viz, ACID ' : Vitriolic ; with tde phenomena above defcribed. 
ALKALIES : Fixed and Volatile, as above. 

Silver. A mafs of a red-like colour. By adding fulphur to red-hot filver, and fufing; found alfo with ii 
in the ftate of an ore. . 

Lead. A fparkling friable mafs, hardly fufible. By deflagrating fulphur with lead. This in a native ftate 
forms the ore of lead called galena. 

Copper. A black brittle mafs, eafily fufed. By adding fulphur to red-hot copper, or ftratifying with ful- 
phur and fufing. Naturally in fome yellow pyrites. 

'A fpungy-like drofs, eafily fufible. By putting fulphur to red-hot iron. This is alfo found na- 
turally in the common yellow or brown pyrites. 

A fulminating compound. By mixing filings of iron with fulphur, moiftening themwith water, 
and pi effing them hard, they in a few hours burft out into flame. This compofition has been 
employed for imitating earthquakes. 

Crocus mortis. By deflagrating with iron. 
i Croats mortis aperient. By calcining the crocus martis in the fire till it a {fumes a red'appearance. 
{.Crocus martis ajlringens.. By puftiing the heat ftill further. 

A dark-coloured mafs, refembling antimony. By fufion. 
{Etbiops mineral. By heating flowers of fulphur, and pouring the mercury upon it,, and ftirring it 
I well. Its natural, ore is called cinnabar. 
, FaSitious cinnabar. By applying the mercury and fulphur to each other in their pure ftate, and' 

fubliming.. 
Cinnabar of antimony. By fubliming corrofive fublimate and-crude antimony ; or the refiduum, 

l after diftillmg butter-of antimony,. 

METALS. 4 
Iron. { 

Tin. 

Mercury. J 

SEMIMETALS. 



Table, CHEMISTRY, 6i i 
If in its metalline ftate, the fulplur fe- 

SEMIMETALS. < 

METALS. 

'Bismuth. A faint greyiih mafs, refembling antimony. By fufion. 
parates in the cold; but not fo if the calx has been employed. 

Antimony. Crude antimony. By fufion. 
Zinc*. A very brittle, dark-coloured, (hining fubllance. With fome difficulty, by keeping it long in a 

moderate fire, and covering it feveral times with fulphur, and keeping it conftantly ftirred. 
Yellow arfenic. By fufing it with -Ath its weight of fulphur. 
Red arfenic. By ditto with ~th its weight of fulphur. 

Arsenic.-! Ruby of fulphur, or arfenic, or golden fulphur. By fubliming when the proportions are equal. 
Orpiment. A natural production ; not perfectly imitable by art; compofed of fulphur and arfenic. 

Much ufed as a yellow paint. 
Nickel. A compound; compact and hard as lead; of a bright metallic appearance; internally yellow. By fufion. 

OILS : ExpvelTed, Effential, and Foffile, as above. 
WATER. Gas fylvejlre. By receiving the fumes of burning fulphur in water. This ought rather to be called a union of the 

volatile vitriolic acid with water. 

ALCOHOL may be combined with the following Subjlances, viz. 
ACIDS : Vitriolic, Nitrous, Muriatic, Vegetable, and of Borax, as above. ’ 
ALKALI* : Volatile, as above. 
METALLIC calces, in fomefparticular cafes. 
OILS : Expreffed, Effential, Empyreumatic, and Foffile, as above. 
WATER. By folution. 

' GOLD may be combined with the following Subjlances, viz. 
ACIDS : Vitriolic*, Nitrous*, and Muriatic*. In the circumftances and with the phenomena above deferibed. 
ALKALIES: Fixed*, and Volatile*, as above. 

fSiLVER. By fufion. And the fame is to be underftood of all the combinations of metals, unlefs particularly 
fpecified. * • . . y, 

I Platin a. Duftile, and of a dulky colour. This has been employed to debafe gold, as it is of the fame fpe- 
cific gravity, and is not difcoverable by the ufual tefts for difeovering the purity of gold. 

Lead. A very brittle mafs. Gold is rendered pale by the leait admixture with this. 
! Tin. * A brittle mafs when the tin is added in confiderable quantity ; but the former accounts of this have 
^ been exaggerated. . . r , . „ . , . . ... 

Copper. Paler and harder than pure gold. This mixture is ufed in all our coins, the copper being called 
the alloy. 

Iron. Silver-coloured, hard and brittle ; very eafily fifed. . . 
.Mercury. Soft like a pafte called an amalgamum. By folution ; it being in this cafe called amalgamation; 

and the fame is to be underffood of the folution of any other metal in quickfilyer. 
f Zinc. A bright and whitiih compound, admitting of a fine poliffi, and not fubjeft to tarnifh ; for which 
| qualities it has been propofed as proper for analyfing fpecula for telefcopes. 

Arsenic. Brittle ; and the gold is thus rendered a little volatile. 
SEMIMETALS. <! Antimony. A fine powder for ftaining glafs of a red colour. By calcination. 

Bismuth*. A brittle whitifh regulus; volatile in the tire. 
Cobalt. 
Nickel. White and brittle. 

S IL VER may be combined with the following Subjlances, viz. 
ACIDS : Vitriolic*, Nitrous*, Muriatic*, Vegetable*, and Acid of Ants*, as above. 

CRYSTALLINE EARTHS rnd^er^mous matters. A fine yellow opaque glafs. The fineft yellowpamt for porcelain Is 
procured from a glafs mixed with fiber. 

rpL0AT,«.abp>ee'tty pure and malleable. Difficult of fufion ; and in part feparates when cold. 
Lead. Very brittle. 
Tin. Extremely brittle, as much fo as glafs. . „ . . 
Copper. Harder than filver alone. Ufed in fmall proportions as alloy in coins. 

ME«uRt»h“ B^m%amX.n w'ithT,lver-leaf, or calx of filver precipitated by .copper, but not by fate. ^Mercury ^ ^ „„ otha. metals, the fame way as the amalgamum of gold. 

f Zinc. Hard, fumewhat malleable, and of a white colour. 
J Antimony. A brittle mafs. 

SFMIMETALS. <1 Bismuth. A white femi-malleable body. 
SEMI j Arsenic. Brittle ; the filver being rendered in part volatile, 

b Cobalt. 
SULPHUR, as above. LEAD may be combined with the following Subjlanchf vie, 

ACIDS • Vitriolic, Nitrous, Muriatic, Vegetable, of Urine, of Ants, as above. 
ALKALIES; Fixed and Volatile, as above. ^ H g CRYSTALLINE 

METALS. 



Y. Table, 

if large 

METALS. <! 

SEMIMETALS. <( 

C H E M I S T R 
CRYSTALLINE EARTHS. A thin glafs. By fufion in a moderate heat. 

f Gold and Silver, as above. 
(• Platina. Of a leafy or fibrous texture, anJ purplifh or blue colour, when expofed to the air 

' proportion of platma is ufed, it feparates in the cold. 
I Tin. A little harder than either of the metals, and eafily Med: hence it is ufed as a folder for lead • and 

Co P rr R r^T’T1 in^ed^nt8,of Pewler- the fire is long continued, the tin floats on the furface. Copplr . Bnt le and granulated, luce tempered iron or fteel when broke. By throwing pieces of Conner 
mto melted lead. The union here is very flight. vs or copper 

'““.he ftte ^ ^ “ ““ ir°n haS bee” r'du“d t0 

“"united'with^rScryi0”' ^ ” * ”^8 h“l> »“fc6 bii'““th haS F^icfly 
ZlNC- 3nd brittrle* iB/ P°Uring zlnC °n melted kad* If the zinc is melted, and the lead in jected upon it, it then deflagrates. aa m 

Antimony*. 
B.smuth. A grey-coloured femi-malleable body, eafily Med; and thence ufed as a folder for lead or tin. 

a S a Sre7'col°uretl brittle mafs, eafily fufed, and extremely volatile. Arsenic. < A hyacinth-coloured glafs. By fufion in a confiderable heat. This glafs is eafily fufitd • and i» 
a much more powerful flux than pure glafs of lead. 6 y - , ana i* Cobalt. 1 he nature of this compound is not known. 

.Nickel. A brittle metallic body. 
OILS-: Exprefled* and Effential, as above. 
SULPHUR, as above. 

ArTnC'. vv • r * nr . »r f ^ com,,’nt<1 m;iI> <l>' folloio'mg SMancu, viz. 
A?t ASr ,7? ’a N,,ro"s*> «“"•*«. Vegetable*, of Urine, as above. ' , Tixed and Volatile, as above. 
CRYSTALLINE EARTHS or ^-itreor, matters. An opaque white vitreous mafs, wldch forms the bafis of white enamels, 

j i lat in a. A coarle hard metal which tarnifhes in the air. 
Copper. A brittle mafs. When the-copper is in fmall proportions, it is firmer and harder than pure tin 

I his, in right proportions with a little zinc, forms bell-metal. P 

Iron. A white brittle compound. By heating filings of iron red-hot, and pouring melted tin upon them 

MaaclT ™,"ig ,hC r'V-,VnadC !>f !r0n> “d * ptoportion^rirfenk" P 

L _ By being fnbS wlih M^imr td fal ammonLL ^ ^ ^ ^ »»>«*• 
f A»nMmra*d a»lb/lUk' ""‘'p th,i ri-° is in P™portions, it forms a very fine kind of pewter. 
nZ'Zu n R? T Vrr!S\ rBy cleaive attraaion from copper and crude antimony. 
'Med, andnfmpioyed’asaa" foUerr0l“’ *h“ * ^ ^port.on of bifmuth is ufed. This is very eafily 

METALS. 

SEMIMETALS, 
A fubitance in external appearance rtfemblinfr zinc. 

By fufion. Q 

A brittle metallic mafs. 

Arsenic 
Cobalt 

LNickel. 
OIL : Exprefled*, as above. 
SULPHUR, as above. 

ACIDS : Vitriolic, Nitrous, MuriftfcfwfeLr^of UAk" of A^ 
ALKALIES : Fixed, and Volatile, as atefe ’ = °{ ^ ** ^ 

f Gold, Silver, Lead*, and Tin, as above. 

' poliffi. A 'Vhi“ and hard comF“d’ does not tarniih fo foon as pure copper,and admits of a fine 
j Iron. Harder and paler than copper. EafiJv fufed. 

bM a“s ^ 

METALS, 

The larger the proportion of zinc, the 

By employing zinc, in fubfiance in fmall 

Brafs^ Commonly made by cementation with calamine. 
| paler, harder, and more brittle is the brafs, 

ZiNC.-j Prince's metal, pinchbeck, and other metals refemblmo- gold. 
J proportions. The bell pinchbeck about I-4th of zinc. 

SEMIMETALS, i Antimqn^. Bylufion.^ fubihtnce> f°Und 111 CornwalI> confifting of zinc and copper, and ufed as a folder. 
Bismuth. A palifh brittle mafs. Somewhat referebling filver. 
Arsenic. White copper. By pouring arfenic, fufed with nitre, upon copper in fufion. If too lanre a era 

portion of arfenic is tried, it makes the compound black aad apt to tarififh. S Pr°* 
cobalt. White and brittle. 

^Nickel. 
OIL : Effential, as above. 
SULPHUR, as above. 

compound 

White and brittle, and apt to taraifh. 

IRON 



Table. CHEMISTRY. 6rj 

METALS. 

IRON may le combined ‘with the following Subjlances, viz. 
ACIDS: Vitriolic, Nitrous, Muriatic, Vegetable, of Urine, of Amber, of Ants, as above. 
ALKALIES : Fixed *, and Volatfle, as above. 
V IT RESCENT EARTHS. A tranfparent glafs. In general blackidx; but fometimes yellow, green, or blue. The colour is 

influenced by the degree of heat as well as nature of the ingredients. 
( Gold, Silver*, Lead*, Tin, and Copper, as above, 
t Platina. With call iron it forms a compound remarkably hard, fomewhat ductile, and fufceptible of 

a fine pelifh. 
'Zinc. A white fubftance refembling filver. 
Ant imony. The magnetic quality of the iron is totally deftroyed in this compound. 
Bismuth. In a ftrong heat, this emitteth flames. 

SEMIMETALS. Arsenic. A wdiitiih, hard, and brittle compound. By fufmg with foap or tartar. A metal refembling 
fine fttel is made by fuling call iron with a little arfenic and glafs. 

I Cobalt. A compound remarkably du&ile. By fufion in a moderate heat. 
[.Nickel. A brittle mafs. 

SULPHUR, as above. 
ME RCURT may le combined with the following Subjlances, viz.. 

ACIDS : Vitriolic, Nitrous, Muriatic, Vegetable*, of Urine, as above. 
ALKALI: Fixed*, as above. 

t Gold, Silver*, Lead*, Tin, and Copper, as above. 
( Platina. The compound refulting from this mixture is not known. ; 
f Zinc. An amalgam. Soft or hard, according to the proportions employed. 
| Antimony. By melting the regulus, and pouring it upon boiling mercury. By frequently diftilling from 

this amalgam, the mercury is rendered much more pure, and is then called animated mercury. 
Bismuth. A filverizing for iron. By putting this amalgam upon iron, and evaporating the mercury.. It 

I has much the appearance of filver. 
L Cobalt. By mixing firil with nickel, and then adding mercury. 

SULPHUR, as above. 
ZINC may be combined with the following Subjlances, viz. 

ACIDS : Vitriolic, Nitrous, Muriatic, Vegetable,.of Urine, of Amber, of Ants, as above, 
f Gold, Silver, Lead, Tin, Copper, and Iron, as above, 
s Platina. A hard fuhftance. 
CMercury, as above. 
f Antimon y. This mixture is applied to no particular ufe. 
Arsenic. A black and friable mafs. 

^Cobalt. The particular nature and properties of this mixt is not known, 
as above.. 

SULPHUR*, as above. 
ANT I MONT may be combined with the following Suljlances, viz. 

ACIDS : Vitriolic*, Nitrous, Vegetable*, and Urinous. With the phenomena, and by the means aoove defenbed* 
ALKALIES: Fixed and Volatile, as above. 
VITREOUS EARTHS. A thin penetrating glafs ; which is a powerful flux of metals. 

Gold, Silver, Lead, Tin*, Copper, and Iron, as above. 
Platina. A hard mafs.- 
Mercury, and Zinc, as above. 
Bismuth. A mafs refembling regains of Antimony. 

The nature and qualities of this mixt are not known. 
Nature unknown.. 
Ditto. 

METALS. 

SEMIMETALS. <! 

METALS. 

SEMIMETALS. 

OIL : Expreffed* 

METALS. 

SEMIMETALS 

SULPHUR, 

Arsenic. 
Cobalt. 

^Nickel. 
as above. 

METALS.. 

BISMUTH may be combined with the following Sul fiances, viz. 
ACIDS : Vitriolic, Nitrous, Muriatic, Vegetable, and Urinous ; with the phenomena, &c. abo/e de cn e 

VITREOUS MATTERS VA yaiw ore ofBifmuth afford, with theft a blue gWa;. but this ia probably owiug M 
fome mixtiue of Cobalt with it. 

f Gold, Silver, Lead, Tin, Copper, and Iron, as above. _ r j * ’ 
| Platina. This mixture changes its colour much on being expo.ed to me am. 
Mercury, as above. 

f Antimony,, as above. 

SEMIMETALS. <1cob“l£. ftHith nickd or Kgolu. of antimony, and then adding cobalt r hut .it eannotfe 
f united by itfelf. 
^ Nickel. This mixt is not known. 

SULPHLR, a ' ARSENIC may be combined with thefallowing Subfiances, viz. . 

ACIDS : Vitriolic, Muriatic*, Vegetable*, and Urinous; with the phenomena, &c. Ao/e menuonc ALKALIES* 
4 



CHEMISTRY. Table. 
ALKALIES : Fixed, and Volatile ; with the phenomena, and by the means mentioned above. 
VI i REGLTS MATTERS. A glafs which greatly promotes the fufion of other fubilances. The arfenic mud fird be prepared 

by diiiolving and precipitating from alkalies. * * 
METALS ^ Gold, Silver, Lead, Tin, Copper, and Iron, as above. ^Platina. 

TZinc, Antimony, and Bifmuth, as above. 
.SEMIMETALS. ^Cobalt. 

(Nickel. I he phenomena attending thefe mixtures have not been as yet particularly obferved. 
..SULPHUR, as above. 

P LATINA may be combined 'with the following SubJIances t viz. 
ACIDS : Muriatic*; with the phenomena, &c. mentioned above. 
ALKALI: Volatile, as above. 
METALS : Gold, Silver, Mercury, Tin, Copper, and Iron, as above. 

f ZiNC, Bifmuth, and Arfenic, as above. 
:SEMIMETALS. 1 Cobalt. 

I.Nickel. The phenomena attending thefe mixtures not yet obferved. 

CORAL T may be combined with the following SubJIances, viz. 
ACIDS : Vitriolic, Nitrous, Muriatic, and Urinous; with the phenomena, CA. as above deferibed. 
ALKALI : Volatile, as above. 

T’AP'T'TUO O c t By mixing calcined cobalt with calx of flint, and moidening them with water, and EARTHS. Calx of Flint, j preffing them clofe in wooden tubs. 
,A ^ { Smalt. By vitrifying thefe with the addition of a little potafh. 
METALS : Gold, Silver, Platina, Mercury^,Lead, Tin, Copper, and Iron, as above* 

SEMIMETALS. 5'^INC, Antimony, Bifmuth*, and Arfenic, as above. 
(..Nickel. properties of this compound not known. 

NICKEL may be combined with the following SubJIances^ viz. 
ACIDS : Nitrous, and Muriatic; with the phenomena, lAc. as mentioned above. 
ALKALI : Volatile, as above. 
METALS: Gold, Platina, Lead, Tin, Copper, and Iron, as above. 
SEMIMETALS: Antimony, Bifmuth, Arfenic, and Cobalt, as above. 
SULPHUR, as above. 

„ ABSORBENT EARTHS may be combined with the following SubJIances, viz, 
a r tPa r Twcn<A ’ ^?ltrolf» Muriatic, and Vegetable ^ with the phenomena, and by the affidances above mentioned. A-LKAEIES : fixed as above. 

■F ARTMQ f Crystalline. By this mixture they are both much eafier melted into glafs than by themfelves, but not -H*** "S without the addition of fome alkali. 

ATiri? • ''^RG1LLACE0US' Thj3 mixture eaiily runs into a glafs without any addition. 'WAX EK., Lime-water. By folution. It is fometimes found flowing out of the earth in fprings ; and as it always quits 
the water when expofed to the air, it is there depofed on the banks of the dreams, forming the deny 
incrultations calledpetrificaMns : . And filtering through the pores of the earth, and dropping through 
the roofs of fubterraneous caves, it forms the curious incrudations found hanging from the roofof fuch 
places ; iometimes aifuming forms dupenduoufly magnificent. 

Limejlone. It is from the quality that quick-lime has of ahforbing its air, and again with it relu- 
ming its dony confidence, that it is fitted for a cement in building ; and the great hardnefs of the 
™ 111 oid buildings is owing to the air being more perfectly united with thefe than in newer 

AIR. Fixt. 

ACIDS • ^LEN T EAR THS may be combined with the following Sulfances, viz. 
A T T ^ ’ ai,ld Nltrous* ; with the phenomena, toV. as above mentioned. J 
AEIAAIjJ.: -fixed, as above. 
ABSORBENT EARTHS : as above. 

MFT’ vr1^CiE°iU%■E^S‘ A mafs runnIng mto glafs in a moderate heat. M-t. IA: Eead, I in, Copper, and Iron, as above. 
‘WATER. Although foluble in water by any operation that we are acquainted with ; yet, from its crydalline form, 

are of the crydalline fort Cen °nCt: U PCn ^ ’ and certain ^ 11 18 at t^us da7 m -thofe petrifying fprings whofe incrudations 
iSEMIMETA-LS : Antimony, Bifmuth, Arfenic, and Cobalt, as above. 

^ ^W ^ Abforbent and Earths, as above. With water it only unites into 

£ INDEX. 



Index* 

Absolitte heat, defined, n® 37. 
D'fference.of the abfolute heat of 
different fluids, 46. 

Abforption of beat the univerfal caiffe 
of fluidity, 119. Vapour formed 
by the abforption of latent heat, 
120. , 

Accenfon of H. mberg s pyrophorus 
explained, 14 iB. 

Acetous acid, its fpecific gravity, 400. 
Thi- acid and its combinations par- 
ticularly treated of, 867. Procu- 
red by a particular leu id of fermen- 
tation, ib. Of its combination 
with alkalies, 868. With earths, 8 7 2 
ttfeq. With metallic fubftances,ib. 
Whether tin be foiuble in if, 879. 
Of its concentration, 881. May be 
cryftallized in form of a fait, 882. 
May be reduced into an aerial 
form, 883. Its combination with 
inflammable bodies 884. Produ- 
ces a greater cpiam its of ether than 
the vitriolic aiid, ib. Acid of 
m.lk feems to be of the acet< us 
kind, 978. Whey may be con- 
verted into an acetous acid, 979* 
May be almoft entirely deftroyed 
by fire, xooi. Requifites lor 
bringing it nearer to the Hate of 
tartar, i002- Weftrumb’s unfuc- 
cefsful attempt to do fo, 1003. Dr 
Crell’s opinion of the poffibility ot 
this tranfmutation, 1004. Method 
recommended by him for trying 
the experiment, 1005. His expe- 
riments proving that all the vege- 
table acids may be reduced to the 
acetous, 1006, & feq- Manga- 
nefe foluble with difficulty m it, 
1369. Procurable from the refi- 
duurrj of vitriolic ether, 2d 
Beft prepared from fugar of lead 
and oil of vitriol, 882 Ml Dolfufs s 
metlrod of making the acetous 
ether readily, 884. How toi pre- 
pare it from vinegar of wood, ib. 
T!;e acetous acid has an amiuty.^ 
with that of ants, 1504- How to 
cryfta’lize its combination with the 
volatile alkali, J5*5- Particular 
defeription of the falls formed by 
Combining it with calcareo s earth, 
1^16. With magnefia, 1317. Its 
phenomena with zinc, 15 18. With 
arfenic, 1519- SuPP' {eA.t0 br an 

antid- teagamft that poifon, 1520. 
Produces a curious phofphoric li- 
quor with it, 2d 957’ 
effects on filver, 1523. Goul, 
IC24. Inflammable- fubfiances,. 
j525. Diffolvesgums,gum-refins, 
the flefli and bones of animals, &c. 
ib. Various methods of concen- 
trating it, 15Z6 Of its cryftaili- 
zation, 1527. Difference between 
common acetous-acid and rat.ical 
vinegar, 15281 Mr Keir’s opi- 
nion concerning thera,i529. How 
to obtain it from terra foliata 
tartaii, ib. „ ... 

AebarJ'^method of making crucibles 
from the calx of platina^jBy. _ 

^liid: Phenomena attending the A- 
lution of a metal in one, 180. I he 
jijtrout molt violent in its opera- 
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tion, 181. Vitriolic acid next to 
it, 182. The marine acid much 
weaker than either, except when 
dephlogif icated, 183 The other 
acids Pill weaker, i ’4. Why the 
nitrous acid precipitates a folution 
of tin or antimony, 200. Pure 
vitr iolic acid canm t be reduced in- 
to an aerial Rate but by combi- 
natinn with phlogifton, 202. The 
nitrous acid ftiil more remark- 
ably changed by fi;ch a combina- 
tion, 203. The marine acid ca- 
pable of affuming an aerial ftate 
by reafon of the phlogilb>n it na- 
turally contains, 205 Table of 
the q .airity of acid taken up by 
various bafes. 268. The vitriolic 
acid contains more fire than ihe 
nitrous or marine, 278. On the 
expulfion of the nitrous by the di- 
luted vitriolic acid, 280. By the 
fame concentrated, 281. By a 
fmall quantity of dilute vitriolic 
acid, 282. On the expulfion of 
the marine acid by the concentra- 
ted vitriolic, 283. On the detom- 
pofition of vitriolated tartar by ni- 
trous acid, 28;. This fait cannot 
be decompofed by dilute nitrous 
acid, 287 Of its decompofition 
by marine acid, 288. Requilites 
for the fuccefs of the experiment, 
289. Why the marine acid can- 
not decompofe vitriolated tartar 
previoufly diffoived in water, 290. 
The decompofitions of vitrtolic 
ammoniac and Glauber’s fait by 
this acid never complete, 291 - Ni- 
trous falls decompofed by it, 292. 
Marine falts decompofed by the 
nitrous acid, 293. Scdenite can- 
not be decompofed by marine acid, 
and why, 294. Why the. vitriolic 
acid refumes, on evaporation, the 
bafis it had left, 295. An excefs 
of acid requifite to make metals 
foluble in water, 297. Nitrous 
acid attradls filver more than fixed 
alkab, 301. Solution of lead in 
nitrous acid decompofed by falls 
containing the marine acid, 312. 
Vitriol of mercury decompofed by 
marine acid, 7313. Precipitation 
of corrofive fublimate by con- 
centrated vitriolic acid explained, 
315. Of the excefs of acid in 
the folution proper for ma- 
king experiments on metallic pre- 
cipitates, 334. Iron and zinc 
the only metalsdifiblved by vitrio- 
lic acid, 337. Nitrous acid dif- 
folves ail • metals, though, it has 
lefs affinity with them than the 
vitriolic or marine, 338. Why 
it cannot diffidve them when ve y 
concentrated, 339- wrtat cafes 
marine acid can diffolve metals, 
and when it cannot, 340. A triple 
fait, formed by marine aad, iron, 
and regulus of antimony, 366. A- 
nother by the fame acid, regulus 
of a timony. and copper, 367. 
Bifmuth precipitates arfenic from 
theniirous acjd^bp. Copper preci- 
piutesitfrom the murine acid, 37.0, 

S T R Y. 
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Method of finding the quantity of 
pure acid contained in f[ irit of fait, 
376. In other acid liquors, 378. 
Quantities of acid, water, and alka- 
li, in ('.igeftive fait, 379. Mr Kir- 
wan’s method of faturatingan acid 
exadlly with an alkali, 381. Quan- 
tity of mild and caultic vegetable 
alkali faturated by a given quanti- 
ty of marine acid, 382. Pure ni- 
trous acid cannot be made to af- 
fume an aerial Itace, 383. How 
to determine the quantity of pure 
acid in fpirit of nitre, 384. Pro- 
portion of acid in fpirit of nitre ro 
that in fpirit of fait, 385. To find 
the fpecific gravity of the pure ni- 
trous acid, 385. To determine 
its mathematical fpecific gravity, 
388. Of the quantity of real acid 
contained in it, 389. Quantity of 
acid, water, and alkali, in nitre, 
391. Experiments on the fpecific 
gravity, &c. of vitriolic acid, 395. 
Dilution of the concentrated acid 
neceffary for tliefe experiments, 
396. How to find the fpecific 
gravity of pure vitriolic acid, 397. 
Quantity of acid, water, and alka- 
li, in vitriolated ta: tar determined, 
398. Specific gravity of the ace- 
tous acid, 400. Why the precipi- 
tates of alum and mei cury contain 
a part of the acid, 408. How to 
determine the quantity of pure 
acid in any fubftance, 4x0. Exadl 
computation of the quantity of 
pure acid taken up by.mild vege- 
table alkali, 418. Of the quanti- 
ties of acid and water in fpirit of 
nitre, 426. Quantity of pure acid 
taken up by various fubfiances,> 
428. Quantity of vitriolic acid 
neceffary to faturate mineral alka- 
li, 430. Of the fame alkali fa- 
turated by dephlogiitlcated nitrous 
acid, 432. By marine acid, 
433. Quantity of marine a- 
cid faturated by calcareous earth, 
438. Alum always contains an 
excefs of acid, 448. Proportion 
of the pure earth of alum taken up 
by nitrous acid, 449. By marine 
acid, 450.- Qua: tity of iron taken 
up by ihe v.ti ioiic acid, 453. Why 
vitriolic air is produced by diflbl- 
ving iron in concentrated viti ioiic 
acid. 455. Of the folution of the 
calces of iron in vitriolic acid, 456. 
Proportion of iron diffolved !>y the 
nitrous acid, 458. Vitriolic acid 
adls -on iron in a much more di- 
lute Hate than the nitrous, 461. - 
Proportion of this metal taken up 
by the marine acid, 462. Cakes of 
iron precipitated of areddilh colour 
from the marine acid, 463. Of the 
quantity of copper diffolved in the 
vitriolic acid, 464. 1; flammable 
and vitriolic air obtained bydiffol- 
ving copper in this acid, 465. Why 
the dilute vitriolic acid will not 
atft upon cop} er, 466. Quantity 
of copper diffolved in nitrous-acid, 
468. In marine acid, 469. Ef- 
fect of the vitriolic add on thij 
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470. Of the nitrous acid, of the 
marine acid of thj vitriolic acid,, 
on lead,474. ■ Of the nitrous acid, 
476. Scarce foluble in dilute vi- 
triolic acid, 475. Iffedls of the 
marine acid upon lead, 477. Of 
the vitriolic acid on filver, 478. 
Of nitrous acid on the fame, 479. 
Of the diffoiution of filver in ma- 
rine acid, 480. The nitrous acici 
cannot, according to Mr Kirwan, 
diffoive gold, 484. EffeiSls of the 
vitriolic acid on mercury, 485. 
Of the nitrous acid. 486. Of the 
marine acid, 2d 486. Of the vi- 
triolic acid on zinc, 487. Of ni- 
trous acid upon it, 488. Lefs of 
this femimetal diffolved by con- 
centrated than by dilute nitrous 
acid, 4S9. Effects of the marine 
acid on zinc, 490. Vitriolic acid 
can fcarce diffoive. bifmuth, 492. 
Nitrous acid diftblves it readily, ■ 
492. Marine acid fcarce adls up- 
on if, 493. Effedts of vitriolic a-- 
cid on nickel, ad 493. Of nitrous 
acid, 494. -Of marine acid, 495. 
Of the vitriolic acid on cobalt, 
496. Of nitrous acid, 497. Of 
the marine acid, 498.- Of vitrio- 
lic acid on regulus of antimony, 
499. Of nkreus acid, 5Q0. Of 
the marine acid,: 501. (Jf vitrio- 
lic acid on reg.uius of arfenic, 502, 
Of nitrous acid, 503. Of marine 
add, 504. Quantity of phi gifieti 
contained in it, 509. Why the 
marine acid adls fi> weakly, 
5x0. How to diftii acid fpirits, 
575. Luting- proper for them, 
577. Of the vitriolic acid and its 
combr -iions, 612, etftq. See Vi= 
triolic. Miftake of Mr Morveau 
concerning the exetfs of acid com- 
tained in alum detedled by Mr 
Kirwan, 642. This excels necef- 
fary to render aium foluble in wa- 
ter, 643. Too great an excefs 
prevents the cryftafiization of the 
fait, 681. This excels beft reme- 
died by the addition f pure clay 
to the liquor, 6%Zi etfeq. The fu- 
perfiuous acid might be advanta- 
geoufly diftibed, 6891 Nitrous a- 
cid and its combinations,722, rtfeq. 
See Nitrous. Experiment on the 
tranfmutation of vitriolic into ni- 
trous acid. 721. Inconclufive, 722, 
Marine acid and its .combinations, 
782, et fcq. This acid m :y be de- 
phlugillicated by fpirit of nitre or 
manganefe, 790. Mr Scheele’s 
method of doing it by me.irrs of 
piamganefe, 791. Properties of 
dephlogifticated marine acid, 792, 
A miftake of Stahl concerninguts 
converfion into nitrous acid ac- 
counted for,793. Sec Marine. Fluor 
acid difeovered by Mr -Murgraaf, 
&c; Sad, et feq. Marine acid pro- 
ved to be different, from that of 
fluor, 835. And likewife the vi- 
triolic, 83d. See Fluor. Of the-a- 
cid of borax and its combinations, 
858—8dd. See Borax vzd Sal Se~ 
jativus. Of the acetous acid and 
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its comLinafLns, SfTy—S§4. See 
Acetous. Of the acid of tartar, 
885—S95. See Taitar. Of the a- 
cid of fugar, 896—903. See Sugar 
and Saccharine. Of the phofpho- 
ric acid, 904—907. See Ibofphoric. 
Of the acid of ants, 2d 907, 90S. 
See Ants. Of the acid of amhtr, 
909—9x5. Purified by marine a- 
cid, 911. Effe&s of fph it of nitre 
enit, 912. Of oil of vitriol, 913. 
Of the acid of arfenic, pid, et fea. 
Nitrous add decompofes arfenic, 
918. As does alfo dej hlogifticated 
marine acid, 919. See Arjbnc. Of 
the acid of molybdaena, 958, etfeq. 
EfFeds of the arfenical acid on 
fnolybdxna, 959. Nitrous acid 
a<51s violently upon it, 960. See 
JVhohbdeena. Of the acid of lapis 
ponderofus, tungften or Wolfram, 
967, et feq. See TungRcn. Differ- 
ence between the acids of molyb- 
daena and tungflen, 971. Why 
Bergman fuppofed both thefe to 
be metallic earths, 97a, 973. Of 
the acid of milk, 974, et feq. Cm- 
tains the acids of tartar and fea- 
falt, 975. Of the acid of fugar of 
milk, 980, 98X. See Milk. Of the 
ac-d of human calculus, 9S2. See 
Calculvs. Of the acid of benzoin, 
984, et feq. See Fltrwers and Ben- 
xnin. Wheiher the acid of ft:gar 

■or of tartar is the bafis of the anr- 
malou? vegetal le acids, pgd. Dr 
Crell’s method of cryftalli/ing the 
acid of lemons, 997. The crylial- 
lized fait cannot be converted into 
acid of fugar, 999. Produdf of the 
acid of tartar by dry did illation, 
xooo. Acetous acid almofl entirely 
deftrudtible by fire, 1001. Of the 
tranfntutation of the vegetable a- 
cids into the acetous acid, 1002— 
1015. See Acetous. Phenomena re- 
fulting from the mixture of acid 
fpirits with one anofhVr, xo.po. 
Solution of falts promoted by vi- 
triolic acid, 1048. Terra ponde- 
Tofa ufually found in a ftate of 

■ combination with this aci 1, 1049. 
Effecls of marine acid on aerated 
terra pn derofa, 1053. See Terra 
Ponder of a. White matter contained 
in the vitriolic acid flrown to be 
gypfum, 1059. Vitrlo.ic acid ea- 
fily difcoverable byfolution of terra 
ponderofa, 1058. Mai mor metal- 
licum foluble in vcy concentrated 
vitriolic acid, 1063. Whythefluor 
acid will not diffolve flirt diredlly, 
1073. Why tltefilieeousearthfi nic- 
times cannot be precipitated bv an 
acid without the afliftance of hear, 
1079. Ear:h of flints precipitated 
by fluor acid, 1080. Neither rl.e 
nitrous nor marine acid necefliry 
for the preparation of aurum ful- 
aninans, 1117. Vitriolic acid par- 
tially diflblves arfenic, 1271. Ma- 
rine acid diflblves it totally, X27’.. 
Phlogtfticated alkali precipitates 
arfenic from its folntion m marine 
aci i. and from that-only, 1275. 
Arfenic tlecompofed by dephlogi- 
fticated marine acid, 1271. Pheno- 
mena of arfenic with nitrous act !, 
1280. Butter of arfenic can fcarce 
be made to unite with marine acid 
1282. Reguius of arferic convert- 
ed by the vitriolic acid into white 
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arfeuic, 1292. Phenomena of co- 
balt %\ ith vitriolic acid, 1300. With 
nitr us acid, 1301. With marine 
acid, 1302. With the acid of borax, 
1303. EfFedh of the nitrous acid 
on nickel, 1313. Dephlogifticated 
marine acid the only folvent of 
platira, X319. Solution of that 
metal in an aqua regia compofed 
of nitrous acid and Ipirit of fait, 
1323. In one compofed of marine 
acid and nitre, 1324. Solution 
cf calx of pdatina irl marine acid 
lets fall a cryftailine powder on she 
addition of vegetable alkali, 1325. 
Bpt not that in the nitrous acid, 
1326. Phenomena of manganefe 

■Vvifh vi rioiic acid, 1360. Phlogi- 
fticated vitriolic acid entirely dif- 
folves it, 1361. And likewife the 
{■.hlogifticated nitrous acid, 
Eftedts fit on maiine acid, 1364. 
Entirely difiblved by this acid 
without addition, 1365. Fluor 
arid can fcarcely diflblve it, 1305. 
Or phofphoric acid, 1367. Acid 
bf tartar j^artly d'ffolves manga- 
nefe, X36S. Acetous acid efl’etfts 
a folution with difficulty, 1309. 
Acid of lemons entirely difiblves 
it, 1370. As does alfo water im- 
pregnated with aeria acid, i37t. 
No j me acid can diffolve manga- 
nefe after r ha~ loft its j hlogifton, 
I375- why the ccn.entrated vi- 
triolic acid diff Ives it without 
addition, 137S. Why the volatile 
fu!} hureous acid diffolves it, 1379. 
Effetfts of the nitrous acid on it 
explained, 1380. Exiftence of 
phlogifton proved in the marine 
acid, 1381. Explana ion of the 
effedls of acid of tartar and of le- 
mons, 1382. And of fluor acid, 
1383. EffecSs of digefting man- 
ganefe and volatile alkali with ni- 
trous acid, 1393, At! acid fuppof ed 
to occafn n the tafte of effential 
oils, 1420. A new one difeovered 
by Mr Homberg, 2d 825. See Acids. 
See aifo PitrioiiCy -\ .1?6,/.<, Ivianne^ 
Acetous, Tartar, Fluor, &C. 

Acids, one of ‘he principal daffies c f 
fait5, 269. DtV.’de 1 in'O mineral, 
vegetable, and animal, ib. Their 
different addon compared with 
that of alkalies, 171. Unite with 
alkalies :nto neutral falts, fome- 
times with, and fometitr.es with- 
out, fffiervefcence, 172, Chanee 
the blue colour of vegetables to 
red, 173- Different degrees of their 
attraddon to alkali-s, 174. The 
vitriolic ftrongeft in a liquid fta e, 
ib. Marine acid ftrongeft in a 
ftate of vapour, ib. The fixed 
acids ftrongeft When the fubjeds 
are urged with a violent heat, ib. 
Attradion of the different ac.ds 
foe phlogifton, (75. The acids are 
capable of forming an union with 
metal, or earths, 176. Will leave 
a. me’al to utr.te wdth an earth, 
J76> 177. And an earth to unite 
with a mild volatile alkali, ib. 
W ill leave a volatile, to unite with 
a fixed alkali, ib. Some will leave 
a. fixed alkali to unite with phlo- 
gifion, 175, 178, Exceptions to 
thefe rules, 179. Why pirecipi- 
tates are fometimes thrown down 
by them, 221. Explanation of the 
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decompufitions effeded by acids a- 
lone, 266. (quantities of the dif- 
ferent acids taken up by various 
bales, 268. This quantity expref- 
five of the quantity of attradion 
they have for each of thefe bafes, 
267. Vitriolic falts decompound- 
ed by the'nitrous and marine acids, 
273. Acids unite with alkalies by 
giving out fire, add quit themfcy re- 
ceiving if, a86. Theattradivepow- 
ers ofacids to metals difficult to bede- 
termined, 296. Prow rtions of the 
different metallic fubftances taken 
up by the different acids, 298. Me- 
tal- have a greater affinity with a- 
cids than alkalies, 299, 303. Ex- 
planation of the table of the affi- 
nities to the different metallic rub- 
ftances, 316. An equal quantity 
of ail the mineral acids taken up 
by vegetahie fixed alkali, 402. 
Quantity of this alkali reqtiifite to 
fat urate the feveral acids, 403. A- 
cids can never totally dephlogifti- 
cate metallic earths, 407. Con- 
centrated acids phl-gifticated by 
abcalies, 409 Of the time re- 
quired bv mixtures of the mineral 
acids with water to attain their ut- 
rw’ft denflty, 422. Of the altera- 
tions of their denfities by various 
degrees of heat, 423. Acids can- 
nof difli Ive calened magnefia 
without heat, 442. Phenome- 
na of different acids with in- 
flammable fubftances, 518. Me- 
tals foluMe in acids, 520. Calci- 
nation and iriciCafeof theirweight 
by acids, 523. H ,w to diftil the 
mineral acids,5 75. Vitriolic, phof- 
phoric, and acetous, acids, found 
in the refin extracted from the re- 
fiduum of vitriolic efher, 2d 722. 
Ni- rjus, marine, and phofphor c 
acid-, capable of expellimr the flixor 
acid, ad 830. Acids of fai ammo- 
niac and nitre expelled by fait of 
amber, 910. Of the anomalous ve- 
getable acids, and the refembiance 
which vegetable acids in general 
bear to one another, 984, ft feq. 
How the anomalous vegetable a- 
cids are divided, 993. Of the ef- 
fential acids, 994 Empyrtunia- 
tic acid0, 99s. Whether the acid 
of fugar or of tartar be the bafis of 
the vegetable acids,996. Dr Creii’s 
proof- that all the vegetable acids 
may be reduced to one, which is 
contained in the pureft Ipirit of 
wine, loch. Phenomena attend- 
ing the d Ablution of vitriolic falts 
in nitious or marine acid-, 1041. 
Nitrous or marine acids are not ne- 
ceffitry fur the prepararion <f au- 
rum fulminarts, 1117. Copper un- 
dergoes a change by combination 
with vegetable acids, 1131. Co- 
louring matter of Pi uffian blue ex- 
pelled by Ecids, and then taken np 
by the atmofphere, 1177. Pheno- 
mena of arfehic with different a- 
cids,i273. Manganefe becomes in- 
foluble in pure acids, by lofing its 
phL gift on, 1375* See add, , J itric- 
l':c, Marine, Vegetable, CTc. 

Acids and Alkalies: inaccuracy of the 
common fefts for trying them, 
lc49- Mr Watt’s experiments on 
this fubjeift, ib. His method of 
preparing a tell from cabbage and 
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other plants, r egq, etfeq, Abforb 
air during their formation, <343. k 

Adopters, or Aladds, defcribed, 3 79. 
Aerated terra ponderofa, analized by 

Dr Withering, 'O57. 
Aerial acid: the conveifion of de] hlo- 

gifticated air into it by means of 
charcoal, a proof of the identity of 
phlogifton and charcoal, 131. De- 
feription of the terra ponderofa 
combined with the aerial acid, 
1031. Aerial acid an i phlogifton 
fuppofed to ex hi in the colouring 
matter of Pruffian blue, 1196. See 
Fixed Air. 

Affinities, quiefeent and di vellent, de- 
fcribed, 267. Table of the affini- 
ties of the three mineral acids to 
thd different metals, 298. Expla- 
nation of this table, 316, Table of 
the proportional affinities t.f the 
metallic calces to phlogifton, 3304 
Dr Black’s general table of alfini- 
t'es, 333. 

Affinity cf the different metals to 
phiogifion, how determined, 318. 

Agents in chemiftry, how diftinguiflx- 
ed from the objedh of it, 22. 

Air f applies inflammable bodies with 
the heat tiiey emit during combu* 
fti-m, 137. To.» great a quantity 
of air Will dinnnifh the heat of a 
fire, or even put it out ent:rq!y, 
and why, 139. Only a fmall quan- 
tity of air can he t.bta ued from 
metals wheti calcined, 191. Dif- 
ferent kinds of it produced during 
the diffohition of met a s, 201. Spe- 
cific gravity of the different kind* 
of air according to Fontana, 375, 
Expofure of aluminous cres to the 
air fomerimes has the fame effiedi 
with roaftirg them, 663. Vitriol 
deprived of its phlogifton by expo- 
fure to the air, 687. Lixivium fan- ’ 
guinia lofts its colouring matter 
by expofure to the air, 1172. This 
colouring matter taken up by the 
air after it has been expelled by a- 
cids, 1x77. Absorbed during the 
formation of acids, 1343. 

Air-bubbles produced in water du- 
ring the a (ft of congelation, occa- 
fion its expa .fion and prodigious 
force, 109. They are extricated 
by a part < f the latent heat dif- 
charged from the water at that 
time, no. 

Alchcmi/ls: their labours were of fume 
advantage to cheiniftry, 13. 

Alchemy firft mentioned by Julius 
Ei micus Maternus, a wr.ter of 
the 4th centiuy, 8. Suppofed to be 
firil deriv'ed from the Atabian«, 
lo The pretenders to it very 
numerous in the beginning of th6 
16th century, n. 

Alchtrne S experiments on the effeifts 
of mixing tin with gold, xoyi, 
etfeq. 

Alemb'c, derivation of that word, 3. 
Alembrvth fal, riiade by fuhliming e- 

quai quantities of corroiive fubli- 
mate and fal ammoniac, 1047. 
Said to diifolve all the metals, ib. 
Convertible by repeated duiilla- 
tions into a fluid that cannot be 
raifed into vapours by the ftrongeu 
heat, i!) 

Algaroth pbnvdcr, prepared by preci- 
pitating-butter of antimony with 
water, 821. The rnoft proj er ma- 
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CHEMISTRY. Index. 
tcrial for the preparation of eme- 
tic tartar, 1259. Shown by Mr 
Scheele to be a regulus half calci- 
ned by dephlogiibcated marine a- 
cH, 1261. His receipt for prepa- 
r;ng it cheap, 1262. 

Alkali !efs attiaded by nitrous acid 
than Clver, 301. Adetallic earths 
more fn ugly at traded by acids 
titan vofatiie alkali, 303. Why the 
m etallic earths ft Idem decompofe 
thofe halts that have an alkal for 
their bafts, 304 Quantity of alka- 
li, acid, and water, contained in 
digellive fait, 379. M Kirwan’s 
method of faturating an alkali ex- 
a&iy with, an acid, 381. Quantity 
of mild and caulfic vegetable fix- 
ed alkali (aturated by a given 
weight of marine acid, 3S2. Quan- 
tity of alkali, water, and acid, in 
nitre, 391- Of the fame ingre- 
dients in vitriolated tartar, 398. 
Vegetable fixed alkali takes up an 
equal quantity of all the mineral 
acids, 402. Specific gravity of the 
vegetable alkali determined, 411. 
Quantity of earth contained in 
this alkali, 413. Of *he quantity 
of fixed air contained in oil of tar- 
tar and dry vegetable alkali, 414. 
Q^anthies of fixed air contained 
in impure vegetable alkali deter- 
mined by Mr Cavendifh, 417. Ex- 
adl quantity of acid taker up by 
mild fixed alkali, 418. M neral al- 
kali how prepared by M; Kirwan 
for his experiments, 429. Of the 
quantity of vitriolic acid necef- 
Xary to faturate 100 grains of it, 
430. Quantity of dephlogiflica- 
ted nitrous acid taken up by it, 
432. Of the marine acid, 433. 
Proportion of pure alkali, water, 
and fixed air, in cr) ftalfized mine- 
ral alkali, 434. Excels of acid in 
aluminous liquor cannot be remo- 
ved by mineral alkali, though it 
may be by the vegetable and vo- 
latile kinds, 680 Vitriolic ac d 
combined with fixed alkali, 628, 
629. With volatile alkali, 633. 
Nitrous acid combined with vege- 
table fixed alkali, 740. With fof- 
file alkali. 741- With volatile al- 
kali, 745. Marine acid combh ed 
with vegetable alkali, 794. With 
mineral alkali, ib. With volatile 
alkali, 795 Fluor acid combined 
with fixed alkali, 4th 850. With 
volatile alkali, 851. Glafs cor- 
roded by the fait formed from the 
union of fluor acid and volatile al- 
kaii, 854. Sedative fait combined 
with the vegetable a kah, 862. 
With the mineral alkali, 863. A- 
cetous acid combined with vege- 
table alkali, 868. With mine al 
alkali, 869. With volarile alkali, 
870. Acid of tartar combined 
with vegetable alkali, 889. With 
fulfil alkali, 891. With volatile 
alkali, 892. Acid of f .gar with 
Vegetable alkali, 899. With ii fill 
alkali, ib. Incredible quantity of 
volatile alkalifaturated by it, 900. 
Phofphoric acid with fixed alkali, 
906. With volatile alkali. 904. 
Acid of ants combined wi h fixed 
and volatile alkali, 908. Acid of 
amber with fixed alkaliec, 9C9. 
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With volatile alkali, ib. Acid of 
r.rfenic with vegetable fixed alkali, 
92?. With mineral alkali, 927. 
With volatile.alkali, 928. Vege- 
table alkali capable of being re- 
duced iito cryilals by means of fpi- 
rit of wine, 1017. Without any 
addition into deliquefcent cryfials, 
ib‘. Mineral all ali always affurnes 
a cryfhiiiine form, ib. Change 
on the vegetable alkali by being 
united with fpirit of fait, 1018. 
Difference betwixt the vegetable 
and mineral alkali, 1019. The for- 
mer has a greater attraction for a- 
c:c!s, ib. Both of them compofed 
of a caufticfalt and fixed air, 1020. 
Of the volatile alkali, 1030. Of the 
method of diftillingit,! 031. Of its 
rectification,1032. Combined with 
fixed air, 1033. Combined with 
metals, 1034. With inflammable 
fubftancey 1055. With exprefled 
oils, ib. With elfential ells and 
fpirit of wine, 1036, 1037. With 
fulphur, 1038. Solutions of cal- 
careous earth decompofed by mild 
volatile alkali, 1046. Cauftic fix- 
ed alkali throws down an infoluble 
precipitate from folution of terra 
ponderofa, 1056. Vegetable al- 
kali precipitates marmor metalli- 
cum unchanged from concentra- 
ted vitriolic acid, 1064. Volatile 
alkali precij itates filiceous earth 
more completely than any other, 
IC’74. A tri; le fait formed by pre- 
cipitating this earth with fixed al- 
kali, 1075. Siliceous earth diflbl- 
ved by boiling in folution of alka- 
li, 1076. A remarkable attradion 
betwixt fixed alkali and fiiiceous 
earth in the dry way, 1077. 
The ufe of volatile alkali only 
lately known in the prepara- 
tion of aurum fulrninans, 1106. 
This alkali the caufe of the 
explofion, 1121. It exhibits a 
flafh when thrown into a crucible 
by itfclf, 1122. Ufed in the prepa- 
ration of fulminating fib er, 1139. 
Phlogifticared alkali lofes its pe- 
cufiar properties, 1168. Colouring 
matter ©f Pruffian blue unites with 
volatile alkali, 1182. Forms a kind 
of ammoniacal fait with it, 1x86. 
Vola*:le alkali produced by diftil- 
ling Pruflian blue, 1197. Pheno- 
mena on diftiiling metallic precij i- 
tates thrown down by Pruflian alka- 
li, 1198. Volatile alkali Capable of 
uniting with fixed alkali and phlo- 
gifton fo as to be capable of fuftain- 
ing a great degree < f heat, 1202. 
PM igifticated alkali cannot preci- 
pitate arfenic except from marine 
acid, 1273. EffeCls of volatile al- 
kali on nickel, i3i4- Mineral 
alkali capable of decompofing c y- 
ftal* of plarina, but not the Vege- 
table alkali, 1322. Cr ftalline 
powder j recipitated from folu- 
tion of calx < f plati a in marine 
acid, by means of vegetable alka- 
li, 1325. But not from the foluti n 
in nitrou* acid, X326. Whether 
miners! alkali can decompofe folu- 
tiClift of platina, 1328. Fifty-fix 
times as much of it required for 
this j urpofe as of vegetable alkali, 
U329. Efle<5h of the volatile alkali 

on folutions of platina, 1330. Vo- 
latile alkali deftroyed by manga- 
nefe attracting fisphlogifton, 1394. 
See Alkalies. Wiegleb’s account 
of the phenomena attending the 
diffolution of cooper in it, *035. 
Ts effeCts on dej htogifticated fpirit 
of fait, 1485. Higgins firft dfco- 
vered its conftituent parts, 1553. 
Procured it from nitrous acid and 
tin,ib. EffeCt of the eleCtricfpark 
on a mixture of it and dephlogifti- 
cated air, 1555. True compofi- 
tion of it, 1356. 

Alkalies ; one of the general claffes of 
falts, 169. Divided into fixed and 
volatile, 170. The former fubdi- 
vided into vegetable and mineral, 
ib. Difference between their aCtion 
andthat of acids, 1 "I. Neutral falts 
form them by being united with 
acids, 172. Vegetable blues chan- 
ged green by them, 173. Different 
degrees ©f attraction betwixt them 
and acids, 174. Phenomena at- 
tending the precipitation of me- 
tals by them, 220. Volatile alka- 
lies particularly apt to form triple 
falts, 274. Whyr they precipitate 
the metals, 300. Metals have a 
greater affinity with acids than al- 
kalies, though the latter feparate 
them from acids, 299. Why lima 
cornea cannot be reduced without 
lofs by alkaline falts, 314. Alka- 
lies phlogifticate concentrated a- 
cids, 409. Proportions of the dif- 
ferent ingredients in volatile alka- 
lies, 436. Stone-ware vefiels cor- 
roded by cauftic fixed alkalies, 595, 
596. Advantages of ufing day ra- 
ther than alkalies for abforbing 
the fuperfluous aci 1 in alumitious 
liquor, 683. Solution of filver de- 
compofed with difficulty by alka- 
lies, 756. How the alkalies are 
procured, 1016. Differences be- 
tween the vegetable and mineral 
alkalies, 1019. Combinations of 
them, with fulphur, 1021. With 
expreffed oils, 1026. With effen- 
tiai oils, 1027. With phlogilion, 
1028. Differences between the 
fixed alkalies obtained from diffe- 
rent vegetables, ib. Solution of 
terra ponderofa in marine acid 
precipitated by all the alkalies, 
whether mild or cauftic, 1034. 
Alkalies diffolve lead by boiling, 
1216. EffcCls of arfenic on alkalies, 
1290. Teik for them and acids, 
1349. See Alkali, Acid, and Acids, 

Alkaline falts. See Alkali and Alka- 
lies. Alkaline ley improper for 
extracting the flowers of ben- 
zoin, 989. 

Aljlon-Moor in Cumberland, a kind 
of aerated terra pohderola found 
near that place, 1031. 

Aludels, or Adopters, deferibed, 379. 
Almn : cannot form Glauber’s fait 

by being diff Ived in water along 
with comm 11 fait, 272. Miftake 
of Dr Creli on this fubjeCt cor- 
rected, ib. Nor blue vitriol by 
boiling it with coj per filings, 349. 
Why its precipitate retains part of 
the acid, 408. Its earth contains 
26 per cent, of fixed air, 446. Pro- 
portions of the ingredients in it, 
447. The fait always contains an 
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et :cfs of acid, 448. Proportion of 
the earth of alum taken up by ni- 
ti-ous acid, 449. By marine acid, 
430. Alum of the ancients diffe- 
rent from ours, 637. ’tffie name 
of Roch-alum derived from Rocco, a 
city of Syria, 638 Firft made in 
Europe in the middle of the 13th 
century, in Italy, 639. Made in 
Spain in the i6th century", 640. In 
England and Sweden in the 17th, 
ih. Ps component parts firft difco- 
vered by Boulduc and Geoffroy, 
641. Found to contain an excefs 
of acid, ib. This denied by Mr 
Morveau, 642. His miftake dif- 
covered by Mr Kirwan, ib. Info- 
luble in water when deprived of 
its fuperfluous acid, 643. EafiJy 
calcinable in the fire; after wliich it 
is caked burnt alum, ib. Bergman’s 
method of finding the proportion 
of the i gredienrs it contains, 644. 
Difficulty of obtaining the earth 
of alum in a pure ftate, 643. Mr 
Bergman’s account <>f the propor- 
tion of the ingredients, 646. Whe- 
ther earth of alum be a pure clay 
or not, 647. Dr Lewis’s experi- 
ment, tending to ftiow that clay 
undergoes fome change by being 
converted into earth of alum, 649. 
Quantities of alum foluble in 
warm and in cold water, 630. 
Bergman's account of the Swedifh. 
ores of alum, 631. Component 
parts of the aluminous fchift, 632. 
How cl anged by roafting, 633. 
Prefence of pyrites the only requi- 
fite for the production of alum, 
634. Ores containing alum ready 
formed only to be met with in 
volcanic countries, 633. Ores of 
alum at Solfatara in Italy, 636. 
Analy fed by Mr Bergman, 637. 
Heffian, Bohemian, and Scanian, 
ores, 63 8. Alum, fulphur, and vi- 
triol, extracted f: om the fa e ore, 
639. Alum flate found at York in 
England, 660. Bergman’s direc- 
tion* for the preparation of alum, 
661. Ufes of r afttng the ore, 662. 
Expofure to the air fometimes has 
the fame effeeft with roafting, 66?. 
Earthy ores unfit for e ther pur- 
p. fe, 664. Method of roafting the 
o e in Sweden, 663. Flow often 
the operation is to be repeated, 
666. Danger of increafing thu heat: 
too much, 667. Rinman’s method 
of roafting the ore at Garphyttan, 
668. Method of burning the hard 
ores at Toifa in Italy, 669.. Me- 
thod of elixating the burned ore at 
Garphyffan, 670. Pleat and cold 
water ufed for this pur; ofe in dif- 
ferent places, ib. Different me- 
thods of elixation, 671. Singular 
circumftance by which the alum is 
faid to be deftrayed, 672. Of the 
proper ftrength of the lixivium be- 
fore it is c mmitted to evapora- 
tion, 673. Coi ftiudtion of the e- 
vaporatxng veffel, 674. How far 
the liquor ought to be evaporated, 
673. Of the firft cryfiallization, 
676. Depuration of the cryftals, 
677. Bergman’s remarks on the 
proper form of the coolers, 678. 
They ought to be of a conical 
lhape, ib. Aluminous ley contains 
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fo much ac'n! that !r cannot be cry- 
ftallized without ahftradting part 
of the excefs, 679, Which may 
be d me by the addition of vege- 
table fixed alkali, or volatile alka- 
li, but not by the mineral alkali, 
680. Experiments in proof of the 
excefs of acid preventing the cry- 
flaliization of alum, 681. An ther, 
fhowing the utility of adding clay 
to the aluminous ley, 68i. Advan- 
tage of ufing it in preference to 
the alkalies, 683. Alum general- 
ly contaminated by dephlogifti- 
cated vitritd, 684. Thi-; defed re- 
medied by the addition of pure 
clay, 685. Pe fed vitriol cannot 
be deftroyed by clay, 686. How 
the phlogifton of vitriol may be 
diifipated, 687. Epfom fait fup- 
pofed to be producible from the 
mother liquor of alum, 688. Su- 
perfluous acid of this liquor might 
be advantageouily diftilled, 689. 
Combination of arfenical acid with 
earth of alum, 938. How to make 
it fhoot into cubical cryftals, 689. 

Alum Jlate. See Alum. 
Alum ivorks, when fir ft fet up in I- 

taly, 639. In Spain, England, and 
Sweden, 640. 

Aluminous ores. See Alum. 
Amalgamation of fiver : a difficulty 

concerning it folved by Mr Berg- 
man, 217. Of copper with mer- 
cury, 1152. Dr Lewis’s methods, 
1153. Amalgamation of mercury 
with different metals, 1232 

Amber, acid of, 908. Mr Pott’s ex- 
periments on it, 909. Requires a 
large quantity of wafer for its fo- 
lution, ib. Rendered fomewhat 
purer by cryftallization, ib. Part- 
ly deftroyed by fublimation, ib. 
Forms a neutral faline liquor with 
fixed alkalies which does not cry- 
ftallize, ib. Forms, an oily fluid 
with volatile alkali, ib. Extri- 
cates the acids of fill ammoniac and 
nitre, 9x0. Purified by marine a- 
cid, 911. Does not contain any 
mineral acid, ib. Converted al- 
moft entirely into a liquid by di- 
flillation with fpirit of nitre, 9x2. 
Moft of it rifes in a folid form by 
diftilling with oil of vitriol, 913. 
Forms a folution of quicklime, 
moftlyrefembling the fame, in ve- 
getable acids, 914. Its effqdls on 
the metals, 915. Amber, by di- 
ftillation, yields an acid fait and oil, 
1444. Difference in the produdl 
by certain additionsfometimes ufed 
in the diftillation, ib, Addition 
of fea-fa!t produces the greateft 
yield of fait of amber, ib. Greateft 
quantities of amber diftilled in 
Pruffia, 1445. Diftilledthere with- 
out any addition, ib The fait j u- 
rified by being kept on bibulous 
paper to abforb the oil. ib. Cry- 
itals refembling it formed by the 
union of marine acid with phlogi- 
ftic matters, 1481. Methods of 
purifying its falti 1494. An acid 
of another kind paffes over in di- 
ftilling this fubftunce, 1493. Com- 
bination of the fait with alkalies, 
earths, and me als, ib. Mr Keir’s 
remarks on the nature of fait ©f 
amber, 1495. 

Ambergreafe yields a product on di- 
itillation finiiiar to that of am- 
ber, 1446. 

America: method of making nitre 
there, 726. 

Ammoniac, vitriolic, decompofed by 
folution of filver, 306. How to 
prepare this kind of fal ammo- 
niac, 633. Erroneoufly faid to 
have pow-trful effeffs on the diffo- 
lution of metals, ib. Mr Pott’s 
experiments on it,ih. Hitrous am- 
moniac, how prepared, 74s. Is fo- 
luble in fpirit of wine, ib. Defla- 
grates Without any addition, ib. 
The principal ingredient in Ward’s 
white drop, 746. Common fal 
ammoniac prepared from marine 
acid and volatile alkali, 795. Dif- 
folves refins according to Mr Gel- 
lert, th. Its volatility diminifhed 
by repeated fublimations, ib. A 
ftnail quantify producible by di- 
ftilling fea-falt with charcoal, &c. 
ib. Originally prepared in E- 
gypt. 796. A method of making 
it deferibed, ib. Vegetable ammo- 
niac formed of the acetous acid and 
volatile alkali, 870. Can fcarce be 
procured in a dry ftate, ib. Acid 
of common fal ammoniac extrica- 
ted by acid of amber, 910. And 
by the arfenical acid, 932. Vola- 
tile fal ammoniac, how prepared, 
ie.33- Common fal ammoniac not 
decompofed by regulus of cobalt, 
1304. Effedfs of it on nickel, 
1312. Solution of it precipitates 
a folution of platina, 1352. The 
precipitate fufible by a ftrong fo’ ge 
heat, 1353. This fufion fuppofed 
by Macquer not to be perfedt, 
1354. Effedls of manganefe on 
it, 1392. 

Ammoniacal fait, formed by the union 
of the colouring matter of Pruf- 
fian alkali with volatilealkali,i 186. 

Animal earth, very iufoluble in acids, 
and infufible in the fire, 515. 
Earth of the foft parts more fo- 
luble than that of the hard, ib. 
This earth erroneoufly fiippofed to 
contain phofphoric acid, ib. Ani- 
mal fats analyfed, 1428. Yield 
a great quantity of oil by diftilla- 
tion, ib. A particular kind of a- 
cid produced from tallow, 1429. 
How to retftify the empyreumatic 
oil of animals, 1427. Of animal 
and vegetable fubftances, 1451. 

Anomalous earths, 513. Anomalous 
vegetable acids, how divided, 993. 

Antimony : why nitrous acid precipi- 
tates a folution of it, 200. Preci- 
pitates of it by common and phlo- 
gifticated alkalies, 246. Of its pre- 
cipitates with other metals, 365. 
A triple fait formed by regulus of 
antimony, marine acid, and iron, 
366. Another with the regulus’ 
marine acid, and copper, 367. Of the folution of the regulus in vi- 
triolic acid, 499. Of its combina- 
tion with that acid, 709. Corrod- 
ed by the nitrous aeid, 768. Re- 
gulus of antimony combined with 
marine acid, 821. Of the amal- 
gamation of it with mercury,i 237. 
Renders bifmuth capable of unit- 
ing with cobalt, 1251. The re- 
gulus particularly treated of, 1252, 

et feq. Has the appearance of a 
ftar on its furface when well made, 
1252. Sublimable into flowers, 
I253- Different medi ds of pre- 
paring the regulus, 1254. Confi- 
derabie differences in the regulus, 
according to the different fubftan- 
ces ufed to abforb the fulphur, 
ia55- Of the regulus made with 
cawk, 1256. This femimetal ea- 
fily mifcible with mercury, 1255. 
Enters into the compofition of 
fpeculumsand j rinting types, 1256. 
Was the balls of many medicinal 
preparations, now difufed on ac- 
count of their uncertain operation, 
ib. Glafs of anti mony, how pre- 
pared, 1257. More violent in i s 
effedls than the regulus itfelf, ib. 
Preparation of emetic tartar from 
glafs of antimony and pulvis alga- 
roth, I25 8,e//Jy. See 'Tartar and 
Aigaroth. Preparation of golden 
fulphur of antimony and kermes 
mineral, 1263. Diaphoretic anti- 
mony, 1264. Crocus metallo- 
rum, 1265- Butter of, Mr Dol- 
fus’s method of preparing it, Szx. 

Antiphlogiftians : their abfurd way of 
explaining the explolion of fulmi- 
nating filver, 1x44. 

Ants .yield an add by diftillation or 
infufxon in water, 2d 907. Its na- 
ture and properties, 908. 

Ants, acid of, compofes an ammo- 
niacal liquor with volatile alkali 
which cannot be reduced to a dry 
fait, 908. Cryftaliizes with fixed 
alkalies, ib. And wirh coral chalk 
or quicklime, ib. Diffolves cal- 
cined copper, and forms beautiful 
cryftals with it, ib. Makes a pe- 
culiar kind of laccharum faturni 
with minium, ib. Its effedts on 
other metals, ib. Different me- 
thods of procuring their acid, 
1502. Properties of the pure acid, 
1503. Has an affinity with the 
acetous, 1304. Its eiFeCts on me- 
tals, 1505. 

Apples, their acid treated of, 1506. 
Its properties, 1509, 1511. How 
procured in perfedt purity, 1510. 
Produced from fugar by means of 
nitrous acid, 1512. Mr Keir’s opi- 
nion concerning its nature, 1514. 

Aquafortis, procured by means of ar- 
fenlc of a blue colour, 739. 

Aqua-regia, belt kind of it for cliffol- 
ving gold. 481. Quantity of gold 
taken up by it, 482. How pre- 
pared from nitrous acid and com- 
mon fait, 788. Of the folution of 
gold in aqua-regia, 1099. Solu- 

- tion of platina in an aqua-regia 
compofed of nitrous and marine a- 
cids, 1323. In one made with 
marine acid and nitre, 1324. Va- 
rious methods of preparing it, 
1488. Differences between the li- 
quors prepared by thefe methods, 

How to deprive it of its 
volatility, 1548. 

Aquila alba, a name for mercurius dul- 
cis, 814. 

Arabians, the firft broachersof alche- 
my, 10. 

Arbor Diana, how made, 754. 
Ardent fpirits, diffolve camphor in 

great quantity, 1425. 
Argand's lamps, ufedjor lamp-furna- 
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ces 6ir. Doubtful whether they 
be preferable for this purpofe to 
Lewis’s or not, ib. 

Argentine forvers, formed of regulus 
of antimony, 1253. 

Argillacequs earth, in what it differs 
from the calcareous, 312. Toba'c- 
co-i ipe clay the pi;reft earth of 
this kind, ib. Abforb colours, ib. 
RtfifL the urnnoft violence of fire 
by rhemfelves, but melt by a mix- 
ture with chalk, ib. Combina- 
tion of the argillaceous earth with 
vitriolic acid, 637, &c. See Alum. 

Argonauts, origin of the fable of 
them, q. 

Arfenic : Of its diffolution and preci- 
pitation, 243. 468. Calculation of 
the quantity of phlogifton. contain- 
ed in regulus of arfenic, 318. Pre- 
cipitated by bifmuth from the ni- 
tr us acid, 369. And by copper 
fr .nx the marine, 370. Quantity 
of vitri >iic acid taken up by regii- 
lus of arfenic, 502. Of nitrous 
acH, 503. Of marine acid, 504. 
Compounded of a particular kind 
of acid and phlogifton, 348. U- 
nites with fulphur, ib. Is foiuble 
in water, ib. Expels the acid of 
mtre, ib. Reafon of this decom- 
pofition, ib. Phenomena on di- 
Itiilatiou with ’he vitriolic acid, 
711. Dephlogifticated by the ni- 
trous acid, 770. Of the adultera- 
tion of eon-olive fublimate by ar- 
fenic, 8x8. Oil and butter of ar- 
fenic, 823. Formed by fubliming 
aifemc with corrofive fublinxate, 
ib. Of the arfenical acid, 916, et 

feq. See Arfenic, acid of. A Angle 
grain of regulus of arfenic deftroys 
the malleability of an ounce of 
gold, 1093. Has a great affinity 
with tin, 1219. Methods of fe- 
parating arfenic from tin, 1220., 
The crackling noife of tin in 
bending fuppofed to arife from ar- 
fenic, 1221. Arfenic found in 
feme places of Germany in a me- 
tallic form, 1266. The regulus 
eafily convertible into common 
white arfenic by diifipating part of 
its phlogifton, 1267. Why the ar- 
fenical calx may be mixed with 
Oilier metals which will unite with 
it in its reguline ftate, 1268. Of 
the folution of the calx in water, 
1x69. In fpirit of wine, 1270. 
Forms a very infoluble and fixed 
fait with vitriolic acid, 1271. Dif- 
folves in large quantity in the ma- 
rine acid, and forms a more vola- 
tile fait with it, though difficultly 
foiuble in water, 1272. Refem- 
blance of this folution to butter of 
arfenic, ib. Phlogifticated alkali 
precipitates arfenic from marine a- 
cid, and from that only, 1273. Ar- 
lenic decompofed by dephiogifti- 
cated marine acid, 1274. Pheno- 
mena exhibited by it with other 
acids, 1275. Liver of arfenic 
formed by combining it with fix- 
ed alkali, 1276. A fenic unites 
with fome metals, and cryftaliizes 
with iron and zinc, 1277. Unites 
readily with fulphur, 1278. Com- 
pounds thence refulting, ib 1279. 
Phenomena exhibited by minera- 
lized ai fenic with nitre, 1280. 

Butte? 
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Butter of arfenic, ilSr. This fub- 
ftance can fcarce be made tp unite 
with marine acid, 1283. Of tlie 
oil of arfenic, 1283. Of the mine- 
ralization of arfenic by fulphur, 
1284. How, to prepare pure regu- 
lus of arfenic, 1285. A native re- 
gulus called mifpiciel, 1286. This 
contains a lai ge quantity of iron, 
which will not obey the mag- 
net till the regulus is diffipated, ib. 
Great v latility of the leguline ar- 
fenic, 1287. It del troys the mal- 
leability of the metals with which 
it unites, 1288. May be expelled 
by heat from all of them except pla- 
tina. 1289. Volati'izes all of them 
except platina,ib. Effects of arfenic 
u; on alkaline falls and nitre, 1290. 
Decompofes corrofive fublimate, 
1291. The regulus converted in- 
to white arfenic by vitriolic acid, 
1292. Elfebts of it on metallic lo- 

, lutions, 1293. Platina may be 
melted by means of arfenic, 1349. 
Effects of it on manganefe in con- 
ju idtion with nitre, 1391- Phe- 
nomena on difcillation with man- 
ganefe, 1395. 

ylrjenic, acid of, fird difeovered by 
Mr Scheele, 916. Two methods 
of procuring it, 917. By means 
of nitrous acid, 918. By dephlo- 
gifticated fpirit of fait, 919. This 
acid equally poifonous with the 
white calx, 920. EaCly refumes 
its phlogifton, 921. Takes fire 
and fublimes inftantaneoufly into 
reguius with charcoal, 922. Be- 
comes black and thick with oil of 
turpentine, 923. With fulphur, 
924. Cryllallizes into a neutral 
fait with vegetable alkali, 925. 
This fait decompofed and forms a 
regulus with charcoal, 926 Forms 
a cryftallizable fait when perfectly 
faturated with mineral alkali, but 
requires an excefs of acid to make 
it cryftallize with the vegetable al- 
kali, 927. Forms like wife a cry- 
ftallizable fait with the volatile 
alkali, 928. Expels the vitriolic 
acid from vitriolated tartar and 
Glauber’s fait, 929. And likewife 
thqfe of nitre and common fait, 
93o> 931- Phenomena on diftiliing 
it with fal-ammoniac, 932. De- 
compofes fpathum pouderofum and 
gypfum: but cannot expel the fluor 
acid, 339, 934. Precipitates lime- 
water, 935. Forms a cryftalline 
fait with chalk, 936. But refufes 
to cryftallize with magnefia, 937. 
Or with earth of alum, 938. Does 
not diffolve white clay, 939. Dif- 
folves terra ponderofa, 940. Has 
no effedt on gold or platina, 941, 
942. Diffolves filver in tie dry 
way by a violent heat, 943. Fixes 
quickfilver, 944- Produces cor 
rofive fublimate by diftiilation 
with mecurius dulcis, 945. No 
butter of arfenic obtained by this 
proeefs,946. Diffolves copper,947- 
Forms a very thick gelatinous fo- 
lution of iron, 948. Diffolves lead 
in the dry way, 949- And likewife 
tin, 950. Diffolves zinc with effer- 
vefcence, 941 • But cannot diffolve 
bifmuth, 952. Nor regulus of an- 
timony, 9J3* cobalt par- 
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tially, 954. But not nickel, 955. 
Diffalves a fmall quantity of man- 
ganefe, 956. Converts regulus of 
arfenic into the white arfenical 
calx. 957. Strange phenomena 
from it and the acetous acid, 
2d 957> 1521. M. Pelletier’s me- 
thod of procuring the acid of arfe- 
nic, 1496. Differences concern- 
ing the weight of the acid fo pro- 
cured, ib. 

AJb es of different vegetables, Dr 
Gmelin’s account of their colours, 
&c. 1089. 

AttraSlion ; Fire detained in bodies 
partly bv it and partly by the 
preffure of the furrounding fluid, 
55. Of chemical attradfion, 162. 
This kind of attradhon not e- 
qually ftrong between all bodies, 
ib. Different degrees of it betwixt 
the different acids and alkalies, 
174. Attradlion of phlogsfton fup- 
pofed to be the cattle of caufticity, 
219. Kirwan’s definition of che- 
mical attradlion, 260. Difference 
betwixt it and cohefion, 261. 
Geoffroy’s rule for determining 
the degrees of chemical attradlion, 
262. True method of afeertaining 
the quantity of attradlion each of 
the auids has for the different ba- 
fes, 265. This quantity expreffed 
by that of the bafes taken up by 
the diffeient acids, 269. Attrac- 
tion of metallic calces to phlogi- 
fton determined, 326. 

AttraSlimc por[vrrs of c.ilUTent fubflan- 
ces beft expreffed by numbers, 264. 
Difficulties in determining the at- 
tractive powers of the different 
acids to metallic fubftances, 296. 

Aurum fulminant, its nature and pro- 
perties, x 103. Was known in the 
15th century, 1104. The firft di- 
rections for its preparation given 
by Bafil Valentine, 1105. The 
ufe of^ volatile alkali for this pur- 
pofe but lately known, 1106. Dif- 
ferent accounts of the increafe of 
weight in the metal by being con- 
verted into aurum fulminans,ii07. 
Explodes with incredible force, 
1108. Twenty grains of it more 
than equivalent to half a pound of 
gun-powder, ib. Does not explode 
in dole veffels, 1109. The utmoft 
caution neceffaiy in managing it 
in the open air, ib. Dr Lewis’s ac- 
count ©f the heat neceffary to 
make it explode, 1110. Explodes 
by fridlion fcarce fufficient. to occa- 
fion any heat, ini- Ter ible 
accidents occafioned by it, 11x2. 
The force of the explofion diredted 
equally every way, 1113. Parti- 
culars relating to the explofion, ib. 
Will not explode when moift, 
1114. Quantify of elaflic vai our 
produced during the explofion, ib. 
Caufe of the explofion attributed 
to a faline principle, 1115. ibis 
opinion fix >wn to be erroneous y 
Mr Bergman, 1116. Why the ful- 
minating property is deflroyed by 
trituration with fixed alkali, ib. 
The explofion rendered more vio- 
lent by boiling jvith fixe . alkali, 
ib. Why the fulminating proper- 
ty is deftroyed by boiling with too 
ft long a folution of alkali, or with 
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conceptrated vitriolic acid, ib. 
Neither the prefence of nitrous or 
marine acids neceffary for the pro- 
dudlion of fulminating gold, 1117. 
The explofion is not occafioned by 
fixed air, 1118. How the fulmi- 
nating calx may he prepared, 1119. . 
The calx muft readily thrown 
down by volatile alkali, ib. A ful- 
minating calx produced from folu- 
tion of gold in dephlogifticated 
fpirit of fait, ib. Mr Bergman’s 
theory of the caufe of the explo- 
fion, 1120. Volatile alkali the 
true caufe of it. 1121 Great 
quarnky of elaftic fluid generated 
by the explofion of aurum fulmi- 
nans, 1123. Why a flight calci- 
nation deftroys the fulminating 
property, 1124. Why the calx will 
not explode in clofe veffels, 1x25. 

Aurum Mofaicum, or NLufvuum, how 
prepared, 1224. 

Bacon (Lord), his opinion of heat, 
28, 29. See Verulam, 

Baldwin's pbofphorus prepared from 
folution of calcareous earth in fpi- 
rit of nitre, 749. 

Balneum arena, or Jand-batb, deferi- 
bed, 578. 

Balfams of fulphur, how prepared, 
1401. Vegetable balfams whence 
procured, 1432. May he confi- 
dered as effential oils thickened by 
the diflipation of feme of their 
more volatile parts, ib. Analyfis 
of them exemplified in turpen- 
tine, 1437. 

Barofelenite, a name for the marmor 
metallicum, or combination of 
terra ponderofa with vitriolic a- 
cid, 1050. 

B*fd Valentine, the firft who gave di- 
redlions for the preparation of au- 
rum fulminans, 1105. 

Beaume's obfervatious on gypfum, 
636. His account of the forma- 
tion of fedative fait ill founded, 
862. Vitrifies a calx of platina, 
I3S2. 

Beccaria's obfervations on phofpho- 
ri, 1085. 

Bell-metal, compofed of copper and 
tin, 1155. Its fpecific gravity great- 
er than that of either of the me - 
tals fingly, ixj6. 

Bellows, when to be ufed in chemi- 
cal operations, 608. 

Bells: Reaumur’s hint concerning an 
improvement in their fhape,i2ii. 

Benzoin, yields a fragrant acid fait by 
fublimatii>0,984. The feme obtain- 
ed by lixiviation, 985 • Quantity ob- 
tained by both thefe methods,986. 
Mr Scheele’s experiments m order 
to procure all the flowers benzoin 
is capable of yielding, 987, &c. 
Boiling v> ith chalk infufficicnt, 
988. <Jr with alkaline ley, 989. 
Boiling with lime the beft method, 
c,po. Scheele’s receipt for prepa- 
ring the flowers of benzoin by this 
method, 991. The flavour of 
thefc flowers deftroyed and repro- 
duced at ^ ieafure, 992. The gum 
anahzed, 1439- of, invefti- 
gated by Mr Lichteuftein, i3j°- 
Effects of nitrous acid upon it, 
X531. Procurable from Peruvian 
buifem and from urine, ij.-, - 

Bergmans account of the caufe of 
4 1 2 
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chemical folution,i93. Differences 
between him and Kirwan account- 
ed for, 435. His method of find- 
ing the proportion of ingredients 
in alum, 644. His account of the 
quantity of thefe ingredients, 646. 
His account of the Swedifh ores of 
alum, 651. His analyfis of tbs 
ores at Tolfa in Italy, 657. His 
directions for the preparation of a- 
lum, 661. His remarks on the 

■ proper form of the coolers for a- 
lum, 678. Confiders the lapis 
ponderbfus or tungften as a metal- 
lic earth, 967. His opinion edn- 
cer: ing the acids of tungflen and 
molybdama, 972. Denies the fo- 
lubility of filiceous earth in acids, 
1070. Forms cryflalsof flint arti- 
ficially, 1072. Shows the error 
of.thofe who imagine the explo- 
fion of aurum fulminans to be oc- 
cafioned by afaline) rinciple,iir6. 
His theory of the explofion, 1120. 
His opinion concerning the fuimi- 
nation of other calces, 1126. His 
opinion concerning the compofi- 
tion of nickel, 1316. His experi- 
ments on platina, 1321. Letter 
to Morveau on the fubjeCt of a 
new nomenclature, 1559. 

Berkenhout's opinion of heat, 56. Hi* 
divifion of it into fixed and vola- 
tile, 57. See Heat. 

Bsrthollet difeovers fulminating fil- 
ver, 1138. Procures the marine 
acid in afolid flate, 783. His new 
fait refembling nitre, 2d 793. How 
to procure this fait in quantity, 
1487. 

Bejluchejf's tinClure of iron, 2d 808* 
Miitakes of chemifts concerning it, 
3d 808. True methpd of preparing 
it, 4th 8p8. Suppofed to abforb 
phlogifton from the fun’s rays, 
3th 808. 

Bile: fume of its properties affumed 
by blood when mixed with the ni- 
trous acid, 1477. 

Bifmuth: Of its precipitation from, 
acids, 241. Copper and bifmuth 
precipitate one another alternately 
from the nitrous acid, 337. Is 
fcarcely foluble in vitriolic acid, 
491. Increafes the fufibility of tin 
and lead, 34 3. A compound of this 
kind fufiblein boiling water, 344. 
Diffolved in great quantities by ni- 
trous acid, 763. Volatile alkalies, 
after precipitating the metal take 
it up again, ib. The feme thing 
happens with fixed alkalies calci- 
ned with inflammable matter, ib. 
Magiftery of bifmuth prepared by 
adding water to the nitrous folu- 
t’on, 766. Neuman’s oHervations 
concerning this preparation, ib. 
Effedls of acid of arfenic upon it, 
932. Is convertible into litharge 
and glafs, 1230. Occupies lefs 
fpace when in fufion than when in 
a fetid ftate, 1230. Mifcible with 
all the metallic fubftances except co- 
balt a id zinc, 1231. Promotes tbe 
fufion of all the metals with which 
it ism >e 1, 125I. Platuia may be 
alloyed with it, but without any 
advantage, 134-8. 

Bittern a find of felt prepared from 
it, frequently fuperfedes theaffe of 
the true Glauber’s fait, 63 2, How- 

to 
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to procure the marine acid from It, 
736. 

Bitumens particularly treated of, 1441. 
Whether they are of a vegetable 
or mineral origin, ib. Macquer’s 
opinion that they are only vege- 
table refins altered, ib. Dr Lewis’s 
reafons for being of a contrary 
opinion, ib. 

B!acky Dodtor, his theory of heat, 35. 
Experiments by which he was led 
to the difeovery of latent heat, 41. 
His method of calculating the 
quantity of hca* produced by the 
condenfation 01 /apour, 44. Dif- 
ference betwixt his calculations 
and thofe of Dr Crawford, 51. 
Expanfive foice of water in free- 
zing explained by Dr Black’s theo- 
ry of latent heat, ro8. His expe- 
riments on the converfion of wa- 
ter into vapour, i2i. His obfer- 
•vations on chemical veffels, 557. 
His directions for performing the 
operation of folution, 565. De- 
feription of his portable furnace, 
2d 602. How it is adapted to the 
various operations of chemiitry, 
603. Of the luting proper for the 
infide of this furnace, 604. Me- 
thod of applying the lute, 605. 
His account of the preparation of 
nitre, 724. His conclufions con- 
cerning the nature of that fait, 
733. His method of making ni- 
trous erher, 775. Shows a me- 
thod of making it without any 
fpirit of wine, 777. 

Black-lead, a valuable material for 
feme chemical veffels, cbz. 

Bleaching, hew performed by means 
of dephlogifticated f, irit of felt, 
1484. 

Blood, ftrangely altered in its pro- 
perties by mixture with nitrous 
acid, 1477. 

Boerhaave'% experiments to produce a 
change on mercury by keeping it 
long in a gentle heat, and by re- 
peated diftillations, without fuc- 
cefs, U29, 1230. 

Bohemia : Bergman’s account of the 
aluminousoresin that country, 658. 

'Boiling-point of water in vacuo de- 
termined by Mr Boyle, 122. And 
by Mr Robinfon of Glalgow,i23> 

Bole ; camphor converted into an efien- 
tial oil by diflillation with 11,1423. 

Bclognian flone, a kind of native phof- 
pkorus, io8t. How firft difeo- 
vered, ib. Margraaf’s account 
of the appearance of this ftone, 
ib. How rendered luminous, 
I082. Seems to be of a gypfeous 
nature, io8t, 1083. Analyfis of 
it, and reafon of its fhining in the 
dark, ib. 

Borax, compofed of a peculiar kind 
of acid and mineral alkali, 863. 
How prepared in the Eaft Indies, 
ib. Of its ftate when firft im- 
ported from thence, 864. How 
refined, ib. Said to be adultera- 
ted during this operation, ib. This 
denied by Dr Black, ib. Simple 
difiblution and filtration all that is 
neceifary, according to him, for the 
purification, ib. Its purification ac- 
cording to others, I490. Has a glu- 
tinous quality, by which it gives a 
gioL to fiiits, ib. Its properties with, 
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acids and various falts, 867. 

IWax,acid of,found in akindof- mine- 
ral in Germany, 85 8. Procured from 
the fa't either by fublimation or 
cryftalhza’ion, 8j8. Is fixed in 
the fire, and melts into a kind of 
g’afs by a violent heat, 860. Dif- 
folves in fpiiit of wine, ib. Makes 
no change on the colour of vege- 
table juices, ib. Mr Bourdeiin’s 
experiments 011 its nature, 861. 
Mr Cadet’s experiments, 862. M. 
Beaume’s opinion that it is produ- 
ced by rancid oils unfatisfadlory, 
ib. Of its combination with al- 
kalies, ib. Forms tin unknown fait 
with vegetable alkali, ib. Aiict 
bo ax with the mineral alkali, 863. 
Its effects on cobalt, 1303. Beau- 
me’s obfervaiion.i on the method 
of preparing the fedative fait from 
it, I49r- Properties of the fait, 
1492- ft? combinations with vo- 
latile alkali, earths, and metals, ib. 
Experiments with a view to deter- 
mine the nature of the acid, 1493. 

Boulduc, M. with Geoff oy, ddco. 
vers the component parts of alum, 
641. 

Baullangeri opinion that the fluor 
acid is no other than the marine 
combined with an earthy fub- 
ftance, 833. Show'n to be erro- 
neous by Mr Scheele, 834. 

Bourdelin's experiments on the nature 
of the acid of borax, 861. 

Boyle, Mr, improves the fcience of 
chemiftry, 17. His opinion con- 
cerning the number and nature of 
the elements, 24. Attempts to 
prove that fire is not an element, 
ib. 1 hat the folid fubftance of bo- 
dies is converted into air, ib. That 
water is converted into earth, ib. 
His arguments inconclufive, ib. 
His account of the production of 
heat, 30. Determines the boiling 
point of water in vacuo, 122. His 
experiment fhowing the deftruefti- 
bility of gold, 1098. Curious kinds 
of mercury prepared by him,1227. 

Bra/s, how prepared from copper 
and calamine, 1154. May be re- 
duced to copper again by a long 
continued and violent heat difiipa- 
tmg the zinc, ib. A compound of 
brafs and platina a proper mate- 
rial for fpeculums, 1344. 

Burning: phenomena of it, 5x6. A 
great quantity of water produced 
from oil by burning, ib. Part of 
this probably from the atmo- 
fphere, ib. 

Butter of antimony compofed of re- 
gulus of antimony and marine a- 
cid, 821. Becomes fluid by rati- 
fication or expofure to !he air, ib. 
Lets fall the pulvis algaroth by the 
direit affufion of water, ib. For- 
merly ufed as a cauftic, ib. M. 
Dollfufs s method of preparing it,. 

Butter of arfenic, prepared from re- 
gulus of arfenic and cerrofive fub- 
limate, 823. Becomes fluid by re- 
peated rectifications, ib. Is not 
obtained from white arfenic and 
corrofive fublimed together, 946. 
May be prepared alfo byfubliming 
orpiment and corrofive fublipnate, 
1381. Can fcarcely be made to 

unite with marine acid, 1282. 
Cabbage, an excellent tell for acids 

or alkalies prepared from it, 1550, 
Cadet s experiments on the nature 

of the acid of borax, 862. 
Calcareous earths. Decompofition of 

vitnolated tartar by their fo;ufions 
explained, 270. Mr Kirwan’s ex- 
periments on them, 437. Form 
gypfum with vitriolic acid, 635'. 
Diffoive in the nitrous acid into an 
acrid liquor which cannot be cry- 
ftallized, 747. Decompofes this 
acid by frequent diflillations, 784. 
Are convertible by it into a kind 
of phofphorus, 749. Form like- 
wife a phofphoi us with the marine 
acid, 797. Their effedls on the 
folution of filver, 75^- Form a- 
ftringent compounds with the ace- 
tous acid, 871. Decompofe cream 
of tartar, 887. Have a great at- 
traction for faccharine acid, 90c. 
Compofe fluor fpar by being com- 
bined with‘its acid, 831. And 
tungften with the acid extracted 
from it, 971. 

Calces of metals; arguments againfl: 
the exiftence of phlogifton'from 
the reduction of thofe of the per- 
fect metals without addition, 140. 
Reduction of metallic calces by in- 
flammable air, 149. Different co- 
biurs exhibited by them, 192. 
Thofe of fume metals, when pre- 
pared by nitrous arid, almoft to- 
tally infoluble ever afterwards, 196. 
Why little or no elaftic fluid is 
produced from them,213. Of their 
attraction to phlogifton,326. How 
to find the fpecifk gravity of the 
different metallic calces, 327. 
Whence their various degrees of 
affinity to phlogifton may be de- 
termined, 3^8. Calces of copper 
precipitate dephlogifticated foiu- 
tions of iron, 343. Solutions of the 
dephlogifticated calces of iron re- 
fufes to cryflallize, 457. Calces 
of iron precipitated of a reddilh co- 
lour from fpirit of fait, 463. Cal- 
ces of gold foluble in the vitriolic 
and nitrous acids, 483. Reafon of 
the mcreafe of weight in metalline 
calces, 524. Bergman’s opinion 
concerning the fulmination of me- 
tfic- n.C^CeS’II2^- Erroneous,ib. EfteCts of the colouring matter of 
Pruffian blue on metallic calces, 
1192. ’ 

Calcination: quantity of phlogifton 
loft by metals during that opera- 
t‘on> 332'' Of the affinity of their 
calces to the deficient part, 332. 
Calcination of metals by fire de- 
feribed, 522. Of their calcination 
and mcreafe of weight by acids, 
523. . Reafon of this increafe,j24. 
Solubility of metals increafed by 
calcination, 545. How to perform 
the operation of calcination, 383. 
Why a flight calcination deftroys 
the explofive property of aurum 
fulnunans, 1124. Efferis of vio- 
lent calcination on nickel, 1307. 

Calcined metals. See Calcination, Cal- 
ces, Calx, and Metal. 

Calculus, human; Schcele’s experi- 
ments on it, 1455. His conciu- 
hons concerning its compofition, 
J4J0- Is found univerfally in u- 
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rine, X457^ Bergman’s experi- 
ments on it, 1460. Calcareous 
earth contained in it feparated.by 
means of the vitriolic acid, 1462. 
Red colour of the folution in ni- 
trous acid accounted for, 1460. 
Mr Higgins’s experiments, 1463. 
His account of its componentpartq i46j , 1468. Experiments on the 
fublimate arifing from it on diitil- 
lation, 1465. Experiments with 
nitrous acid,. 1466. Cryftailiza- 
tion of the nitrous folution by ex- 
pofu'e to the fun, 1467. Remarks 
on the remedies proper for diffol- 
ving the ftone, 1469. Sublimate 
of calculus met with in confump- 
tive. and gouty perfons, 1470. Dif- 
fdution ought not to be attempted 
when the ftone is large, ib. 

Calculus: of the acid obtained from it, 
982. All the calculi produced in 
the human body of the fame na- 
ture, ib. Diflblved by concentra- 
ted vitriolic, and by the nitrous 
acid, but not by the marine acid, 
ib. The acid of calculus produces 
deep red fpots on the Ikin, 983. 
Aftiimes a blood-red colour by eva- 
poration, ib. 

Calomel, a name given to mercurius 
dulas feveral times fublimed, 814. 
Repeated fublimation no improvc- 
men1' on the medicine, ib. 

Calx of the diflblved metal, with va- 
rious degrees of phlogifton, con- 
tamed in metalline folutions, 214. 
Reafons for believing that metals 
are reduced to a calx by folution, 
215. Increafc of attraction be- 
twixt the calx of iron and phlogi- 
fton demonftrated, 342. Calx of 
iron foluble in lixivium fanguinis, 
H7A. But not when highly de- 
phlogifticated, 1176. 

Camphor, a volatile fubftance belong- 
ing to the clafs of effential oifs, 
1422. Converted into a true eflen- 
tia! oft by repeatedly diftilling it 
withboIe,,X423. Into an acidfiftt by 
diftilhng it feveral times with de- 
phlogifticated fpirit,of nitre, 1424. 
Effects of this fait on alkalies and 
metals, ib. Howdiftinguilhedfrom 
acid of fugar, ib. Account of the 
method of extracting it from the 
trees which produce it, its ufes. 
&c. ib. 

Canton s phofphorus, how prepared, 
1414. Becomes luminous by ex- 
pofure to the fun, or the light of 
an electrical flafli, ib. 

Capacities of bodies for containing 
heat : that phrafe explained, 52. 
How they are to be diftinguiffied 
from the temperature and abfolute 
heat of bodieu, 53. The capacity 
of jabody for containing heat the 
fame with the act'on of heat on 
the body, 1 ri. Nicholfon’s account 
of the capacities of bodies, for con- 
taining heat, 113. 

Caft-iron fcarcelv deeompofes the fo- 
lution of copper, 345. 

Cavallo's method of purifying ether, 
2d 722. shows that pyrophorus is 
not injured by expofure to light, 
J418. 

Cavendijh, fuppofes heat not to be a 
diftincSl fubftance, 69. His calcu- 
lation of the quantity of fixed air 

con- 
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contained in impure vegetable fir- 
ed alkalies, 417. Shows that ni- 
trous acid may be artificially pro- 
duced from a mixture of dephlo- 
gifticated and phlogifticated air, 2d 
722. His opinion concerning the 
nitrous acid, 1474- 

CaijUc alkali, how prepared by Mr 
Bergman for his experiments on 
the ] recipitation of metals, 232. 
Platina imperfectly precipitated by 
caultic alkali, 234. Throws down 
a brown j recipitate from folution 
of filver. 235. Corrodes frone- 
ware, 595 [596]. Is beft refitted 
by filver, ib. How to prepare lu- 
nar caultic, 752. Spirit of wine 
converted into vinegar and water 
by repeated dilliltations with cau- 
ftic alkali, 1615. The common 
fixed alkalies compofed of a cauftic 
fait and fixed air, tozo. Throws 
down an infoluble precipitate.from 
folution of terra ponderofa, 1056. 

Caujlieity luppofed t > be occafioned 
by the attraction of phlogitton 
from thefubftance acted upon, 219. 

Ca-ivk, a kind of fj ar, the fame with 
fpathum pi nderofum, forms a re- 
gains of antimony inftantaneoufly, 
1256. Dr Withering’s defeription 
of a fubftance of this kind found in 
Derbyfhire, 1068. 

Cerufs, or White-lead, how prepared, 
S75. Obfervations on the procefs 
for preparing it, 876. Its poifo- 
nous qualities, ib. 

Chalk at firft d'flblved, and the folu- 
tion afterwards coagulated, by acid 
of arfenic, 936. Flowers of ben- 
zoin imperfectly extracted by boil- 
ing with chalk, 988. 

Chalybtated tartar made by buil.ng 
cream of taitar with iron, 895. 

Char aiders, chemical, explained, 551. 
Some curioufly marked on the in- 
fide of a phial by means of the light 
of the f.n, 756. 

Charcoal proved to be the fame with 
phlogifton, 145. Decifive proofs 
of their identity from Dr Prieih- 
ley’s experiments, 146. Spirit of 
wine convertible into charcoal. 147. 
Charcoal emkely difiipated into 
inflammable air by the heat of a 
burning lens in vacuo, 148. De- 
phlogifticated air converted into 
aerial acid by its union with char- 
coal, 151. Sulphur produced by 
diftiSling concentrated vitriolic a- 
cid with charcoal, 715. Or by 
calcining vitriolated tartar with 
the fame, 716. Arfenical acid 
takes lire and fublimes into regulus 
with it, 922. Neutral arfenical 
fait decompofed by' it, 926. Char- 
coal diffolved by liver <f fulphur, 
1025. Phenomena on diftillation 
with mangunefe, 1388. Moft in- 
flammable matters reduced to char- 
coal, 1450. Difference between 
the coals of different fubllances, ib. 
Some coals, particularly thofe of 
animal fubiiances, can fcarce be 
reduced to allies, ib. Bufock s 
blood affords a coal of this kind, 
ib. Concrete oily fubftances, or 
foot, burn with equal difficulty, 
ib. Some of thefe coals almoft re- 
fill the adtion of nitre, ib. This 
fubftar.ceperfedlyrefradlory,i45x. 
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How fet on fire by the nitrous acid, 

Chemical attrallion particularly treated 
of, 162, ft/ry. See Attraciicn. Berg- 
man’s ac ount of the caufe of ehe- 
mical folution, 193. Kurwan’s 
definition of chemical attiadion, 
260. Difference betwixt it and 
cohefion, 261. Geoffroy’s ride for 
de'ermining the degrees of che- 
mical aftracTon, 262. Chemical 
decompiefnions apparently fingte 
are often double, 263. Invention 
of chemical marks and characters, 
551. New chemical language in- 
vented by the French chemills, 
552. Its ridiculous appearance in 
an attempt to explain the fulmina- 
tion i f the calx of filver, 1144. Of 
tables of chemical affinities or at- 
tractions, 353. Dr Black’s gene- 
ral table of attractions, ib. His 
obfervations on chemical veffels, 
557. Good and bad qualities of 
glafs as a material for thefe vef- 
leb, 538. Of metals, 560. Of 
earthen ware, 561. Of chemical 
furnaces, 599. See Furnaces. 

Chcmijlry deferibed, 1. High anti- 
quity of the fcience, 2. Suppofed 
to be founded by S/fihoas, an Egyp- 
tian, 3. Mofes thought to have 
been well ve fed in chemiltry, 4. 
Democritus taught chenuitry by 
the Egyptian prielts, ib. Chemi- 
ftry introduced into medicine after 
h s time, ib. Some advantages ac- 
crued to chemiftry from the la- 
b urs of the alchemifts, 13. Hi- 
ffory of chemiftry from the time 
of Paracelfus, 15. The fcience 
ftudied by Lord Verulam, 16. 
Impioved by Mr Boyle, 17. Che- 
miftry emerges f om its obfeurity, 
18. Receives confiderable advan- 
tages from the founding of the 
Royal Society, and others of that 
kind, 19. Great improvements 
made by chemiits of various na- 
tions, 20. PerfeCt theory <f che- 
miftry defined, 21. ObjeCts of 
chemiftry how difhnguifhed from 
the agents, 22. Claffification ®f 
tire objeCts, 163. How far wafer 
is an objeCt of chemiftry, 349. Of 
the different operations in chemi- 
ftry, 554, etfe9- 

Chemids, improvements by thofe of 
different nations, 18,19, 20. How 
divided, 555. 

Chio turpentine deferibed,.1433. 
Cinnabar: of the diftillation of it from 

manganefe, 1396. See Vermilion. 
Clay: whether the easth of alum is 

to be confidered as a pure clay or 
not, 647. Margraaf demonftrates 
ail clay to be compounded of earth 
of alum and fome other principle 
mechanically mixed, 648. Expe- 
riment of Dr Lewis, which feems 
to fhow that clay undergoes a 
change by being converted into 
earth of alum, 649. Bergman’s 
experiment to determine the utili- 
ty of adding clay to the ley of alum 
in order to afeforb the fuperfluous 
acid, 682. Advantages of ufing 
clay rather than alkalies, 683. De- 
phlogiflicuied vitriol dccompofed 
by day, 684. But m t the per- 
fcCt kind, 685. Clay ufed ia the 
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the purification of wines, 885. And 
in ih?.t of tartar, ib. Combina- 
tion of arfenical acid with flay, 
939. Colouring matter of Pruf- 
fian blue cannot diffoive clay, 
xi 89. Method of dillilling fpirit 
of fait by means of it, J480. 

Clegbcm, Dr: great difference be- 
twixt his calculations and thofe of 
Dr Crawford, 48. His opinion 
concerning the ufe of thermome- 
ters, 72. Hishypothefis concern- 
ing fire, 74. His proof that fire 
is an elementary fluid, 82. 

Cloth-printing: iron liquor, how pre- 
pared for that purpofe, 873. 

CFJftis of nitre, a liquor prepared by 
deflagrating nitre and charcoal, 
78c. 

Coating of glaffes: lute proper for that 
purpofe, 380. 

Cobalt: of its diffolution in acids, and 
precipitation from them, 244. Is 
not compofed partly of iron, 256. 
Is precipitated by iron, 362. Some 
heterogeneous matter precipit ated 
from it by nickel, 363. Solutions 
of cobalt let fall a white powder 
on the addition of bifmuth or cop- 
per, 364. Of its folution in vitri- 
olic acid, 496, 7x0. In nitrous a- 
cid, 497. In marine acid, 498. 
Fcims avred fbiuiion with the ni- 
trous acid, 769. Difcoverable in 
ores by me-ns of this acid, 770. 
Forms a be mtiful fympathetic ink 
with marine acid, 822. Diffolved 
by the acid of aifenic, 934. The 
femimetal particularly deferibed, 
and its properties confidered, 1293. 
Its calx, called zajf're, deferibed, 
1294. Reduction of the calx ex- 
tremely difficult, 1295. Its pro- 
perties when expofed to heat, 1297. 
Calcines fpontaneoufiy in the air, 
1298. A beautiful blue glafs form- 
ed from its calx, 1299. Pheno- 
mena of it with vitriolic acid, 1300. 
With nitrous acid, 1301. With 
marine acid, 1302. With the 
acid of borax, 1303. With nitre, 
ib. With fal ammoniac, 1304. 
Wi'h fulphur, 1305. May be fe- 
paratedfrom nickel by nitre, 1311. 
Method of preparing a red fait 
from it by means of the vitriolic 
acid, 710. 

Cohefion: difference betwixt, it and 
chemical attraction, 261. 

Cold: an exceffive degree of it at 
Glafgow, 62. In Siberia and 
Hudfon’s Bay, 63. Severity of 
the cold in the northern regions 
mitigated by the produdtion of 
ice, 87. Heat, light, cold, and 
electricity, the effeits of an uni- 
verialfluid, 101. Particular folu- 
tion of the phenomena of heat and 
cold, 102. Inflances of bodies ex- 
panding by cold, 105. Cold fup- 
poled to be a pofxtive fubftance 
from the prodigiousexpanflveforce 
of water in freezing, 107. Dr 
Cullen’s experiments on cold pro- 
duced by evaporation, 124. 

Colour of metallic fol-utions caufed by 
phlogifton, 218. A beautiful 
white onefrom lead, 703. A green 
one from copper and cream of tar- 
tar, 894. How to reftore the co- 
lour of gold, 1130. Of filver, 1137. 
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Colouring matter of Pruflian blue in* 

veftigared by Mr Scheele, 1171. 
This matter flies off from the lixi- 
vium fanguinis when expofed to 
the air, 1172. This effedl fuppo- 
pofed to be owing to fixed air in 
the atmofphere, 1173. The co- 
louring matter fixed by the addi- 
tion of fome green vitriol to the 
lixivium, 1174. Calx of iron fo- 
lubie in the lixivium, 1175. But 
not when highly dephlogifticated, 
1175. The colouring matter ta- 
ken up by the air -ffier it has been 
expel ed by acids,’ 1177. EffeCts 
of diftilling the lixivium with vi- 
triolic acid, 1178. Attempts to 
procure the colouring matter by 
itfelf, 1179. Neutral fait formed 
by it for difeovering iron in mine- 
ral waters, 1180. E’ffeCts of di- 
ftilling this fait with dll of vitriol, 
11 Si. The colouring matter u— 
mtes with volatile alkali, 1182. 
How to free it perfectly from any 
vitriolic taint, 1x83., To prevent 
its efcapc through the lute during 
diftillation, 1184. The colouring 
matter neither acid nor alkaline, 
1185. Forms a kind of ammoni- 
acal fait with volatile alkali, n85„ 
Difiblves magnefia alba, 1187. 
Very tittle terra ponderofa, iiS8„ 
Diffolves lime, but not clay, 1189. 
This folution moft proper for ma- 
king experiments on metals, 1190. 
Precipitates the folutions of lilver 
and quickfilver in nitrous acid, and 
of iron in fixed air, 1191. Its ef- 
fects on the metallic calces, 1192. 
On metallic folutions, 1193. Its 
conftituent parts invefligated by 
experiment, 1194. Is of an in- 
flammable nature, 1195. Suppo- 
fed to contain aerial acid and 
phlogifton, 1195. Ingredients in 
its cempofition, 1199. Unfuc— 
cefsful attempts to produce it by 
volatile alkalies in a liquid ftate, 
1200. Succefsfui method with 
fal ammoniac, fait of tartar, and 
charcoal, 1201. Itsvolatilityde— 
ftroyed by manganefe, 1204. Can 
fepurate only mercury and ftlver 
from their folution in nitrous acid,, 
1203. 

Colours of vegetables changed by a— 
erds and alkalies, 173. Different 
colours of metallic calces, 192. 
Colours imparted to various kinds 
of {tones byfolution of fllver, 733, 
Colours of various kinds deftroyed 
by dephlogifticated fpirit of fait, 
1484.. 

Comparative heat of bodies defined, 
4°- 

Compojl, artificial, of Cramer for ma- 
king nitre, 728. 

Compounds of two metals fometimes 
heavier than either of the ingre- 
dients, 1136. More fufible than 
either of themfingly, 342. Great 
fufibility of thofe of tin and bif- 
muth, 543. Fufibility of thefe 
augmented by the addition of lead, 
ib. One fufible in the heat of 
boiling water, 344. Platina unites 
readily with compound metals, 
1343- 

Concentrated acids phlogifticated by 
alkalies, 409. Concentrated ni- 

trous- 
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trous add Jiff dves Icfs metal than 
when diluted, 489. How to ob- 
tain a very concentrated acetous 
acid, 881. Violent adlion of the 
concentrated nitrous add upon 
molybdasna, 960. ‘Marmor me- 
tallicum foluble in concentrated 
vitriolic acid, 1063. Precipitated 
from it unchanged by vegetable 
fixed alkali, 1064. Why the 
concentrated vitriolic acid clif- 
folves manganefe without addition, 
137s- 

Condenfeitien of vapour produces a 
great quantity of heat, 43, 125. 
Dr Black’s method of calculating 
it, 44. 

Congealed ivater, the difficulty with 
which it melts, a mean of pre- 
venting inundations in countries 
where iiiow and ice abounds, 
88. 

Copper: of its precipitates, 238. Why 
it is diflblved by folutigns of iilver, 
mercury, and iron, 336. Why 
iron and copper precipitate one 
another, 341. Dephlogillicated 
folutions of iron precipitated by 

. calces of copper, 343. Dephlogi- 
fticates the iron which precipitates 
it, 344. Its folution fcarcely de- 
compofed by call iron, 345. Why 
it fometimes cannot precipitate 
filver, 348. Precipitations of mer- 
cury by it, 353. Precipitations of 
copper by nickel, 360. Copper 
throws down a wdiite powder from 
folutions of cobalt, 364. Forms a 
triple fait with regulus of antimo- 
ny and marine acid, 367. Preci- 
pitates regulns of arfenic from the 
marine acid, 370. Proportion of 
it dilfolved by the vitriolic acid, 
464. Inflammable and vitriolic 
air produced from its folutioh in 
this acid, 465. Quantity ef the 
metal diflblved by nitrous acid, 
468. By marine acid, 469. Forms 
blue vitriol with the vitriolic acid, 
693. Of its folution in nitrous a- 
cid, 757. In the marine acid, 804. 
.Forms a beautiful green fait with 
acetous acid, 872. And with 
cream of tartar, 894. Combina- 
tion of arfenical acid with it, 947. 
Forms a moft beautiful blue fait 
with cauftic volatile alkali, 1035. 
Does not greatly- dimimfli the duc- 
tility of gold though previoufly 
alloyed with tin, 1094. Its nature 
particularly confidered, 1146. Al- 
ways fofter than iron, H47. Will 
not fcrilte fire with flint; and there- 
fore of ufe to make hoops, &c. for 
gunpowder calks, ib. Its dudhlity, 
tenacity, and fj ecific gravity, ib. 
Ex, lodes vi< lently by he contadl 
of moifture when in fufiou, 1148. 
Ho\ granulate ! , ib. How calci- 
ned 1149. The calx exceedingly 
refradtory ib. Soluble by ail'acid 
and ther faline fubftances, and 
even by water, 115c. More fo- 
luble in cold liquors than in hot, 
ib. Undergoes fome change by 
combination with vegetable acids, 
1151. How amalgamated with 
mercury, 1152. A curious amal- 
gam formed by mercury ai d ver- 
digris, 1152. Dr Lewis’s methods 
of amalgamation, 1153. Forms 
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brafs, prince’s metal, &c. by the 
addition of calamine or zinc, 1154. 
Crucibles in which thefeoperations 
are performed tinged of a deep 
blue colour, ib. Forms bell-metal 
with a mixture of tin, 1155. 
Lewis’s obfervations on the fpeci- 
fic gravity of this and other me- 
tallic compounds, 1156. White 
copper made by fufion with an e- 
q; ai part of arfenic, 1157. A fine 
gold-coloured metal formed by a 
mixture of copper and platina, 
1341. Phenomena attending the 
difiolution of it in volatile alkali. 

Copperas. See Vitriol. 
Corroji’uefublimate precipitated with- 

out any decompoirion by oil of 
vitriol, 315. May be decompofifd 
by filver in the dry, but not in the 
moiil way, 356. Of its prepara- 
tion from quickfilver, 814, et feq. 
Differences of iis quality according 
to the different methods by which 
it is prepared, 816. Reafon of 
thefe differences, ib. Method of 
making it at Amflerdam.ib. Obfer- 
vations on the different methods, 
817. Of its adulteration with ar- 
femc, 818. Yields no butter of 
arfenic by fubiimat.Vm with that 
fubftance 945, 946. Its ufe in the 
preparation of butter of antimony, 
821. Of its fublimation with 
manganefe, 1397. 

Cramer's artificial compoit for ma- 
king nitre, 728. 

Cranford, Dr, his explanation of Ir- 
vine’s theory of heat, 3d. Dif- 
feis greatly- in his calculations from 
Dr Clcghorn, 48. His account of 
fenfible heat, 49. Differs from 
Dr Black, 51. His opinion con- 
cerning heat in the abllradt, 54. 
His definition of fire, 59. His 
method of determining the pro- 
portional quantities of heat in 
bodies, 77. Infufficiency of his 
method, 78. His folution of a 
difficulty concerning the feeming 
diiappearance of heat, 86. Infuff 
ficient, 91. t 

Cream of tartar, how prepared, 886. 
Ana'yfed by Mr Scheele, 887.' 
Regenerated, 890. 

Crell, Dr, a miftake of his concern- 
ing the production of Glauber’s 
fait from alum and common fait 
corrected, 272. His method of 
cryftallizing the acid of lemons. 
997. His attempts to bring vine- 
gar nearer to the ftate of tartar, 
1004. His proofs that all vege- 
table acids are to be derived from 
one origin, 1006. 

Crocus metallorum, how prepared 
1265. ’ 

Cronjledt difeovers the new femimetal 
called nickel, 1306. 

Crucibles: of the mot proper materials 
for them, 585. Achard’s method 
of making them from calx of pla- 
tina, 587. Mr Pott’s directions 
for making them 588. Dr Lewis’s 
obfervations on their conflruction, 
589. Porcelain probably the fitfeft 
material for veffels of tins kind, 
591. Of Reaumur’s porcelain as 
a material for crucibles, 592. 

Crufl produced by the fluor acid -on 
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the furface of water, 828. Found 
to be of the nature of fiiiceous 
earth, 829. Scheelc’s experiments 
to determine the natuie,of this 
earth, 830. The fame cruR pro- 
duced from artificial fiunr, 831. 
Scheele’s opinion that the earth is 
formed by the union of the acid 
and water, 832. Contefted by 
Meffrs Boullanger, Monnet, &c. 
833. Their opinions fhown to be 
erroneous by Mr Scheele, S34. 
Wiegleb’s experiments on the ori- 
gin of it, 839. Found to proceed 
from the corrofion of the giaff- 
dillilling vcfi'ei, 840. How to 
procure the acid free from it, 
842. None formed by mixing 
fand with a fait coi,taming fluor 
acid, 844. But a great quantity 
by adding powdered green 'glafs, 

Cryftalline pozuder thrown clown from 
lolution of calx of platina by ve- 
getable fixed alkali, 1325. 

Cryflalli-zation, in chemiltry : how 
to perform that operation, 572. 
Cryitallization of alum impeded 
by vitriolic acid, 68 x. 

Cryjlals of one kind of fait contain 
none of any other, 573. Fulmi- 
riating-cryftals, 1142. Cryfials of 
platina dccompofed by the mineral, 
but not by the vegetable, fixed al- 
kali, 1322. 

Cullen, Dr, his experiments on the 
production of cold by evaporation, 
124. 

Cupdlation: why lead is ufefulin that 
operation, 331. Attempts to refine 
plafina by cupellation, 1355. 

Cuprum ammoniacale, how prepared, 
xo34. 

Decompositions, chemical, are 
often double, though apparently 
fingle, 203. Explanation of thole 
effected by acids alone, 266. De- 
compofitions of vitriolic falts fup- 
pofed to arife from compound for- 
ces, 276. Why decompofitions 
are fometimes incomplete, 405, 
406. 

Deflagration, an operation in chemi- 
itry, how performed, 582. 

Democritus taught chemiffry by the 
Egyptian priefts, 4. Said to he 
able to imitate the precious ftones, 
particularly the emerald, ib. Was. 
probably only acquainted with the 
method of making green glafs, 
ib. 

Denflty of mixtures, its increafe ac- 
counted for, 374. How to deter- 
mine the accrued denfity of fpirit 
of nitre mixed with water, 387. 
Increafe of it in compound fui-ffau- 
ces, 404. 

Dcphlogjiicated air converted into a- 
erial acid by charcoal, 151. Ob- 
jection to the exiltence of phlogi- 
fton from the total com luffion of it 
in Tome cafes. 152. Little phlogi- 
fton confumed by the combo Cion of 
iron in -his kind of air, 133. Of the 
dephlogiffica-ed marine acid, .06, 
790, etfeq. 1484. D pT ogiincated 
green vitriol cann t, rccipitarefoio- 
tiomF golu, 226. Quantity of mine- 
ral alkali tarn- up nv dephiogiiti- 
cated nitrous acid, 432. Solution 
of dephlogilficated calx yf mon 
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cannot be eryflallized, 457. ])e„ 
phlogifticated green vitriol decorn- 
pofed by clay, 684. Dephlogdtff 
cated air a material for the nitrous 
add, 2d 722. Howto prepare the1 

dephlogifticated fpirit of fait, 790, 
791. Gan fcarcely be co- ..uTed 
into a liquid, 792, other pro- 
perties, ib. .-\e:d of arfenic pro- 
cured by its means, 91^ 1274 
The only folvent of platina, 1319. 
Dephl. gifticatcd fpirit of nitre de- 
compofes camphor, 1424. 

Depblogifhcated jpirit of fait: expedi- 
tious method of bleaching linen by 
means oi it, i484a Efieist . 1 it on 
phlogilUc matters, 1485. Lffervef- 
ces with cauftic volatile alkali, 1485 . 
Forms marine ether with Ipdnt of 
wine, i486. Diffoives pholj ho- 
111s, ib. Method of. procuring a 
detonating lult 111 quantity from k, 
1487. 

Diabolus metallorum,' a name for tin 
on account of its bad effects on 
other metals, 1222. 

Diaphoretic antimony, how prepared, 
1264. 

Differ, Papin’s, defenbed, 567. Eff 
fedls of it producible by long boil- 
ing, ib. 

Digeflion, in chemiftry, how perform- 
ed, 565. 

Digefliyefalt: Quantity of ingredients 
111 it, 379, 42*. Prepared fionx 
vegetable alkali and marine acid, 
794- 

Dijfolution of metals.: heat produced 
by that operation, 190. 

Diflillation: how that operation was 
originally performed, 6. Mr 
Watt’s experiments on the diftii 
lation of water in vacuo, 45. Pro- 
per method of performing the 
operation of diftiilation, 574!' Ph& 
nomena on diftillation of inflam- 
mable fubftances, 517. Boerhaave’s 
experiments on the diftillation of 
mercury, 1230. 

Dflilled verdigris, how prepared, 
872. 

Divellent affinities explained, 267. 
Dollfufs, Mr, his method of prepa- 

ring butter of antimony, 821. His 
procefs lor muriatic ether, 824. 
For acetous ether, 884. 

Du Fay fuppofes all calcareous ftones 
to be phofphoric, 1084. 

Dyeing: the vitriol formed by preci- 
pitating copper with iron lefs pro- 
per for this purpofe than that made 
after the common method. 344. 

Earth: water fuppofed to be'con- 
vertible into it, 24. Has not the 
charadter of an oiement, 23. Solu- 
ble in acids, 176. Why the me- 
tallic earths feldom decompcfe falts 
whofe bafis is a calcareous earth or 
alkaline fait, 304. Quantity of 
earth in vegetable alkali, 413. 
Difficulty in obtaining the pure 
earth of alum, 645. I.ewis’s ex- 
periment to ihow that clay under- 
goes fome change by being con- 
verted into this earth, 649. Sili- 
ceous earth found in the refin 
produced from the refxduum of 
vitriolic ether, 2d 722. Quan- 
tity of fiiiceous earth carried 
up by flu or acid, 847. Earth of 
alum combined with arfenical acid, 

938. 
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9^8. Siliceous esvth emr'- 

! pletel^ precipitated by volatile al- 
kali, 1074- Forms a triple fait by 
precipitation wnh- fixed alkali, 
1075. Is diffolved by boiling with 
alkali, 1076. See Siliceous. Ve- 
getable earth fuppofed by Lewis 
to be the fame with magnefia, 
1088, Mr Gmelin’s experiments 
on it, 1089. 

Earths,how divided,6th 510. Vitrio- 
lic acid combined with different 
earths, 63,5, etfeq. Nitrous acid 
combined with them, 746. Solution 
of filver dect mpofed by calcareous 
earths, 755. Charaders curioufiy 
marked by the fun’s light on the 
precipitate, 756. Marine acid 
combined with earths, 797. Fh|ior 
acid with them, 8 3. Acetous 
acid, 871. Acid of tartar, 893, 
Of phofphoric efl'-hs, i©Si. Earths 
do not attrad the colouring mat- 
ter of Pruflian blue, 1169. 

Earthen ivare: of its properties as a 
material for chemical veffels, 561. 

Earthy crujl. See Crujl. 
E.:Jl Indies: of the method of pre- 

paring nitre there, 734. 
Eau de lute, how prepared, 1037. 
Effervcfcence attends the folution of 

metals, iSS. 
Edulcoration, a chemical operation, 

how performed, 571. 
Edinburgh: a kind of ponderous fpar, 

or marmor metallicum, found near 
that city, 1061. 

Elaficfuids extricated during the fo- 
iutiou of metals, 189. Great 
quantity of elaftic fluid generated 
by the explolion of aurum fulmi- 
nant?, 1133. 

Elajlicity occafioned by heat, and not 
phlogifton, 209. 

EleSTvoe attraflwns, in chemiftry, de- 
fined, 177. Precipitation of me- 
tals by one another owing to a 
double one, 339. 

EleBric fuid, in winter, the fame 
with the heat fent down from the 
fun in fummer, 99. 

EleBric /park produces nitrous acid 
in a mixture of dephlogifticated 
and phlogiftkated air, 2d 723. Its 
effect on a mixture of alkaline and 
dephlogifticated air, 15s »•. 

EUBrical heat, why fo much ft onger 
than that of furnaces, 160. Ca- 
pable of vitrifying platina, 1335. 

EkBricity: proofs of the identity of 
its fluid with fire and light, 96. 
Connection betwixt it and fire or 
heat, 97. Excefiive eledtricity of 
the polar regions, 98. Eledtricify, 
heat, light, and cold, are to be 
looked upon the effedts of one 
univerfal fluid, xoi. Explofion 

. of fulminating filver probably ow - 
ing to it, x 14b. 

Elements: the fuppofition of them the 
origin of alchemy, 23. Mr Boyle’s 
opinion of them, 24. Are in their 
own nature invifible, 26. 

Emetic tartars: different degrees of 
their ftrength as commonly prepa- 
red, 1258T Pul vis algai oth the 
moft proper material for their pi e- 
paration, 1259- 

JLmj>yreumatic acids produced by (try 
diftillation of vegetables are all of 
one nature, 995* -^n ac^ 
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kind produced from the liquor in 
which felenitei tartarou* is boiled, 
1010. 

Empyreumatic oils, how redtified, 
1426. 

England: alum-works when eredted 
there, 640. 

Engraving on glafs, how performed 
by means of fluor acid, 2d 837. 

Eolipile may fometitnes be ufed for 
blowing up fires, 609. 

Epfom fait: proportion of ingredients 
in the common kind, 443- n*" 
trous Epfom, 444. Cannot be 
found in marine Epfom, 445. The 
true E{ fom fait found in the ley 
remaining- after the cryftallization 
of alum, 688. Prepared from the 
bittern of fea- fait, 690. 

Equilibrium i f heat defined, 75 • 
Ejfcntial fait of lemons, a kind of tartar 

extradted from forrel, 888. Effen- 
tial acids produced from the juices 
of vegetables, their proper! ies, 994* 
Phofphorus combined witheflontial 
oils, 1412. Analyfisof elfential oils, 
1419. Their tafte fuppofed to be 
owing to a difengaged acid, 1430. 
Why they lofe theirfolubilityinfpi- 
rit of wine by being frequently di- 
ftiiled, 1421. Converted by ftrong 
heat into empyreumatic oils, ib. 
A c nfiderable quantity yielded by 
all the kinds of turpentine, 1437- 

Ether, vitriolic, produced by a com- 
bination of vitriolic acid and fpirit 
of while, 717. Mr Beat me’s me- 

' thod of making it, 718. Is the 
lighteft of all liquids, 719. Boils 
in vacuo at 20° below o of Fahren- 
heit, ib. Produces a great degree 
of cold by its evaporation, ib. Dif- 
fulves gold, ib. An inflammable 
lalt produced by Wallerius by 
combining ether with fait of tar- 
tar, 720. This thought to be a 
proof of the tranfmutation of vi- 
triolic into nitrous acid, ib. The 
phenomenon otherwife accounted 
for, 721, 722. Mr Cavallo’s me- 
thod of purifying ether, 2d 722. 
A refin producible from the refi- 
duum of its d’ftillation, affording 
vitriolic, phofphoric, and acetous 
acids, Glauber’s fait, felcnite, iron, 
and earth of flint, ib. Nitrous 
ether produced by combining that 
acid w ith fpirit of wine, 775. Dr 
Black’s method of making it, ib. 
Mr Woulfe’s procefs for procuring 
it in large quantity, 776. Inquiry 
into the nature of ether, 777. 
Made by Dr Black without any 
fpirit, ib. Marine ether how pro- 
duced, 824. Acetous ether, 884. 
Saccharine ether, 90a. Vitriolic 
ether cryftallizes gold, 1129. Dol- 
fuL’s method of preparing it with 
marine acid, 824. With acetous, 
acid, 884. Methods of Pelletier 
and others for rectifying vitriolic 
ether, 1471. 

Ether:al folution of gold, its properties, 
1129. 

Evaporating •vejfel in alum-WOl'ks de- 
feribed, 674. 

Evaporation: Dr Cullen’s experiments 
on the production of cold by it, 
124. Of the method of perform- 
ing that operation in chemiftry, 
372. Lead vefl’els moft proper 
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for evaporations in the large wsy, 
ib. 

Expanfon, one of the general effects 
of heat, 65. That of mercury and 
fome other fluids proportional to 
the degrees of heat, ib. Inftru- 
ments for meafuring the expanfion 
of bodies, 103. Inftanres of bodies 
being expanded by cold, 105. Ex- 
panlion of water in freezing oc- 
cafioned by the extrication of air- 
bubbles, 109. 

Expanfive force of •water excefiive in 
the aCl of freezing, 106. Ufed as 
an argument for the pofitive exift- 
ence of cold, 107. Explained by 
Dr Black’s theory of latent heat, 
108. 

Explofion of fulminating gold vaflly 
fuperior to that of gunpowder, 
1108. A fmall degree of heat 
fufficient to make this fubftame 
explode, 1110. Inftances of its 
mifehievous effeCts, 1112. Its 
force is not entirely direCled 
downwards, 1113. Of the explo- 
fion of moift aurum fulminans, 
1114. Not occafioned by a faline 
principle, 1115, 1116. Nor by 
fixed air, 1118. Mr Bergman’s 
theory of its caufe, mo. Occa- 
fioned by volatile alkali, 1121. 
Explofion by the vapours of mer- 
cury, 1231. 

Explofons, violent, occafioned by heat 
fuddenly applied, 722. 

Fat, acid of; how procured from 
fuet, 2d 1013. Salts formed by 
combiningit wbh alkalies,3d 1015. 
With earths, ih. With metals, 
4th 1015. 

Fats of animals analyfed, 1428. 
Fermentation: milk capable of a com- 

plete one, 979. 
Filings of iron grow hot and take ore 

fpontaneoufly with fulphur, .1207. 
Firmicus Matemus the firft writer on 

alchemy, 8. 
Filtering large quantities of water, a 

fcheme for, 369. 
Filtration: how t» perform that 

operation in chemiftry, 368. 
Fire fuppofed by Mr Boyle not to 

be an clement per fe, 24. The 
contrary opinion now generally 
embraced, 32. Two general the- 
ories of it in efteem at prefent, 33. 
In what they differ from the theo- 
ry of Boyle and Newton, 34. Fire 
detained in bodies partly by attrac- 
tion and partly by the preffure of 
the furrounding fluid, 55. Berken- 
hout’s divifion of fire into fixed and 
volatile, 57. Pure or volatile fire 
deftribed, 38. Dr Crawford's de- 
finition of fire, 59. Mr Kirwan’s 
opinion, 68. Mr Cavendifh’s 
opinion that it i* not a diftimft 
fubftance, 69. Seems deftitute of 
gravity and vis inertia, 93. Proofs 
of fts identity with light and elec- 
tricity, 96. Connection betwixt 
fire and eledricity, 97. Vitriolic 
acid contains more fire than the 
nitrous or marine, 278. Acids 
unite to alkalies by giving out fire, 
and quit them by receiving it, 286, 
289. 

Fixed air: its fpecific gravity deter- 
mined, 411- Of the quantity of 
it in vegetable alkali, 414. In 

impure vegetable alkali, 417. Of 
the quantity contained in mineral 
alkali, 434. Earth of alum con- 
tains a great quantity, 446. Of 
the quantity of phlogifton in fixed 
air, 2d 505. Alkaline falts coni- 
pofed of a cauftic fait and fixed air, 
X020. Is not (he caul'e of the ex- 
plofi n of aurum fulminans, 1118. 
Expels the colouring matter from 
lixivium fanguinis, 1173. Water 
impregnated with it diffolves man- 
ganefe, 1371. 

Fixed alkali lefs attracted by nitrous 
acid than filver, 301. Vegetable 
fixed alkali takes up an equal quan- 
tity of all the acids, 402. ExaCl 
calculation of the quantity of acid 
taken up by vegetable fixed alkali, 
419. Stone ware corroded by the 
cauftic fixed alkali, 595. Fixed 
fal ammoniac the fame with a 
combination of the marine acid 
and calcareous earths, 797, C >m. 
bination of fluor acid wuth fixed 
alkali, 4th 850. Fixed alkaline 
falts how procured, 1016. Vege- 
table alkali cryttallized in various 
ways, 1017. Changed by combi- 
nation with marine acid, xoxS. 
Combination of fixed alkalies with 
fulphur, 1031. With expreffed 
oils, 1026. With effential oils, 
1027. With phlogifton, 1038. 
Differences obferved betwixt thofe 
obtained from different vegetables, 
1029. Precipitate folutions of 
terra, ponderofa, whether in their 
mild or cauftic ftate, 10^4. The 
cauftic fixed alkalies throw down 
an infoluble precipitate from thefe 
folutions, 1056. Marmor metal- 
licum precipitated unchanged from 
oil of vitriol by mild vegetable al- 
kali, 1064. A triple fait formed 
by fixed alkalies, filiceous earth, 
and fluor acid, X075. The mine- 
ral, but not the vegetable, fixed 
alkali decompofes cryftals of pla- 
tina, 1322. 

Flints, earth of, fuppofed to undergo 
a tranfmutation by being diffolved 
in an alkaline liquor, 1069. This 
change denied by Mr Bergman, 
1070. The fuppofed tranfmuta- 
tion found to arife from an admix- 
ture of clay, 1071. Cryftals of 
flint produced artificially by Mr 
Bergman, 1072. Why the.fluor 
acid will; not diffolve flint diredbly,, 
1073. Earth of flints moft com- 
pletely precipitated by volatile al- 
kali, 1074. Forms a triple fait 
with fluor acid and fixed alkali, 
1075. Dilfoived by" boiling in an 
alkaline liquor, 1076. Has a re- 
markable attraction for alkaline 
falts in the dry way, 1077. ,s 

very rare and fpongy when preci- 
pitated, 1078. Why the alkaline 
folution fometimes cannot be pre- 
cipitated by an acid without heat,, 
1079. Liquor of flints decompo- 
fed by too great a quantity of wa- 
ter and by fluor acid, 1080, See- 

Siliceous earth. 
Flores martiales, how prepared, 808. 
Floners of Benzoin, how prepared, 

984, et fcq. See Benzoin. Flowers 
of zinc prepared by the defla- 
gration of that femimeta], 1241. 

Dr 
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I>r Lewis’s method of reducing 
them, 1242. An oil fuppofed 
to lie obtained from them by 
Mr Homberg, 1243. mi- 
flake detcdlcd by Neumann, ib. 
Another oil by Mr Hellot, 1244. 
Gold and iilver loaf diffolved by 
this oil, ib. A great proportion 
of nitre alkalized by the flowers of 
zinc without anyfenfible deflagra- 
tion, 1249. 

flowers: method of preparing teds 
for acids and alkalies from them, 
'SSI- 

Fluid: Dr Cleghorn’sproof that beat 
is occafioned by ©ne, 82. Diffi- 
culties concerning the nature and 
properties of this fluid, 83. Heat 
mod probably the atflion of an 
r im iprefent fluid, 92. Senfible 
heat always produced by the con- 
■verfion of a fluid into a folid, 
116. 

Fluidity occafioned by the abforption 
of heat, 115, 119. A proof of tin's 
from its being poffible to cool wa- 
ter below 3 20 without freezing, 
ri7- . 

Fluids differ in the degrees of a! fob ,te 
heat they contain, 46. The thin- 
ned: fluids contain the greareft 
quantity of heat, 47. Mr Waft’s 
experiments on the evaporation of 
fluids in •vacuo, 126. Fluids part 
with more heat than folid bodies 
can, 212. 

Fluor acid: why it can be reduced 
into air without any addition, 207. 

T'irft difeovered by Mr Margraaf, 
826. Prepared by diddling fluor 
fpar with oil of vitriol, 827. Forms 
a white earthy crud on the furface 
of water put into the receiver, 
828, et feq. See Cmjl. Fluor acid 
proved to be diflirdt from that of 
fea-falt, 835. And from the acid 
of vitriol, 836. Quicklime pro- 
ved to be the h ifis of fluor 1'par, 
837. Miflake of M. Monnet 011 
this fubjedt, 838. Wiegleb’s ex- 
periments on the earth contained 
in this acid, 839, 840. Mayer’s 
examination of the acid, 841. How 
to procure the acid free from fili- 
ceous earth, 842. Experiments 
for this purpofe with an iron di- 
ddling veffel, 843. A fait con- 
taining fluor acid forms no cruft 
by being mixed with fund, 844. 
But a great quantity with powder- 
ed glafs, 845. Of the quantity of 
fdiceous eaith which fiuor acid 
carries along with it, 847. Vio- 
lent adtion of it upon glafs, 848. 
Mr Wenzel’s experiments on the 
fluor acid in a leaden retort, 8150. 
This acid procurable by means of 
the acids of nitre, fea-falt, and 
phofphorus, 2d 850. Appearance 
and properties of it, 3d 850. Of 
its combinati n with fixed alkali, 
4th 850. With volatile alkali, 
851. With'earths, 852. With 
metals, 853. Glafs coiroded by 
it and by the fait produced by its 
toinbination with volatile a’kali, 
854. Great difficulty of preferving 
tins acid, 855. Golden veffeis, 
cr a phial lined with oil and wax, 
recommended for this purpofe, 
856. Dr Prieftley’s method of 
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converting the fluor acid into air, 
857. Retradbs his o;union of its 
bemg only the vitriolic acid alter- 
ed, ib. Fluor acid cannot be ex- 
pelled. by that of arfenic, 934. 
Why it cannot diffolve flint direct- 
ly, 1073. Why it decompofes li- 
quor of flints, io3o. Is fcarce ca- 
pable of diffolving manganefe, 
1366. Explanation of its action 
on manganefe, 1383. 

Fluxes: platina-and feme of its cal- 
ces fufible by their means, 1337. 

Fontana's account of the fpecific gra- 
vity of different kinds of air, 375. 
An experiment of his confirming 
thofe of Mr Kirwan 394. 

Fojfde alkali. See Mineral. 
Fourcroy denies that platina can be 

amalgamated with mercury, 1350. 
Inconliftence in his account of its 
hardoefs, 1351. 

Fragility of glafs when not well an- 
nealed, 559. 

France: of the method of making ni- 
tre there, 731. 

Freezing: of the prodigious expanfive 
power exerted by water du.ing 
that act, 106. 

Friction makes aurum fulminans ex- 
plode without any heat, mi. 

Fulminating calx of filver made by 
Kunckel, 756. Fulminating cop- 
per, 1035. Fulminating gold, 
1103. Sze durum fulminans. Ful- 
minating filver made by M. Ber- 
thollet, 1138. How prepared, 
11^9. See Silver. Fulminating 
qmckfilver, how prepared, 3d 905. 

Fumes: nitrous and fulphureous ef- 
fervefee with one another, 626. 
Gold not rendered brittle by the 
fumes of tin, 1093. 

Furnace, a portable one deferibed, 
6co. Form of Boerhaave’s port- 
able furnace, ib. Another deferi- 
bed, ib. Dr Lewis’s portable fur- 
naces, 601. Objection to their 
ufe in fome cafes, 002. Dr Black’s 
furnace, 2d 602. How adapted 
to the various operations of che- 
nnftry, 603. Luting proper for it, 
604. Method of applying the 
lute, 503. Melting furnace, 2d 
605. Mr Pott’s melting furnace, 
606. Why its cavity is made of 
a roundifh form, 607. Lewis’s 
lamp, 611. One conftructed on the 
principles of Argand’* lamps, ib. 

Furnaces neceffary for the operations 
chemiftry, 5 99, etfeq. Directions 

for building them properly, dro. 
Fufibility of metals increafed by mix- 

ture, 542. Great fufibility of 
mixtures of fin and bifmuth, 543. 
Increafed by the addition of lead, 
ib. 

Fujton: how to perform that opera- 
tion in chemiftry, 384. Difference 
betwixt the watery and dry fufion, 
ib. Of the crucibles neceffary for 
the fufion of chemical fubjects, 
385, etfeq. See Critcibles. Fufion 
of all metals promoted by bifmuth, 
1231. 

Garphyttan, in Sweden: Rin- 
man’s method of burning the alu- 
minous ore there, 668. Method 
of lixiviating it, 670. 

Gain, acid of, how fepamted from 
them, 1537. An acid liquor pro- 
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cured from them by diftillat'on, 
1338. Its properties. 1539. 

Gajlric juice of animals contains pliof- 
phoric acid, 904. 

Geoffrey's, rule for determining the 
degrees of chemical attradfion, 
262. His table of affinities, 553. 
Inveftigates the conftituent parts 
of alum, 641. His theory of Pruf- 
fian blue, 1165. 

Germany: method of making nitre 
in fome parts of ir, 730. 

Glafgonv: a k'nd of fpathum ponde- 
rofum found in its neighbourhood, 
1060. 

Glafs: method of engraving on it by 
means of fluor acid, 2d 857 

Glafs veffeis, w hen to be ufed by che- 
mhls, 556. Dr Black’s remarks 
on the properties of glafs 538. 
Affords the filiceous cruft obferved 
01 fluor acid, 840. Violent adlion 
of that acid on glafs, 848. Cor- 
roded by it and by the ammoniacal 
fait produced from it, 834. Bif- 
muth convertible into glafs, 1250. 
How to prepare glafi of antimony, 
1257. A beautiful blue glafs pro- 
duced by the calx of regulus of 
cobalt, 1299. 

Glafs of lead: of the veffeis moft ca- 
pable of refilling its adtion, 589. 

Glafs-making: Pliny’s account of the 
origin of it, 7. 

Glajfes: of the materials proper for 
coating them, 580. 

Glauber s fal ammoniac prepared from 
vitriolic acid and volatile alkali, 
633. See Ammoniac. 

Glauber s fait: Dr Crell’s miftake 
concerning its preparation from 
alum and common fait, 272. Its 
decompofition by marine acid 
never complete, 291. Reafon of 
this decompofition explained, 306. 
Quantity of ingredients in it, 431, 
Prepared from vitriolic acid and 
mineral alkali, 632. Dangerous 
confequences of miftaking cryftals 
of nitre for it, 743. Produced from 
the refin extracted from the refi- 
duum of vitriolic ether, 2d 722. 

Glauber's fpirit of nitre, 734. 
Gmelin, Dr, his experiments on the dif- 

ferences betwixt the alkaline faits 
produced from different vegetables, 
1029. 0“ the: afhes of different 
plants, 1089. Method of making 
dulcified fpirit of fait, 1481. 

Gold: why its folution is precipitated 
by green vitriol, 225. But not by 
the dephlogiflicated kind, 226. 
Why it is precipitated by folutl n 
of tin, 227. Various precipitates 
°f’L.2.33- Bell kind of aqua regia 
for diffolving it, 481. Quantit) of 
it taken up by aqua regia, 482. 
Its calces foluble in the vitriolic 
and nitrous acids, 483- Kirwan’s 
opinion that the metal cannot in 
any quantity be diffolved in the 
nitrous acid, 484. Dr Brandt’s 
experiments, fliowing that it may 
be fo in ch fe veffeis, 750. Lewis’s 
obfervation on this exi>erinieiic, ib. 
Solution of its cakes in fpirit of 
fait, 799. Sublimes along with 
the acid, ib. The fublimate laid 
to be the material ufed for the 
blood of St Januanus, 800. Is not 
affected in any way by the arfeni- 
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ca’ acid, 94T. Its nature and pro- 
perties particularly treated of, 
1089. Unites readily with all the 
metals, 1000. Its colour debafed 
by all the metals except copper, ib. ' 
Said to lofe its malleability re-: 

markably'with tin, 1091. Dr 
Lewis’s account of the bad effedts 
of this metal upon it, ib. Mr Al- 
chorne’s experiments in oppofition, 
1092. Gold n t rendered brittle 
by the fumes of tin, 1093. Nor by 
the addition of the metal itfelf in 
final] quantities, ib. Nor with 
the addition of copper, 1094. 
Malleability of gold entirely de- 
ftroyed by a fmail quantity of re- 
g dus of arfenic, 1095. Surpri- 
fing tenacity of its parts, 1096. Is 
not liable to rufl, 1097. Mr Boyle’s 
experiment to fliow its deftru&ibi- l 
lity, 1098. Of its f ilution in aqua 
regia, 1099. This folution of a 
corrofive nature, noo. May be 

-cryftallized, ib. Of the precipi- ; 
tation of the metal from it, iiox. 1 
Separated from other metals by 
green vitriol, 1102. Explodes 1 
wi th i rodigious force in fome 
cafes, 1X03' 1x26. See Aurumful~ 1 

minans. Solution of gold by hepar 
fulphuris, 1127. Medical virtues 
of gold entirely imaginary. 1128. . 
Solution in effential oils not per- 
manent, 1128. Diflolved pcrnia** 
nently in eher, and cryftallizable 
by its means, 1129. Revived from 
its folution in aqua regia by mix- 
ing it with fpirit of wine, ib. A 
method thus afforded of purifying 
it from other metals, ib. How 
to reftore its colour when loft, 
1130. Mercury fixed by amalga- 
mation with gold, 1234. Whe- 
ther it be pofiible to adulterate 
gold wi h platina, 1356. How to 
detedl this fraud if it fhould be 
pradlifed, 1357. 

Golden calf: its diffolution adduced 
as an inflance of Mofes’s Ikill in 
chemiftry, 4. 

Golden fulpbur of antimony, how pre- 
pared, 1263. 

Golden vejfels recommended for keep- 
ing the fluor acid, 856. 

Granulation of copper, how performed, 
1x48. 

Gravity ■ the element of fire feems 
to be deftitutc of it, 93. Of find- 
ing the fpecific gravity of the dif- 
ferent metallic calces, 327. How 
to find the fj ecific gravity of bo- 
dies, 371. Of the fpecific gravity 
of fpirit of fait, 377. How to 
find that of the ingredients in di- 
goftive fait, 380. Of rhe pure ni- 
trous acid, 386. Of its mathema- 
tical fpecific gravity, 388. How 
to conftrudt a table of the fpecific 
gravities of fpii its of nitre of dif- 
ferent ftretigth, 390. How to 
find the fpecific gravity of pure 
vitriolic acid, 397. Of the ace- 
tous acid, 400. Of ftrong vinegar, 
401. Of fixed air, 411. Of iixed 
vegetable alkali, 412. Mr Wat- 
fou s account of the fpecific gra- 
vity of fait of tartar, 413. Dr 
Lewis’s obfervations on the fpeci- 
fic gravity of bell-metal and other 
metallic compounds, 1156. 

Gretn 
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Gwen colour produced from verdigris 

and cream of tarrar, 894. 
Gun-poiudcr: its exploitve f< rce vafHy 

inferior to that of aurum fulmi- 
nai'.s, 1108. 

Gypfum: proportion of ingredients in 
the natural kind, 439. Formed 
of the vitriolic acid and calcare 'U* 
ear h, 635. Some differences be- 
twixt the natural and artificial 
kinds, ib. Is foluble in feme de- 
gree by acids, 635. Convertib'e 
into quicklime by a ftrong heat, 
ib. Fufed by a very violeift and 
fudden heat, and likewife by the 
addition of clay or calcareous 

• earth, ib. Decompofed by fixed 
and mild volatile alkalies ib. And 
by the acid of arfenic, 933 Found 
in the concentrated vitriolic acid, 
l0S9* 

Hanover: method of making ni- 
tre there, 729. 

Hajfi i: of the aluminous ores found 
in that country, 658. 

Heat, two general theories of, 28. 
i.ord Bacon’s definition of it, 29. 
Mr Boyle’s opinion, 30. Senti- 
ments of Sir Ifaac Newton on the 
fubjedt, 31. Fire or heat general- 
ly allowed to be an elememper fe, 
32. Two other theories inftituted, 
33. In what they differ from the 
former, 34. General account of 
Dr Black’s and Dr Irvine’s theory, 
35. Dr Irvine’s theory explained 
by Dr Crawford, 36. Abfolute 
beat defined, 37- Great quantify 
of heat produced by the condenfa- 
tion of vapour, 43, 125. Differ- 
ence of the abfolute heat of differ- 
ent fluids, 46. Thinned fluids 
contain the greated quantity of it, 
47. Crawford’s account of fen- 
fible heat, 49. Capacities for con- 
taining heat explained, 52. Craw- 
ford’s opinion concerning heat in 
the abdratd, 54. Dr Berkenhout’s 
opinion of its nature. 56. Heat 
has a tendency to diifufe itfelf e- 
qually over bodies, 60. Is con- 
tained in confiderable quantities in 
all bodies, 61. Its quantity limi- 
ted in all bodies, 64. Exp anfion 
an univerfal effedt of heat, 65. 
Bodies of the fame kind and of 
equal temperature contain quanti- 
ties of heat proportioned to their 
quantities of matter, 67. Equili- 
brium of heat defined, 75. Dr 
Crawford's meth'd of determining 
the proportional degrees of heat, 
77. His method infufficient, 78. 
Nicholfon’s account of the theories 
of heat, 79. Advantages of the 
dodlrine that heat is caufed by vi- 
bration, 80. Anfwer to Mr Ni- 
cholfon's argument, 81. Dr Cleg- 
horn’s proof that heat is occafioned 
by a fluid, 82. Difficulty arifimg 
from the fuppofxtion that heat dif- 
fufes itfelf equally, 84. Another 
from the feeming difappearance of 
heat, 85. Equal diftribution of 
heat promoted by its abforption 
and evolution, 89. Heat of the 
torrid zone thus mitigated, 90. 
Heat moft probably the adtion of 
an omniprefent fluid, 92. Diftri- 
bution of heat occafioned by the 
Ifcfiion of the fun, 94. How heat 
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1® produced by his rays, 95. Con- 
net&ion between heat and ele&ri- 
city, 97. Heat in fummer becomes 
electric fluid in winter, 99. Solu- 
tion of the phenomena of heat, 
102. Mr Kirwan’s theorem for 
finding the point of total privation 
of hear, 114. Float the caufe of 
the foftnefs of bodies approaching 
to fluidity, 118. Abforption of 
heat the univerfal caufe of fluidity, 
120. Heat p' odaeedin the burning 
of inflammable bodies comes from 
the air, 157. Too much phlogifton 
prevents the heat < f burning bodies 
from being interfe, 158. Why 
the folar heat and that of electri- 
city are fo intenfe, r6'o. Table of 
the various degrees of heat, 161, 
Heat produced during the dilfolu- 
tion of metals, 190. Heat ami 
not phlogifton the caufe of elafti- 
city, 209. Heat produced in fo- 
lution moft probably proceed- from 
the folvent liquor, 211. Argu- 
ment in favour of tire weight of 
precipitates being augmented by 
the matter of heat, 249. Experi- 
ments to determine the caufe of 
feme chemical decomp fitions from 
the degrees of heat produced by 
various mixtures, 277. Alteration 
of the derifity of acids by various 
degrees of heat, 423. Strong fpi- 
rit of nitre more expanded by heat 
than weak, and why, 424. Dila- 
tation of fpirit of fait by various 
degrees of heat, 427. What me- 
tals are cakinable, and by what 
degrees of heat. 530. Violent ex- 
ploit. >ns from the fudden applica- 
tion of heat, 722. Effects of heat 
on lapis ponderofus, 969. Mercu- 
ry unalterable by being kept 15 
years in a gentle heat, 1229. 

Helloi procures from flowers of zinc 
an oil capable of diffolviug gold 
and filver leaf, 1244. 

Hepar fulphuris formed by a combi- 
nation of fixed alkalies and fulphur, 
X021. May be made either in the 
moift ord:yway, 1021. Partly 
decompofed by fixed air, ib. En- 
tirely by acids, 1022. Effedls of 
the inflammable vapour arifing 
during its decompofition, ib. 1023. 
Its phlogifton very much difpofed 
to fly off, 1024. Diffolves many 
metals, and charcoal, 1025. Solu- 
tion of gold by its means, 1127. 
Iti effedis of it upon nickel, 1309. 

Hepatic an contains fulphur, 210. 
Hermes Trlfmegljlus, the fame with 

Siphoas, an Egyptian, the founder 
of chemiftry, 3. 

Higgins, Mr, his experiments on hu- 
man calculus, 1463, etfeq. His ob- 
fervations on the nitrous acid, 1472. 
Method of obtaining it quite co- 
lourlefq 1475. Difcoversthe true 
corepofition of volatile alkali. 1553. 

Homberg % experiments on fpecific 
gravities compared vith thofe of 
Kirwan. 392. Different refults of 
them accounted for, 393, 399. An 
oil obtained by Homberg fuppofed 
to come from the flowers of zinc, 
1243. The miftake difeovered by 
Neumann, 1243. How he difeo- 
vered his pyrophorus, 1415. Belt 
me .hod of preparing it, 1416. See 
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Pyrophorus, Difcovers that ma- 
rine acid corrodes glafs, 1482. 

Houfe-p,anting: a yellbw colour for 
that purpofe, 699. 

Januarius, St, alublimate of ma- 
rine acid and gold fnoVvn for his 
blood, 800. 

Tee: a quantity of heat loft in the 
melting of it, 42. 

Jelly, the mucilage of animal fubftan- 
ces, 1454. All of them reducible 
to this by long boiling, ib. Is the 
only true animal fubftancc, ib. 
Forms a very ftrong cement, ib. 

Ignited bodies all equally hot, 128. 
Ignition an univerfal effedl of fire, 

130. Difference betwixt ignition 
and inflammation, 132. 

Ilex aqu folium: the growth of that 
plant a fign of aluminous ores in 
the ground, 639. 

Injlammable and 'vitriolic [acid air ob- 
tained from folntion of copper in 
vitriolic acid, 465, 471. Inflam- 
mable fubftances, their nature and 
properties, 516. Principles into 
which they are refolved by buj 11- 
ing, ib. By dtftiliation, 517. 
Their phenomena with different 
acids, 51S. Some fingu'ar pro- 
ductions, 5x9. Vitriolic acid com- 
bined with them, 712,ft/ey. Nitrous 
acid, 771, feq. Marine acid, S24. 
An inflammable fpirit extradted 
from fiigar of lead, 878. Inflam- 
mable vapour arifing from the de- 
compofirion of hepar fulphuris, 
1023. Volatile, alkalies c-nibined 
with them, 1035. Of iheir divifinn 
and chemical properties, 1398,e/y^y. 

Injlammable air: metallic cldces re- 
duced by it, 149. Revival of lead 
from minium by it, 324. Quan- 
tity of inflammable air produced 
from iron, 454. Why none is 
produced from the nitrous folution 
of iron, 460. Charcoal entirely 
convertible into it, 1451, 

Injlammabh fpirit produced from ra- 
dical vinegar, 1544. Sulphure- 
ous inflammable vapours produced 
from it, 1345. 

Inflammation: difference betwixt it 
and ignition, 132 Bodies decom- 
pounded hut not deftroyed by in- 
flammation, 133. 

Ink: a fine fympathetic one produced 
from folution of cobalt in fpirit of 
fait, 822. Another by means of vo- 
latile tin&ure of fulphur and faccha- 
rum faturni, 1039. Blue fympathe- 
tic ink prepared from cobalt, 822. 

Infallible precipitate thrown down by 
cauftic fixed alkali from folution of 
terra ponderfa, 1036. 

Inundations prevented by the flownefs 
with which congealed water melts, 
88. 

Iron: objeCHon to the exiftence of 
phlogifton from the total confump- 
tionof dephlogifticated air in burn- 
ing it, 132. Little phlogifton ex- 
pelled from it by this means, 133. 
The objection inconclufive, 134. 
Thi> metal not reduced to a calx 
by burning in dephlogifticated air, 
153. Water produced in the re- 
duction of it by inflammable air, 
136 Of its precipitates by differ- 
ent fubftances, 239. Is not an ef- 
fential ingredient in platina, 234, 
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Nor regulus of nickel, 255. Nor 
cobalt or manganefe, 236. Why 
folutions of iron diffolve copper, 
336. Iron and zinc the only me- 
tals diffolved by vitriolic acid, 337. 
Why copper and iron precipitate 
one another, 341. Increafe of the 
attraction of calx of iron to phlo- 
gifton demonftj-ated, 342. De- 
phlogiftlcared folutn ns of iron pre- 
cipitated by calces of copper, 343. 
V by a faturated folution of fdvec 
can fcarce be precipitated by iron, 
346 Of the precipitation of zinc 
and iron by one an . then, 347, 
Iron and nickel will fcarcely pre- 
cipitate one another, 339. Cobalt 
precipitated by iron, 362. A triple 
fait formed by iron, regultis of an- 
timony, and marine acid, 36fv. 
Proportion of iron taken up by 
the vitriolic acid, 433. Why vi- 
triolic ai’- is produced by diffolving 
iron in concentrated vitriolic acid, 
45S> Soluti >n of the calces of 
iron in vitriolic acid, 456. That 
o( the dephlogifticated calces re- 
fufes to cryftallize, 457. Propor- 
tion of iron diffolved in nitrous 
acid, 458. In the marine acid, 
462 Calces of iron aflume a red 
colour when precipitated from their 
folution in the marine acid, 463. 
Produces green vitriol by combi- 
nation with virriolic acid, 696, 697, 
Precipitates fpontaneoufly from 
tlie virriolic acid, 698. Iron con- 
tained in the refin produced from 
the refiduum of vitriolic ether, 
2d 722. Cannot be diffolved by 
concentrated, though it will by 
diluted, nitrous acid, 749. Dif- 
folves and produces inflammable 
air with marine acid, 805. Volatili- 
zed by this acid, S06. Its folutxon 
ufed in medicine, 807. Combined 
with acetous acid, S73, With acid 
of tartar, 895, With the acid of 
arfenic, 948 Its nature and pro- 
perties particularly treated of, 
1157. Has great tenacity of parts, 
1158. Is a combuftible fubftance, 
1159 Is the only metal capable 
of being welded, 1160. Con trad s 
in fufion, and expands again on 
becoming cold, n5i. Isdiflblved 
by all metals except lead and mer- 
cury, 1162. Becomes brittle by 
being immerfed for fome time in 
that fluid, 1162. Can fcarce be 
united to zinc, ib. Has a ftrong 
attraction for arfenic, ib. Is the 
hafn of Pniifian blue, 1163, et feq. 
See Pruffian bluer Calx of iron fo- 
lubie in lixivium fanguinis, 1175- 
Neutral fait foi difeoveriug it in 
mineral waters, 1180. Precipita- 
ted by the colouring matter of 
Pruffian blue from its folution by 
aerial acid, 1191, Nitre alkalized 
by it, 1206. Its filings take fire 
fpontaneoully with fulphur, 1207* 
Unites with platina, 1347. 

Iron liquor for printing cloth, how 
prepared, 873. 

Irvine, Dr : general account of his 
and Dr Black’s theory of heat, 35, 
His theory explained by Dr Craw- 
ford, 36. 

Italy: of the firft alum-works fet up 
there, 630, 
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‘Juke, gaflric, yields phofphoric acid, 

9°4- 
Keir, Mr, his objections to the doc- 

trines of Mr Kirwan, ad 510. His 
method of preparing an alkaline 
ftandard, 4th 510. Of finding the 
fpecific gravity of different liquors, 
5th 410. His objections to the 
opinions concerning the identity 
of the vegetable acids, 1540. 

Kermes mineral, how prepared, 
1263.. 

Ketley, in Shropfhire : a kind of fpa- 
thum ponderofum found there, 
ic6o. 

Kilpatrick-hills, near Glafgow: fpa- 
thum ponderofum found there, 
1060. 

Kir-wan’s opinion concerning fire, 
68. His theorem for finding the 
point of total privation of heat, 
114. His remarks on fome expe- 
riments of Dr Prieftley, 323. His 
experiments compared with thofe 
of Homberg, 392. Different re- 
fults of their experiments account- 
ed for, 393, 399. Kirwan’s expe- 
riments confirmed by one of Fon- 
tana, 394. Differences with Mr 
Bergman and Lavoifier accounted 
*or> 435* Is of opinion that gold 
cannot be diffolved in nitrous acid, 
484. Miftake of Morveau con- 
cerning a fuperabundance of acid in 
alum accounted for, 642. Objec- 
tions to his dedtrine concertting 
the fpecific gravity, &c. of differ- 
ent fubftances, 2d 510, tf/ey. To 
his calculation of the quantity of 
phlogiftonin fulphur, 6th 510. 

Kunckel prepares a fulminating calx 
of filver, 756. 

La mp-furnace: Dr Lewis's de- 
fcribed, 6x1. Is not capable of 
giving a greater heat than 4500 of 
Fahrenheit, ib. 

Language: fpecimen of a new chemi- 
cal one, 552. Its firange appear- 
ance in attempting to account for 
the phenomenon of fulminating 
Silver, 1144. 

L«pis ponderofus confidered as a me- 
tallic earth by Mr Bergman, 967. 
See Tungjlcn. 

Latent heat; experiments by which 
Dr Black was led to the difcovery 
of it, 41. tThis heat cannot be 
meafured, 73. Expanfion of wa- 
ter in freezing explained by the 
theory of latent heat, 108. Air 
bubbles in ice produced by part of 
the latent heat of the water, no. 
Vapour formed by the abforption 
of heat into a latent Hate, 120. 

La-voifter denies the exifience of 
phlogifton, 137. His arguments 
drawn from the increafed weight 
of metals by calcination, 138. His 
theory of inflammation, 139. His 
arguments ftom the reduction of 
the calces of perfedl metals with- 
out addition, 140. Difpute be- 
twixt him and Prieftley, 141. His 
differences with Kirwan accounted 
for, 435. Account of fome of 
his experiments on the increafed 
■weight of metallic folutions. 525.. 
Confequences deduced by him from 
thefe experiments, 526. Not well 
founded, 327. Account of the. 
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confiituent parts of the nitrous 
acid, 1473. His new nomencla- 
ture, 1560. 

Lead: quickfilver produced from it 
in certain cafes, 12, 762. Water 
may be made fufficiently hot to 
melt lead, 131. Why the vitrio- 
lic acid cannot a<ft upon it with- 
out a boiling heat, 197. Pre- 
cipitates of lead, 237. Sea-falt 
decompofcd in various ways by 
means of it, 302. In what Cafes 
folution of lead is precipitated by 
other metals, 309. The folution 
in marine acid decompofed by vi- 
triolic falts, 3x0. Revival of lead 
from minium by inflammable air, 
324. Why it is ufeful in cupella- 
tion, 331. Precipitation of it by 
nickel, 360. Veflels capable of 
refifting the glafs of lead, 5S9. 
Lead veffeis moft proper for the 
preparation of oil of vitriol, 627. 
Cannot be diffolved in the vitriolic 
acid, 702. A beautiful white for 
painting in water prej-ared from 
litharge, nitrous and vitriolic acids, 
7C3. Biffolves and cryftallizes 
with the nitrous acid, 761. This 
fait decrepitates with great violence 
in the fire, 762. Becomes fluid 
like oil by repeated diffolutions in 
aquafortis, 762. Combination of 
lead with marine acid* Six. Plum- 
bum corneum, S12. Combined 
with acetous acid, 874. White 
lead the refult of tin’s preparation, 
875. Obfervations on the procefs 
for making it, S76. Sugar of lead 
prepared from acetous acid and 
white lead, 877. Inflammablefpirit 
procured by diftilling this fait, 878. 
Combination of lead with the acid 
of arfenic, 949. Great attradlion 
betwixt filver and lead, 1136. Can- 
not be united to iron, 1162. The 
metal pai ticularly treated of, 1207. 
et feq. The lead dutftile and tena- 
cious of all metals, 1208. Sheet- 
lead, how caft, 1209. Milled lead 
fcarce to be preferred to this kind, 
1210. Rendered fonorous by be- 
ing caft into a certain fhape, 1211. 
Of its calcination, 1212. Minium 
or red-lead, how prepared, 1213. 
Litharge, 1214. Phenomena with 
other metals, 1215. Remarkable 
way of uniting with copper and 
feparating from it again, ib. So- 
luble in alkalies and oils, 1216. 
Of its union with platina, 1348. 

Lemons, effential fait of, a fpecies of 
tartar extracted from forrel fold 
under this name, 888. Dr Crell’s 
method of cr^ftallizing the acid 
of lemons, 997. This acid cannot 
be converted into acid of fugar, 
999. Entirely diflblves manganefe, 
1370. Explanation of the adion 
of the acids of tartar and lemons 
on manganefe, 1382. 

Le-vigation, a chemical operation, 
how performed, 399. Reaumur’s 
porcelain recommended for leviga- 
ting utenfils, ib. 

Leivis, Dr, his obfervations on the 
making of crucibles, 590. His 
experiments on Reaumur’s porce- 
lain, 593' 594- Defcription of his 
portable furnaces, 6ox. Obje&ion 
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to their ufe in fome cafes, 602. 
His lamp-furnace deferibed, 611. 
His experiment to fhow that clay 
undergoes fome change by being 
converted into earth of alum, 649. 
His ditedious for making tiuhith 
mineral, 706; Experiments on 
the folubility of tin in the acetous 
acid, 880. His opinion concern- 
ing the earth of vegetables, 1088. 
His methods of amalgamating 
mercury with copper, X153. HiS 
obfervations on the fpecific gravity 
of bell-raetal and other compounds 
of the metallic kind, 1156. His 
obfervation on the crackling noife 
made by tin in bending, xzzx. 
His detedienof an erroneous pro- 
cefs in which mercury was fuppo- 
fed to be converted into water, 
1236. His method of reducing 
the flowers of zinc, 1242. His 
experiments on alloying platina 
with other metals, 1338. 

Ley, alkaline, why it is unfit for ex- 
trading the flowers of benzoin, 
9S9. 

Liba-Aus, fmoking liquor of, how 
prepared, 810. 

Lichtenjlein’s experiments on the acid 
of benzoin, 1530. 

Light: proofs of its .identity with fire 
and eledricity, 96. The effed. of 
one univerfal fluid, lox. Charac- 
ters curioufly marked by the fun’s 
light on a precipitate of filver by 
calcarei us earth, 756. 

Lime the moft proper material for ex- 
trading the flowers of benzoin, 
991. Cryftallization of the acid 
of lemons prevented by the fmal- 
left particle of lime, 99S. Terra 
ponderofa convertible into a kind 
of lime capable of decomprfing vi- 
triolic falts, 1055. Diffoived by 
the colouring matter of Pruflian 
blue, 1189. Flow j revented f om 
flicking to the bottoms of diftillitig 
veffels, 1033. 

Lime-ivater precipitated by the arfe- 
nical acid, 935. 

Liquidphofphorus, how prepared, 14I o. 
Litharge prepared in the refining of 

filver with lead, 1214. Alniofl 
always contains fome lead m a 
metallic ftate, ib. Bifmuth con- 
vertible into a fubftance of this 
kind, 1250. 

Lithjiac acid. See Calculus, acid ojp. 
Lixivium fanguinis lofes its colouring 

matter by expofure to the air, 
1x72. Calx of iron foluble in it, 
‘ J75- 

Liver of arfenic formed of alkali and 
arfenic boiled together, J276. 

Lubbock, Dr, his theory of heat, &c. 
142. 

Luna cornea, why it cannot be redu- 
ced without lofs by alkaline falts, 
314. May be deconip.ofed by 
mercury, 356. How prepared, 
S02. Its properties gave rife to 
the notion of malleable glaff, 803. 
How reduced, 1134. 

Lunar caujlic, how j repared, 752. 
Zutf?, proper for lining furnaces, 605. 
Luting for acid fpirits, 577. 
Maceration, in chemiftry: how 

to perform that operation, 598: 
Masquer's theory of Prufiian blue, 

Index. 
1167. Suppofes the fufion of calx 
of piatina by the methods recom- 
mended to be imperftdl, 1354. 

Lslagnejia combined with vitriolic 
acid, 690. With acid cf arfenio, 
937. Diffolved by the colouring 
matter of Pruflian blue, H87. 
Will not diffolve in acids after cal- 
cination without heat, 442. Its 
preparation and properties, 514. 
Combined with the nitrous acid, 
749- 

biagijicry of bifmuth, 766. 
Manganefe: jxow to dephiogifticatc 

fpirit of fait by it for the decom- 
p fition of arfenic, 919, Combi- 

• ned with the arfenical acid, 956. 
Identity of vegetable acids proved 
from the folution of manganefe by 
the nitrous acid with the addition 
of acid of fugar, 1011. From its fo- ijl 
lution by means of vitriolic acid and 
fj-irit of wine, 1114. Keeps the 
colouring matter of Pruflinn blue 
from rifing, 1204. A new femi- 
metal afforded, 1359. Common 
maiiganefe treated whh vitriolic 
acid, 1360. Is entirely diffolved 
by phlogifticated vitriolic acid, 
1361. Precipitate and cryllals ob- 
tained from the foluuon, 1362. 
Diffolved by j hlogifticated nitrous 
acid, 1363. Effects of it on fpirit 
of fait, 1364. See Dephlogif ieated 
and Murine acid. Entirely dif- 
folved by marisie acid, 1365. 
Scarce foluble in fluor acid, 1366. 
Or in that of phoiphorus, 1367. 
Partly diffelves in acid of tartar, 
1368. With difficulty in the ace- 
tous, 1369. Entirely diffolved by 
acid of lemons, 1370. And by 
water impregnated with fixed air, 
13 71 • Has a ftrong attiadlion for 
phiogifton, 1372. Becomes white 
by facuration with it, 1373. Con- 
tains fome phiogifton naturally, 
I374' Becomes infoluble in pure 
acids by lofingits phiogifton, 1375. 
Partial folutions of manganefe ex- 
plained on this principle, 1376. 
Its lb ong attradlion for'phiogifton 
when combined with acids, 1377. 
Why it is diffolved by the concen- 
trated acid of vitriol without ad- 
dition, 1378. Why the volatile 
fulphureous acid diffolves it, 1379. 
Explanation of the eftetfts of ni- 
trous acid upon it, 1380. Of thofe 
of tartar and lemons, 1382. Of 
fluor acid, 1383. Fffedls of man- 
ganefe on nitre, 1384. Experi- 
ments of manganefe united with 
phiogifton, 1385, et feq. By di- 
llihation per je, 1386. Boiled 
with oil-olive, i387- By diftilla- 
tmn with charcoal, 1388. With 
fulphur, X389, By calcination 
with nitre, 1390. With the ad- 
dition of arfenic, 1391. By di- 
ftillation w.th fal ammoniac, 1392. 
By digeftiun with pure nitrous a- 
cbl, 1.193■ Deiboys volatile alka- 
li by attracting its phiogifton, 
1394- Effects of diflilling it with 
arlenic, 1394. With cinnabar, 
1396. With corrofive fublimate, 
1397. Lied for the rectification, 
of ether, 1471. 

Margraaf y> analyfis of HI the diffe- 
rent 
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■ rent kinds of day 64 2. His ex- 

periments on the phofj horic acid, 
906. His method of “educing 
Juna cornea, 1134- Hi-pi' els for 
makingphofphorus with plumbum 
corneum, 1407. Experiments with 
ph fphorus on mefals, 14x3. Me- 
thod of procuring the acid of ants, 
150a. 

Marine add, the weakeft of the three* 
mineral acids, except when de- 
phlogifticated, 183. Why it ads 
on fome metals and not on others, 
198. Phenomena exhibited by the 
marine acid on account of its na- 
turally containing phlogifton, 205. 
De; hiogifticated marine acid exa- 
mined, 206. Vitriolic falts de- 
compofed by a marine acid, 275. 
Contains lefs fire than the vitrio- 
lic acid, 278. On its expulfion by 
the concentrated vitriolic acid, 283. 
Receives fire from the vitriolic 
acid during its expulfion, 284. 
Decompofes vitriolated tartar, 288, 
Requifites for the fucrefs of the 
experiment, 289. Cannot decom- 
pofe vitriolated tartar previoufly 
diffolved in water, and why, 290. 
Decompofition of Glauber’s fait 
and vitriolic ammoniac by marine 
acid never complete, 291. Nitrous 
fairs decompofed by marine acid, 
292. Cannot decompofe felenite, . 
294. Solution of filver confiantly 
decompofed by falts containing 
marine acid, 308, 312. Vitriol 
of mercury decompoled in the 
fame manner, 313. Nitrous acid 
has lefs affinity with metals than 
the marine. 338. In what cafes 
marine acid can diffolve metals and 
when it cannot, 340. Forms a 
triple fait with iron and regulusof 
antimony, 366. And with rega- 
ins of antimony and copper, 367. 
Arfenic precipitated from marine 
acid by copper, 370. Quantity 
of marine in digeftive fait, 379 
Of mild and cauftic vegetable al- 
kali faturatedhy marine acid, 382. 
Quantity of mineral alkali fatura- 
ted by it, 433- Of quantity 
of marine acid faturated by calca- 
reous earth, 438. Quantity of acid 
in marine felenite, 441. Cannot 
be calculated in marine Epfom, 
445. Quantity of earth of alum 
faturated by marine acid, 450. 
Quantity of iron diff dved by it, 
462. Calces of iron precipitated 
fiom it of a reddifh colour, 463* 
Quantity of copper diffolved by it, 
469. Tin diffolvrd in marine acid, 
473. Lead diff lved in it, 477. 
Of the diffolution < f filver in it, 
480,801. Solution of zinc in ma- 
rine acid, 490. Bifmuth fcarce 
foluble in it, 493. Solution of 
nickel in it, 495. Regulusof an- 
timony fcarce foluble in marine a- 
cid, “toy. Why the marine acid 
ads fo weakly, 510. Its nature 
and combination- with other fub- 
ftancesparticularly treated of, 782. 
Moft commonly found combined 
■with the mineral alkali, ib. Why 
it is thought by fome to be the 
fame with the vitriolic, 783. An 
experiment tending to make this 
obfcrVation probable, 784. Dr 
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Prieflley’s obfervations on marine 
acid, 785. How procured by 
means of the vitriolic, 786. Why 
its dill illation with copipeias does 
not fucceed, 787. To procure ma- 
rine acid by means of the nitrous, 
788. By diftilling common fait 
ferfe, 989. Marine acid dephlo- 
gifticated by that of nitre, or by 
manganefe, 790. Mr Scheele’s 
method of dephlogifticating it by 
manganefe, 791- Properties of it 
when dephlogifticated, 792. Ma- 
rine acid combined with alkaline 
falts 79.3- With vegetable fix- 
ed alkali, 794. With mineral 
alkali, 795. Volatile alkali, 795, 
796. Combined with earths, 
797. With metallic fubftances, 
799. Diffolves and volatilizes the 
calx of gold,ib. With filver, Sox. 
Diffolves the red filver ore, ib. 
Forms luna cornea with this me- 
tal, 802, 803. With copper, 804. 
With iron, 805. Volatilizes this 
metal, 806. The folution of iron 
in this acid ufed in medicine, 807. 
Sublimate of iron, and fal ammo- 
niac named Jlores martiales, 808, 
Solution of tin, 809. Of great ufe 
in dyeing, ib. Volatilizes the me- 
tal, and forms'with it the fmoking 
liquor of Libavius, 810. With 
lea'1, 8x1. Forms with it plum- 
bum corneum, 812. With quick- 
fiver, 813. Forms with it corro- 
five fublimate, 814, ct fcq. See 
Corrofrve. Volatilizes zinc, 820. 
With regulus of antimony, 821. 
See Butter. Forms a fine fympa- 
thetic ink with regulus of cobalt, 
812. Combined with inflammable 
fubftances, 824. Marine ether, 
824. Of its attraction for phh gi- 
fton, 825. Is not the fame with 
fluor acid, 833. F.xpels the fluor 
acid, 2d 830. Purifies fait of am- 
ber, 911. Phenomena on diflbl- 
ving vitriolic falts in marine acid, 
1041. On mixing them with fo~ 
lutions of calcareous earth in ma- 
rine acid, 1042. Of the fojution 
of ten a ponderofa in it, 1033. Is 
not neceffary for the preparation 
of aurum fulminai s, 1117. So- 
lution of cobalt in marine acid, 
1302. EffeCts of manganefe upon 
it, 1364. Exiftence of phlogiiion 
in it proved, 1381. Can fcarcely 
unite with butter of arfenic, 1281. 
Dephlogifticated marine acid the 
only folvent of plathia, 1319- U- 
fed for diftillation of fpirit of ni- 
tre, 737. Various methods of ma- 
king marine ether, 824. Method 
of diftilling the acid with clay, 
1480. EffeCt of it Upon phlogiftic 
matters, 148*. Glafs corroded 
by it, 1482. Caufe of its yellow 
colour, 1483. EffeCt of the de- 
phlogifticated acid upon phlogiitic 
matters, 1485. How to make ma- 
rine ether from the dephlogiltica- 
ted acid, i486. 

Marks, chemical, treated of, 551. 
Marmor wetallicum, Withering’s ex- 

periments on it, 1060. Diffolves 
in concentrated vitriolic acid,1063. 
Precipitated from it unchanged 
by vegetable fixed alkali, 1064. 
May he decompofed in the dry 

S T R Y. 
way by fait of tartar, 1065. 

Martial vitriol, procured by precipi- 
tating copper with iron, lefs fit for 
dyeing than the common, 344. 

Marrow analyfed, 1430. 
Mathematical fpecific gravity ex- 

plained, 373. The mathematical 
fpecific gravity of fpirit of nitre 
determined, 388. 

Mayer's examination of the fluor a- 
citi, 841, &c. 

Melting furnace deferibed, 2d 605, 
et feq. See Furnace. 

Menflrunm, a quantity of it retained 
by fome precipitates, 251. 

Menflruum fine jirepitu, a liquor for 
diffolving gold, 1x19. 

Mercurius dulcis, how prepared from 
cerrofive fublimate, 814, 8x9. 
Preparation of it in the m bit way, 
1238- 

Mercuriitsprecipitatus per fc, how pre- 
pared, *228. 

Mercurius Frifmegijlas, the fame with 
Hermes or Siphoas, an Egyptian, 
the founder of chemiftry, 3. 

Mercury, of its precipitates, 236. Its 
folution in nitrous acid decompo- 
fed by vitriolic faks, 311. Vitriol 
of mercury decompofed by marine 
acid, 313. Why corrofive mercury 
is precipitated by oil of vitriol, 
315. Examination of Dr Prieft- 
iey’s experiment concerning the 
revival of mercury, 322. Why fo 
much of the metal was revived in 
the Doftor’s experiments, 323. 
Why copper is diffolved by folu- 
tion of mercury, 336. Precipita- 
tions of mercury by copper, 353. 
Why mercury and filver precipi- 
tate one another from the nitrous 
acid, 355- Corrofive fublimate 
cannot be decompofed by filver, 
though mercury cun decompound 
luna cornea, 336. Why precipi- 
tates of mercury and alum contain 
part of the acid, 408. Of mercury 
diffolved in vitriolic acid,485,704. 
See ^uickftlver. Copper, how amal- 
gamated with mercury, 1152. Dr 
Lewis’s methods, 1153. A cu- 
rious amalgam with verdigris, ib. 
Cawnot be united with iron, 116a. 
May be feparated from its folution 
in nitrous acid by the colouring 
matter of Pruffiati blue, 1203. 
Ufes of the amalgam of mercury 
and tin, 1223. The metal parti- 
cularly deferibed, 1225. Is len- 
fibly heavier in winter than in 
fummer, ib. How purified, 1226. 
Curious mercuries prepared by Mr 
Boyle, 1227. Is calcined into a red 
powder, by being expofed to a con- 
fiderable degree of heat, and to the 
air at the fame time, 1228. Is un- 
alterable by a gentle heat, or by 
repeated diftillations, 1229, 1230. 
Explofion by its vapours, 1231. 
Amalgamated with different fub- 
ftances, 1232. Separation of the 
amalgamated metal, 1233. Be- 
comes fixed by amalgamation with 
gold, 1234. Suppofed to be con- 
vertible into water, 1235. The 
miftake detected by Dr Lewis, 
1236. How to amalgamate it 
with regulus of antimony, 1237. 
Can fcatce be united with pla- 
tina, x 345. Will leave platina to 
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unite with gold, 1346. 

Metallic calces, of their various co- 
lours, 192. Metallic folutions con- 
tain a calx of the metal with va- 
rious degrees of phlogifton, 214. 
Phlogifton the caufe of their co- 
lour, 218. Some metallic falts de- 
compofe others, 224. Advanta- 
ges to be derived from the exami- 
nation of metallic ] recipitates,aj3. 
Metallic falts infoli/bie in water 
without an excefs of acid, 297. Of 
the attraction of metallic calces to 
phlogifton, 326. Of finding their 
fpecific gravity, 3x7. Table of the 
proportional affinities of metallic 
cakes to phlogifton, 329. They 
can never be totally dephlogiftica- 
ted by acids, 407. Of their gene- 
ral properties,519. Are foluble in 
acids, 520. Compofed of an earth 
and phlogifton, 52X. Their calci- 
nation and revivication, 522. In- 
creafe of weight by acids, 523. 
Reafon of the increafe of weight 
in metallic calces, 524. Combi- 
natiens of them with acids. See 
Acid and Metals. Lapis pondero- 
fus fuppofed by Mr Bergman to be 
a metallic earth, 967. Why he 
fuppofed the acids of molybdsena 
and tungften to he metallic earths 
973. Chemical properties of the 
different metallic fubftances in- 
veftigated, 1089, el feq. Effedts 
of the colouring matter of Pruffian 
blue on metallic calces, 1x92. Its 
effeCls 011 metallic folution?, 1193. 

Metals may receive a vail quantity 
of heat more than is fufficient to 
bring them into a ftate of fufion, 
129. The calces of the perfeCl 
ones reducible without addition, a 
proof of the nonexifttnee of phlo- 
gifton, 140. Why they weigh lefs 
in their metallic than in their cal- 
cined ftate, 130. Combine with 
acids, 176. Separate from them, 
again on the addition of earths or 
alkaline falts, 177. Phenomena 
attending their folution in acids, 
180. Of their different degrees of 
folubility, 185. Their Dilution 
attended with effervefcence, 188* 
And heat, 190. Yield little air 
after they have been calcined, 191. 
Why marine acid ads on fome of 
tiiem and not on others,198. Why 
fome metals are more foluble than 
others, 199. Their folutions con- 
tain a calx of the diffolved metal, 
214. Reafons for believing that 
this calcination takes place, 215, 
Why the calces of the perfeCt me- 
tals may be reduced without addi- 
tion, 216. Phenomena attending 
the precipitation of metals by al- 
kaline falts, 220. Their precipi- 
tation by one another owing ta 
a double elective attraction, 229. 
Variations in the order in which 
they precipitate one another, 230. 
1’hey contain different quantities 
of phlogifton, 258. Difficulties in 

* determining the atfradive powers 
of the metals to acids, 296. Quan- 
tities of the different metals taken 
up by acids, 298. Metals have a 
greater affinity than alkalies with 
the acids, 299. Why alkalies pre- 
cipitate the metals, 300. Why 
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the metallic earths feldom decom- 
pofe falts having an earth or alkali 
for their balls. 304. Explanation 
of the table of affinities of the acids 
to the different metals, 316. Of 
the quantity of phlogifton contain- 
ed in the different metals, 317. 
Quantity of it loft by metals'du- 
ring calcination, 331. Why the 
tnetals are more dephlogifticated 
by mutual precipitation'than by 
diredl folution, 335. All of them 
diffolved by nitro: s acid, 338. In 
what cafes the marine acid can 
diffolve metals, and when it can- 
n°t> dd0- Mr Kir wan’s experi- 
ments on metals, 451. Beft me- 
thod of diffblving them, 452. 
What metals are calculable, and 
with what degrees of heat, 530. 
Of their rufeing, 341. Their fu- 
fibility increafed by mixture, 34a. 
Their folubdity increafed by calci- 
nation, 343. Effedfs of fulphur 
on them, 346. Of their divifton 
into metals and fcmimetals, 547. 
Their good and bad qualities as 
materials for chemical veffels, 360. 
Vitriolic fai ammoniac erroneoufly 
fuppofed to be a great folvent of 
metals, 634. Effedts of vitriolic 
acid on metals, 691, et feq. Of the 
nitrous acid, 730. Of the marine 
acid, 799. Of the fluor acid, 853. 
Of the acetous, 87a. Of the acid 
of tartar, 894. Of the acid of fu- 
gar, 901. Of the phofphoric acid, 
906. Of the acid of amber, 913. 
Acid of molybdaena has no fign of 
any metal, 964. Metals diffolved 
by hepar fulphuris, 1025. Combi- 
naticn of volatile alkali with me- 
tals, 1034, Their properties par- 
ticularly treated of, 1090. The 
fefion of all metals promoted by 
bifmuth, 1234. Of the effe&s of 
white arfenic on them, 1277. Ef- 
fects of regulus of arfenic on other 
tnetals, 1288. Combination of 
metals with fulphur, 1403. Effe&s 

^ of phofphorus on them, 1413. 
Microcoftnic falty how prepared from 

urine, 903. Mr Margraaf’s ex- 
periments on it, 606. 

fililk, of itsacid, 974- Acquires its 
greateft acidity by ftanding a fort- 
night, ib. Scheele’s method of 
procuring the pure acid of milk. 
976. Properties of this acid, 977, 
It feems to be of the acetous kind, 
978. Milk is capable of complete 
fermentation, 979. How to pro- 
cure the acid of fugar of milk, 980. 

Milled lead: the advantages of ufing 
it in preference to fheet-iead pre- 
carious, 1270. 

Mindereri fpirifius; how to Cryftal- 
lize it, 1515. 

Minium, of the revival of lead from 
it by inflammable air, 324. How 
to prepare it from the metal, 12x3. 

Mineral alkali, why preferred as a 
precipitant by Mr Bergman, 231. 
Precipitates platina imperfedly, 
234. An equal quantity of all the 
mineral acids taken up by veo-e- 
table fixe ! alkali. See Acids. How 
to prepare the mineral alkali for 
experiments on ihe precipitation 
of metalt^ip. Quantity of it ta- 
ken up by the de* hiogifticated ui- 
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trous acid, 53 2. Excefs of acid in 
aluminous ley cannot be removed 
by mineral alkali, 630. Of its 
combinations with the different a- 
cids. See Acetous, Marine, Vi - 
trblic, &.c. Difference between it 
and the vegetable alkali, 1019. 
Whether mineral alkali can fepa- 
rate platina from its folvent, 1329. 
Fifty-fix times as much of ft re- 
quired to precipitate this metal as 
of vegetable alkali, T329. 

Mineral acids. See Adds. 
Mineral -waters: Mr Woulfe’s teft 

for them, 1337. Sec Waters. 
Mifpickel, a natural regulus of arfe- 

nic, 1286. 
Mixtures.- the attra&ive powers of 

acids determined by the various 
degrees of heat excited by them, 
277. Increafed denfity of mix- 
tures accounted for, 374. Time 
required by mineral acids and wa- 
ter to acquire their utmoft denfity, 
42a. Phenomena refulting from 
mixtures of the different acids, al- 
kalies, and neutral falts, with one 
another, 1040, et feq. 

Molyhdsena, acid of, examined, 957. 
How to reduce the fubftance to 
Powder, 938. Effe&s of the acid 
of arfenic upon it, 959. Violent 
adlion of the concentrated nitrous 
acid upon this fubftance, 960. A- 
cid of molybdama procurable by 
fire alone, 961. Its chemical pro- 
perties, 962. Is capable of unit- 
ing with phlogifton, 963. Shows 
no fign of containing any metal, 
964. Properties of the acid ob- 
tained by nine, 965. Molybdx- 
na recompofed by uniting i-s acid 
W'kh fulphur,“966. Differences be- 
twixt the acids of tungften and 
molyhdxna, 971. M. Pelletier’s 
experiments on this acid, 1497. 

M on net'i opinions concerning the fiuor 
acid, 833. Shown to be erroneous 
by Mr Scheele, 834. Miftake of 
Mr Monnet concerning the bafis 
of fluor fpar, 838. 

Morveau's miftake concerning the 
preparation of Glauber’s fait from 
alum detedted by Mr Kirwan, 642 

Mo[ej fuppofed to be well fkilled in 
chemiftry, 4. 

Mucilage of vegetables confidered, 
14JS. Of animals the fame with 
jelly or glue, 1454. 

Muriatic. See Marine. 
Naphtha, a fine kind of mineral oil 

deferibed, 1443. 
Neumann s obfervations on the pre- 

paration of the magiftery of bif- 
muth, 766. 

Neutral falts compofed of an acid and 
alkali, 1 72. One for difeovering 
iron in mineral waters, 1x80. PJa- 
tma may be partly precipitated by 
iome neutral falts, 1331. 

Newton, Sir Ifaac, his fentiments con- 
cerning heat, 31. 

Nicholfonh account of the theories of 
beat, 79, Anfwer to his argu- 
ment concerning vibration as the 
catife of heat, 81. His account of 
the capacities of bodies for con- 
taining heat, &c. 113. 

Nulel, a kmd of femimetal, of its 
lolution and precipitation, 242. Is 
precipitated by zinc, 338. Iron 

and nickel will fcarcely precipitate 
one another, 359. Nickel preci- 
pitates copper, lead, and bifmuth, 
360. Throvys down feme hetero- 
geneous matter from cobalt, 363. 
Of its folution in vitriolic acid, 
49.V lu the nitrous acid, 770. Ef- 
fects of acid of a’ feme upon it, 9.3. 
1 he femimetal particularly treat- 
ed of, 1306. Difcovered by Mr 
Cronftedt, ib. Effedts of calcina- 
tion with a violent heat upon it, 
1307. Of lulphur and borax,1308. 
Of hepar fulphuris, 1309. Of nitre, 
13 ic. ft his fait leparates all the 
cobalt in the femimetal, 1311. 
Effedts of fal ammoniac upon it, 
1312 . Of nitrous acid, 1313. Of 
volatile alkaii, 13x4. Nickel can- 
not be obtained in a ftate of puii- 

Bergman’s opinion of 
its compofition, 1316. Experi- 
ments to compofe it artificially, 
I3i7- 

Nitre: quantity of acid, water, and 
alkali in it, determined, 391. Why 
it is fo much lighter than vitrio- 
lated tartar, 4x6. ft’hc ingre- 
dients of which it is compofed, 
42°. Of the preparation of nitre, 
7.24. feq. Difcovered in fome 
places in Podolia In Poland, 725. 
In Spain and America, 726. Re- 
quifites ^ for its formation, 727. 
Cramer s artificial compoft for ma- 
kmg it, 728. How prepared in 
Hanover, 729> In other parts of 
Germany, 730. In France, 731. 
Dr Black s conclufion concerning 
iu faUrm V>\ buppofed to be the lath eftedl of putrefadtion, 733 
How to procure the fpirit of nitre 
by means of vitriolic acid, 735. 
Of its re dlification, 73d. Different 
methods of diftilling, 737. jts 
ufes, 738. Prepared from the ni- 
trous acid and vegetable fixed al- 
hah, 740. Cubic nitre formed 
Irom this acid and mineral alkali, 
74[* Enumeration of its proper- 
ties and ufes, 742, 743. Danger 
of Swallowing large quantities of 
it, ib Is purified by throwing a 
htt e fulphur on its furface while 
melted, 744. Calcareous nitre, 
747. How alkalized by charcoal 
779- Clyffus of nitre, 780. Its 
acid expelled by that, of phofpho- 
rus, 907. And by that of amber, 
910. And by the acid of arfenic 
930. Properties of the acid of 
molybdtena obtained by nitre, 965. 
Alkalized by iron, 1206. And by 
the flowers of zinc, 1249. Effects 
of regulus of arfenic on nitre, 
1290. Effects of it on cobalt, 
C’m3’ On nickel, 1310. Is ca- 
pable of Separating all the cobalt 
from nickel, 1311. Effedls of 
nianganefe on nitre, 1384. Of 
phiogifticat/d manganefe upon it, 
i39°- M. Berthollet’s new fait 
refemblmg it,. 2d 793. Method 
Of making it in quantity, 1187 
Generated in fome cafes without 
pntrefaGhon, 1478. 

Nitrous acid, the molt violent of any 
in its operations, x8i. Renders 
the calces of metals almoft info- 
Juble, 196, Why it precipitates a 
foiution of tin or antimony, 400.. 

Index* 
Is more obvioufly changed than 
vitriolic by the addition of phlo- 
gifton, 203. Vitriolic falts decom- 
pofed by it, 273. Contains kfs 
fi-e than the vitriolic arid, 278, 
On the expulfiftn of it by the vitrio- 
lic acid, 280. By a final! quantity 
of dilute vitriolic acid, 282. Re- 
ceives fire from the vitriolic during 
its expulfion, 284. Of the decom- 
jiofition of vhnolated tartar by it, 
283. Vitriolated tartar cannot be 
decompofed by dilute nitrous acid, 
287. Nitrous falts decompofed by 
marine acid, 292. Marine falt& 
by the nitious acid, 293. Ni- 
trous acid attradls filver more than 
fixed aikaii, 301. Nitrous folu. 
tions of mercury decompiffed by 
vitnolic lalts, 311. Nitrous acid 
aiilolves ail metals, though it has- 
Ids affinity with t/iem than the 
vitriolic or marine, 338. Why 
mercury and filver precipitate one 
another from the nitrous acid, 315. 
Regulus of arlenic precipitated by 
bifmuth from the nitrous acid, 369. 
ft his acid, when pure, cannot be 
made to exift in an aerial form, 
383. i o find the Ipecific gravity 
of pure nitrous acid, 386. Quan- 
tity of mineral alkali taken up by 
dephlogifticated nitrous acid, 4 
Quantity of ingredients in nitrous 
leiemte, 440. In nitrous Epfom, 
444- Of pure earth of alum taken 
up by it, 449. Of iron diffolvei 
b> u> 458. Quantity of nitrous air obtained from this folution, 
459. Nitrous acid cannot ad up- 
on iron in fuch a dilute ftate a* the 
vitriolic, 461. Of copper diffol- i 
ved by the nitrous acid, 468. Tm 
diflolyed by it, 472. Ofieaddif- 
lolved in nitrous acid, 476. Sil- I 
ver wuh nitrous acid, 479. Calces- 
of gold folu hie by it, 483. Can- 
not diffolve gold according to Mr 
Kirwan, 484. Zinc with nitrous 
acid, 488. Lefs metal diffolved 
by concentrated than by diluted 
nitrous acid, 489. Effeds of this 
acid on nickel, 494. On regulus 
of antimony, 500. On regulus of 
a 161110,303. Effervefcencebetween 
nitrous and lulphureous fumes 
626. Experiment relating to the 
converlion of the vitriolic into the 
nitrous acid, 720. Incondufive, 
721. Of its origin, 2d 722, At- 
tradion for phlogifton, its diftin- 
gufilling charaderiftic, 734. How 
to extrad it by means of the vi- 
tnohe, 735. How to purify it 
from any vitriolic taint, 73d. Of 
diftilling it with different lubftan- 
ces containing the vitriolic acid, 

su^es’ ari^ tbe niethod of diftiihng it in the large way, 
73 ■ I rocurtd of a blue colour by 
means of arfenic, 739, of its 
combination with alkaline falts, 
74°- Forms common nitre with the vegetable alkali, ib. Cubic 
nitre with the mineral, 741 Ni 
trous ammoniac with volatile al- 
kdi, 745. Of its combination with 
earths, 747 Fornis calcareous nitre 
with quicklime or chalk, 747. I$ 
decompofed by quicklime, 748, 
Forms Baldwin’s phofphorus with 
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it, 749. Produces aftiTngent cam- 
pounds with earth r{ alum, and 
purgative ones with tnagnefia, 
lb. Of its combinarion with me- 
tais, 750. Is capable of diifolving 
goki in fome cafes, 753. Diffolvcs 
and cryilallizes with filver, 751. 
Forms lunar cauftic with it, 752. 
Difiblvesand cryfiallizes with cop- 
per, 757. Corrodes, and adfs vio- 
lently upon iron, hut fcarcely dif- 
folves it, 759. Diflolves tin in 
very fmall quantity, 760. Forms 
a violently decrepitating- fait with 
lead, 761. DifTolves qiiickfilver 
in great quantity, 763. Purified 
by diiKllatii n from this metal, 
from vitriolic or marine acids, 
764. Readily diflblves bifmurh, 
705. evt d zinc, 767. Corrodes 
regulus of antimony, 768. Dif- 
foives cobalt, nickel, and arifenic, 
769, 770. Affords a method of 
dil'covering colialt in ores 770. 
Thickens expreffed oils, 771, 
Forms ether with fpirit of wine, 
773, etfeq. Of its decompofition 
by phlogifton, 778. Takes lire 
with fame eflential oils, ib. How 
to procure marine acid by its 
means, 788. Dephlogilticates this 
acid, 790. Fluor acid procured by 
its means, 2d 830. Effedts of it 
on fait of amber, 912. Arfenic 
decompounded by it, 918. Vio- 
lent adtion of it on molybdtena, 
9(>o. Effedts of difiblving vitrio- 
lic falts in it, 1040, 1C42. Forms 
fine cryftals with terra ponderofa, 
1066. Is not necellary for the 
preparation of auruni frclminaus, 
1117. Effedfs of it on arfenic 
mineralized by fulphur, 12S0. Re- 
gulus of cobalt combined with it, 
1301. Its eftedls on nickel, 1313. 
Explanation of its effedts on man- 
ganefe, 1380. Of digefting phlo- 
giflicated manganele with, pure ni- 
trous acid, 1393. Camphor de- 
compofed by 11,1424. Procurable 
by means of fpirit of fait,T 737. 
How to procure the depl.logifti- 
cated kind, 738,1475. Tavoifier’s 
account of the conflituent parts of 
nitrous acid, 1473. Mr Caven- 
difh’s account, 1474. How to fet 
charcoal on fire by means of it, 
I476. Remarkable effects of it 
on blood, 1477. Mr Scheele’s ex- 
periments with it on various fub- 
flances, 1513. Volatile alkali pre- 
pared from nitrous acid and tin, 

Some late experiments of Dr 
Prieftley have fhown, that though 
nitrous acid is produced fr<>m the de- 
compofition of dephlogiflicated and 
phlogifticared air, by taking the elec- 
tric fpark in the mixture, it is like- 
wife produced by the more rapid 
decompofition of combuftion, when 
inflammable air is made ufe of in- 
ftead of the phlogiflicated kind. In 
this c. fe, though phlogiflicated air 
fbould happen to exiit in the mix- 
ture, it is not in the leafl affeded by 
the procefs, but remains after the 
combuilion of the others juft as it 
was; nay, the Doctor obfei ves, that 
by the addition of phlogifticated air, 
the quantity of nitrous acid produ- 
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eed i? fo far from being augmented, 
that it is much diminilhed. The a- 
cid in thefe proceffes always appears 
to be extremely volatile, infomuch 
that fome part of it conflantlv efcapes. 
No liquor at all was condenfe 1 when 
the explofions were made in quick 
fuceeffion, even though the veffol ne- 
ver became hotter than the hand, fn 
another procefs, the atmofpheric air 
was perfectly excluded, while the 
pureft dephlogiiticated air was pro- 
duced from ore of the materials em- 
ploye t, viz. precipitate per fe. In 
this experiment he found, that a con- 
fiderable quantity of fixed air was 
produced, and that the water be- 
came acid by the abforprion of it. 
He concludes, therefore, on the 
whole, that a mature of dephlogi- 
fticared and inflammable air always 
produces an acid by combuftion ^ but 
that, when they are in their nafeent 
ftate, the ae-ial acid is generated; 
when both are completely formed 
previous to the experiment, the ni- 
trous acid appears. 
Nitrous air: Why it does not unite 

_with water, 204. Quantity of it 
produced by Elution of iron in ni- 
trous acid, 459. Quantity of phlo- 
gifton contained in it, 505. 

Objects of chemiflry, how diftin- 
guifhed from the agentq 22. How 
claffed, 163. 

Oil of vitriol precipitates corrofive 
fublimate from water, and why, 
315. Kir wan’s experiments on it, 
395. Why the dilution of it is 
aeceffary in thefe experiments, 
396. Quantity of fixed air in oil 
of tartar, 4T4. Why oil of vitriol 
and iron produce vitriolic air,455, 
Combination of oil of vitriol with 
common oil, 712. Oil of arfenic, 
how prepared, 823. EfTeets of oil 
of vitriol on fait of amber, 913. 
Effedts of mixing oil of turpentine 
with arfenical acid, 923. Of oil 
of vitriol by diftillation with the 
fait compofed of alkali and the co- 
louring matter of Pruffian blue, 
1191. Oil fuppofed by Homberg 
to be obtained from flowers of 
zinc, 1243. The miflake difeo- 
vered by Neumann, ib. Another 
capable of diffolving gold and fil- 
ver leaf by Mr Hellot, 1244. Ef- 
fects of oil-olive on manganefe, 
1387. Camphor foluble in oil, 
1425. Quantity of effential oil 
obtained from turpentine, 1437. 
This oil very difficult of folution, 
1438 

Oils exprcjfcd, thickened by nitrous 
acid, 771. Effential, fired by fpi- 
rit of nitre, 778. Fixed alkalies 
combined with expreffed oils* 1026. 
With effential oils, 1027. Lead 
foluble in oils,'1216. Of thecom- 
binatioh of phofphorus with effen- 
tial oils, 1412. Chemical proper- 
ties of oils treated of, 1419, etfeq. 
Eifewtial oils, ib. Empyreumatic 
oils, 1426. How to purify ran- 
cid oils, 

Operations in chemiftry deferibed, 
with direct ions bow to perform 
them, 334, 'tM- 

Ores: Bergman’s account of the a- 
luminous ores in Sweden, 631. 
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Alum, fulphur, and vitriol, ex- 
tracted from the fame,639. How 
to difeover cobalt in ore's by means 
of the nitrous acid, 770. 

Orpiment formed of fulphur and ar- 
lenic, 1279- 

Qyjlcr-jhMs, <>f their phofphoric qua- 
lity, 1087. 

Papin’s digefter deferibed, 367. 
Paracelfus, account of him, 14. Hi- 

ftory of chemiftry fiuce his time, 
*5- 

-Paal analyfed, 1440. 
Pelletier, M. hir method of rectify- 

ing ether, 1471. His experiments 
on molybdtena, 1497. 

Pelican, an obfoiete chemical veffel 
deferibed, 566. 

PcntlanJ Hills, marmor metaliicum 
found near them, 1060. 

P erf eel metals. See Metals. 
Peruvian balf nn, yields acid of ben-, 

zoin, 1332. 
Petroleum, or rock oil, account of it, 
• r443’ Philojophic Pal ammoniac, compofed of 

vitriblic acid and volatile alkali, 
633- 

Phi of fie matters: effeCt of marine 
acid upon them, 1481. 

'Phlogificated alkali, quantity of pre- 
cipitate .obtained from manganefc 
by it,257. Phlogifticated air an in- 
gredientinthe nitrous acid,2d 722. 
How prepared, 1028. Lofes its 
alka'ine properties, 1168. Cannot 
precipitate arfenic except from ma- 
rine acid, 1273 Phlogifticated ni- 
trous acid difloivts manganefe, 
1323. 

Phlogijlon : Of its exiftence, 27, 136. 
Denied by M. Lavoifier, 137. 
Arguments again ft it from the 
increafed weight of metals by cal- 
cination, 138. From the reduc- 
tion of the calces ol perfect metals 
without addition, 140. The dif- 
putes an this fubject muft fo n be 
entirely decided, 143. Objections 
from its invifibility and fuppofed 
Want of gravity, 144. Common char- 
coal and phlogiftnn the fame, 145. 
Decifive proofs of its identity from 
Prieftley’s experiments, 146. Too 
much phlogifton prevents the heat 
of a fire from being intenfe, 138. 
Solution fometimes promoted by 
abflraCting part of the phlogi- 
fton, 186. But totally prevented 
by taking away too much, as ex- 
emplified in manganefe, 187. 
Hindered by too great a quantity 
of phlogifton, 194. Is the caufe 
of colour in metallic folutions, 
2x8. Attraction of phlogifton 
fuppofed to be the cauxe of caufti- 
city, 2i9. Metals contain diife- 
rent quantitiesiof it, 238. Of the 
phlogifton contained in the diffe- 
rent metals, 317. Method of cal- 
culating this quantity exemplified 
in regulus of arfenic, 318. Table 
of the quantities of phlogifton in 
different metals, 319. Of the at- 
traction of metallic cakes to phlo- 
gifton, 326. Whence their va- 
rious degrees of affinity to phlogi- 
ftop. may be determined, 328. 
Table of tl «ir proportional affini- 
ties to phlogifton, 329. Quantity 
of it loft by them during calcir.a- 
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ti«n, 33I. Thtir affinity to the 
deficient part of their phlogifton, 
332. Increafeof the attraction of 
the calx of iron to phlogifton cie- 
monftrated, 342. Quantity of 
phlogifton contained in nitrons 
air, 303. In fixed air, ad 303. In 
vitriolic acid air, 506. In fulphur, 
507. In marineaefid air,309. Attrac- 
tion of marine acid for phiogifton, 
823. Union of phlogifton with a- 
cid of molybdsena, 963. Is re- 
markably difpi fed to fly off from 
hepar fulphuris, 1024, Combined 
with fixed alkalies, 1028. Suppo- 
fed to exift in the colouring matter 
cf PrufSan blue, 1x96. isitrong- 
iy attracted by manganefe, 1372. 
Gives a white colour to manga- 
nefe, 1373. Some phlogifton na- 
turally contained in this fubftance, 
1374. Proof of its exiftence in the 
muriatic acid, 1381. Sulphur de- 
compofed by a fuperabundance of 
phlogifton, 140 s. 

Pbofphoric acid, found in the refiduum 
of ether, 2d 722. Expels that of 
fiuor, 2d 830. This acid particu- 
larly treated of, 904, et feq. Ex- 
pels the acids of vitriolated tartar, 
nitre, andfea-falt,907. Can fcarce- 
ly diffolve manganefe, 1367. Of 
phofphoric earths, 10S1, etfeq. Sur- 
prifiug phofphoric quality of oyfter- 
flielh, 1087. By whom difeover- 
ed, 904. Found in vaft quanti- 
ties in the mineral kingdom, ib. 
In vegetables and the gaftric juice 
of anima's, ih, 

Phofphoric liquor, curious one from 
a-fenic and vinegar, 2d93 7,1321. 

Phcfphorus of Baldwin prepared from, 
nitrous acid and calcareous earth,. 
749. Phofphorus fcintillans, of 
marine acid and calcareous earth, 
797. Bolognian phofphorus, 108r. 
Flow rendered luminous, 1082. 
Analyfed, 1083. Phofphorus of 
urine, 1406. Mr Margraaf’s pro- 
cefs for making it, 1407, Redti- 
fication of this phofphorus, 1408. 
The procefs for making it fome- 
times dangerous, 1409. Liquid 
phofphorus, how prepared, 1410. 
Experiments with j hofphorus on 
fpirit of wine, 1411. With effen- 
tial oils and acids, 1412. Mr Mar- 
graaf’s experiments with it on me- 
tals, 1413. Canton’s pholphorus, 
414. H.mberg’s phofphorus,1415, 
et feq. See Pyrophorus. 
M. Pelletier has now difeovered a 

method of uniting phofphorus, with- 
out any decompofition, with all the 
metals, though he cautions againft 
the danger with which the procefs i* 
attended. Gold is phofphorated by 
mixing half an ounce of its c-alx with 
an ounce of phofphoric glafsand about- 
a grain of powdered charcoal; the 
whole is then put into a crucible, the 
compofition covered with a little 
powdered charcoal, and a degree of 
heat fufficient to fufe the gold ap- 
plied. A great many phofphoric va- 
pours arife, but part are detained, 
and unite with the gold which is left 
at the bottom of the crucible. The 
metal by this operation lofes its co- 
lour, becomes whitilh, breaks under 
the hammer, and has a cryftalline 

appear- 
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appearance. By continuing the fire 
a long time the phofphorus would be 
^entirely diffipated. The quantity of 
phofphoric glafs and charcoal juft 
mentioned is fufficient to phofphorate 
a whole ounce of platina. By an 
hour’s calcination in a crucible, the 
metal is converted into a blackilh 
mafs refembling filver, weighing up- 
wards of an ounce, and of which 
the lower part confifts of cubical cry- 
ftals. Notwithftanding this change, 
however, the quantity of phofpho- 
rus united with the platina is very 
inconfiderable; for from 12 ounces 
of the metal, and as much phofpho- 
ric glafs, only 12 ounces and five 
grains of the phofphorated metallic 
mafs was obtained. It was very 
brittle, but of confiderable hardnefs; 
was not attradled by the magnet, and 
by expofure to a ftrong fife parted 
with the phofphorus it had been com- 
bined with. He obferves, that all 
the metals lofe their malleability by 
combination with phofphorus, ex- 
cepting tin and lead; and the refi- 
duum of the matter which has once 
phofphoratedia metal, will fer ve again 
for the fame purpofe. 

The fait formed by a combination 
of the phofphoric acid with mineral 
alkali is found to be an ufeful purga- 
tive, and as fuch is now brought into 
practice. 

Meffrs Struve and Marquart are 
•faid to have difeovered, that the ga- 
ftric juice of animals is compofed of. 
the phofphoric acid and volatile alka- 
li; and Mr Struve has compofed a li- 
quid from thefe two ingredients 
which aifts in a firnilar manner on a- 
limentary matters. 

/rro<7/analyfed, 1447. 
Platina not partly compofed of iron, 

254. _ An excellent material for 
chemical veffels.jgy. MrAchard’s 
method of making crucibles of its 
calx, 387. Effefts of acid of ar- 
fenic upon it, 942. Is the heavieft 
of all metals, 1318. Infuluble ex- 
cept by dephlogifticated maiine 
acid, 1319. Found in fmall grains, 
1320. Bergman’s experiments on 
it, 1321. Uryftalsof it can be de- 
compofed by the mineral, but not 
the vegetable fixed alkali, 1322. 
Soluble in aqua regia made with 
nitrous acid and fea-falt, 1323. 
In one made of nitre and fphit of 
fait, 1324. Solution of the calx in 
marine acid lets fall a cryftalline 
powder on the addition of vege- 
table alkali, 1325. But. not the 
nitrous folution, 1326. This pre- 
cipitate a kind of triple fait, 1327. 
Whether mineral alkali can fcpa- 
rate platina from itsfolvent, 1328. 
Fifty-fix times as much mineral 
alkali as of vegetable requifite for 
the precipitation, 1329. EiFefts 
of the volatile alkali on the folu- 
tion, 1330. The metal partly 
precipitable by neutral falls, 1331. 
Triple falls formed by this metal, 
J332- Platina the moft infufible 
fubftance in the world, 1333. Firft 
melted by a burning mirror, 1334. 
Maybe vitrified by elediric fire, 

Its precipitate fufible in a 
common forge, 1336. This gre- 
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cipitate, or even crude platina, 
fufible by the alfiftance of fluxes, 
1337. Alloyed by Dr I.ewis with 
other metals, 1338. With gold, 

With filver, I34O. Cop- 
per confiderably improved by 
union with it, 1341. It unites 
moft readily with zinc, 1342. 
And with the compound metals, 
I343- Ihe compound of brafs 
and platina a proper material for 
fpeculums, 1344. It can fcarce be 
united with mercury, 1345. Is de- 
ferted by mercury when gold is 
added, 1346. May be united 
with forged and caft iron, 1347. 
And with tin, lead, or bifmuth, 
1348. May be melted by means 
of arfenic, 1349. The poflibility 
of uniting it with mercury denied 
by Fourcroy, 1350. Inc, nilftencein 
his account of its hardnefs, 1351. 
Precipitateofplatina vitrified by M. 
Beaume, I352. The precipitate by 
fal ammoniac fufible in a ftrong 
forge heat, 1353. This fufion fup- 
pofed by Macqner not to he perfect, 
I354- Attempts to purify platina 
by cupellafion, 1355. Of the pof- 
fibility of adulterating gold with 
iC i35<5- A'lethods of detecting 
this fraud if it fliould be pradlifed, 
I357- Platina moft eaiily difeo- 
verable by its great fpedfic gravi- 
DS i3Ss- Pliny's account of the one-in of elaft- 
mttking, 7. 

Plumbum comeum formed of marine 
acid and lead, 812. 

Pode’ia, in Poland: nitre found in 
the earth in that country, 725. 

Polar regions : the exceffive c»ld of 
winter, how mitigated, 98. 

Poland. See PoJolia. 
Ponderous J^ar formed of terra ponde- 

rofa and vitriolic or aerial acid, 
1051. See Perra ponderofa. Ann- 
lylis and properties ot the aerated 
kind, 1057. 

Portable furnaces, 600, et feq. See Fur- 
naces. 

Porcelain nejfels of ufe in chemiftfy, 
563» Jpi- Reaumur’s porcelain 
recommended, 592. Dr Lewis's 
experiments upon it, 593. 

Pott's directions concerning crucibles, 
588. His melting furnace deferi- 
btd, (Job. See Furnace. Plis ob- 
fervations on the decorrtpofition of 
nitrous acid by quicklime, 748. 
His experiments on the fait of am- 
ber, 909. 

Precipitate, infoluble, thrown down 
by cauftic alkali from Iblution of 
terra ponderofa, 1056. Pheno- 
mena on diftilling metallic preci- 
pitates thrown down by Pruflian 
alkali, 1198. Precipitate of plati- 

^ na vitrified by M. Beaume, 1352. 
Precipitates, why fnmetimes thrown 

down by acids, 221. Bv the per- 
fed'e neutral falls, 222. By a trq le 
combination, 223. Various pre- 
cipitates of gold, 233. Of the 
caule of fuch great variations in 
the weights of precipitates, 248. 
Arguments in favour of the .weight 
of precipitates being augmented 
by the matter of .feat, 249. A 
quantity of the menftruum retain- 
ed by fome p ecipitates, 251. 

S T R Y. 
Table of different ones, 239. Why 
thofe of mercury and alum con- 
tain part of the acid, 408. 

Precipitation: phenomena attending 
that of meta’s by alkaline fails, 
220. Thcfr precipitation by one 
another owing to a double eledlive 
attraction, 2 19. Ufe of tire tables 
and calculations for knowing d 
priori the phenomena of precipita- 
tion, 333. Why mutual precipita- 
tion dephlogiftkates the metals 
more than direct folution, 335. 
Precipitations by lead, 352. Of 
mercury by copper; 353. Of nickel 
by zinc, 358. Of coj per, lead, 
and bifmuth, by' nickel, 360. Of 
cobalt by iron, 362. Of fome 
heterogeneous matter from co- 
balt by nickel, 363. Precipita- 
tions (ft, and by' regulus of anti- 
mony', 355. Of and by arfenic, 
368. Of regulus of a fcnic byr 

bifmuth, 369. And by copper, 
370. The operation of precipita- 
tion deferibed, 570. 

Prefervatives of •wood, 6 2 It 
PreJJurc of the furrounding fuid a mean 

of retaining fire in bodies. 5.5. 
Priefley: dilpute betwixt him and 

Lavoifier, 141. Identity of ph!o- 
gifton and charcoal given by his 
experiments, 146. Kirwan’s ex- 
amination of his experiment con- 
cerning the revival of mercury, 
322. Why fo much of the metal 
was revived in his experiments, 
323. Kirwan’s remarks on thefe 
experiments, 325. His method of 
piocuring the lulphureous vitrio- 
lic acid, 7x4. His obfervations un 
marine acid, yhj. Experiments 
on converting the fluor acid into a 
kind of air, 857. His experiments 
on the vegetable acid air, 883. 

Privation of beat totally: Mr Kirwan’s 
theorem for finding the point of it, 

, rir prufjian blue a preparation of iron, 
1163. Dr Woodward’s receipt 
for making'it, 1164. Mr Geof- 
frey’s the ry, 1165. iimufing 
phenomenon in the preparation, 
1166. Macquer’s theory, 1167. 
Some blue produced by the com- 
mon alkalies, 1170. Air Scheele’s 
'invef igation of it, 1171, ct feq. 
Pruflian blue yields volatile alkali 
by dittillation, 1197. Appearances 
on diftilimg other precipitates 
thrown down by i ht Pruflian alka- 
li, 1138. Appearances on difulli. g 
Prufliaa blue accounted for, 1203. 
See Colouring matter. 

Puh'is Algaroth, the nuft proper ma- 
terial for emetic tar'ar, 1259. 
Objection to its ufe, 1200. The 
objection removed by Mr Scheele, 
1261, 1262. See Algarotb. Pulvia 
fuiminans, how prepared, 1405. 

Petrification of quickfil-aer. See Mercu- 
ry and ®uiclf/vcr. 

Putrefatiion: nitre fuppofed to be the 
laft effect of it, 733. Not always 
neceflary for the produblion of ni- 
tre, 1478. . 

Pyrites: how to extnuSl green vi- 
triol from it, 619. Jrs prefence 
the only mquifite for tiie produc- 
tion of alum, 654. 

Pyrometer, an inftrument for meafu- 

Index. 
ring the expanfion of bodies, 103. 

Pyrophorus of Homberg, 1415. Belt 
formed of alum and fugar, 1410. 
Is not injured by expofui e to light, 
*4T7- Theory of its acceufian. 
1418. 

Quadruple salts, how formed, 
2 73; 

Quantity of heat, difficulty of deter- 
mining it, 70. It cannot be ufed 
in the common acceptation of the 
word with regard to fire, 71. ft 
cannot be determined by Dr Cleg- 
horn’s hypothefis, 76. Is impof- 
fibie to be determined in any way, 
11 z. 

Quicklime a calcareous earth deprived 
of its fixed air, 511. Decompofes 
fpirit of nitre, 748. Is the baits of 
fluor fpar, 837. Effects of ft on 
fait of amber, 947. 

Quickfihcr fometimes produced from 
lead, 12, 762. Its combination 
with acids. See Mercury. How 
to obtain a perfedtly faturated io- 
lution of it in nitrous acid, 1293. 
Quiekfilver, fulminating, 

Quiefcent affinities defined, 267. 
Radical vinegar differs from 

the common acetous acid, 1528. 
Inflammable fpirit produced from 
it, 1344. 

Rancid oils purified by churning with 
water, 1431. 

Realgar, or red arfenic, prepared 
frqm arfenic and fulphur, 1279. 

Reaumur's porcelain prepared by ce- 
mentatii n of green glafs, 392. Dr 
Lewis’s obfervations on the me- 
thod <>f making it, 593. An ex- 
cellent material for chemical vef- 
feis, ib. And for levigating planes, 
599. His method of rendering 
lead foiiorous, 1211. Elim. for an 
improvement of the fhape of hells, 
ib. 

Red lead, how prepared, 1213. 
Red precipitate of mercury, how prepa- 

red, 764. 
Reduction of metallic calces, without 

addition, an argument againft the 
exiftence of phlogifton, 140. The 
phenomenon explained, 320. 

Regulus. See Antimony, Arfenic, and 
Cobalt. \ 

Reid, Dr, his obfervations on the 
temperatures of bodies, 50. 

Relative heat explained, 384 < 
Refns analyfed, 1432. Are only bal* 

lams thickened by evaporation, 
ib. 

Retort, a chemical veffel, deferibed, 
57°; 

Revivif cation of metals, how accom- 
pliihed, 322. 

Riant,in's method of burning the ores 
of alum, 668. 

Roofing aluminous ores, ufes of it, 662, 
et feq. See Alum. 

Robinfon, Air, of Glafgow, deter- 
m.ncs the boiling point of water 
in vacuo, 123. 

Roch~ dum, whence that name is de- 
rive >, 638. 

Rochelle fdt forme! of cream of tartar 
and mineral alkali, 891. Scheele’s 
method of preparing it, 8911 

Roy d Society, when founded, 19. 
1 his and other focieties of the 
kind has been of great advantage 
to chemiftry, ib. 

Rufiing 



Index. 
Rafting of metals explained, 541. Tin 

lefs^liable to this deled; than iron 
or copper, 1223. 

Saccharine acid, how prepared, 
896. Saccharine ether, 902. Is 
not eafily let on fire, and burns 
with a blue flame, ib. 

Saccharum faturni, its folution de- 
ftroys that of green vitriol, 1044, 
and folution of tin, 1045. How 
prepared from lead, 877. An in- 
flammable fpirit procurable from 
it by diftillation, 878. A parti- 
cular kind of it obtainable by 
means of acid of ants, or fpirit of 
verdigns, 908. 

Sal alembrotbf compofed of fal am- 
moniac and corrofive fubiimate. 
See .llemhroth. 

Sal ammoniac. See Ammoniac. 
Sal digefivus. See Digefime Salt. 
Sal diureticus, how prepared from 

acetous acid and vegetable fixed 
alkali, 868. 

Sal prunella, prepared from nitre and 
% fulphur, 744- Why the l itre is 

thus purified, ib. 
Sal rupellenfis. See Rochelle Salt. 
Sal fedativus. See Borax, acid of. 
Sal volatile oleofum, a preparation of 

volatile alkali, fpirit of wine, and 
eflential oils, 1036. 

Saline mixture prefenbed in fevers, the 
fame with a folutioo of folubie tar- 
tar, 889. . 

Salt of vinegar, formed from fpirit of 
verdigris, 882. Eflential fait of 
lemons, a kind of tartar extraded 
from forrel fold for it, 888. 7'rue 
fait of lemons cannot be converted 
into acid of fugar, 999’ Neutral 
fait for difeovering iron in mineral 
waters, 1180. Watfon’s account 
of the fpecific gravity of fait of 
tartar, 415* 

Saltpetre. See Nitre. 
Salts: their general properties con- 

fidered, 164, etfeq. are either fu- 
fible or volatile, ib. Soluble in 
water and cryftallizable, ib. I heir 
folution attended with an emiflion 
of air-bubbles fometimes mTaken 
for an effervefeence, 165. Gene- 
rally folubie in greater quantity in 
hot than in cold wafer, ib. Sea- 
falt an exception to this rule, ib. Of 
their mixture and feparation, 166. 
Hypothefes concerning their fo- 
lution, 167. Are deftrudible by 
repeated folution and exficcation, 
168. Divided into acids and alka- 
lies, 169. See Acid and Alkali. 
Neutral falts formed by the com- 
bination of thefe two, 172. Per- 
fed and imperftd neutral falts de- 
fined, ih. Why the acids and al- 
kalies generally eftervefee on mix- 
ture, ib. Metallic folutions fome- 
times difturbed by neutral falts, 
222. Triple and quadruple falts, 
how formed, 273. Vitriolic falts 
decompofed by the nitrous and 
marine acids, &c. See Vitriolic. 
Nitrous falts decompofed by the 
marine acid, &c. See A itrous. 
Why the metallic calces feldom 
decotnpofe the perfed neutrals, 
304. Anomalous falls formed fi om 
the acetaus acid and earths, 871. 
Of fixed alkaline fait’, 1016. See 
Alkalies. Neutral falts partly pre- 
cipitate platuia, 1331* 
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Sand mixed with fluor acid, produ- 

ces no earthy cruft by dittillation, 
844. 

Sand-pots, fills, &c. how to fee them 
in furnaces, 616. 

Scania, of the alifminous ores found in 
that country, 658. 

Scheele’s method of dephlogifticating 
fpirit of fait, 791. Difcovers the 
fiuor acid, 826. His opinion that 
the earthy cruft formed by this 
acid proceeds from an union of it 
with water, 832. Deteds the er- 
rors of Boullanger and Monnet on 
this fubjed, 834. Explanation of 
one of his experiments concerning 
this cruft, 846. His method of 
analyfing cream of tartar and ex- 
trading its acid pure, 8S7. Dif- 
(overs the acid of arfenic, 916. 
His method of analyfmg molyb- 
dsena, 959. Tungften, 968. His 
method of j rocuring the pure acid 
of milk, 976. His receipt for pre- 
paring the flowers of benzoin, 991. 
For preparing the.pulvis algaroth, 
1262. Difcovers the nature of the 
colouring matter of Pruffian blue, 
1271 Method of preparing Ro- 
chelle fait, 891. 

Stbillers method of preparing the a- 
cid of tartar, 888. 

Sehif, aluminous, component parts of 
it, 652. 

Sea-f ut, decompofed in various ways 
with lead, 302. Why the diftil- 
lation of it does not fucceed with 
copperas, 7 8 7. Its acid not the 
fame with that of fluor, 835. Its 
acid expelled by that of phofpho- 
n;s, 907. And by acid of arfenic, 
031. Whitens filver, 1137. Un- 
fuccefsful attempts to decompofe 
it, 1479. Method of diftilling its 
acid with clay, 1480. Effeds of 
the fpirit upon phlogiftic matters, 
1481. 

Sebaceous add, procured from a va- 
riety of fuhftances, 1533. Has a 
remarkable force of attradion, 
1534. Its effeds on tin, 1535. On 
other fubftances, 1536. 

Secret fal ammoniac, Glauber’s. See 
Glauber and Ammoniac. 

Sedative fait. See Borax, acid of. 
Seignette's fait. See Rochelle fait. 
Selenite. See Gypfim. Found in the 

reiiduum of v.tr.'olic ether, 2d 722. 
Why it cannot be decompofed by 
marine acid, 294. Quantity ot 
ingredients in nitrous feienite,440. 
In marine felenir.e, 441. 

Selenites tart arcus, compofed of acid 
of tartar and calcareous ear;h.SSy, 
893. The liquor from which it 
has been extraded affords an eni- 
pyreumatic acid of tartar, 1010. 

Semimetal, a new one procurable from 
tungften, ijox. 

Semimetals, one of the general claffes 
of metallic fubftances, 547. 

Senftble heat, Cray, ford's account of 
it, 49. 

Sleet-lead, how made, 1209. Tiie 
advantages of milled lead over it 
very dubious, 1210. 

Si lex, found in the refiduum of vi- 
triolic ether, 2d 722. 

Siliceous carti, produces a cruft on the 
water into which fluor acid is di- 
ftilled, 829. See Crt.f. Of the 
quantity of liliceous earth carried 

I S T R Y. 
along with this acid, 847. Moft 
completely precipitated from its 
folvents by volatile alkali, 1074, 
Diff >lved by boiling in fixed alka- 
line ley, 1076. 

Silver: Why the vitriolic acid cannot 
ad upon it without a boiling heat, 
197.. Difficulty concerning its a- 
malgamation folved by Mr Berg- 
man, 217. Precipitates of it, 235; 
Is attraded more than fixed alkali 
by nitrous acid, 301. Explanation 
of the decompofition of vitriolated 
tartar by folution of filver, 305. 
Of other vitriolic falts, 306. Its 
folution always decompofed by 
marine falts, 308. Experiment 
explaining the redudion of itscal- 
ctsperfe, 320. Why co} per isdif- 
folved by folution of filver, 336. 
Why a faturated folution of filver 
can fcarce he precipitated by iron, 
346. Why eppper fometimes can- 
not precipitate filver, 34S. Can- 
not precipitate copper from vi- 
triolic acid, 354. Why it preci- 
pitates mercury from the nitrous- 
acid, 355. Cannot decompofe cor- 
rofive fubiimate except in the dry 
way, 356. Of its folution in vi- 
ttiolic acid,. 478. In marine acid, 
480, Sol. Of its combination with 
vitriolic acid, 691. Elas a ftrong 
attradion for mercury in this 
ftate, ib. Combination with the 
nitrous acid, 751. Volatilized 
by uniting with this acid, ib. Co- 
lours produced by this folution, 
753. The folutun deenmpofed, 
755. Is not aded on by the arfe- 
me al acid, 943. The metal par- 
ticularly treated of, 1131. Its duc- 
tility inferior to that of gold, ib. 
Its colour and dudility deftroyed 
by fulphur, 1132. Purified by cu- 
pellation with lead, Ii33- Redu- 
ced from its combination with ma- 
rine acid, 1134? iI.3S‘ Has^ grunt 
attraction for lead, 113b. Whiten- 
ed.externally by common fait and 
cream of tartar, ii37- Fulmina- 
ting filver difeovered by Kunckel, 
756. By M. Berthollet, 1138. 
How prepared, 1I39. Fulminates 
by the touch of any fubffance, 
whether cold or hot, I140. Dan- 
gerous to fulminate mure than a 
grain at a time, 1141. Cryffals- 
formed by evaporating the liquor 
after the precipitation of the calx 
explode violently by a touch,1142^ 
Cautions to be ufed in preparing 
it, 1143. Abfurd theory.by which 
the antiphlogiftians attempt to ac- 
count for this phenomenon, 1144* 
Remarks on it and others, 1145. 
Eledricity \ robably the caufe of 
this phenomenon, 1146.. Silver 
precipitated from its folution in ni- 
tiousacid by the colouring matter 
of Pruffian blue, 1191,1205. Com- 
bination of it with platina, 1340* 

Sipbcas, an Egyptian, the founder of 
chemiftiy, 3. 

Smalt produced from the calx of co- 
halt and flints, 1295. _ 

Smoking liquor of Libavius prepared 
from corrofive fubiimate and tin, 
810. 

Soap, common, prepared by com- 
bining fixed alkalies with expreff- 
ed oih, 1026, Starkey’s foap, by 
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combining them with effential oils, 
1027. This combination difficult 
to be effeded, ib. M. Beaume’s 
method by long trituration of the 
ingredients, ib. Dr Lewis’s, by 
heating the alkali red hot, and 
mixing it with the oil in that 
ftate, ib. This foap naturally fub- 
jed to a decompofition by the ef- 
florefcence of a fait, ib. 

Scftnefs, of bodies, approaching to 
fluidity caufed by heat, 118. 

Solnr heat, why fo much more in- 
tenfe than that of common fires, 
160. 

Solfatara, aluminous ores found there 
ai.alyfed by Mr Bergman, 656. 

Solid bodies do not part with fo much 
heat as fluids, 212. 

Solubility of different metals, various 
degteesof it, 185. Their folubi- 
lity increafed by calcination, 545. 

Soluble tartar, prepared by com- 
bining cream of tartamwlth vege- 
table fixed alkali, 889.: The fame 
with the faline mixture preferibed 
in fevers, ib. 

Solution of falts in water, phenomena, 
attending it, 165. Hypothefis 
concerning it, 167. Salts deftruc— 

.fible by repeated fnlutions, 168. 
Phenomena attending the folutiom 
of metals, 180. Sometimes pro- 
moted by abftrading p. portion of 
phlogifton, 186. Totally prevent- 
ed by taking away too much, 187. 
Solution of metals attended with 
effervefeence, 188. And the ex- 
trication of various kinds of elaftic 
fluids, 189. Bergman’s account of 
the caufe of chemical folution, 
193. Solution impeded by too 
great a quantity of phlo£ifton, 
194. Heat produced in folution 
moft probably proceeds from the 
folvent liquor, 211. Reafons for 
believing that metals are calcined 
by folution, 215. Why folution 
of gold is precipitated by folution 
of tin, 227. Why folution of cal- 
careous earth deccmpofes vitrio- 
lated tartar, 270. Decompofition 
of vitriolated tartar by folution of 
filver explained, 305. This filia- 
tion always decompofed by marine 
falts, 308. As alfo folution of 
lead, 309. Solution of lead in 
marine atid decompefedby vitrio- 
lic falts, 310. And nitrous folu- 
tion of mercury, 311. Solution 
of copper fcarcely decompi fed by 
caft iron,343, Why a-faturatedfo- 
lution of filver can fcarce be pre- 
cipitated by iron, 346. Of the fo- 
lution of calces of iron in vitriolic 
acid, 456. That of the deplogifti- 
cated calces refufes to cryftallize, 
457. Sulution of tin in vitriolic 
acid yields inflammable air, 471. 
Flow to perform the chemical ope- • 
ration of folution, 564. Solutions 
of filver in nitrous acid, 751. 
Shoots into a corrolive fait, ib. Its 
cryftals form lunar cauftic, 752. 
Stains hair, bones, &c. of a brown 
or b ack colour,753. Imparts va- 
rious colours to ftones, 753. Cu* 
rious vegetations produced from it, 
754. Several curious circumftances 
attending its decompofition, 755, 
756. Solution of calces of gold in 
marine acid,. 799. Of tin in aqua 

regia. 
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regia, 809. This fl lutlon ufeful 
in dyeing, ih. Is decompofed by 
faccharum faturni, 1045. Calca- 
reous I'olufions by mild volatile al- 
Icali, ib. Solution of falts promoted 
by vitriolic acid, X04S. Solution 
of terra ponderofa a teft of ihe vi- 
triolic acid, 1058-. Solution of 
flint, 1069. Solution of alkali dif- 
folves filiceous earth, 1076. Solu- 
tion of gold in aqua regia, 1099. 
et feq. In hepar fulphum, X127. 
In vitriolic ether, 1129. Solution 
of lime bv the colouring matter of 
Pruffian blue, the moft proper for 
making experiments on metals, 
1190. Effedbs of this matter on 
metallic f li;tions, 1193. How to 
attain a perfeftly faturated folu- 
tion of quickfilvor, X239. Of the 
folution of arfenic in water, 1269. 
BfFeifts of regulus of arfenic on me- 
tallic folutions, 129,3. 

Serret, a Jhytd of tartar extra&ed 
from it mid for effential fait of le- 
mons, 888. See Sugar. 

Spain: when alum was fir ft made 
there, 640. Nitre, how prepared 
in that country, 726. 

Spar, ponderous, account of Dr Wi- 
thering’s experiments on it, 1057.. 

Specijic gravity. See Gravity 
Specula, materials proper for them : 

propofed by Mr Hellot from a 
mixture of gold and zinc, 1246. 
A mixture of hrafs and platina 
propofed by others, 1344. 

Spirit of nitre: how to determine the 
quantity of pure acid contained in 
it, 384. Proportion of it to that 
in fpirit of fait, 385. How to de- 
ternvne the accrued denfity on 
mixing fpirit of nitre with water, 
387. Experiment to determine 
the real quantity of acid in fpirit 
of nitre, ,389. How to conftrudt 
a table of fpecific gravities for fpi- 
rit of nitre, 390. Strong fpirit < f 
nitre more expanded by heat than 

-weak, and why, 424. Exadl 
quantity of dilatation of fpirit of 
nitre, 425. Solution of mercury 
with fpirit of nitre, 426. Quan- 
tity of bifmuth diflblved by it, 492. 
Of cobalt, 497. Of regulus of ar- 
fenic, 304. How to prepare this 
fpirit by means of oil of vitriol, 
735* % means of arfenic, 739. 
Oils fired by it, 778. Effedts of 
it on fait of amber, 912. 

Spirit of fait: method of finding the 
quantity of pure acid contained in 
it, 376. Of finding its fpecific 
gravity, 377. Proportion of acid 
in fpirit of fait to that in fpirit of 
nitre, 385. Dilatation of fpirit of 
fait by various degrees of heat, 
427. Effecfts of it in the way of 
folution in cobalt, 498. How pro- 
cured by means of vitriolic acid, 
786. By nitrous acid, 78S. By 
diftiilation of common fait without 
addition, 789. Diflblves and vo- 
latilizes the calces of gold, 799. 
Arfenic decompofed by dephlogi- 
fticated fpirit of fait, 919. 

Spirit of mine yields a great quantity 
of water by being burned, 134. 
Convertible into charcoal, 147. 
Ether produced by its combination 
with vitriolic acid, 717. Its com- 
bination with nitrous acid produ- 
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ces fpiritu* nltri dulcis and ether, 
773, &c. Ether with the marine 
acid, 824. With the vegetable 
acid, 8 84. And with the faccha- 
rine acid, 902. Converted into 
acetous acid by digeftmn with the 
acid of tartar, 1013. Enables vi- 
triolic acid to diffolve manganefe, 
1014. Yields a great quantity of 
water by diftiilation with cauftic 
alkali, 1015. Diftblves a fmall 
proportion of arfenic, 1270. How 
it may be made to difiolve ful- 
phiir, 1402. I)iftblves efiential 
oils, 1421. 

SpiritusMindereri: howto cryftaliize 
it, 1515. 

Spiritus nitri dulcis, how prepared, 
774. Analy fis of if s refiduum by Mr 
Pott, 781. Affords acetous acid, 
1007. And acid of tartar, 1009. 

Spiritus volatilis fuccinatus. See E.au 
de luce. 

Stahl: a miftake of his concerning 
the converlion of marine into ni- 
trous acid detedled, 793. 

Standard'finer: quantify of pure me- 
tal contained in it, 321. 

Star formed on the furface of regulus 
of antimony, 1252. 

Steel, fait of, the fame with green 
yitri 1, 697. How prepared from 
iron, 1207. 

Stills, how to fet them, 610. 
Stone mare corroded by cauftic alka- 

li, 595- 
Strafburg turpentine deferibed, 1435. 
Sublimation, in chemiftry, how per- 

formed, 581. 
Sublimate. See Corroftne. 
Sugar, acid of. the fame with that 

of forrei, 2d 903. Acid of apples 
procured from fugar by means of 
the nitrous add, 1512. 
The acid procurable from this fub- 

ftance by means of the nitrous, re- 
fembles that of tartar, in being ca- 
pable of fuperfaturating the vegetable 
alkali, and forming with it an acid 
fait refembling crude tartar. This 
is found naturally exifting in forrcl 
and feme other plants. There is, 
however, another acid obtained from 
fugar along with an empyreumatic 
oil by dry diftiilation, which lias 
been purified and examined by Mr 
Schrikel. Eight ounces and f ur 
fcruples of liquid were obtained in 
this manner from 16 of fine fugar. 
About iix drachms of water came 
over firft ; after which the add paf- 
fed in white vapours, which condei - 
fed in uniftuous ftrite on the tides of 
the receiver. It had a pungent and 
agreeable fmell, and tafted empyreu- 
matic. By repeated diftillations from 
pure clay, its fmell became mild, and 
it acquired an apparent increafe « f 
acidity. With vegetable alkali, it 
formed a fait tailing like that of Syl- 
vim, and fhooting into needle-like 
cr> “als, foluble with difficulty in 
cold water, but not at ail in fpirit of 
wine. It did not deliquate in the 
an-; but decrepitated in the fire, and 
did not melt on hot coals. With the 
mineral alkali yellow cryflals w ere 
formed refembling Rochelle fait in 
tafte, eafily folubie in water, and not 
de Equating m the air. Volatile al- 
kali gave a ffiarp faline liquor, which 
could not be cryftallized, but left a 
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faline mafs on evaporation; and a fimi- 
iar fidine ninfs was produced by uni- 
ting it with calcareous earth. Mag- 
riefia and earth of alum formed gum- 
my compounds. When concentrated, 
it diffolved the calx of gold, and even 
gold-leaf; but had no eftedt on fil- 
ver, mercury, or their calces. With 
minium it gave a yellow folunon, 
which fhot into oblong whire cryftals 
of an aftringent tafte. A blood-red 
fidution, which fhor. into green cry- 
ftals, wasobtained from iron. Copper 
was diffolved into a green liquid, 
which did not cryftallize. Regulus of 
antimony was alfo difibived, and the 
folution was of a greenifli colour. 
Zinc was partly difTolved into a 
green liquor, and partly corroded. 
The precipitates were remarkable. 
The cryftals of iron gave a green 
precipitate with alkalies, a black or 
dark blue one with Pruffian alkali, 
and a white one with marine acid. 
Solution of regulus let fall a yellow 
precipitate with fixed alkali ; with 
volatile alkali, a powder foluble again 
in the precipitant; vitriolic and ma- 
rine acidr, and an infufion of galls, 
threw down a white powder, hut no 
precipitate enfued on adding nitrous 
acid. Solution of zinc gave a white 
precipitatdVith infufion of galls, al- 
kalies of all kinds whether fixed, vo- 
latile, or phlogifticated, as well as by 
the vitriolic acid. Tin was partially 
diftblved, and the fidution precipita- 
ted by alkalies, and an infufion of 
galls, but not by any of the mineral 
acids. Lead was precipitated of a 
white colour by vitriolic and marine » 
acids, and of a grey colour by infu- 
fion of galls. 
Sugar of lead. See Sr.ccbarum and 

Saccharine. Whether the acid of 
fugar or of tartar is the bafis of 
vegetable acids, 996. Identity of 
vegetable acids proved from the 
decompofition of this acid, 1008. 
Nitrous acid enabled by the acid 
of fugar to diffolve manganefe, 
ion. Method of procuring the 
acetous acid from it, 882. 

Sugar of milk: liow’ to procure its a- 
cid, 9S0. 

Sulphur dephlogifticated by nitrous 
acid, 195. Rafts in hepatic air, 
2io. Quantity of phlogifton in 
it. Proper me.hod ofburn- 
ing it, 30S. Deftroys the malle- 
ability of metals, 546. How to 
procure the vitriolic acid from it, 
623. Quantity of the acid con- 
tained m lulphur, ib. Quantity 
procurable from it, 624. Me- 
thods of obviating the difficulties 
in the procefs, 625. Effervefcence 
betwixt the fumes of nitre and 
fulphur, 626. Extra&ed from the 
lame ore with alum and vitriol, 

9- Prepared by combining the 
vitriolic acid with phlogifton, 715, 

Efieiits of acid of arienic up- 
on it, 924. Molybdaena recom- 
pofed by uniting its acid with ful- 

966. Combined with fixed 
alkalies, 1021. Its phlogifton dif- 
poled to fly off when fulphur is 
combined with lixed alkalies, 1024. 
Its combination with volatile alka- 
lies, 1038.^ Effecfts of it on filver. 

Takes fire fpontaneoufty 

with Iron-filing*, 1207. Cannot 
be united with zinc, U48. How 
to feparate it from antimony, 1254, 
Eafily united with arfenic, 1278, 
And minesalizes it, 1284. Effe&j 
of it on regulus of cobalt, 1305, 
Effects of it on nickel, 1308. On 
manganefe, 2389. Its nature and 
properties particularly confidered, 
*39°) dfe?. May be cryftallized, 
1400. Decompofed by fuperabnn. 
dance of phlogifton, 140X. How 
it may be diflnlved in fpirit of 
wdne, 1402. Its union with me- 
tals, 1403. 

Sulphureous fumes effenefee with 
thofe of fpirit of nitre, 626, Vo- 
ladle fulphureous acid deferibed 
713- How procured by Dr Prieft- 
iey, 714. Why this acid diffolve* 
manganefe, 1379. Sulphureous 
inftammahlevapoursprocuredfrotn radical vinegar, 1545. 

Stm diftributes the heat on the earth, 
94. How- heat is produced by his 
,a75>i 95- His light blackens the 
precipitates of foiution of filver 
7S«- ‘ 

Sunfomer contains nitre, 733. 
Smrden: when alum was firft made 

there 640. Method of roaftin^ 
the aluminous ores there, 663, rf 

feq. 
Sympathetic ink of a blue colour 822. 
Iable of the different degrees of 

heat, 161. Of different precini- 
tates, from Mr Bergman, 239. 
Ol the quantity of act'd taken up 
by different bafes, 268. Coinci- 
dence of tin’s table with experience, 
271. Of the quantities of th^ dif- 
ferent metals taken up by acids, 
39«. 1 able of the affinities of 
the acids to,the different metals 
explained, 316. Of the quantities 
oi phlogifton in different metals, 
319. Of the proportional affinities 
of metallic calces to phlogifton, 
329. Dr Black s table of affinities, 
553- * 

'Tallom anzlyfed, 1429. 
Tartar: quantity of‘fixed air in oil 

of tartar, 414. ]ts partl
4
cu. 

arly treated of, 885, etfeq. Crude 
tartar defenbed, ib. Purified, and 
then called cream of tartar, by boil- 
ing with feme of the finer kinds 
of clay, 886. Scheele’s anal)fis 
of cream of tartar, and method of 
procuring the pure acid, 887. So- 
lub.e tartar formed by uniting the 
vegetable fixed alkali with cream 
<f tartar, 889. Cream of tartar, 
Ih-w regenerated, 890. Secrette’s 
or Rochelle fait formed by com- 
Lining the mineral alkali with 
cream of tartar, 891. STt forme 
hv the union of cream of tarts 
with volatile alkali, 892. Comb; 
nation of the acid of tartar wit 
earths, 893. With metallic fut 
fiances, 894. Foimsa fine gree 
colour with copper. 894. Chaly 
heated tartar with tro , 8oc 
Whether this acid < r that of fi^a 
is the hafts of vegetable acids, 996 
1 indudt of acid oi tartar by dr’ 
diftiilation, xcco. Requifites fo 
bringing vinegar nearer the ftati 
of tartar, 1002. Weftrumb’s un 
luccefsful attempt for this purpofe 
1003. Dr Crell’s opinion of th< 

poffibi 
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neral, which has not that effecft. 

Index, 
poflibility of the tranfmutatlon, 
1004. Method recommended by 
him for attempting the experi- 
ment, 1005. Argument in favour 
(1f the identity of vegetable acids 
from the production of an empy- 
reumatic acid of tartar from the 
liquor in which tartareous felenite 
is boiled, 1010. From the folti- 
tion of manganefe in a mixture of 
vitriolic and tartareous acids. 1012. 
Silver whitened by cream of tar- 
tar and common fait, 1137. Of 
the preparation of emetic tartar, 
I2$J, 1258, et feq. See Emetic. 
Manganefe foluble in acid of tar- 
tar, 1368. Explanation of its ac- 
tion upon manganefe, 1382. Schil- 
ler’s method of procuring its acid, 
SSS. 
Though the acid of tartar has been 

commonly fuppofed a produCt of tire 
vinous fermentation, yet late expe- 
riments have fhown that this is riot 
the cafe. It has been found not only 
in the juice of the grape, hut in that 
of tamarinds, the berries of the rhus 
eoriaria, and the leaves of the rumex 
acetofa. In thefe it is generally com- 
bined with the vegetable fixed alka- 
li, or with calcareous earth. Hermb- 
ftadt has found it combined with cal- 
careous earth in the juice of the roots 
of the triticum refens, th.ee Uontodon-tax- 
ar.icujn, and China-bark. By the affift- 
ance of nitrous acid he obtained it 
alfo from the juice of grapes, mul- 
berries, apples, pears, oranges, flraw- 
berries, and plums; a:fo from Iv - 
rey, fugar, gum arabic, manna, 
fpirit of wine, beech-wood, and the 
root of black hellebore. In thefe 
cafes, where the nitrous acid is made 
life of, however, it may juftly be 
fuppofed that the acid of tartar is 
partly at lealt produced from it. In 
Schede’s procefs for procuring the 
pure acid of tartar by mean-, of cal- 
careous earth, it is advifable to 
make ufe of quicklime rather than 
chalk, as by this double the quantity 
of tartar will be decompofed. An 
hundred parts of pure tartar contain 
about 23 of vegetable alkali, 43 parts 
of acid em; loyed to faturate that al- 
kali, and 34 of fuperabundant acid. 
By ufing oyfier-fhells well prepared 
by boiling and powdering, the cry- 
ftals of the acid may be obtained very 
white and pure. Some chemifts have 
imagined that the vegetable alkali 
does not exift ready formed in tartar, 
but that it is produced hy fire pr 
mineral acids. In proof of tins M. 
Machi offers the following txjvri- 
ments. On an ounce of cream of 
tartar were poured 10 ounce- of 
boiling water, and fhe mixture al- 
lowed' to remain in a jar covered 
vrirh paper and parchment in which 
a fmall hole was made with a pin. 
At the end of three months it was 
confiderably diminilhed ; and con- 
tained a quantity of thick, tough, 
yellow, mucilaginous mr.t'er, which 
neither effervefeed with acids nor al- 
kalies, and, when burnt, the afhes 
were found to contain only a very 
{htall quantity of alkali. The ex- 
periment was repeated by Mr Cor- 
vinus with fome variation. He kept 

Vox. IV. Part II. 

a folution of cream of tartar in a 
heat between io° and 30° of Reau- 
mur’s fcale ; removing the fabne pel- 
licles which formed on the furface 
as faff as they appeared, and redif- 
fulving them in water. By conti- 
nuing the d’geflion for feveral 
months, the liquor became at laft 
evidently alkaline: and he thus ob- 
tained 2x6 grains of a brown alkali 
from two ounces of cream of tartar, 
Mr Berthoilet expofed for nine 
months, to the heat of his laboratory, 
a folution of two ounces of cream of 
tartar in eight ounces of water ; ta- 
king care to replace the water which 
evaporated, but without removing 
the crufls which formed upon the 
furface. At the end of this rime he 
found that the liquor was no longer 
acid, but began to turn the fyrup of 
violets green. In 18 months it be- 
came ftrongly alkaline; and left, 
when evaporated, an oily reiiduuni 
which effervefeed with acids, and 
weighed 468 grains. On treating 
in the fame manner a folution cf 
terra foliata tartari, the liquor began 
to change the fyrup of violets green 
in two months, and in four the de- 
compoiition feemed to be complete. 
At the end of a year he filrered 
and evaporated the liquor to drynefs, 
by which procefs he obtained 432 
grains of fixed alkali. The fame 
quantity of terra foliata tartari de- 
compofed immediately by diftillation, 
yielded only 36 grains more of alkali. 
Solution of fa'i of wood-forrelfuffei ed 
no decompofition by a fimilar treat- 
ment for two years. The latter he 
obferved to be a much more power- 
ful antifeptic than tartar; for which 
reafon it feems to refill decompofition 
in a proportionable degree. He fup- 
pofes oil to he the principal caufe of 
the deflrudlion of thefe acids; and 
the obvious deficiency of oil in the 
faccharine acid, in comparifon with 
tartar, feenis to be the caufe of the 
want of capacity in it to undergo the 
decompofi .ion juft mentioned. A 
remarkable circumftance attends this 
fpontaneous decompofition, viz. that 
no air is either abforbed or emitted 
durii-Tg the whole procefs. It is alfo 
worth notice, that in combining acid 
of tartar with fixed alkalies, the )alt 
fupeifaturated with acid or cream of 
tartar is always formed in preference 
to the other called foluble tartar. Thus, 
if to a famrated folution of alkali 
with cream of tartar we add another 
of pure tartareous acid, a white fpongy 
matter will be precipitated to the 
bwtom; which, on examination, is 
found to he a true tartar. Any other 
acid added to the folution <■{ tartari- 
fed tartar will in like manner pro- 
duce a precipitation of tartar, by en- 
gaging a part of the alkali with 
which it was combined; and if the 
acid of tartar be added to a folution 
of any neutral fait, containing the 
vegetable fixed alkali, as vifrkdated 
tartar, fait of Sylvius, and nitre, a 
fimilar precipitation of tartar will 
enfue. Hence the acid of tartar may 
he employed as a teft to difeover the 
prefence of the vegetable fixed alka- 
li, and to diftinguilli it from the nn- 

Bergman indeed obferves, that Ro- 
chelle fait will do the fame thing; 
but it mull be remembered, that this 
is prepared with crude tartar, which 
contains a porrion of vegetable alka- 
li, and n<.t with the pure acid. 
Temperatures: Hr Reid’s obferva- 

tions concerning, j 0, 
Terra fuhat.i tartari. See Sal iliureti- 

cus. How to preferve it in a bottle 
without danger of its deliquating, 
868. 

Terra ponderofa combined with acid 
of arfenic, 940. Ufually found 
united with vitriolic acid, 1049. 
Dr Withering’s experiments upon 
it, 1050. Its appearance when 
combined with aerial acid, 1051. 
Effcdls of fire upon it, 1052. Phe- 
nomena with marine acid, 1053. 
Is precipitable from it hy mild and 
cauftic fixed alkali, 1054. Con- 
vertible into lime capable of de- 
compofing vitriolic ff.Its, 1055 • 
Infoluble precipitate thrown down 
by cauftic alkali, 1056. Analyfis 
and properties of the aerated pon- 
derous fpar, 1057. Its folution a 
teft of the prefence of vitriolic a- 
cid, 1058. Nitrous folution fhoots 
into fine cryftals, 1066. A fmali 
quantity difthlved by the colouring 
matter of Pruflian blue, 1188. 

Tejls for acids an l alkalies: Inaccu- 
racy of thofe commonly in ufe, 
1549. How to prepare one from 
red cabbage and other vegetables, 
1550—1552. Mr Woulfe’s teft 
for mineral waters, 1557. 

Theory of chemijlry defined, 21. 
Thermometer: its ufe, 103- Wedge- 

wood’s improvement, 104. 
Thunder and lightning: why more 

common in fummer than in wia- 
ter, too. 

Tin: why nitrous acid precipitates 
its folution, 200. Why folution 
of gold is precipitated by folution 
of tin, 227. The precipitate con- 
fills partly of tin, 228. Of its 
precipitates, 240. Why it cannot 
be precipitated in its metallic form, 
350. Adtion of the vitriolic acid 
on tin, 470. Diff lived in nitrous 
acid, 472. Great fufibility of the 
compounds of tin and bifmuth, 
543. One foluble in hot water, 
544 Of the compound formed 
by it and vit iolic ac d, 701. Its 
folution in marine acid ufeful in 
dyeing, 809. Is volatilized by 
this acid, and forms the fmoking 
liquor of l.ibavius, 810. Of its 
combination with the acetous acid, 
879. Dr Lewis’s experiments oti 
this fuhjedl, 880. Effedts of acid 
of arfenic upon it, 950. Solution 
of tin deftnyed hy faccharvim fa- 
turni, 1045. Said to deftroy the 
malleability of gold remarkably, 
1091. Mr Akhome’-s experi- 
ments to determine this point, 
1092. Its fumes do not render 
gold brittle, 1093. Nor the ad- 
dition of fmall q lantities of tin 
and copper, 1094. The metal 
particularly treated of, 1216. May 
he beat into thin leaves, 12x7. Of 
its calcination, 1218. Its affinity 
with arfenic, 1219. Arfenic fe- 
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parable from it, 1220. Dr Lewis’s 
obfervations on this affinity, 1221. 
Other metals injured by tin, 1222. 
Tin not liable to ruft, 1223. An 
ingredient in aurum mofaicum, 
1224. Of its union with fulphur, 
ib. Readily unites with plutint, 
1348. Remarkable effedls of the 
febaceous add upon it, 1535. Vo- 
latile alkali prepared from a mix- 
ture of it with nitrous acid, 1553. 

TinSura martis made from marine 
acid and iron, 807. 

Tobacco naturally contains nitre, 733. 
To fa: method of burning the hard 

ores of alum there, 669. 
Torrid zone: heat of it how mitiga- 

ted, 90. 
Tran',nutation of metals, not to he cre- 

dited, xx. A feeming tranfmura- 
tion of vitriolic into marine acid, 
784. Tranfmutation of earth of 
flints into fome other, 1069. The 
mitlake difeovered by Mr Berg- 
man, 1070, etfeq. See Flint. 

Triple and quadruple falls, how form- 
ed, 273/ Volatile alkali particu- 
larly adapted for itheir formation, 
274. Metallic folutions fome- 
times decompofed by a triple com- 
bination, 223. A triple fait form- 
ed by marine acid, iron, and re- 
gains of antimony, 366. Another 
hy marine acid, copi er, and regu- 
lus of antimony, 367. A triple 
fa!t formed by precipitating fllice- 
ous earth with fixed alkali, 1075. 
A kind of triple fait formed by 
precipitating calx of platina from 
the maiine acid, 1327. Other 
triple faits formed by it, 1332. 

Tubal-Cam: whether to be account- 
ed a chemift or not, 2. 

Tungjlen particularly examined, 967, 
et feq. Confidered as a metallic 
earth by Mr Bergman, 967. 
Scheele’s method of analyfing it, 
968. Effedls of lieat upon it, 969. 
Its chemical pr perries, 970 Dif- 
ferences betvi ixt the acids f tung- 
ften and molybdasna, 971. Berg- 
man’s opinion concerning them, 
972. Why he fupp>ofed the acids 
to be metallic earths, 973. Its 
properties according to M. Lu- 
yart, 1498. Of the yellow matter 
called its acid by Mr Scheele, 
1499. No fimple acid procurable 
from the mineral, 1501. A new 
femimetal made from it, 1501. 

Turbitb mineral) how prepared, 705, 
706. 

Turpentine: Appearance of oil of 
turpentine with acid of arfenic, 
923. Ohio turpentine deferibed 
1433. Venice turpentine, 1434. 
Strafburg, T435. Common, 1436. 
Atialyfis of turpentine, 1437. Ef- 
feudal oil difficult of folution, 
1438. 

Vapour, formed by the abforption 
of latent heat, 120. Dr Black’s 
experiments on the converlion of 
water into vapour, 121. Heat ex- 
pelled in great quantity by its con- 
denfation, 125. 

Vegetable colours changed by acids 
and alkalies, 1,73. Of vegetable 
earths, 515, 1089. Suppofed by 
Dr Lewis to be the fame with 
magnefia, 1089. Dr Gmelin’-s 

experiments, 
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experiments, ib- Vegetable ammo- 
niac, 870. Vegetable ether, 884. 
Vegetable acids produce a remark- 
able change on copper, 1151 Ve- 
getable fubflances in general confi- 
dence!, 1451. 

Vht follotuhig is a liji of the Vegetables 
front 'which the indujlry of the modern 
chemifs has procured different acids, 
•with the names of the difeouerers. 
I. Agave Americana. The juice 

exfuding from the calyx of this plant 
yields acid of tartar and apples. Mr 
Hoffman of Weimar. 

1. Aloes. Acid of fugar a*nd ap- 
ples. Mr Schcele. 

3. Apples. A peculiar acid called 
by the name of the fruit By ni- 
trous acid that of tartar is procu- 
red. Mr Scheele and Mr Hermbjladt. 

4. Barberry. Acid f apples, and 
of tartar. By treatment with ni- 
trous acid it yield- acid of fugar. 
Scheele and Hermbjladt.—Hoffman de- 
nies that it contains any native acid 
of tartar. By treating it with fpirit 
of wine and manganefe he obtained 
an ether. 

5- Bilberry {Vaccinium myrtillus'). 
Equal parts of the acids of citrons and 
apples. Scheele. 

6. Bramble (Rubus chamcemorus'). 
The fame with theforegoing. Scheele. 

7. Camphor. A peculiar kind of 
crjftallizable acid. M. Kofegarten. 

8. Cherries. Equal parts of acids 
of citrons and apples. Saccharine 
acid by treatment with fpirit of 
nitre. Scheele, Herrnbfiadt, and I'Ve- 
f mm be—Hermbftadt fays that he 
found acid of tartar alfo. 

9. Citrons and lemons. A particular 
kind of cryftallizable acid, Scheele. 

10. Coffee. The mfufion evapo- 
rated and treated with fpiijt of 
nitre. Acids of fugar and apples. 
Schecle. 

11. Carls. A yellow acid by re- 
peated abftradlions of fpirit of nitre. 
WithTome of the alkalies and earths 
this acid forms cryftallizable falts 
which do not deliquate, though others 
do. That with fixed vegetable aika- 
li forms needle-like cryftals, foluble 
in water, vitriolic, nitrous, or ma- 
rine acids, but not in vinegar or fpi- 
rit of wine. Like the faccharine a- 
cid it has a ftrong affinity to calca- 
reous earth, which it feparates from 
lime-water, and forms a greyifh fa- 
Ime powder, foluble in marine acid, 
but not in water, nor even in its 
own acid. It exhibits fome appear- 
ances with metals, which deferve far- 
ther examination. Brugnatelli, 

12. Cranberry. (Vaccinium axy- 
coccos). Acid of citrons. Scheele. 

13. Currants, red arnd avhite. Acids 
of citrous and apples. Wejlrumb. 
Kermbfladt fays that they contain a- 
cidof tartar. 

14. Elder berries. Acid ©f apples. 
Scheele. 

15. Galls. A peculiar kind of a- 
cid. Scheeles—Mr. Keir obferves, that 
from other aftringent matters, efpe- 
cially thofe ufed in dyeing, it is pro- 
bable that fimilar acids might he ob- 
tained. Mr Morveau has obtained 
from galls a refin which he fuppofes 
to bt their acid Tabk bafe; and 
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which, along with pure air, formi 
the acid of galls. When purified, 
this acid is faid t» make a fine and 
durable ink. 

16. Geranium acidum. Small acid 
cryftals. Carthcufet. Said by Hermb- 
ftadt to he the acid of fugar. 

17. GooJ'eberries. Acid of apples. 
Scheele.—Hermbftadt fays that they 
contain the acid of tartar alfo. 

18. Grapes. Theirjuice well known 
to contain the acid of tartar par- 
tially combined with fixed alkali. 

19. Grafs-roots. Saline cryftals 
from the extradi of the juice after 
three months ftanding. Thefe were 
foluble in water, and gave an earthy 
precipitate on mixture with fixed al- 
kali. On abftradling the nitrous a- 
cid from them, and adding a 1'olu- 
tion of calcareous earth in vinegar, a 
precipitate fell, which was found to 
confilt of acid of tartar faturated 
with lime. Hermbjladt. 

20. Gum Arabic. Acid of fugar 
and apples. Scheele. 

2.X. Gum tragacanth. Acids of fu- 
gar of milk, apples, and fugar. 

22. Haiv (Cr.ittegus aria). Equal 
parts of acids of citrons and apples. 

23. Honey. Anacidliquorbydi- 
ftillation; and with fpirit of nitre, the 
acid of fugar. The diftilled acid has 
been faid to diflblve gold. 

24. Lemons. An acid the fame 
with that of citrons. 

25. Leontodon taraxacum. Acid of 
tartar by treatment with fpirit of 
nitre. 

26. Manna. Acid of fugar by 
treatment with fpirit of nitre. 

27. Mulberries. Acid of tartar. 
Hermbjladt. A cryftallizable acid fait 
by evaporating the juice. Angelas 
Sala. 

28. Oil of olives. A fait which 
fublimed and cryftallized, by re- 
peated and copious abftradiions of the 
nitrous acid. Wejlrumb. 

29. Peruvian bark. Acid of apples 
and fugar, by treating the extrail 
with nitrous acid. Scheele. 

30. Prunus Jpinofa et domejlica. A- 
cid of apples. Sdeele. 

31. Prunus padus. Acid of ci- 
trons. Scheele. 

32. Poppy. Acids of fagar and 
apples, by treating the juice with 
nitrous acid. Scheele. 

33. Pajpberries. Acids of apples 
and citrons. Scheele. Acid of tar- 
tar by faturating the juice with 
chalk, and then feparating the earthy 
bafis by means of vitriolic acid. 
Hermbjladt. 

34. Rhapontic. Acid of tartar by 
cryftallizing the juice ; of fugar by 
treating it with nitrous, ackh Bind- 
keim. 

35. Rhubarb. Acids of fugar and 
apples by treating the infufion with 
nitrous acid.. If a pound of Indian 
rhubarb be infufed in hot water, a 
powder fubfides, which by wafhing 
becomes white, weighing then about 
nine drachms, and is found to con- 
fift of calcareous earth united with 
the acid of fugar. Sckeele, 

36. Ribes cynojlati. Acid of citrons 
or lemons. Scheele. 

37. Salep. Acids of fugar and 
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apples by treatment with nitrous a- 
Cid. Scheele. 

38. Service (Sorbus aucuparia). A- 
cid of apples. Scheele. 

39 Solanum dulcamara. Acid of 
citrons. Scheele. 

40. Sorrel (JRumex aceta^a). Cryftals 
of tartar by evaporating and cryftal- 
lizing the juice; and pure acid of tar- 
tar by faturating the acid with chalk, 
and then expellii.g it by means of 
the vitriolic. Hermbjladt. Other che- 
mifts, however, have certainly found 
it to contain the acid of fugar partly 
neutralized with alkali, and which is 
capable of being cryftallized. This 
is generally known under the name 
0?fait of •wool-forrel, and is manufac- 
tured in confiderabie quantities in 
Thuringia, Suabia, Switzerland, and 
the Hartz. It is prepared from this 
plant as well as the oxalis acetcj'ella. 
The plants are bruifed in ftone or 
wooden mortars; the juice is fquee- 
zed through linen; and when cleared 
by fettling, is to be boiled to a pro- 
per confiftence, and clarified with the 
whites of eggs, or with blood. It is 
to be ftrained whilft hot, and then 
kept in a cold cellar. In a few 
weeks cryftals will be formed, from 
which the remaining liquor muft be 
poured off, and by further evapora- 
tion will yield more fait. Savary 
obtained only two ounces and a half 
of fait from 25 pounds of the juice. 

41. Strawberries. Equal parts of the 
acids of apples and citrons. Scheele. 

42. Sugar. See the article. 
43. Sumach (Rhus coriaria ). Cry- 

ftals of tartar. Profeffor Promjdorf 
and Son. 

44. Tamarinds. Acid of tartar, 
tartar itfelf, wiih a mucilaginous and 
faccharine matter. Wejlrumb. 

45. Vaccinium vitis idaa. Acid of 
citrons. Scheele. 

46. Wood and burl of the birch tree. 
From 55 ounces of the wood were 
obtained 17 ounces of redlified acid, 
which when freed from an amber- 
coloured oil was to the fpecific gra- 
vity of water as 49 to 48, and of 
fuch ftrength that one ounce of it re- 
quired 23 of lime-water for its fatu- 
ration. Ckemijls of Dijon.—By allow- 
ing the acid diftilled from the bark to 
remain at reft for three months, much 
of its oil was feparated; * by Satura- 
tion with fixed alkali a dark-coloured 
neutral fait was obtained, which was 
purified by fufion and fubfequent fil- 
tration and evaporation. On fub- 
jedting the purified fait to diftilla- 
tion, an acid arofe, which had no 
longer an empyreumatic fmeil, hut 
rather a flavour of garlic. Goettling. 
Vegetations, curious, produced from 

folution of filver, 754. 
Venice turpentine. See Turpentine. 
Verdigris, how prepared, 872. Di- 

ftilled, ib. Verdigris diftilled, beft 
method of making it, 872. 

Verditer, a preparation of copper, 
758.. Method of making blue 
verditer generally unknown, ib. 

"ermilion made by fubliming fulphur 
and mercury together, 1404 Dif- 
ficulty in adjufting the proportions 
of the ingredients, ib. May be 
made without fublimation from 
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quickftlver and the volatile tine- 
tu:e of fulphur, ib. Or-with the 
folution of fulphur by fixed a'kali 
or quicklime, ib. Is darker or 
lighter according to the quantity 
of fulphur, ib. 

Vent lam, Lord, ftud'es and revives 
the fcience of chemiftry, 16. His 
opinions concerning heat, 29. 

Veffeli, chemical: of the proper ones 
to be ufed, 55 7, et feq. Dr Black’s 
opinion, ib. Of glafs, <58. Of 
metal, 560. See Chemical, GLfi, 
Metal, Earthen ware, and Force- 
lain, 

P’ibr. t en; Nicholfon’s account of the 
advantages attending the fuppofi. 
tiou that heat is occafioned by it, 
80. Anfwered, 81. 

Vinegar: fpe ific giavityof it when 
ftrongly concentrated, 101. Why 
it may be reduced into air without 
addition, 208. Procurable from 
the 1 efiduum of vitriolic ether, 2d 
722. Lewi-’s experiments on the 
folubility of tin in this acid, 88ot 
Whey convertible into vinegar, 
979. Requifites for bringing it 
nearer the ftate of tartar, 100a. 
Weftrumb’s attempts for this pur- 
pofe, 1003. Dr Crell’s opinion 
of the poffibility of the tranfmu- 
tation, 1004. Method recom- 
mended by him for attempting the 
experiment, 1005. Suppofed to be 
an antidote againft arfenic, 152a. 
Difference between radical vinegar 
and common acetous acid, 1528. 

Vis inertia: fire feems to bedeftitute 
of it, 93. 

Vitriol: why folution of gold is pre- 
cipitated by the green kind, 223. 
But not by this fait when dephlo- 
gifticated, 226. That procured 
by precipitation of copper with 
iron lefs fit for dyeing than the 
common, 344. Blue vitriol can- 
not be formed by boiling alum 
and copper filings, 349. Propor- 
tion of ingredients in blue vitrio!, 
467. How to extraft green vi- 
triol from pyrites, and to diftil the 
acid from it, 620, et fey. Extrac- 
ted fiom the fame ore with ful- 
phur and alum, 659. Alum is 
generally contaminated by dephlo- 
gifticated vitriol, 684. Perfedl 
green vitrio! cannot be deftroyed' 
by clay, 686. How to abftradl 
the phkgifton fromit, 687. How 
to prepare blue vitriol, 693. Parts 
with its acid with more difficulty 
than the green kind, 694. Its 
ufes, 695. White vitriol, how 
prepared, 708. Why the diftilla- 
tion of fca-falt with coppiJWs does 
not fucceed, 787. Green vitriol 
deconipofed by facchamm faturni, 
1044. Fixe'* the colouring matter 
of Pruffian blue, H74. How af- 
fedle.: by dcphlogifticated marine, 
gas, 1485. 

Vitriol, acid of. See Vitriolic acid. 
Vitriolic acid: why it cannot atft on 

lead, filver, &c. without a boil- 
ing heat, 197. Cannot be redu- 
ced into an. aerial form but by a 
combination with phlogilton, 202. 
On the expulfion of the nitrone 
acid by the vitriolic diluted, 280. 
By the fame in a concentrated 

ftatea. 
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ilate, 481. With a finall quan- 
tity of vitriolic acid diluted, 484. 
On tte expulfion of the ma*. 
rine acid by the concentrated vi- 
triolic, 483. Decompofition of 
vitriolic ammoniat by marine acid 
never complete, 291. Why the 
vitriolic acid relumes on evapora- 
tion the bafts it'had left, 485. 
Decompofition of vitriolic ammo- 
niac by folution of filver explained, 
306. Of corrofive mercury by 
concentrated vitriolic acid, 315. 
Can diffolve no other metals than 
iron and zinc, 337. Kirwan’s ex- 
penmen's on the fpecific gravity 
of oil of vitriol, 385. Why it 
is neceffary to dilute the ac:d in 
thefe experiments, 396. To find 
its fpecific gravity, 397. Quan- 
tity of acid neceffary to faturace 
pure mineral alkali, 430. Why 
vitriolic air is produced by diffol- 
ving iron in concentrated vitriolic 
acid, 455. Solution of the calces 
of iron in vitriolic acid, 456. It 
ads on iron in a much more di- 
lute ftate than the nitrous, 461. 
Proportion of copper difl'qived by 
vitriolic acid, 464. Vit.i lie air 
obtained from this folution, 46?. 
Why this metal cannot be aded 
upon by diluted vitriolic acid, 466. 
Adion of the vitriolic acid < n tin, 
470. On lead, 474- On filver, 
478. On mercury, 485- Zinc, 
487. Bifmuth, 49T. Nickel, 
ad 493. Cobalt, 496. Reguius 
of antimony, 499- Regulus of 
arfenic, 504. Quantity of phlo- 
gifton in vitriolic air, 506. This 
acid and its combinations parti- 
cularly treated of, 6li, etfeq. Is 
never found naturally pure, 614. 
How redified, 613. Attrads 
moifture from the air, 614. Pro- 
duces cold and heat according to 
circumftances, 615. Quantity of 
alkali faturated by it, 616. Its 
effeds on the human body, 617. 
Difficulty of procuring it by itfelf, 
618. Difiillation of it from cop- 
peras, 640. Redification of the 
acid thus obtained, 644. To pro- 
cure it from fulphur, 643. Quan- 
tity of acid contained in it, 643. 
Quantit) produced from it, 644. 
Methods < >f obviating the difficul- 
ties in this procefs, 625. Ought 
to be made in lead veffels, 647. 
Of its combination with fixed al- 
kali 648. Wi^h calcareous earth, 
635. With argillaceous earth, 
637. With magnefia, 690. With 
Metals, 691. With inflammable 
fubftances, 714. Bergman’s ex- 
periments to (bow that an cxcefs 
of this acid impedes the cryftalh- 
aation of alum, 681. Procured 
from the refiduum of virriolic 
ether, 26744. Of its tranfmuta- 
tion into the nitrous acid, 720. 
How to txtrad ths nitrous acid 
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by its means, 734. Whether the 
marine acid he the fame with it, 
783. Experiment feeming to 
prove the tranfmutation, 784. 
Expelled by acid of fugar, 898. 
Effe ds of it on fait of amber, 913. 
Diffolves manganefe in conjunc- 
tion with the acid of tartar, 1014. 
Or with fpirit of wine, 1014, 
Expelled by the nitrous and ma- 
rine acids, XO41. Promotes the 
folubility of faits, 1048. 1 erra 
ponderofa ufually found united 
with the vitriolic acid, 1049. 
Unites with this fubftance more 
readily than with alkalies, 1055. 
Its prefence readily difeovered by 
terra ponderofa, 1058. 1 he oil 
of vitriol ufualiy fold contains 
gypfum, 1059. Effeds of it on 
arfenic, 1271. Converts the re- 
gulus into white arfenic, 1292. 
On regulus of cobalt, 1300. 

Vitriolated tartar: its decompofltion 
by calcareous earth explained, 470. 
On its decompofition by nitrous 
acid, 485. Cannot be decompo- 
fed by diluted nitrous acid, 487. 
Decompofed by marine acid, 488. 
Requifitcs for the fuccefs of this 
experiment, 489. Cannot be de- 
compofed in a ftate of fohuion by 
this acid, 490. Explanation of its 
decompofition by folution of fil- 
ver, 305. Why it is fo much 
heavier than nitre, 416. Of the 
quantity of ingredients in it, 419. 
How prepared, 628, 629. Its 
ufes, 631. Decompofed and ful- 
phur procured from it by calcina- 
tion with charcoal, 716. Its acid 
expelled by that of phofphorus, 
907. And by the arfenical acid, 
929. 

Volatile allali lefs ftrongly attraded 
than metallic earths by acids,303. 
May be ufed to remove the exccfs 
«f acid in aluminous ley, 680. 
Forms Glauber’s fal ammoniac 
with vitriolic acid, 633. Nitrous 
ammoniac with the nitrous, 745- 
Common fal ammoniac with the 
marine, 795. Vegetable ammo- 
niac with the acetous, 870. A 
fait forming into elegant cryftals 
\yith the acid of tartar, 892. 
Its combination with fluor acid, 
851. Glafs corroded by this fair, 
854. A great quantity of ft fatu- 
rated by acid of fugar, 900. 
Forms microcofmic fait with the 
phofphoric acid, 905. Combined 
with acid of aifenic, 
mild ftate decompofes calcareous 
folutions, 1046. Precipitates fili- 
ceous earth completely, 1074. Its 
preparation particularly treated of, 
xoTfOjttJeq* Obtained from various 
fubftances, ib. Proper way of diftil- 
lingit, 1031. How purified, 1034. 
Volatile fal ammoniac, how prepa- 
pared, Volatile alkali com- 
bined with metals, 1034. With 
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effential oils and fpirit of wine, 
1036, 1037. With fulphur, 1038. 
Volatile tindure of fulphur, 1038. 
Its ufe in the preparation of aurum 
fulminans but lately known, 1106. 
The caufe of its explofion, 1121. 
Unites with the colouring matter 
of Pruffian blue, 1x84. Obtained 
by diftillation from Pruffian blue, 
1197. May be united with phlo- 
gifton and fixed alkali, fo as to fu- 
ftain a great degree of heat, 1404. 
Effedsofiton nickel, 1314. On 
folution of platina, 1330. Why 
the volatile fulphureous acid dif- 
folves manganefe, 1379. Volatile 
alkali deftroyed by manganefe at- 
trading its phlogifton, 1394. 

Volcanic countries only afford ores 
containing alum readymade, 635. 

Unguentum citririum, how prepared, 
772- 

Urine, how the microcofmic fait is 
procured from it, 905. Ahvays 
contains a calculous matter, 1457. 
Why freffi ui ine reddens laemus, 
1458. Different faits contained in 
it, 1459. Affords the acid of ben- 
zoin, 1534. 

Ward’s drop: Nitrous ammoniac 
the principal ingredient in it, 746. 

Water: Its flownefs in melting when 
congealed, a preventative of in- 
undations, 88. Prodigious force 
exerted by it in freezing, 106. 
Remains fometimes fluid though 
cooled below 34 degrees, 117. 
Dr Black’s experiments on the 
converfion of water into fteam, 
lax. Its boiling point in vacuo 
determinedby Mr Boyle, 142. And 
by Mr Robinfon of Glafgow, 143. 
May be made fufficiently hot to 
melt lead, 131. A great quanti- 
ty of water yielded by burning 
fpirit of wire, 134. Produced 
from the deflagration of dephlo- 
gifticated and inflammable air, 
135. In the reduction of iron by 
inflammable air, T56. Why it 
does not unite with nitrous air, 
304. Cannot diffolve metallic 
faits without an excefs of acid, 2 97. 
Quantity of it in digeftive fait, 
379. In nitre, 391. In vitriolated 
tartar, 39^* In fpirit of nitre, 
446. How far it is an objedt of 
chemiftry, 549. Scheme for fil- 
tering large quantities of it. 569. 
Earthy cruft formed on it by fluor 
acid, 833. See Crujl. Neutral fait 
for difeovering iron in mineral 
waters, 11S0. Mercury fuppofed 
convertible into it, '435. The 
mlftake difeovered by Lewis, 1236, 

Waters, mineral, Mr Wbulfe S teft for 
them, 1357- , 

Watt's experiments on the diftilia- 
tion of water in vacuo, 45. 
the evaporation of fluids.in vacuo, 
146. His teft for adds and alka- 
lies, IJ49- etM- . . 

Wcdgrwtod'i improvement 01 tne 
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thermometer. 104. His ftone-ware 
an improvement m chemical vef- 
fels, 397. 

Weight of metals increafed by calci- 
nation, §2$, et feq. 

Wenzel's experiments on fluor acid, 
850. Method of preparing cry- 
ftals of verdigris, 874. 

Wijlrumh's analyfis of the refidunm of 
vitriolic ether, 2d 722. His at- 
tempt to reduce vinegar nearer to 
the ftate of rarvar, 1003. 

Whey : chemical properties of it, 970. 
Convertible into vinegar, 979. 

White: a beautiful white colour from 
lead, 703. White drop of Ward, 
746. White copper, how pre- 
pared, 1157. 

Wiegleb’s experiments on fluor acid, 
839. Account of the diftillation 
of nitrous acid by clay, &c. 737. 
His new chemical nomenclature, 
1361. 

Wil/on's experiments on phofphori, 
1086. . 

Winch's method of purifying ether, 
2d 744. Wines,how purffied, 886. 

Withering § experiments on terra 
ponderofa, 1050. 

Wolfram. See 'tungf en. 
Wood, prefervatives for, 6ar,'7oo. 
W^oodzuard's receipt for making Pruf- 

f:an blue, 1164. 
Woulfes method of procuring nitrous 

ether in large quantity, 776. Teft 
for mineral waters, I357- 

Yellowcolour. for houfe-painting, 
699. 

York, account of the aluminous ore 
found near that place, 66o. 

Zaffre, a calx of cobalt, deferibed, 
1494. 

Zinc and iron, the only metals dif- 
folved by vitriolic acid, 337. Of 
their precipitation by one another, 
347. Precipitates nickel, 338. 
Cannot precipitate cobalt, 361. 
Forms white vitriol with the vi- 
triolic acid, 707. Combined with 
the nitrous arid, 767. With the 
marine acid, 820. Volatilized by 
it, ib. With acid of arfenic, 951. 
Cannot eafiiy be combined with 
iron, 1164. Its combination with 
copper, 1154. Ths metal parti- 
cularly treated of, 1240. Defla- 
grates violently in a ftrong heat, 
ib. Sublimes into flowers, 1141. 
Dr Lewis’s method of reducing 
them, 1244. Oil fuppofed to be 
obtained from them by Homberg, 
1243. The miftake difeovered by 
Neumann, ib Another oil by Mr 
Hellot, capable of diffolving gold 
and filver’leaf, 1244. Combina- 
tion of zinc with ether metals, 
1245- Its combination with gold 
a proper material for fpecula, 
1246, Its deflagration with other 
metals, 1247. Cannot be united 
with fulpbur, 1248. Nitre alka- 
lyfed by its flowers, 1449. Unites 
readily with platina, 1342- 
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CHEMNITZ (Martin), a femom Lutheran divine, leave, become hard and unfit 

the dilcipie of Melan£thon, was born at Britzen in 
Brandenburg, in 1522. He was employed in feveral 
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1522. 
important negociations by the princes of the fame 
communion; and died in 1589. His principal work 
is the Examen of the Council of Trent, in Latin. 

CHEMOSH. See Chamos. 
CHEMOSIS, a difeafe of the eyes, proceeding from 

an inflammation ; wherein the white of the eye fwells 
above the black, and overtops it to fuch a degree, 
that there appears a fort of gap between them. Others 
define it to be an elevation of the membrane which 
furrounds tne eye, and is called the rwhtte} being an 
affedion of the eye, like white-fleih. 

CHENOPOB1UM, Goose-Foot, or Wild Orach: 
A genus of the digynia order, belonging to the pen- 
tandna clafs of plants; and in the natural method 
ranking under the 12th order, Holorace*. The calyx 
is pentaphyllous and pentagonal; no corolla; one 
feed lenticular, fuperior. Ihere are 18 fpecies, 13 of 
which are natives of Britain. The moil remarkable are 
the following: 1. The bonus henricus, or common En- 
ghfh mercury, found growing naturally in flrady lanes 
in many places in Britain. It has large triangular, ar- 
row-pointed, entire leaves ; upright, thick,° iiria'-.ed 
Hulks, garnifhed with triarigular leaves, and terminated 
by clofe fpikes of apetalous yeilowilh-green flowers 
in June and July, which are fucceeded by ripe feeds 
in Auguft. 2. The fcoparia, belvidere, or annual 
mock-cyprefs, which is of a beautiful pyramidal 
form, refembling a young cyprefs-tree. 3. The bo- 
trys, or oak of Jerufalem. 4. The ambrofoides, or 
oak of Cappadocia. All thefe are very eaiily pro- 
pagated from feeds ; and will thrive belt in a rich 
light earth. Molt of the fpecies have an aromatic 
fmell. A fpecies which grows near the Mediter- 
ranean is ufed by the Egyptians in fallads, on ac- 
count ^of its faltilh aromatic talte. From the fame 
plant kelp is made in other countries.—The lirlt fpe- 
cies, or Englifli mercury, was formerly ufed as ipi- 
nach ; but is now difufed, as being greatly inferior 
to that herb- As an article of the materia medica, it 
is ranked among the emollient herbs, but rarely made 
ufe of in praaice. The leaves are applied by the 
common people for healing flight wounds, cleaniing 
old ulcers, and other like purpofes. The roots are 
grven to flieep that have a cough. Goats and Iheep 
are not fond of the herb; cows, horfes, and fwine, 
lefufe it. 1 he fecond fpecies, or belvidere, is a plant 
much efteemed in China. I he following are the 
properties attributed to it in the Chinefe Herbal 
After having faid that it is about the end of March or 
beginning of April that the belvidere fprings up from 
the earth ; that its fuckers or flroots rife to the height 
of eight or nine inches, in fliape of a child’s lift half 
ftiut ; that it afterwards extends itfelf, and fends forth 
a number of branches loaded with leaves like thofe of 
flax ; and that , as it grows, its branches arrano-e tlwm- 
felves naturally in the form of a beautiful pyramid • 
it adds, that its leaves, yet tender, abound with juice, 

and have a very agreeable tafte ; that it may be eaten 
as a lallad with vinegar, to which a little ginger has 
been added ; that being prepared like other leguminous 
plants, and baked with meat, it gives it an agreeable 
and pleafmg flavour; that, when in its full beauty, its 

. . for the table; but that Chepelio 
nounfliment is then found in its root, which ferves as a H 
refource in times of famine and fcarcity. When the cherbur£» 
belvidere has attained to its natural flze, the Chinefe 
feparate its principal ftalk from the reft, and put it 
into a lye of allies, which cleans and foftens it, and 
frees it from all impurities of the bark. After this 
bath, it is expofed to the iun ; and, when dry, it is 
baked and feafoned. With regard to the root, which 
has fomething of a violet-colour, they ftrip off the Ikin 
by filaments, which may be boiled and eaten : but 
whatis particularly fought after, is the root itfelf; of 
which, when reduced to powder, they colled! only 
what remains in the bottom of the veffel, and form it 
into Imall loaves, that are baked by being held over 
the fteam of boiling water. People of a delicate tafte 
will fcarcely be tempted to admit this difh at their 
tables; but is it not ufeful to point out to the poor 
peafants, that, in cafes of neceility, they may always 
have recourfe, without danger, to this ruftic food ? In 
fuch cafes, they will be indebted to the Chinefe for 
having made the firft trial, which, for the raoft part, h 
dangerous. The Chinefe Herbal cites the example of 
four mountaineers, who having lived on nothing but 
the leaves, roots, and ftalks, of the belvidere, with 
which theii country abounded, had neverthelefs en- 
joyed perfed! health to a very great age. 

CHEPI.LIO, an iiland in the bay of Panama and 
province of Darien, in South America, fituated about 
three leagues from the city of Panama, which it fup- 
plies with proviiions. W. Long. 81. N. Lat. 9. 
. CHEi STO vV, a market town of Monmouthfturc 
fn England, feated on the river Wye near its mouth, 
in W. Long. 2. 40. N. Lat. 51. 40. 

CHLQ^or Cherif, the prince of Mecca, who is, 
a.s„.lt hiffh Prieft of the law, and fovereign pon- 
tm of all the Mahometans of whatever fed! or country 
they he. See Caliph. * 

The grand fignior, fophis, moguls, khans of Tarta- 

- ry’ &CAirfend hlm yea% prefents, efpecially tapeilry to cover Mahomet’s tomb withal, together with a fump. 
tuous tent for himfell, and vaft fums of money to pro- 
vide for all the pilgrims during the 17 days of their 
devotion. 

CHLRASCO, a ftrong and confiderable town of 
Ita.y, m i iedmont, and capital of a territory of the 
lame name, with a ftrong citadel belonging to the 
kmg^ of Sardinia, where he retired in 1706, during 
the liege of Turin. It is feated at the confluence of 
t ic livers Sturia and Tanaro, upon a mountain. E. 
Long. 7. 55. N. Lat. 44. 35. 

CHERBURG, afea-port town of France, iu Nor- 
mandy, with a harbour and Auguftine abbey. It ia 
remarkable for the fea-fight between the Englilh and. 
French fleets in 1692, when the latter were beat, and 
upwards of twenty of their men of war burnt near 
Cape la Hogue. The Britifti landed here in. Auguft 
1758, and took the town, with the fhips in the bafon, 
demohfhed the fortifications, and ruined the other 
works which had been long carried on for enlarging 
the harbour and rendering it more fafe and conveni- 
ent. Within thefe few years* it has been attempted 
again^to improve the harbour, and rebuild the works- 
but axter conhderable progrefs had been made, a great 
Pent of them fuddenly gave way, and the enterprife it 
5 ip 
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is thought will not be again refumed. E. Long. I. 38. 
N. Lat. 49. 38. 

CHEREM, among the Jews, is ufed to fignify a 
fpecies of annihilation. See Annihilation. 

The Hebrew word cherem, fignifies properly to de- 
Jtroy, exterminate, devote, or anathematife. _ 

Cherem is likewife fometimes taken for that which 
is confecrated, vowed, or offered to the Lord, fo that 
it may no longer be employed in common or profane 
tifes. No devoted thing that a man {hall devote unto 
the Lord, of all that he hath of man and beaft, and 
of the field of his poffeffion, fhall be fold or redeemed ; 
every devoted thing is moil holy to the Lord : none 
devoted, which fhall be devoted of men, {hall be re- 
deemed, but fhall furely be put to death, d here are 
fome who affert that the perfons thus devoted were 
put to death ; whereof Jephtha’s daughter is a me- 
morable example. Judges xi. 29. &c. 

Cherem is alfo ufed for a kind of excommunication 
in ufe among the Jews. See Niddui. 

CHERESOUL, or Chahrzul, a town of Turkey 
in Afia, capital of Curdiflan, and the feat of a begler- 
fceg. E. Loner. 45. 15. N. Lat. 36. o. 

CHE RILLS, of Samos, a Greek poet, flounfhed 
479 years before Chriit. He fung the victory gained 
by the Athenians over Xerxes, and was rewarded 
with a piece of gold for every verfe. His poem had 
afterwards the honour of being rehearfed yearly with 
the works of Homer. 

CHERLERIA, in botany: A genus of the tn- 
gynia order, belonging to the decandria clafs of plants; 
and in the natural method ranking under the 22d or- 
der, CaryophyIlea. The calyx is pentaphyllous; there 
are five nedlaria, bifid, and petal-hke ; the anthene al- 
ternately barren ; the caplule is trilocular and three- 
valved. 

CHERLESQUIOR, in Turkifh affairs, denotes a 
lieutenant general of the grand fignior s armies. 

CHERMES, in zoology, a genus of infedts belong- 
ing to the order of infedta hemiptera. The roll rum. 
is fituated on the breaft; the feelers are longer than the 
thorax ; the four wings are defle&ed; the thorax is 
gibbous; and the feet are of the jumping kind, i here 
are 17 fpecies ; and the trivial names are taken from 
the plants which they frequent, as the chermes gra- 
minis, or grafs-bug; the chermes ulmi, or elm-bug, 
&c. The chermes ficus, or fig-tree bug, one of the lar- 
geft of the genus, is-brown above and greemih beneath. 
The antennae, likewife brown, are large, hairy, and 
one third longer than the thorax. The feet are ycd- 
lowifh; the wings large, twice the length of the ab- 
domen. They are placed fo as to form together an 
acute roof. The membrane of which they coniilt is 
thin and very tranfparent; but they have brown veins, 
ffrongly marked, efpecially towards the extremity. 
The roilrum of this chermes is black, and taxes its 
rife from the lower part of the thorax, between t ic 
firft and fecond pair of feet. It is an mfe& to be 
met with in great numbers upon the fig-tree. i - e 
larva has fix feet. It is like the infed, when pro- 
vided with wings. Its form is oblong, and 11 s mo- 
tion How. The chryfalis differs from it by two flat 
buds that fpring from the thorax and inclofe the wings, 
afterwards feen in the perRd infeA. 1 tiefe chryfa- 
bds are frequently met with on plants; ana the two 
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plates of their thorax give them a broad uncouth ap- 
pearance, and a heavy look. When the little chryfa- 
lids are going to be metamorphofed, they remain mo- _ 
tionlefs under fome leaves which they fix themfelves 
upon. Their flein then divides upon the head and 
thorax, and the perfedl infed comes forth with his 
wings, leaving the fpoil of his chrylalis open and rent 
anteriorly upon the leaf. Thefe kind of Houghs are 
often found beneath the leaves of the fig-tree. The 
perfed infed is furnifhed with four wings, large in 
proportion to its body, veined, and placed in the 
form of a roof; and with them it flies, it has, more- 
over, the faculty of leaping pretty brilklyr, by means of 
its hinder-legs, which play like a fpring. When it is 
attempted to catch the chermes, it makes its efcape 
rather by leaping than flying. Some of thofe infeds 
have a manoeuvre worthy of notice. Several fpecies 
are provided at the extremity of their body with a 
fmall {harp-pointed implement, but which lies con- 
cealed, and that they draw out in order to depofit 
their eggs, byr making a pundure in the plant that 
fuits them. J3y this method the fir-tree chermes pro- 
duces that enormous fcaly protuberance that is to be 
found at the fummit of the branches of that tree, and 
■which is formed by the extravafat’.on of the juices oc- 
cafioned by the pundures. The young larvae {belter 
themfelves in cells contained in the tumor. I he white 
down, under which the larva of the pine-chermes is 
found, feems to be produced much in tae fame manner..- 
That of the box-tree chermes pioduces no tubercula 
like thofe ; but its pundures make the leaves of that 
tree bend and grow hollow in the fhape of a cap, which 
by the union of thofe infleded leaves produces at the 
extremity of the branches a kind ot knobs, in which 
the larvae of that infed find {belter. The box-ehermes,- 
as well as fome others, has yet another peculiarity, 
which is, that the larva and its chryfalis ejed at the 
anus a white fweet-tafted matter, that foftens under 
the touch, and is not unlike manna. I bis fubllance is 
found in fmall white grains within the balls formed by 
the box-leaves, and a firing of the fame matter is-often 
feen depending from the anus of the infed. 

Chermes Mineral. Sea Kermes. 
CHERRY-island, an ifland in the northern ocean, 

lying between Norway and Greenland, in E. Long, 
20.5. N. Lat. 75.0. 

CuERKr-Tree, in botany. See Prunus. 
CHERSO, an ifland in the gulpb of Venice, with 

a town of the fame name near Croatia, belonging to 
the Venetians. The air is good, but the foil itony ; 
however, it abounds in wine, cattle, oil, and excel- 
lent honey. E. Long. 15^ 5* Eat. 45-8. 

CHERSONESUS, among modern geographers, 
the fame with a peninfula ; or a continent almoft en- 
compaffed round with the fea, only joining to the main- 
land by a narrow neck or ifthmus. 1 ne word is 
Greek, ^P0'0""0'®'’ ai x.*?*0'* land, and ijland; 
which fignifies the fame. In ancient geography, 
it was applied to feverai peninfulas ; as the Cherio- 
nefus Aurea, Cimbrica, Taurica, and Thracia, now- 
thought to be Malacca, Jutland; Crim Partary,..- and 
Romania. . , rr 

CHERT, Petrosilex, Lapis Corneus, tht Horn- 
{lein of the Germans ; a fpecies of ftone clafle ?y 
Cronftcdt among the lilieeous earths. It is of a coar-- UhP 

Chermo® 

Chert. 
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for texture tlian the common flint, as well as fofter ; 
for which reafons it is not Capable of fuch a fine po- 
liih. . It is femitranfparent at the edges, or when bro- 
ken into vety thin pieces. It is found of different 
colours, viz. white, whitifh-yellow, flefh-coloured, and 
greenifii. According to Mr Kirwan, it runs in veins 
through rocks, from whence its name is derived ; its 
fpecific gravity being from 2590 to 2700. In the fire 
it whitens and decrepitates like fdex, but is generally 
fufible per fe. Mineral alkali does not totally diffolve 
it in the dry way, but borax and microcofmic fait do 
fo without effervefcence. . Its appearance is duller and 
lefs tranfparent than common flint. The reddilh pe- 
trofilex, ufed in the count de Tauragais’s porcelain 
manufaftory, and there called feld-fpat, contained 72 
per cent, of filex, 22 of argil!, and 6 of calcareous earth. 

Cronftedt obferves that there are not as yet any 
certain characters known by which the cherts and 
jafpers may be diflinguifhed from one another, though 
tney can eafily be fo by fight; the cherts appearing 
of a fine fparkling texture when broken ; but the jafi 
per being grained, dull, and ©paque, and having the 
appearance of a dry clay. The chert is alfo found 
forming larger or fmaller veins, or in nodules like ker- 
nels in rocks ; whereas the jafper, on the contrary, 
iometimes conllitutes the principal part of the high- 
eft and moft extended mountains. The chert is like- 
wife found plentifully in the neighbourhood of fcaly 
limeftone, as flints are in the ftrata of chalk. 

The connexion between thefe bodies is not yet dif- 
co\cred ; but it is impoffible to eftabhfti any effential 
difference between them, from the circumftance of 
flints and agates being generally found in Angle, loofe, 
and irregular nodules, and hardly in rocks like the 
chert: for near Conftantinople the agate ftone runs in 
a vein acrofs the rock, of the fame hardnefs, and as fine 
and tranfparent, as thofe agates found in round nodules 
at Deux Fonts. 

CHERTZEY, a market town of Surrey in Eno-land 
about feven miles weft from Kingfton upon Thames! 
W. Eong. 30'. N. Lat. 51. 25. 

GHERUB, (plural, Cherubim); a celeftial fpirit, 
which in the hierarchy is placed next to the feraphim. 
oee Hierarchy. 

The term cherub, in Hebrew, is fometimes taken for 
a calf or ox. Ezekiel fets down the face of a cherub 
as fynonymous to the face of an ox. The word cherub, 
in Syriac and Chaldee, fignifies to till or plow, which 
is the proper work of oxen. Cherub alfo fignifies 

Jlr°ng and powerful. Grotius fays, that the Cheru- 
bim were figures much like that of a calf. Bochart 
thinks hkewife, that the cherubim were more like to 
the figure of an ox than to any thing befides; and 
Spencer is of the fame opinion. Laftly, St John, in 
the Revelations, calls cherubim beajls. Jofephus fays 
the cherubim were extraordinary creatures, of a figure 
unknown to mankind. Clemens of Alexandria*be- 
heves, that the Egyptians imitated the cherubim of 
the Hebrews m the reprefentations of their fphinxes 
and then hieroglyphical animals. All the feveral de- 
fcnptions which the feripture gives us of cherubim 
differ from one another ; but all agree in reprefenting 
them as a figure m mpofed of various creatures, as a 
man, an ox, an eagle, and alien. Such were the 
cherubim defenbed by Ezekiel. Thofe which Ifaiah 
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faw, and are called feraphim by him, had the figure 
of a man with fix wings ; with two whereof they 
covered their faces, with two more they covered their 
feet, and with the two others they flew. Thofe 
which Solomon placed in the temple of Jerufalem are 
fuppofed to have been .nearly of the fame form. Thofe 
which St John deferibes in the Revelations were all 
eyes before and behind, and had each fix wings The 
firft was in the form of a lion, the fecond in "that of a 
calf, the third of a man, and the fourth of an eagle. 
The figure of the cherubim was not always uniform, 
fince they are differently deferibed in the ftiapes of men, 
eagles, oxen, lions, and in a compofition of all thefe 
figures put together. Mofes likewife calls thefe fym- 
bohcal or hieroglyphical reprefentations, which were 
embroidered on the veils of the tabernacle, cherubim of 
coftly work. Such were the fymbolical figures which 
the Egyptians placed at the gates of their temples and 
the images of the generality of their gods, which were 
commonly nothing but ftatues compofed of men and 
animals. 

CHER. IE, in botany. See Ch^rophyllum. 
CHESAPEAK, in America, one of the largeft: 

bays in the known world. Its entrance is between 
Cape Charles and Cape Henry in Virginia, 12 miles 
wide ; and it extends 270 miles to the northward, 
dividing Virginia and Maryland. Through this ex- 
tent it is from 7 to 18 miles broad, and generally about 
9 fathoms deep; affording many commodious har- 
bours, and a fafe and eafy navigation. It receives the 
waters of the Sufquehannah, Patomak, Rappahan- 
nock, York, and James rivers, which are all large and 
navigable. 

CHESELDEN (William), an eminent anatomift 
and iurgeon, was born at Burrow on the Hill, in the 
county of Leicefter, defeended from an ancient family 
m the county of Rutland, whofe arms and pedigree 
are in Wright’s “ Hiftory of Rutland.” He received 
the rudiments of his profeffional (kill at Leicefter • 
and married Deborah Knight, a citizen’s daughter! 
by whom he had one daughter, Williamina Deborah., 
In 171,3 he pubhfhed his Anatomy of the Huma* 
Body, one volume 8vo; and in 1723, A Treatife on 
the High Operation for the Stone. He was one of 
the earheft of his profeffion who contributed by his 
writings to raife it to its prefent eminence. In the 
beginning of 1736, he was thus honourably mention- 
ed by Mr Pope : « As foon as I had fent my laft 
letter, I received a moft kind one from you, ex- 
preffing great pain for my late illnefs. at Mr Chefel- 
den s. I conclude you was eafed of that friendly ap- 
prehenfion in a few days after you had difpatched 
yours, for mine muft have reached you then. I won- 
dered a little at your quaere. Who Chefelden was ? It 
(hows that the trueft merit does not travel fo far any 

n7 38 7 !,hr WingS °f P°etry : he is the moft noted and moft deferving man in the whole profeflion of 
chirurgery; and has faved the lives of thoufands by 
his manner of cutting for the ftone.” He appears to 

with °n ‘T8 rF tHe m°ft intimate fnendftiip w th Mr I ope who frequently, in his Letters to Mr 
chardfon, talks of dining with Mr Chefelden, who 

intnMru ?mnear S^Uare- In February 737» Mr Lhefelden was appointed furgeon to Chel- 
a hofpjtal. As a governor of the Foundling Ho- 

fpital 
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Chefnut. 

Chelhire fpjtal, he fent a bencfa&ion of 50 1. to that charity. 
May 7. 1751, inclofed in a paper with the following 
lines: 

’Tis what the happy to th’ unhappy owe; 
For what man gives, the gods by him bellow. Pope. 

He died at Bath, April 11 1752, of a diforder ari- 
ling from drinking ale after eating hot buns. Finding 
himfelf uneafy, he fent for a phyfician, who advifed 
vomiting immediately ; and if the advice had been 
taken, it was thought his life might have been faved. 
By his direftion, he was buried at Chelfea. 

CHESHIRE, a maritime county of England, 
bounded by Lancafhire on the north ; Shropfhire and 
part of Flintlhire, on the fouth ; Derbylhire and Staf- 
fordlhire, on the eaft and fouth-eaft ; and Denbigh- 
fhire and part of Flintfiiire on the well and north-well. 
It extends in length about 44 miles, in breadth 25 ; 
and is fuppofed to contain 125,000 inhabitants. Both 
the air and foil in general are good. In many places 
of the country are peat-mofles, in which are often 
found trunks of fir-trees, fometimes feveral feet under 
ground, that are ufed by the inhabitants both for fuel 
and candles. Flere alfo are many lakes and pools well 
ftored with filh ; befides the rivers Merfee, Weaver, 
and Dee, which lall falls into a creek of the Irifh fea 
near Cheller. This county alfo abounds with wrood : 
but what it is chiefly remarkable for, is its cheefe, 
which has a peculiar flavour, generally thought not to 
be inferior to any in Europe ; (fee Cheese). The 
principal towns are, Cheller the capital, Cholmondely, 
Namptwitch, &c. 

William the Conqueror ercdled this county into a 
palatinate, or county-palatine, in favour of his nephew 
Hugh Lupus, to whom he granted the fame fovereign- 
ty and jurifdi&ion in it that he himfelf had in the reft 
of the ifland. By virtue of this grant, the town of 
Chefter enjoyed fovereign jurifdiftion within its own 
precintts ; and that in fo high a degree, that the earls 
held parliaments, conlilling of their barons and tenants, 
which were not bound by the a£ls of the Englilh par- 
liament : but this exorbitant power of the palatinates 

*was at lall reduced by Henry VIII.; however, all 
cafes and crimes, except thofe of error, foreign-plea, 
foreign-voucher, and high-treafon, are Hill heard and 
determined within the (hire. I lie earls were ancient- 
ly fuperiors of the whole county, and all the land- 
holders were mediately or immediately their vaflals, 
and under the like fovereign allegiance to them as 
they were to the kings of England ; but the earldom 
was united to the crown by Edward III. fince which 
time, the eldeft fons of kings of England have always 
been earls of Chefter, as well as princes of Whies. 
Chefhire fends four members to parliament; two for 
the county, and two for the capital. 

CHESNE (Andrew du), ftyledthe father of French 
hiftory, was born in 1584' wr0'-e> I* ^ hillory 
of the popes. 2. An hiftory of England 3' *n" 
quiryinto the antiquities of the towns of France. 4. 
An hiftory of the cardinals. 5. A bibliotheca of the 
authors who have written the hiftory and topogra- 
phy of France, &c. He was crufhed to death by a 
cart, in going from Paris to his country-houfe at Ver- 
riere, in 1640. 

CHESNUT-tree. See Fag us. 

CHESS, an ingenious game performed with dififc- 
rent pieces of wood, on a board divided into 64 fquares 
or houfes ; in which chance has fo final! a fhare, that 
it may be doubted whether a perfon ever loft a game 
but by his own fault. 

Each gamefter has eight dignified pieces, viz. a 
king, a queen, two bifiiops, two knights, and two 
rooks, alfo eight pawns: all which, for diftindlion’s 
fake, are oainted of two different colours, as white 
and black. 

As to their difpofition on the board, the white king 
is to be placed on the fourth black houfe from the 
corner of th^ board, in the firft and lower rank; and 
the black king is to be placed on the fourth white houfe 
on the oppohte, or adverfary’s, end of the board. T. he 
queens are to be placed nex: to the kings, on houfes 
of their own colour. Next to the king and queen, 
on each hand, place the two bifliops ; next to them, 
the two knights ; and laft of all, on the corners of the 
board, the two rooks. As to the pawns, they are 
placed, without diftinftion, on the fecond rank of the 
houfe, one before each of the dignified pieces. 

Having thus difpofed the men, the onfet is com- 
monly begun by the pawns, which march ffraight for- 
ward in their own file, one houfe at a time, except 
the firft move, when it can advance two houfes, but 
never moves backwards : the manner of their taking 
the adverfary’s men is fide-ways, in the next houie 
forwards ; where having captivated the enemy, they 
move forward as before. The rook goes forward or 
crofs-ways through the whole file, and back again. 
The knight flops backward and forward to the next 
houfe, fave one, of a different colour, with a fulling 
march, or a Hope, and thus kills his enemies that fall 
in his way, or guards his friends that may. be expofed 
on that fide. The bifliop walks always in the fame 
colour of the field that he is placed in at firft, forwaid 
and backward, aflope, or diagonally, as far as he lifts. 
The queen’s walk is more univerfal, as file takes all 
the fteps of the before mentioned nieces, excepting 
that of the knight; and as to the king’s motion, it is- 
one houfe at a time, and that, either forward, back- 
ward, Hoping, or fide-ways. 

As to the value of the different pieces, next to the 
king is the queen, after her the rooks, then the bi- 
Ihops, and laft of the dignified pieces comes the knight. 
The difference of the worth of pawns, is not fo great 
as that of noblemen ; only, it muft be obferved, that 
the king’s bifhop’s pawn is the bell in the field, and 
therefore the fkilful gamefter will be careful of him. 
It ought alfo to be obferved, that whereas any man 
may be taken, when he falls within the reach of any 
of the adverfary’s pieces,, it is otherwife with the king, 
who, in fuch a cafe, is only to be fainted with the 
word check, warning him of his danger, out of which 
it is abfolutely neceffary that he move; and, if it fo 
happen that he cannot move without expofmg himfelf 
to the like inconveniency, it is check-mate, and the 
game is loft. The rules of the game are, 

I. In order to begin the game, the pawns muft be 
moved before the pieces, and afterwards the pieces muft 
be brought out to fupport them. ri he king’s, queen s,. 
and biihop’s pawns, fliould be moved firft, that the game 
may be well opened ; the pieces muft not be played, 
out early in the game, becaufe the player may thereby ' 

loie- 

Chefs. 
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but above all, the game fliould be well to fupport them ; and the three pawns belonging to Chef*, lofe his moves 

arranged before the queen is played out. Ufelef 
checks fliould abb be avoided, unlefs fome advantage 
is to be gained by them, becaufe the move may be loft, 
if the adverfary can either take or drive the piece away. 

2. If the game is crowded, the player will meet with 
obftrudtions in moving his pieces; for which reafon he 
fliould exchange pieces or pawns, and caftle (a) his 
king as foon as it is convenient, endeavouring at the 
fame time to crowd the adverfary’s game, which may 
'be done by attacking his pieces with the pawns, if the 
adverfary fliould move his pieces out too foon. 

3. The men fliould be fo guarded by one another, 
that if a man fliould be loft, the player may have it in 
his power to take one of the adverfary’s in return ; and 
if he can take a fuperior piece in lieu of that which 
he loft, it would be an advantage, and diftrefs the 

; adverfary. 
4. The adverfary’s king fliould never be attacked 

•without a force fufficient; and if the player’s king 
fttould be attacked without having it in his power to 
attack the adverfary’s, he fliould offer to make an ex- 
change of pieces, which may caufe the adverfary to lofe 
a move. 

5. The board fliould be looked over with attention, 
and the men reconnoitred, fo as to be aware of any 
ftroke that the adverfary might attempt in confequence 
of his laft move. If, by counting as many moves for- 
ward as poflible, the player has a profpedt of fuccefs, 
he fliould not fail doing it, and even facrifice a piece 
or two to accomplifli his end. 

6. No man fliould be played till the board is tho- 
roughly examined, that the player might defend him- 
felf again ft any move the adverfary has in view ; nei- 
ther fliould any attack be made till the confequences 
of the adverfary’s next move are confidered ; and when 
an attack may with fafety be made, it fliould be pur- 
fued without catching at any bait that might be thrown 

.out in order for the adverfary to gain a move, and 
thereby caufe the defign to mifcarry. 

7. The queen ftiould never ftand in fuch a manner 
before the king, that the adverfary, by bringing a rook 
or bifliop, could check the king if (he were not there ; 
.as it might be the lofs of the queen. 

8. The adverfary’s knight fliould never be fuffered to 
check the king and queen, or king and rook, or queen 
and rook, or the two rooks at the fame time; efpe- 
cially if the knight is properly guarded: becaufc, in 
the two firfl: cafes, the king being forced to go out of 
check, the queen or the rook muft be loft; and in the 
two laft cafes a rook muft be loft at leaft for a worfe 
piece. 

9. The player fliould take care that no guarded 
pawn of the adverfary’s fork two of his pieces. 

10. As foon as the kings have caftled on different 
fides of the board, the pawns on that fide of the board 
JhOuld be advanced upon the adverfary’s king, and the 
pieces, cfpecially the queen and rook, ftiould be brought 
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the king that is caftled muft not be moved. 
11. The more moves a player can have as it were in 

ambufcade, the better; that is to fay, the queen, bifliop, 
or rook, is to be placed behind a pawn or a piece, in 
fuch a pofition as that upon playing that pawn or piece 
a check is difcovered upon the adverfary’s king, by 
which means a piece or fome advantage is often 
gained. 

12. An inferior piece fliould never be guarded 
with a fuperior, when a pawn would anfwer the fame 
purpofe ; for this reafon, the fuperior piece may re- 
main out of play ; neither fliould a jpawn be guarded 
with a piece when a pawn would do as well. 

13. A well fupported pawn that is paffed often cofts 
the adverfary a piece ; and when a pawn or any other 
advantage is gained without endangering the lofs of 
the move, the player fliould make as frequent exchanges 
of pieces as he can. The advantage of a paffed pawn 
is this: for example, if the player and his adverfary 
have each three pawns upon the board, and no piece, 
and the player has one of his pawns on one fide of the 
board, and the other two on the other fide, and the 
adverfary’s three pawns are oppofite to the player’s 
two pawns, he fliould march with his king as foon as 
he can, and take the adverfary’s pawns: If the ad- 
verfary goes with his king to fupport them, the play- 
er fliould go on to queen with his Angle pawns ; and 
then if the adverfary goes to hinder him, he fhould 
lake the adverfary’s pawns, and move the others to 
queen (b). 

14. When the game is near finiftied, each party 
having only three or four , pawns on each fide of the 
board, the kings muft endeavour to gain the move in 
order to win the game. For inftance, when the play- 
er brings his king oppofite to the adverfary’s with on- 
ly one fquare between, he will gain the move. 

15. If the adverfary has his king and one pawn on 
the board, and the player has only his king, he cannot 
lofe the game, provided he brings his king oppofite to 
the adverfary’s, when the adverfary is diredtly before 
or on one fide of his pawn, and there is only on<^ 
fquare between the kings. 

16. If the adverfary has a bifliop and one pawn on 
the rook’s line, and. this biftiop is not of the colour 
that commands the corner fquare the pawn is going to, 
and the player lias only his king, if he can get into 
that corner, he cannot lofe ; but, on the contrary, 
may win by a ftale (c). 

17. If the player has greatly the difadvantage of the 
game, having only his queen left in play, and his king 
happens to be in a poficion to win, as above mention- 
ed, he fhould keep giving check to the adverfary’s 
kmg, always taking care not to check him where lie 
can^interpofe any of his pieces that make the ftale ; 
by 10 doing he will at laft force the adverfary to take 
his queen, and then he will win the game by beincr in 
a ft ale-mate. J b 

18. The 

Ch 

^ ^ * certain ntove which each player 

t0 m°VC “ P™" intothe adferfory*# back row, which is the 
•(c) T hen the king is blocked up fo as to have no move at all. 
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iS. The player fhould never cover a check with a 

piece that a pawn pufhed upon it may take, for fear 
of getting only the pawn in exchange for the piece. 

19. A player humid never crowd his adverfary up 
with pieces, for fear of giving a {tale-mate inadver- 
tently, but always fhould leave room for his king to 
move. 

By way of corroborating what has been already faid 
with refpeft to this game, it is neceffary to warn a 
player againlt playing a timid game. He fhould never 
be too much afraid of loiing a rook for an inferior 
piece ; becaufe although a rook is a better piece than 
any other except the queen, it feldom comes into play 
to be of any great ufe ti l at the end of the game; for 
which reafon it is often better to have an inferior piece 
in play, than a fuperior one to Hand ftill, or moving to 
no great purpofe. If a piece is moved, and is imme- 
diately drove away by a pawn, it may be reckoned a 
bad move, becaufe the adverfary gains a double ad- 
vantage over the player, in advancing at the fame time 
the other is made to retire ; although the firft move 
mav not feem of confequence between equal players, 
yet a move or two more loft after the firft makes the 
game feareely to be recovered. 

There never wants for variety at this game, pro- 
vided the pieces have been brought out regular; but 
if otherwife, it often happens that a player has fcarce 
any thing to play. 

Many indifferent players think nothing of the pawns, 
whereas three pawns together are ftrong ; but four, 
which conftitute a fquare, with the affiftance of other 
pieces, well managed, make an invincible ftrength, and 
in all probability may produce a queen when very much 
wanted. It is true, that two pawns with a fpace be- 
tween are no better than one ; and if there ftiould be 
three over each other in a line, the game cannot be in 
a worfe way. This {hows that the pawns are of great 
confequence, provided they are kept clofe together. 

Some middling players are very apt to rifle loiing 
the game in order to recover apiece: this is a miffake; 
for it is much better to give up a piece and attack the 
tnemy in another quarter ; by fo doing, the player 
has a chance of fnntching a pawn or two. from, or 
gaining fome advantage over, the adverfary, whilft his 
attention is taken up in purfuing this piece. 

If the queen and another piece are attacked at the 
fame time, and that by removing the- queen the piece 
mult be loft ; provided two pieces can be gained in 
exchange for the queen, the queen fhould be given up, 
it being the difference of three pieces, and confequently 
more than the value of the queen By lofing the 
queen, the game is not thrown into that diiorder which 
it would otherwife have been : in this cafe it would 
be judicious to give the queen for even a piece, or a 
pawn or two; it being well known among good players, 
that he who begins the attack, and cannot maintain it, 
being obliged to retire, generally lofes the game. 

A player fhould never he fond of changing without 
reafon, becaufe the adverfary, if he is a good player, 
will ruin his fituation, and gain a coniiderable advan- 
tage over him. But rather than lofe a move, when a 
player is ilronger than the adverfary, it is good play 
to change, for he thereby increafes his ftrength. 

When the game is almoft drawn to a conclufion, 
■the player fhould recollect that his king is a capital 
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piece, and confequently fhould keep him in motion ; 
by fo doing he generally gets the move, and often the 
game. 

As the queen, rook, and bifhop, operate at a dU 
ftance, it is not always neceffary in the attack to have 
them near the adverfary’s king. 

If a man can be taken with different pieces, the 
player fiiould take his time, and confider which of 
thofe pieces is the beft to take it with. 

If a piece can be taken almoft at any time, the 
player fhould not be in a hurry about it, but try to 
make a good move elfewhere before he takes it. 

A player fhould be cautious how he takes his ad- 
verfary’s pawn with his king, as it often happens to be 
a fafe-guard to it. 

After all that has been faid, it is ftill neceffary for 
us to advife thofe who would play well at this game, 
to be very cool and attentive to the matter in queftion: 
for it is impofilble that any perfon in the univerfe can 
be capable of playing at chefs if their thoughts arc 
employed elfewhere. The laws at this game are, 

1. If a player touches his man, he mull play it, and 
if he quits it, he cannot recal it. 

2. If by miftake or otherwife a falfe move is played, 
and the adverfary takes no notice of it till he hath 
played his next move, it cannot be recalled by either 
of the parties. 

3. H a player mifplaces the men, and he plays two 
moves, it is at the option of the adverfary to permit 
him to begin the game or not. 

4. If the adverfary plays or difeovers a check to a 
player’s king, and gives no notice of it, the player 
may let him {land ftill till he does. 

5. After the king is moved, a player cannot caftle. 
Sarafm has an exprefs treatife on the different opi- 

nions of the origin of the Latin fihacchi, whence the 
French ethecs, and our chefs, is formed. Menage is 
alfo very full on the lame head. Leunclavius takes it 
to come from Ufcoches, famous Turkifh robbers: P. 
Sirmond, from the German /eachhe, “ theft;” and that 
from calculus. He takes chefs to be the fame with the 
Indus latrunculorum of the Romans, but miftakenly. 
This opinion is countenanced by Vofiius and Saltna- 
fius, who derive the word from calculus, as ufed for 
latrunculm. G. Tolofanus derives it from the Hebrew, 
fcach, vallavit et mat mortuus; whence check and check- 
mate. Fabricius lays, a celebrated Pei Han aftronomer, 
one Schatrenfcha, invented the game of chefs ; 'and 
gave it his own name, which it ftill bears in that 
country. Nicod derives it from fchecque, or xcque, a 
Moorilh word for lord, king, and prince. Bochart 
adds, that fcach is originally Perfian ; and that fcach- 
viat, in that language, fignifies the king is dead.—-The 
opinion of Nicod and Bochart, which is likewife that 
of Scriverius, appears the moft probable. 

Mr Twifs mentions a fmall treatife on chefs, written, 
as he fuppofes, about 400 years ago ; at the end of 
which is a reprefentation of a round chefs-board, with 
directions for placing the men upon it. In this the 
knight can cover the 64 fquares on the board at as 
many moves. The board is divided into thefe 64 parts 
by four concentric circles, having an empty fpace in 
the middle; and each of thefe is divided into 16 parts. 
Number 1 is placed in the outermoft circle ; number 
2 in the third circle counting inwards, in the divifion to 
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Chefs, the right hand of the former ; number 3 is placed in 

^ the outermoft circle, in the divilion to the right hand 
of 2 ; 4 in the third circle counting inwards to the 
right hand of three ; and thus alternately from the 
iiril to the third, and from the third to the firit circle, 
till the round is completed by 16 on the third circle to 
the left hand of 1. Number 17 is then placed on the 
divilion of the innermoft circle to the right hand of 1 ; 
18 on the fecond circle counting inwards, to the right 
hand of 17; and thus alternately from the fourth to 
the fecond, and from the fecond to the fourth circles, 
until the round is completed by 32, diredtly below 
number 1. Number 33 then is placed on the third 
circle direftly to the right hand of number 2 ; 34 on 
the fourth circle, to the right hand of 4 ; and thus al- 
ternately between the third and fourth circles, until 
the round is again completed by 48 on the fourth cir- 
cle, directly below number 33. The numbers are now 
placed in a retrograde fafhion.; 50 on the outer circle 
in that divifion immediately to the right hand of 1 ; 
51 on the third circle, to the left hand of 2, and di- 
rectly below number 32 ; 52 is then placed on the 
outer circle, immediately on the left hand of 1: 53 
on the third circle diredtly to the left hand of 16; and 
thus alternately on the iirft and third circles, until the 
laft round is completed by 64 between the numbers 3 
and 5. On this round chefs-board, fuppofing the black 
king to be placed: in number 48 on the fourth circle, the 
queen Hands on number 17 at his left hand ; the bi- 
(hopsin 33 and 2; the knights 18 and 47 ; the cables 
in 3 and 50 ; the pawns on 19, 4, 49, 64, and 46, 51, 
32, 1, The white king will then Hand in 27, opposite 
to the black queen ; the white queen in 40 oppofite to 
the black king, and fo on. In playing on a board of 
this kind, it will be found, that the power of the caftle is 
double to that in the common game, and that of the 
bilhop only one half; the former having 16 fquares to 
range in, and the laft only four. The king' can caftle 
only one way ; and it is very difficult to bring the game 
to a conclufion. 

With regard to the origin of the game at chefs, we 
are much in the dark. Though it came to us from 
the Saracens,. it is by no means probable that they 
were the original inventors of it. According to fome, 
it was invented by the celebrated Grecian hero Dio- 
medes. Others fay,that two Grecian brothers, Ledo and 
Tyrrhene, were the inventors; and that being much 
prefled with hunger, they fought to alleviate the pain by 
this amufement. It is certain, however, that it is a game 
of very ancient ftanding, and in former ages has been 
very faffiionable in every part of Europe ; though in 
this country it is not now very common, probably on 
account of the intenfe application of thought required 
to play at it. It has long been a favourite of the 
Icelanders and other northern people. There is little 
difference between their game and ours. 

The game of chefs has been generally praftifed by 
the greateft warriors and generals; and fome have even 
fuppofed that it was neceffary for a military man to be 
well milled in this game. It is a game which has fome- 
thing in it peculiarly interefting. We read that Tamer- 
lane was a great chefs-player, and was engaged in a o-ame 
during the very time of the decifive battle with Bajazet 
the Turkiffi emperor, who was defeated and taken pri- 

foner. It is alfo related of A1 Amin the khalif of Bag- 
dad, that he was engaged at chefs with his freedman 
Kuthar at the time when A1 Mamun’s forces were car- 
rying on the fiege of that city with fo much vigour 
that it was on the point of being carried by affault. 
Dr Hyde quotes an Arabic hiftory of the Saracens, in 
which the khalif is faid to have cried out when warned 
of his danger, Let me alone, for I fee checkmate againft 
Kuthar! We are told that Charles I. was at chefs 
when news were brought of the final intention of the 
Scots to fell him to the Englifii; but fo little was he 
difeompofed by this alarming intelligence, that he 
continued his game with the utmoft compofure; fo 
that no perfon could have known that the letter he 
received had given hiqj information of any thing re- 
markable. King John was playing at chefs when the 
deputies from Rouen came to acquaint him that their 
city was befieged by Philip Auguftus ; but he would, 
not hear them until he had finifned his game. 

The following remarkable anecdote we have from 
Dr Robertfon in his Hiftory of Charles V. John 
Frederic, elector of Saxony, having been taken pri- 
foner by Charles, was condemned to death. The 
decree was intimated to him while at chefs with 
Erneft of Brunfwic, his fellow-prifoner. After a 
fliort paufe, ancT making fome reflections on the 
irregularity and injuftice of the emperor’s proceed- 
ings, he turned to his antagonift, whom he challen- 
ged to finiih the game. He played with his ufual in- 
genuity and attention; and having beat Erneft, expref- 
fed all the fatisfaction that is commonly felt on gain- 
ing fuch victories. Pie was not, however, put to death, 
but fet at liberty after five years confinement. 

In the Chronicle of the Mooriih kings of Granada we 
find it related, that in 1396, Mehemed Baiba feized up- 
on the crown in prejudice of his elder brother, and 
paffed his life in one continual round of difafters. His. 
wars with Caftile were invariably unfuccefsful; and his 
death was occafioned by a poifoned veil. Finding his. 
cafe defperate, he difpatched an officer to the fort of 
Salobrena to put his brother Juzaf to death, left that 
prince’s adherents fttould form any obftacle to his fon’s 
fueceffion. I he alcayde found the prince playing at 
chefs with an alfaqui or prieft. Juzaf begged hard for. 
two hours refpite, which was denied him; at laft with 
great reluctance the officer permitted him to finiffi the 
game ; but before it was iinifhed a meffenger arrived 
with the news of the death of Mehemed, and the un- 
animous eledtion of Juzaf to the crown. 

We have a curious anecdote of Ferrand count of 
Flanders; who having been accuftomed to amufe him- 
Lh at chefs with his wife, and being conftantly beaten 
by her, a mutual hatred took place; which came to 
fuch an height, that when the count was taken pri- 
foner at the battle of Bovines, ffie fuffered him to re- 
main a long time in prifon though (he could eafily 
have procured his releafe. 1 

Ine game of chefs has undergone confiderable vari- 
ations nnce it was firft invented. We have it on frood 
authority, that among the eaftern nations, the piece 
now called the queen was formerly called the vixir or, 
.mg s minifter, and that the powers of the queen her- 

feu were but very fmall. The chefs-boirds ufed bv 
iamerlane were larger, and contained many more 

fquares,. 

Che 
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Chefs, fquares, tKan tKofe at prefent in ufe. Carrera invented and an half to two hundred weight, five fcore to the 
Chell. two new pieces to be added to the eight commonly in hundred. 

u{-
e> One of thefe, which he calls Camplone, is placed Chest, or Thorax. See Anatomy, Part IV. 

between the king’s knight and caftle; the other, named CHESTER, commonly called Wejl-Chejler, to dif- 
Centaur, between the queen’s knight and caftle, has tinguilh it from many other Chefters in the kingdom ; 
the move of the bilhop and knight united. This in- the capital of Chelhire, in England. It is a very an 

Cheft, 
Chefter. 

ventxon, however, did not furvive its author. In an- 
other of this kind, the two additional pieces are called 
the centurion and decurion; the former, fituated between 
the king and his biihop, in its move the fame with 
that of the queen, but only for two fquares; the latter 
moves as the bifliop, but only one fquare at a time. 
This, like the former, died with its inventor. The 
chefs-board of Tamerlane was. a parallelogram, having 
eleven fquares one way and twelve the other. In the 
Memoirs of the late Marfhal Keith, we find it related, 
that he invented an amufement fomething fimilar to 
that of chefs, with which the king of Pruffia was 
highly entertained. Several thoufand fmall ftatues 
were call by a founder ; and thefe were ranged oppo- 
fite to each other as if they had been drawn up in an 
army ; making the different movements with them as 
in real fervice in the field. 

A very complicated kind of game at chefs was in- 
vented by the late duke of Rutland. At this the 
board has 14 fquares in breadth and 10 in height, 
which make in all 140 houfes; and there are 14 pawns 
on each fide, which may move either one, two, or three 
fquares the firft time. The other pieces were the king, 
queen, two bilhops, two knights, a crowmed caftle 
uniting the move of the king and caftle, and a com- 
mon caftle. On the other fide of the king was a con- 
cubine, whofe move united that of the caftle and knight, 
two bifttops, a fingle knight, a crowned caftle, and a 
common one. In this game the pawns are of very 
little ufe; and by the extent of the board, the knights 
lofe much of their value, which confequently renders 
the game more defective and lefs interefting than the 
common one. 

There is an amufing variety at the game of chefs, 
in which the king with eight pawns engages the whole 
fet, by being allowed to make two moves for every 
one of his adverfary. In this he is almoft certain of 
coming off vi&orious ; as he can make his firft move 
into check, and the fecond out of it. Thus he can 
take the queen wdien fhe Hands immediately before her 
king, and then retreat; for he cannot remain in 
check. He cannot be check-mated unlefs his adver- 
fary has preferred his queen and both caftles. 

Cnrst-Trees, taquets d’aniure; two pieces of wood 
bolted perpendicularly, one on the ftarboard, and an- 
other on the larboard, fide of the (hip. They are ufed 
to confine the clue, or lower corners of the main-fail; 
for which purpofe there is a hole in the upper part, 
through which the rope paffes that ufually extends the 
clue of the fail to windward. See Tack. 

The chefs-trees are commonly placed as far before 
the main-maft as the length of the main-beam. 

CHEST, in commerce, a kind of meafure, contain- 
ing an uncertain quantity of feveral commodities. 

A cheft of fugar, v. g. contains from ten to fifteen 
hundred weight; a cheft of glafs, from two hundred 

. to three hundred feet; of Caftile foap, from two and 
an half to three hundred weight; of indigo, from one 

cient city, fuppofed to have been founded by the Ro- 
mans; and plainly appears to have been a Roman fta- 
tion by the many antiquities which have been and are 
ftill difcovered in and about the town. It was among 
the laft places the Romans quitted ; and here the Bri- 
tons maintained their liberty long after the Saxons had 
got poffeffion of the reft of their country. At prefent 
it is a large well-built wealthy city, and carries on a 
confiderable trade. Mr Pennant calls it a city ’without 
parallel, on account of the fingular ftrufture of the 
four principal ftreets. They are as if excavated out 
of the earth, and funk many feet beneath the furface : 
the carriages drive far beneath the level of the kitchens 
on a line with ranges of (hops. The houfes are moftly 
of wood, with galleries, piazzas, and covered walls 
before them ; by which not only the (hops, but thofe 
who are walking about the town, are fo hid, that one 
would imagine there were fcarce any inhabitants in it, 
though it is very populous. But though by this con- 
trivance fuch as walk the ftreets are fcreened from 
rain, &c. yet the (hops are thereby rendered dark and 
inconvenient. The back courts of all the heufes are 
on a level with the ground ; but to go into any of the 
four principal ftreets, it is neceffary to defcend a flight 
of feveral fteps. 

Chefter is a biftiop’s fee. It was anciently part 
of the diocefe of Litchfield; one of whofe bifhops 
removing the feat of his fee hither in the year 
X075, occalioned his fucceffors to be frequently 
ftyled bi/hops of Chejler. But it was not eredted in- 
to a diftindt biflioprick until the general diffolution 
of monafteries, when king Henry VIII. in the 
year 1541, raifed it to this dignity, and allotted the 
church of the abbey of St Werburg for the cathedral, 
ftyling it the cathedral church of Chrijl and the blejfed 
Virgin; adding the bifhoprick to the province of Can- 
terbury : but foon after he disjoined it from Canter- 
bury, and added it to the province of York. When 
this abbey was diffolved, its revenues were valued at 
L. 1003 :5 : 11. This diocefe contains the entire 
counties of Chefter and Lancafter, part of the counties 
of Weftmoreland, Cumberland, and Yorkfhire, two 
chapelries in Denbyfhire, and five parifhes in Flint- 
ftiire ; amounting in all to 256 parifhes, of which 101 
are impropriations. This bifhoprick is valued in the 
king’s books at L.420 : 1 : 8, and is computed to be 
worth annually L. 2700; the clergy’s tenth amounting 
to L.435 : 12 : o. To this cathedral belong a dean, 
two archdeacons, a chancellor, a treafurer, fix pre- 
bendaries, and other inferior officers and fervants. W. 
Long. 3. o. N. Lat. 53. 12. 

CnESTBR-k-Street, the Cmeaceflre of the Saxons ; a 
fmall thoroughfare town between Newcaftle and Dur- 
ham, with a good church and fine fpire. In the 
Saxon times this place was greatly refpe&ed on ac- 
count of the relics of St Cuthbert, depofited here by 
bifhop Eardulf, for fear of the Danes, who at that 
time (about 884) ravaged the country. His fhrine 
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New-Chef- became afterwards an objecl of great devotion. 

t|jr Athelfton, on his expedition to Scotland, paid it a 
Cheviot to obtain, by interceffion of the taint, fuccefs on 

u-—y-—— his arms; bellowed a multitude of gifts on the church; 
and directed, in cafe he died in his enterprise, that his 
body fhould be interred there. At the fame time that 
this place was honoured with the remains of St Cuth- 
bert, the bifhoprick of Lundesfarn was removed here, 
and endowed with all the lands between the Tyne and 
the Were, the prefent county of Durham. ' It was 
ftyled St Cuthbert’s patrimony. The inhabitants had 
great privileges, and always thought themfelves exempt 
from all military duty, except that of defending the 
body of their faint. Chefter-le-Street may be con- 
fidered as the parent of the fee of Durham ; for when 
the relics were removed there, the fee in 995 followed 
them. i anner fays, that probably a chapter of monks, 
or rather fecular canons, attended the body at t iis 
place from its firil arrival: but bilhop Beke, in 1286,' 
in honour of the faint, made the church collegiate, 
and eftablifhed here a dean and fuitable ecclefiallics; 
and, among other privileges, gives the dean a right of 
filhing on the Were, and the tythe of fifh. 

Ns-w Chester, a town of Pennfylvania in America, 
and capital of a county of that name. It is feated on 
the Delawar ; and has a fine capacious harbour, ad- 
mitting veffels of any burden. W. Long. 74. 7. 
N. Lat. 40. ly. 

CHESTERFIELD, a market town of Derbyfhire 
in England, pleafantly iituated on a hill between two 
fmall rivers. It has the title of an earldom ; and a 
confiderable market for corn, lead, and other country 
commodities. The houfes are, for the molt part, built 
of rough ftone, and covered with fiate. Wr. Lono\ 12c 
N. Lat. 53. 20. ° 

Chesterfield (Earl of). See Stanhope. 
CHE CAL de b rise, a large piece of timber pier- 

ced, and tiaverfed with wooden fpikes, armed or 
pointed with iron, five or fix feet long-. See Plate 
CXXXVI. S 

T he term is French, and properly fignifies a Frief- 
hnd borfej as having been firft invented in that coun- 
try* It is alfo called a Turnpike or Turnlquet. 

Its ule is to defend a pafiage, ftop a breach, or make 
a retrenchment to ftop the cavalry. It is fometimes 
alio mounted on wheels, with artificial fires, to roll 
down in an aftault. Errard obferves, that the prince 
of Orange ufed to inclofe his camp with Chevaux de 
Frife, placing them one over another. 

CHEVALER, in the manege, is faid of a horfe, 
when, in paffaging upon a walk or trot,, his off fore- 
leg erodes or overlaps the near fore-leg every fecond 
motion. 

C HEVALIER,a Frenchterm, ordinarily fignifying 
a Knight. The word is formed of the French, chc- 
val, “ Horfe ; ’ and the barbarous Latin cavallus. 

It is ufed, m heraldry, to fignify any cavalier, or 
horfeman armed at all points ; by the Romans called 
catap1 radius eques : now out of ufe, and only to be feen 
in coat-armour. 

CHE V AUX de Frise. See Cheval de Frife. 
CHE y IN, a name ufed in fome parts of England 

for the Chub. ° 
CHEVIOT (^orTmoT) hills, run from north to 

south thiOugh Cumberland, and were formerly the 

Cheyre. 
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King borders or boundaries between England and Scotland, Chevifance 

where many a bloody battle has been fought between 
the two nations ; one of which is recorded in the bal- 
lad of Chevy chafe. Thefe hills are the firft land dis- 
covered by bailors in coming from the eaft into Scot- 
land. 

CHEVISANCE, in law, denotes an agreement or 
compofition, as an end or order fet down between a 
creditor and h;s debtor, Cfr. In the- flatutes, this 
word is molt commonly ufed for an unlawful bargain 
or contract. 

CHEVREAU (Urban), a learned writer, born at 
Lundun in 1613. He diftinguifhed himielf in his youth 
by his knowledge of the belles lettres ; and became fe- 
erttary of ftate to queen Chriitina of Sweden. Seve- 
ral German princes invited him to their courts ; and 
Charles-Lewis, the elector palatine, retained him un- 
der the title of counfellor. After the death of that 
prince, he returned to France, and became preceptor 
to the duke of Maine. At length retiring to Lundun, 
he died there in 1701, aged 88. He was the author 
of fevei-al books ; and among!! others, of an UniverfaL 
Hiftory, which has been often reprinted. 

^ CHEVRON, or Cheveron, in heraldry. See 
Heraldry. 

CHEWING-balls, a kind of balls made of afafee- 
tiaa, liver of antimony, bay-wood, juniper-wood, and 
pellitory of Spain ; which being dried in the fun, and 
wrapped in a linen cloth, are tied to the bit of the 
hi idle ror the horfe to chew ; they create an appetite; 
and it is faid, that balls of Venice-treacle may be ufed 
in the fame manner with good fucceis. 

CHECKS. See Bengal, n° 17. 
„ CHE\ NE (Dr George), a phylician of great learn- 
ing and abilities, born 111 Scotland in, 1671, and edu- 
cated at Edinburgh under the great Dr Pitcairn. He 
pailed his youth m elofe ftudy, and with great tem- 
peiance : but coming to fettle at London, when about 
30, and finding the younger gentry and free-livers to 
be the . moft eafy of accefs and molt fufceptible of 
fnendfhip, he changed on a fudden his former manner 
of living in order to force a trade, having obferved 
this method to fucceed with fome others. The con-* 
fequence .was,, that he grew daily in bulk, and in in- 
timacy with his gay acquaintance; fwelling to fuch an 
enormous fixe, that he exceeded 32 ftone weight; and 
he was forced to have the whole fide of his chariot 
made open to receive him into it; he grew fhort- 
bieathed, lethargic, nervous, tmd fcorhqtic ; fo that 
his life became an intolerable burden. In this deplo- 
rable condition, after having tried all the power of 
medicine in vain, he refolved to try a milk and vege- 
table diet; the good effedts of which quickly appear- 
ed. Hts.fize was reduced almoft a third; and he re- 
covered his ftrength, a&ivity, and cheer fulnefs, with 
the perfect ufe of all’ his faculties. In ftiort, by a re- 
gular adherence to this regimen, he lived to a mature 
penod, dying at Bath in 1742, aged 72. He wrote fe- 
verai treaties that were well received ; particularly, 

-r rn °n HcaIth and Long Life ;” and “ The 
, Malndy, or a I reatife of Nervous Difeafes 
both the refult of h:c ow > experience, in ftiort, he 
baa great reputation in his own time, both as a prae- 
titioner and as a .writer ; and moft of his pieces palled 
Uno fcveral editions. He is to be ranked among thofe 

phyficians 
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Chiabrera phyficians who have accounted for the operations of 
i . II medicines and the morbid alterations which take place 

in the human body upon mechanical principles. A 
fpirit of piety and of benevolence* and an aident zeal 
for the interefts of virtue, are predominant throughout 
his writings. An amiable candour and ingenuoufnefs 
are alfo diTcernibie, and which led him to retract with 
readmefs whatever appeared to linn to be cenkiraole in 
what he had formerly advanced. Some of die meta- 
phyiical notions which he has introduced mto his 
books, may, perhaps, juftly be thought fancuul and di- 
grounded ; but there is an agreeable vivacity in his 
productions, together with much opennefs and frank- 
nefs, and in general great peripicuity. 

CHIABRERA (Gabriel), eiteemed the Pindar of 
Italy, was born at Savona in 155^’ went to lludy 
at Rome. The Italian princes, and Urban CHI. gave 
him public marks of their efteem. He wrote a great 
number of poems ; but his lyric verfes are molt admi- 
red. He died at Savona in 1638, aged 86. 

CHIAN earth, in pharmacy, one of the medici- 
nal earths of the ancients, the name of which is pre- 
ferved in the catalogues of the materia medica, but of 
which nothing more than the name has oeen Jcnowri 
for many ages in the (hops. 

It is a very denfe and compact earth ; and is fenf 
hither in fmall flat pieces from the Hand of Chios, in 
which it is found in great plenty at this time. It 
Hands recommended to us as an ailringent. They tell 
us, it is the greateit of all cofmetics; and that it gives a 
whitenefs and fmoothnefs to the fkin, and prevents 
wrinkles, beyond any of the other fubltances that have 
been celebrated for the fame purpofes. 

CHI AOUS, a word in the original Turkifh, fignify- 
ing “ envoys,” are officers to the number of five or fix 
hundred in the grand fignior’s court, under the com- 

- rnand of a chiaous bafehi. They frequently meet in 
the grand vifir’s palace, that they may be in readi- 
nefs to execute Ins orders, and carry his difpatches in- 
to all the provinces of the empire. I iie cniaous bai- 
chi aififis at the divan, and introduces thofe v. ho ha’.e 
bufinefs there. 

CHIAPA, the capital of a province of the fame 
name in Mexico, fituated about 300 miles call of A- 
capulco. W. Long. 98. o. N. Lat. 16. 30, 

Chi a pa el Real, a town of Mexico, in a province of 
the fame n?.me, with a biiiiop’s fee. Its principal 
trade confifts in chocolate-nuts, cotton, andfugar. W. 
Long. 98. 35. N. Lat. 16. 20. 

Chiapas de los Indus, a large and rich town 01 
North America, in Mexico, and in a province of 
the fame name. The governor and moll of the in- 
habitants are originally Americans. W. Long. 98. 5. 
N. Lat. 15. 6. 

CHIARI (Jofeph), a celebrated Italian painter, was 
the difciple of Carlo Maratti; and adorned the chuicnes 
and palaces of Rome with a great number of fine 
paintings. He died of an apoplexy in 1 "27> aSC(* /.3• 

Chiari, a town of Italy, in the province of Brefcia, 
and territory of Venice, 7 milts well of Brefcia, and 
27 call of Milan. Here the Imperialifts gained a vic- 
tory over the French in 1701. L. Long. 18. 18. 
N. Lat. 45. 30. 

CHIARO-scuro. See CiAno-Obfcuro. 
CHIAVENNA, a handfome, populous, and large 

town of Swifferland, in the country of the Grifons. 
It is a trading place, efpecially in wine and delicate 
fruits. The governor’s palace and the churches are 
very magnificent, and the inhabitants are Roman Ca- 
tholics. It k feated near the lake Como. E Long. 
9. 29. N. Lat 46. 15. 

CHIAUSI, among the Turks, officers employed in 
executing the vizirs, bafhaws, and other great men : 
the ordeis for doing this, the grand fignior fends 
them wrapped up in a black cloth ; on the reception 
of which, they immediately perform their office. 

CHICANE, or Chicanery, in law, an abufe of 
judiciary proceeding, tending to delay the caufe, to 
puzzle the judge, or impoie upon the parties. 

Chicane, in the fchools, is applied to vain fo- 
phifms, dillindtions, and fubtlcties, which protracl dif- 
putes, and obfeure the truth. 

CHICHESTER, the capital city of the county of 
Sulfex, was built by Ciffa, the 2d king of the South 
Saxons, and by him called Cijjan Caejler. It is fur- 
rounded with a wall, which has four gates, anfwering 
to the four cardinal points ; from which run two 
ftreets, that crofs one another in the middle and form, 
a fquare, where the market is kept, and where there 
is a fine Hone piazza built by bifliop Read. 1 he fpace 
between the well and fouth gates is taken up with the 
cathedral church and the biihop’s palace. It has five 
parilh-churches; and is feated on the little river La- 
vant, which walhes it on all fides except the north. 
This city would have been in a much more flourilhing 
condition if it had been built by the fea-fide ; how- 
ever, the inhabitants have endeavoured to iupply this 
defedt in fome meafure, by cutting a canal from the 
city down into the bay. The principal manufaclurea 
of the tow’n are malt and needles. The market of Chi- 
Heller is noted for filh, wheat, barley, malt, and oats: 
the fineft lobliers in England are bred in the Lavant j 
and it is obfervable, that this river, unlike moil others, 
is very low in winter, but in fummer often overflows 
its banks. Chicheiter is a city and county of itfelf; 
it is governed by a mayor, recorder, aldermen, common- 
council without limitation, and four jullices of the 
peace chofen out of the aldermen ; and it fends two 
members to parliament. It is a biihop’s fee. I he 
cathedral church was anciently dedicated to St Peter. 
It Was new built by Radulph, the twenty-fifth bi- 
Ihop ; but being dellroyed by fire, it was again built 
by Seffridus II. the twenty-ninth bilhop. This fee 
hath yielded to the church two faints, and to the na- 
tion three lord chancellors, twro almoners, and one 
chancellor to the univerfity oi Oxford. Anciently 
the bilhops of Chicheller were conftfibrsto the queens 
of England. This diocefe contains the wdiole of ther 
county of Sufiex (excepting 22 parilhes, peculiars of 
the archbilhop of Canterbury), wherein are 250 pa- 
rilhes, whereof 112 are impropriated. It hath twro 
archdeacons, viz. of Chicheiter and Lewres ; is valued, 
in the king’s books at L. 677 : 1 : 3, and is computed 
to be worth annually L. 2600. The tenths of the 
wdiole clergy is L 287:2: o|-. To the cathedral be- 
long a biihop, a dean, twro archdeacons, a treafurer, a 
chancellor, thirty-two prebendaries, a chanter, twelve 
vicars-coral, and other officers. W. Long 50. N. 
Lat 5:0. 50. 

CHICK, or Chicken, in zoology, denotes the 
young 
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Chick. 
weed 

Chi^i. 

young of tlie gallinaceous order of birds, efpecially the 
common hen. See PhasianUs. 

CmcK-IVeed, in botany. See Alsine. 
-J Chicken-Pox. See (Index fubjolned to) Medicine. 

CHICKLING-pea, in botany, a name given to the 
Lathyrus. 

CHICUITOS, a province of South America, in the 
government of Santo-Cruz de la Sierra. The chief 
riches confift of honey and wax ; and the original in- 
habitants are very voluptuous, yet very warlike. They 
maintained bloody wars with the Spaniards till 1690 ; 
fmce which, fome of them have become Chriftians It 
is bounded by la Plata on the N. E. and by Chili on 
the W. 

CHIDLEY, or Chimley, a market-town of De- 
vonfbire, lituated in W. Long. 4. o. N. Lat. 51. o. 

CHIEF, a term lignifying the head or principal part 
of a thing or perfon. Thus we fay, the chief of a 
party, the chief of a family, &c. The word is formed 
of the French chef, “ head;” of the Greek XEf6exK, ca- 
put, “ head though Menage derives it from the Ita- 
lian capo, formed of the Latin caput. 

Chief, in heraldry, is that which takes up all the 
upper part of the efcutcheon from fide to fide, and re- 
prefents a man’s head. In chief, imports fomething 
borne in the chief part or top of the efcutcheon. 

CHIEFTAIN, denotes the captain or chief of any 
clafs, family, or body of men. Thus the chieftains or 
chiefs of the Highland clans, were the principal noble- 
men or gentlemen of their refpedtive clans. See Clans. 

CHIELEpA, a ftrong town of Turky in Europe, 
in the Morea. It was taken by the Venetians in 1685; 
but after that the Turks retook it, with all the Mo- 
rea. E. Long. 22. 21. N. Lat. 26. 50. 

CHIGI (Fabio), or Pope Alexander VII. was 
born at Sienna in 1599. His family finding him a 
hopeful youth, fent him early to Rome, where he foon 
engaged in a friendfhip with the marquis Pallavicini, 
who recommended him fo effeftually to Pope Urban 
VIII. that he procured him the poll of Inquifitor at 
Malta. He was fent vice-legate to Ferrara, and af- 
terward nuncio into Germany : theve he had an op- 
portunity of difplaying his intriguing genius; for he 
was mediator at Munfter, in the long conference held 
to conclude a peace with Spain. Cardinal Mazarin 
had fome refentment againft Chigi, who was foon af- 
ter made a cardinal and fecretary of Hate by Inno- 
cent X. but his refentment was facrificed to political 
views. In 1655, when a pope was to be chofen, Car- 
dinal Sacchetti, Mazarin’s great friend, finding it was 
impoffible for him to be raifed into St Peter’s chair 
becaufe of the powerful oppofition made by the Spa- 
nifh faftion, deiired Cardinal Mazarin to confent to 
Chigi’s exaltation. His requeft was granted, and he 
was ele&ed pope by the votes of all the 64 cardinals 
who were in the conclave : an unanimity of which 
there are but few inftances in the election of popes. 
He fiiowed uncommon huijiility at his election, and at 
firft forbade all his relations to come to Rome with- 
out his leave ; but he foon became more favourable to 
his nephews, and loaded them with favours. It is af- 
ferted that he had once a mind to turn Proteftant. 
The news-papers in Holland beftowed great enco- 
miums upon him ; and acquainted the world, that he 
did not approve of the cruel perfecutions of the Wal- 

[ (546 ] C H I 
denfes in Piedmont. There is a volume of his poems 
extant. He loved the Belles-Lettres, and the conver- 
fation of learned men. He was extremely fond of 
ftately buildings : the grand plan of the college Della 
Sapienza, which he finilhed, and adorned with a fine 
library, remains a proof of his tafte in archite&ure.- 
He died in 1667. 

CHILBLAIN, (pernio), in medicine, a tumour 
affedting the feet and hands ; accompanied with an in- 
flammation, pains, and fometimes an ulcer or folution 
of continuity: in which cafe it takes the denomina- 
tion of chaps on the hands, and of kibes on the heels. 
Chilblain is compounded of chill and Main; q. d. a blain 
or fore contradled by cold. Pernio is the Latin name 
adopted by phyficians ; and is derived by Vofiius from 
perna “ a gammon of bacon,” on account of fome re- 
femblance. Chap alludes to gape, both in found and 
appearance. Kibes, in Welch kib’ws, may be derived 
from the German kerben, “ to cut;” the flcin, when 
broke, appearing like a cut. 

Chilblains are occalioned by cxceflive cold flopping 
the motion of the blood in the capillary arteries. See 
the article Pernio. 

CHILD, a term of relation to parent. See Parent 
and Children. 

_ Bartholine, Pare, Licetus, and many other writers, 
give an account of a petrified child, which has feemed 
wholly incredible to fome people. The child, how- 
ever, which they defcribe, is Hill in being; and is kept 
as a great rarity in the king of Denmark’s mufeum 
at Copenhagen. The woman who was big with this, 
lived at Sens in Champaign in the year 1582 ; it was 
cut out of her belly, and was univerfally fuppofed to 
have lain there about 20 years. That it is a real hu- 
man foetus, and not artificial, is evident to the eyes of 
any obferver; and the upper part of it, when exami- 
ned, is found to be of a fubftance refembling the gyp- 
fum, or ftone whereof they make the piaiter of Pa- 
ris : the lower part is much harder; the thighs and 
buttocks being a perfecl ftone of a reddiih colour, and 
as hard as common quarry-flone : the grain and fur- 
face of this part appears exactly like that of the cal- 
culi, or ftones taken out of human bladders: and the 
whole fubftance examined ever fo nearly, and felt 
ever fo carefully, appears to be abfolute ftone. It 
was carried from Sens to Paris, and there purchafed 
by a goldfmith of Venice ; and Frederic III. king of 
Denmaik, puichafed it of this man at Venice for a very 
large fum, and added it to his collection of rarities. 

CaiiD-Bed, 7 
s Child-Birth. \ See Midwifery. 

Child'IVit, a power to take a fine of a bond-wo- 
man unlawfully gotten with child, that is, without 
confent of her lord. Every reputed father of a bale 
child got within the manor of Writtel in Elfex, pays 
to. the lord a fine of 3 s. qd.; where, it feems, child- 
wit extends to free as well as bond women. 

. CH]_lDERMAS-day, or Innocent’sDay, an an- 
niverfary held by the church of England on the 28th 
of December, in commemoration of the children of 
Bethlehem mafiacred by order of Herod. 

CHILDREN, the plural of Child. 
Mr Dei ham computes, that marriages, one with 

another, produce four children, not only in England, 
but in other parts alfo. ' 

Chilblain 
II 

Children, 

In 
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(ghfl ’ren. In the genealogical hiftory of Tufcany 

Gamarini, mention is made of a nobleman of Sienna, 
named Pichi, who of three wives had 150 children; 
and that, being fent ambaffador to the pope and the 
emperor, he had 48 of his fons in ms retinue. In a 
monument in the church-yard of St Innocent, at 1 a- 
ris, erecfted to a woman who died at 88 years of age, 
rt is recorded, that hie might have feen 288 children 
direftly iflued from her. This exceeds what Hake- 
well relates of Mrs Honeywood, a gentlewoman of 
Kent, born in the year I527> andt married at 16 to 
her only hufband R. Honeywood, of Charing, Efq; 
and died in her 93d year. She had 16 children of her 
«wn body ; of which three died yeung, and a fourth 
had no ifl'ue : yet her grandchildren, in the fecond ge- 
neration, amounted to 114; in the third, to 228; 
though in the fourth, they fell to 9. The whole num- 
ber fhe might have feen in her liie-time, being 3^7* 
16-}-1 x4-j-22h“f‘9—3^7- So that fhe could fay the 
fame as the diflich does of one of the Dalburg’s fa- 
mily at Bafil: 

1 2 . 3 .. 4 
Mater ait natce die nat<z Jilia natenn, 

5 6 

Ut moneat, natce, plungere, fdiolam. 
Management oj Children. See Infant. 
Overlaying oj Children, is a misfoitune that fre- 

quently happens", to prevent which, the Florentines 
have contrived an inflrument called arcuccio. oee A.R- 
cuccio. 

Children are, in law, a man’s iffue begotten on 
his wife. As to illegitimate children, fee Bastard. 

For the legal duties of parents to their children, 
fee the articles Parent and Bastard. 

As to the duties of children to their parents, they 
arife from a principle of natural juflice and retribu- 
tion. For to thofe who gave us exiitence, we natu- 
rally owe fubje&ion and obedience during our mino- 
rity, and honour and reverence ever after: they who 
prote&ed the weaknefs of our infancy, are intitled to 
our protection in the infirmity of their age ; they 
who by fuftenance and education have enabled their 
offspring to profper, ought, in return, to be fupported 
by that offspring, in cafe they (land in need of affilt- 
ance. Upon this principle proceed all the duties of 
children to their parents, which are enjoined by pofi- 
tive laws. And the Athenian laws carried this prin- 
ciple into praftice with a fcrupulous kind of nicety r 
obliging all children to provide for their father when 
fallen into poverty; with an exception to fpurious 
children, to thofe whofe chaffity had been proffituted 
with confent of their father, and to thofe whom he 
had not put in any way of gaining a livelihood The 
legiflature, fays baron Montefquieu, confidered, that, 
ip the firft cafe, the father, being uncertain, had ren- 
dered the natural obligation precarious; that, in the 
fecond cafe, he had fullied the life he had given, and 
done his children the greateff of injuries, in depri- 
ving them of their reputation ; and that, in the thud 
cafe, he had rendered their life (fo far as in him lay) 
an infupportable burden, by furnifhing them with no 
means of fubfiftence. 

Our laws agree with thofe of Athens, with regard 
to the firft only of thefe particulars, the cafe of fpu- 
sious iffue* In the other cafes, the law does not hold 
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wrote by the tie of nature to be diffolved by any mifbehayiour ^ 

of the parent; and therefore a child is equally jufti- 
fiable in defending the perfon, or maintaining the 
caufe or fuit, of a bad parent as of a good one; and is 
equally compellable, if of fufficient ability, to maintain 
and provide for a wicked and unnatural progenitoi, 
as for one who has fhown the greateft tendernefs and 
parental piety. See further the article Filial Affection. 

CHILI, a province of South America, bounded by 
Peru on the north, by the province of La Plata on 
the eaft, by Patagonia on the fouth, and by the I acific 
ocean on the.weft, lying between 75 and 85 degrees 
of weft longitude, and between 25 and 45 degrees of 
fouth latitude; though fome comprehend in this pro- 
vince Patagonia and Terra del Fuego. 

The firft attempt of the Spaniards upon this coun- 
try was made by Almagro in the year I535> a^ter he 
and Pizaro had completed the conqueft of Peru. He 
fet out on h’s expedition to Chili with a confiderable 
body of Spaniards and auxiliary Indians. I"or 200 
leagues he was well accommodated with every ne- 
ceffary by the Indians, who had been fubjedls of the 
emperors of Peru : but reaching the barren country 
of Charcas, his troops became difeontented through 
the hardfhips they fuffered; which determined Alma- 
gro to climb the mountains called Cordilleras, in order 
to get the fooner into Chili; being ignorant of the in- 
valuable mines of Potofi, contained in the province of 
Charcas where he then was. At that time the Cor- 
dilleras were covered with fnow, the depth of whicn. 
obliged him to dig his way through it. 1 he cold 
made inch an imprefiion on his naked Indians, that it 
is computed no left than 10,000 of them perifhed on 
thefe dreadful mountains, 150 of the Spaniards fnaring 
the fame fate ; while many of the furvivors loft their 
finorrs and toes through the excefs of cold. At laft, 
after encountering incredible difficulties, Almagro 
reached a fine, temperate, and fertile plain on the op- 
pofite fide of the Cordilleras, where he was received 
with the greateft kindnefs by the natives. Thefe poor 
favages, taking the Spaniards for deputies ot their god 
Virachoca, immediately collected for them an offering 
of gold and filver worth 200,000 ducats : and foon 
after brought a prefent to Almagro worth 300,000 
more. Thefe offerings only determined him to con- 
quer the whole country as foon as poffible. 1. he In- 
dians among whom he now was, had acknowledged 
the authority of the Peruvian incas, or emperors, and 
confequently gave Almagro no trouole. He therefore 
marched immediately againft thofe who had never 
been conquered by the Peruvians, and inhabited the 
fouthern parts of Chili. rI hefe favages fought with 
great refolution, and difputed every inch of ground : 
but in five months time the Spaniards had made fuch 
progrefs, that they muft infallibly have reduced the 
whole province in a very little time, had not Almagro 
returned to Peru, in confequence of a commiflion fent 
him from Spain. 

In 1540, Pizaro having overcome and put Alma- 
gro to death, fent into Chili, Baldivia or Valdivia, 
who had learned the rudiments of war in Italy, and 
was reckoned one of the beft officers in the Spaniffi 
fervice. As he penetrated fouthwards, however, he 
met with much oppofition ; the confederated caziques 
frequently gave him battle, and difplayed great cou- 

3 



C H I 
Clnlf. rage and refolution ; but could not prevent him from 

“J penetrating to the valley of Mafiocho, which he found 
incredibly lertile and populous. Here he founded the 
city of St Jago ; and finding gold mines in the neigh- 
bourhood, forced the Indians to work in them ; at the 
fame time building a caflle for the fafety and protec- 
tion of his new colony. The natives, exafperated at 
this flavery, immediately took up arms ; attacked the 
fort ; and, though defeated and repulfed, fet fire to 
the outworks, which contained all the provifionsdf the 
Spaniards. Nor were they difeouraged by this and 
many other defeats, but ftill continued to carry on the 
war with vigour. At laft, Valdivia, having overcome 
them in many battles, forced the inhabitants of the 
vale to fubmit ; upon which he immediately fet them 
to work in the mines of Quilotta. T ins indignity of- 
fered to their countrymen redoubled the fury of thofe 
who remained at liberty. Their utiftoft efforts, how- 
ever,. were as yet unable to flop Valdivia’s progrefs. 
Having crofled tne large rivers Vfaulle and Hata, he 
traverfed a vaft tradt of country and founded the city 
of La Conception on the SouthTea-coaft. He erefted 
fortreffes in ieveral parts of the country, in order to 
keep the natives in awe ; and built the city called Im- 
perial, about 40 leagues to the fouthward of Concep- 
tion. The Spanifh writers fay, that the neighbouring- 
valley contained 8o,oc0 inhabitants of a peaceable dif- 
pofition ; and who were even fo tame as to fuffer Val- 
divia to parcel out their lands among his followers, 
while they themfelves remained in a ftate of inactivity. 
About 10 leagues to the eaflward of Imperial, the Spa- 
nilh general laid the foundations of the city Villa Rica, 
fo cahed' on account of the rich gold mines he found 
there. But his ambition and avarice had now involved 
•him in difficulties fiom which he could never be ex- 
tncated : He had extended his conqueffs beyond what 
his ftrength was capable of maintaining. The Chile- 
fitins we-ie Ind as defirous as ever of recovering their 
libe. ties. I he horfes, fire-arms, and armour of the 
Spaniards, indeed, appeared dreadful to them; but 
tnougnts of endlcfs ‘.lavery were {till more fo. In the 
couiie of the war they had difeovered that the Spa- 
niards were vulnerable and mortal men like themfelves; 
Vie) hoped, therefore, by dint of their fuperiority in 
numbers, to be able, to expel the tyrannical ufurpers. 
I. ad all the nations joined in this refolution, the Spa- 
niards had certainly been exterminated ; but fome of 
them were of a pacific and fearful difpofition, while 
others confidered fervitude as the greateft of all pof- 
iiole calamities. Of this laft opinion were the Arac- 
ceans, the moft intrepid people in Chili, and who had 
given Valdivia the greateft trouble. They all rofe to a 
man, and chofe Capaulican, a renowned hero among 
tr.em, for their leader. Valdivia, however, received 
notice of their revolt fooner than they intended he 
mould, and returned with all expedition to the vale of 
Anrecea; but before he arrived, 14,000 of the Chi- 
lefans were there affembled under the conduct of Ca- 
paulican. He attacked them with his cavalry, and 
forced them to retreat into the woods ; but could not 
obtain a complete victory, as they kept continually 
{allying out and handling his men. At laft Capauli- 
can, having obferved that fighting with fuch a num- 
ber o unddciplmed troops only ferved to contribute to 
the defeat and confufioti of the* whole, divided his for- 
- No 77. 
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ces into bodies of icoo each. Thefe he dire&ed to CHI’, 
attack the enemy by turns ; and, though he did not 
expedt that a fingle thoufand would put them to flight, 
he dire&ed them to make as long a ftand as they could; 
when they were to be relieved and fupported by ano- 
ther body; and thus the Spaniards would be at laft 
wearied out and overcome. The event fully anfwered 
his expectations The Chilefians maintained a fight 
for feven or eight hours, until the Spaniards, grow- 
ing faint for want of refrefhment, retired precipitately. 
Valdivia ordered them to poffefs a pafs at fome diftance 
from the field, to flop the purfuit; but this defign be- 

• ing difeovered to the Chilefians by the treachery of 
his page, who was a native of that country, the Spa- 
niards were furrounded on all fides, and cut in pieces 
by the Indians. I he general was taken and put to 
death : fome fay with the tortures ufually inflicted by 
thofe favages on theii prifoners ; others, that he had 
melted gold poured down his throat; but all agree, 
that the Indians made flutes and other iiiftruments of 
his.bones, and preferved his Ikull as a monument of 
their victory, which they celebrated by an annual fef- 
tival. After this victory the Chilefians had another 
engagement with their enemies ; in which alfo they 
proved viaorious, defeating the Spaniards with the 
lots of near 3000 men ; and upon this they bent their 
whole force againft the colonies. The city of Con- 
ception, being abandoned by the Spaniards, was taken 
and deftroyed: but the Indians were forced to raife 
the fiege of Imperial; and their progrefs was at laft 
flopped by Garcia de Mendoza, who defeated Capau- 
hcan, took him prifoner, and put him to death. 1 No 
defeats, however, could difpirit the Chilefians. They 
continued the war for 50 years; and to this day they 
remain unconquered, and give the Spaniards more 
trouble than any other American nation. -Their moft 
irreconcilable enemies are the inhabitants of Araccea 
and Tucapel, thofe to the fouth of the river Bobio 
or whole country extends towards the Cordilleras — 
I he manners of thefe people greatly refemble thofe of 
North America, which we have already deferibed un- 
uer the article. America; but feem to have a more 
warlike difpofition. It is a conftant rule with the Chi- 
lefians never to fue for peace. The Spaniards are o!> 
hgeu not only to make the firft overtures, but to pur- 
cluue it by prefents. They have at laft been obliged 
to abandon ah -thoughts of extending their eonquefta, 
and reduced to cover their frontiers by ereCtum forts 
at proper difiances. 0 

The Spamlh colonies in Chili are difperfed on the 
boraers of the South-fea. They are parted from Peru 
by a ddert 80 leagues in breadth; and bounded by 

of^rCi,0i at the extremT7 next the 'Irak's 1 ^ - here are no fettlements on the coaft exccpr tnofe of Baldivia, Conception illand, Valparaifo, 
and Coqmmbo or La Serena, which are ail ftLorts. 

l".'^ qmnd COUntry 1S!St the caP'tal of the co- ony. I here is no culture nor habitation at any di- 
flance from thefe towns. The buildings in the vJhole 

kTched “Vr’ maih0f.unburnt h'A »ml mollly 
tnl r ' praduce is obferved on account of 
the nntn fT1CiUakeS 5 &I?d is ProP^ly adapted'to 
tie SIT d,“"’ " wdI « ‘fc* Of 

t oe climate of Chili is one of the moll wholefome 
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The vicinity of the Cordilleras may be refolved into as many triangles as it ha* fsdes. Chilurcha 

The author of VSlrt de Penfer, p. 44. has brought this 
inftance to fhow the dillindlion between imagination t_ 
and conceiving. 

CHILIARCHA, or Chiliarchus, an officer In 
the armies of the ancients, who had the command of 
a thoufand men. 

CHILIASTS, in church-hiftory. See Millena- 
RIANS. 

CHILLINGWORTH (William), an eminent di- 
vine of the church of England, was born at Oxford 
in 1602, and bred there. He made early great pro- 
ficiency in his ftudies, being of a very quick genius. 
He was an expert mathematician, as well as an able 
divine, and a very good poet. Study and converia- 
tion at the univerfity turning upon the controverfy 
between the church of England and that of Rome, on 
account of the king’s marriage with Henrietta daugh- 
ter to Henry IV. king of France, Mr Chillingworth 
forfook the church of England, and embraced the 
Romiffi religion. Dr Laud, then bilhop of London, 
hearing of this, and being greatly concerned at it, 
wrote Mr Chillingworth ; who expreffing a great deal 
of candour and impartiality, that prelate continued to 
correfpond with him. This fet Mr Chillingworth on 
a new inquiry ; and at laft determined him to return 
to his former religion. In 1634 he wrote a confuta- 
tion of the arguments which had induced him to go 
over to the church of Rome. He fpoke freely to his 
friends of all the difficulties that occurred to him ; 
which gave occafion to a groundlefs report, that he 
had turned Papift a fecond time, and then Proteftant 
again. His return to the corqmunion of the church 
of England made a great noife, and engaged him in 
feveral difputes with thofe of the Romiffi perfuafion. 
But in 1635 he engaged in a work which gave him a 
far greater opportunity to confute the principles of the 
church of Rome, and to vindicate the Proteftant re- 
ligion, under the title of “ The Religion of Prote- 
ftants a fafe Way to Salvation.” Sir Thomas Coven- 
try, lord keeper of the great feal, offering him pre- 
ferment, Mr Chillingworth refufed to accept it on ac- 
count of his icruples with regard to the fubfeription of 
the 39 articles. However, he at laft furmounted thefe 
fcruples ; and being promoted to the chancellorfhip 
of the church of Sarum, with the prebend of Brix- 
worth in Northamptonfhire annexed to it, he com- 
plied with the ufual fubfeription. Mr Chillingworth 
was zealoufly attached to the royal party; and, in 
Auguft 1643, was prefent in king Charles I.’s army 
at the fiege of Gloucefter, where he advifed and di- 
re&ed the making certain engines for. affaulting the 
town. Soon after, having accompanied the Lord 
Hopton, general of the king’s forces in the weft, to 
Arundel caftle in Suffex, he was there taken prifouer 
by the parliamentary forces under the command of Sir 
William Waller, who obliged the caftle to furrender. 
But his illnefs increafing, he obtained leave to be 
conveyed to Chichefter, where he was lodged at the bi- 
ffiop’s palace ; and, after a ffiort ficknefs, died in 1644. 
He hath left feveral excellent works behind him. 

CHILMINAR. See Persepolis. 
CHILO, one of the feven fages of Greece, and of 

the ephori of Sparta the place of his birth, flourilhed 
of the figure, from whence it about 55^ years before Chrift. Heuas accuftomed 
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in the whole world.   
gives it fuch a delightful temperature as could not 
otherwife 'be expefted in that latitude. Though gold 
mines are found in it, their richnefs has been too much 
extolled; their produce never exceeds L. 218,750. 
The foil is prodigioufly fertile. All the European 
fruits have improved in that happy climate. ffhe 
wine would be excellent if nature were properly af- 
fifted by art : and the corn-harveft is reckoned a bad 
one when it does not yield a hundred fold. With all 
thefe advantages, Chili has no direft intercourfe with 
the mother-country. Their trade is confined to Peru, 
Paraguay, and the favages on their frontiers. With 
thefe laft they exchange their lefs valuable commodi- 
ties, for oxen, horfes, and their own children, whom 
they are ready to part with for the moft trifling things. 
This province fupplies Peru with great plenty of hides, 
dried fruit, copper, falt-meat, horfes, hemp, lard, 
wheat, and gold. In exchange, it receives tobacco, 
fugar, cocoa, earthen-ware, woollen cloth, linen, hats, 
made at Quito, and every article of luxury brought 
from Europe. The fhips fent from Callao on this 
traffic were formerly bound to Conception Bay, but 
now come to Valparaifo. The commerce between this 
province and Paraguay is carried on by land, though 
it is a journey of 300 leagues, 40 of which lie through 
the fnows and precipices of Cordilleras ; but if it was 
carried on by fea, they muft either pafs the ftraits 
of Magellan or double Cape Horn, which the Spa- 
niards always avoid as much as poffible. To Para- 
guay are lent fume woollen fluffs called ponchos, 
which are ufed for cloaks ; alfo wines, brandy, oil, 
and chiefly gold. In return they receive wax, a 
kind of tallow fit to make foap, European goods, and 
negroes. 

Chili is governed by a chief, who is abfolute in all 
civil, political, and military affairs, and is alfo inde- 
pendent of the viceroy. The latter has no authority 
except when a governor dies ; in which cafe he may 
appoint one in his room for a time, till the mother- 
country names a fucceffor. If, on fome occafions, the 
viceroy has interfered in the government of Chili, it 
was when he has been either authorifed by a particu- 
lar trull repofed in him by the court, or by the defe- 
rence paid to the eminence of his office ; or when he 
has been a&uated by his own ambition to extend his 
authority. In the whole province of Chili there are 
not 20,000 white men, and not more than 60,000 ne- 
groes, or Indians, able to bear arms. The military 
•eftablifhment amounted formerly to 2000 men ; but 
the maintaining of them being found too expenfive, 
they were reduced to 500 at the beginning of this 
century. 

CHILIAD, an affemblage of Teveral things ranged 
by thoufands. The word is formed of the Greek 
5t«*<ac, milk, a thoufand. 

CHILIAGON, in geometry, a regular plain figure 
of too fides and angles. Though the imagination 
cannot form the idea of fuch a figure, yet we may 
have a very clear notion of it in the mind, and can 
eafily demonftrate that the fum of all its angles is e- 
qual to 1996 right ones: for the internal angles of 
every plane figure are equal to twice as many right 
ones as the figure hath fides, except thofe four which 
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to fay, that there were three things very difficult : 
“ To keep a fecret; to know how beft to employ 
our time ; and to fuffer injuries without murmur- 
ing.” According to Pliny, it was he who caufed 
the fhort fentence, Know thyfelf, to be written in let- 
ters of gold in the temple of Delphos. It is faid that 
he died with joy, while embracing his foil, who had 
heen crowned at the Olympic games. 

CHILOE, an idand lying near the coaft of Chili, 
in South America, under the 43d degree of fouth la- 
titude. It is the chief of an archipelago of 40 Hands, 
and its principal town is Caftro. It rains here alinoll 
all the year, infomuch that nothing but Indian corn, 
or fome fuch grain, that requires but little heat to ri- 
pen it, can ever come to perfection. They have ex- 
cellent fhell-iifh, very good wild-fowl, hogs, Iheep, and 
beeves ; as alfo a great deal of honey and wax. They 
carry on a trade with Peru and Chili ; whither they 
fend boards of cedar, of which they have vaft forelts. 

CHILTENHAM, a town in Gloucelterfhire, lix 
miles from Gloucefter ; noted for its purgative chaly- 
beat fpring, which has rendered it of late years a place 
of fafhionable refort. This water, which operates with 
great eafe, is deemed excellent in fcorbutic complaints, 
and has been ufed with fuccefs in the gravel. 

CHILTERN, a chain of chalky hills forming the 
fouthern part of Buckinghamfnire, the northern part 
of the county being diftinguifhed by the name of the 
Vale. The air on thefe heights is extremely health- 
ful : The foil, though itoney, produces good crops of 
wheat and barley ; and in many places it is covered 
with thick woods, among which are great quantities 
of beach.—Cbiltern is alfo applied to the hilly parts 
of Berkfh'ire, and it is believed has the fame meaning 
in fome other counties. Hence the Hundreds lying 
in thofe parts are called the Cbiltern Hundreds. 

C111 ltern Hundreds [Stewards of.) Of the Hundreds 
into which many of theEnglifh counties were divided by 
King Alfred for the better government, the jurifdiftion 
was originally veiled in peculiar courts; but came after- 
wards to be devolved to the county courts, and fo re- 
mains at prefent; excepting with regard to fome, as the 
ckilierns, which have been by privilege annexed to the 
crown. Thefe having Hill their own courts, a Steward 
of thofe courts is appointed by the chancellor of the 
exchequer, with a falary of 20s. and all fees, &c. be- 
longing to the office : And this is deemed an appoints 
ment of fuch profit, as to vacate a feat in parliament. 

CHIMiERA, a port-town of Turkey in Europe, 
fituated at the entrance of the gulphof Venice, in the 
province of Epirus, about 32 miles north of the city 
Corfu, near which are the mountains of Chirmera, 
which divide Epirus from Thelfaly. E. Long. 20. 40. 
N. Lat. 40. 20. 

Chimera, in fabulous hillory, a celebrated mon- 
fler, fprttng from Echidna and Typhon. It had three 
heads; that of a lion, a goat, and a dragon ; and con- 
tinually vomited flames. The foreparts of its body 
were thofe of a lion, the middle was that of a goat, 
and the hinder parts were thofe of a dragon. It ge- 
nerally lived in Lycia, about the reign of Jobates, by 
whofe orders Bellerophon, mounted on the horfe Pe- 
gafus, overcame it. This fabulous tradition is explain- 
ed by the recollefkion that there was a burning moun- 
tain in Lycia, whofe top was the refort of lions on 
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account of iis defolate wildernefs ; the middle, which 
was fruitful, was covered with goats; and at the bot- 
tom the marfhy ground abounded with ferpents. Bel- 
lerophon is faid to have conquered the Chimaera, be- 
caufe he deflroyed the wild hearts on that mountain, 
and rendered it habitable. Plutarch fays that it was the 
captain of fome pirates who adorned their fhip with 
the images of a lion, a goat, and a dragon. 

By a cbimscra, among the philofophers, is under- 
flood a mere creature of the imagination, compofed 
of fuch contradictions and abfurdities as cannot pof- 
fibly any where exirt but in thought. 

CHIMES of a Clock, a kind of periodical mufic, 
produced at equal intervals of time, by means of a 
particular apparatus added to a clock. 

In order to calculate numbers for the chimes, and 
adapt the chime-barrel, it muft be obferved, that the 
barrel muft turn round in the fame time that the tune 
it is to play requires in finging. As for the chime- 
barrel, it may be made up of certain bars that run 
athwart it, with a convenient number of holes punch- 
ed in them to put in the pins that are to draw each 
hammer : and thefe pins, in order to play the time of 
the tune rightly, muft fland upright, or hang down 
from the bar, fome more, fome lefs. To place the 
pins rightly, you may proceed by the way of changes 
on bells, viz. 1, 2, 3, 4; or rather make ufe of the 
muiical notes. Obferve what is the compafs of your 
tune, and divide the barrel accordingly from end to end. 

Thus, in the examples on Plate CXXXVII. each 
of the tunes is eight notes in compafs ; and accor- 
dingly the barrel is divided into eight parts. Thefe 
divilions are ftruck round the barrel; oppolite to 
which are the hammer-tails. 

We fpeak here as if there were only one hammer 
to each bell, that it may be more clearly apprehend- 
ed ; but when two notes of the fame found come to- 
gether in a tune, there muft be two hammers to the 
bell to ftrike it: fo that if in all the tunes you intend 
to chime of eight notes compafs, there ffiould happen 
to be fuch double notes on every Ijell, inltead of eight 
you muft have fixteen hammers ; and accordingly you 
muft divide the barrel, and ftrike fixteen ftrokes round 
it, oppofite to each hammer-tail: then you are to di- 
vide it round about into as many divilions as there 
are mufical bars, femibreves, minims, &c. in the tune. 

Chunes. 

Thus the hundredth-pfalm tune has 20 femibreves, 
and each divilion of it is a femibreve : the firft note 
of it alfo is a femibreve ; and, therefore, on the chime- 
barrel muft be a whole divilion, from live to Re; as 
you may underhand plainly, if you conceive the fur- 
face of a chime-barrel to be reprefented by the above 
figures, as if the cylindrical fuperficies of the barrel 
were ftretched out at length, or extended on a plane : 
and then fuch a table, io divided, if it were to be 
wrapped round the barrel, would Ihow the places where 
all the pins are to Hand in the barrel; for the dots 
running about the table are the places of the pins that 
play the tune. 

Indeed, if the chimes are to be complete, you ought, 
to have a fet of bells to the gamut notes ; fo as that 
each bell having the true found of fl, la, mi, fa, you 
may play any tune with its flats and (harps : nay, you 
may by this means play both the bafs and treble with 
one. barrel: and by fetting the names of your bells at 

the 
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Chimney, die head of any tune, that tune may eafily te tranf- fmokc puff out below, 

ferred to the chime-barrel, without any flail in mufic : 
but it mult be obferved, that each line in the mulic is 
three notes diftant; that is, there is a note between 
each line, as well as upon it. 

CHIMNEY* H architecture, a particular part oi a 
houfe, where the fire is made, having a tube or funnel 
to carry off the fmoke. The word chimney comes 
from the French chenunee ; and that fiom the X^atin 
camimtta, “ a chamber wherein is a chimney 

comes from caminus ; and that Irom the Greek 
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China. 

x.a/xiv(&', “ a chimney of nro “ i burn. 
Chimneys are ufually fuppofed a modern invention; 

the ancients only making ufe of itoves but Ottavio 
Ferrari endeavours to prove chimneys in ufe among 
the ancients. To this end, he -cites the authority of 
Virgil, 

Et jam fumma procul ’Villarum. cuhnina jumant. 
and that of Appian, who fays, “ That of thofe per- 
fons profcribed by the triumvirate, fome hid them- 
felves in wells and common fewers, and fome on 
the tops of houfes and chimneysfor fo he under- 
Hands x«*vu>Jsif uvvpo-’ixc,Jumarla Jub te£lo pojita. Add, 
that Ariftophanes, in one of his comedies, introduces 
his old man, Polycleon, fhut up in a chamber, whence 
he endeavours to make his efcape by the chimney. 
However, the few inftances remaining among the an- 
cients, together with the obfeurity of the rules of Vi- 
truvius on this head, make us rather conclude the ufe 
of ftoves, whereof the ancients had entire apartments, 
induced them to negleCl this part of building which 
the coldnefs of our climates obliges us to have a prin- 
cipal regard to. 

Method of Building Chimnuts that nodi not Jmoke. 
Workmen have different methods of drawing up the 
funnels of chimneys, generally according to their own 
fancies and judgments, and fometimes according to the 
cultoms of places. They are feldom direfted by found 
and rational principles. It will be found for the molt 
part, that the fmoking of chimneys is owing to then- 
being carried up narrower near the top than below, or 
zig-zag, all in angles: in fome cafes, indeed, it is 
owing to accidental caufes ; but, for the moil part, 
to thofe two above mentioned. Where they are car- 
ried Up in the pyramid or tapering form, efpecially ir 
the houfe be of a coniiderable height, it is ten to one 
but they fometimes fmoke. The air in the rooms, 
being rarified, is forced into the funnel of the chim- 
ney, and receives from the fire an additional force to 
carry up the fmoke. Now it is evident, that the fur- 
ther up the fmoke flies, the lefs is the force that drives 
it, the flower it muff move, and confequently the 
more room in proportion it fhould have to move in ; 
whereas in the ufual way it has lefs, by the fides ot 
the chimney being gathered clofer and clofer togc- 

The method here propofed of carrying up chim- 
neys will be objefted to by fome thus : The wider a 
chimney is at the top, fay they, the more liberty has 
the wind to blow down. Very true ; but is it not re- 
lifted in going down, both by the form of the chim- 
ney and other evident caufes, fo that it muff leturn 
again ? In the other way, when the wind blows down, 
the refiftance being lefs, the wind and fmoke are, it 
we may ufe the exprefiion, imprifoned, and makfc the 

    r   This method has proved ef- Chimney 
fedtual after all others had failed ; and that in a houfe 
placed in the worft fituation pofiibly, namely, under a, 
high mountain to the fouthward, from which ftrong 
blaffs blow down upon it. A vent was carried up- 
without angles, as perpendicular as poflible ; and was 
made about three or four inches wider at top than at 
the bottom : the funnel was gathered in a throat dT 
redtly above the fire-place, and fo widening upwards. 
Since that time the houfe has not only ceafed to fmoke, 
but, when the doors ftand open, the draught is fo 
ftrong that it will carry a piece of paper out at the 
chimney-head. See more on this fubjett under the 
article Smoke. 

Chimney-Moneyy otherwife called Hearth-money, a 
duty to the crown on houfes. By flat. 14. Char. H. 
cap. 2. every fire-hearth, and Hove of every dwelling 
or other houfe, within England and Wales (except 
fuch as pay not to church and poor), was chargeable 
with 2 s. per annumy payable at Michaelmas and Lady- 
day to the king and his heirs and fucceffors, fsV.; 
which payment was commonly called chimney-money. 
This tax, being much complained of as burdenfome 
to the people, has been fince taken off, and others 
impofed in its ftead; among which that on win- 
dows has by fome been efteemed almoft equally grie- 
vous. 

CHIMPANZEE, in natural hiftory. See Simia. BounJaric^ 
CHINA, a country of Afia, fituated on the moft Extcnt> 

eaftarly part of that continent. It is bounded on the 
north by Tartary ;. from which it is divided, partly by 
a prodigious wait of 1500 miles in length, and partly 
by high, craggy, and inacceffible mountains. On the 
eaft, it is bounded by the ocean ; on the weft, by part 
of the Mogul’s empire, and India beyond the Ganges, 
from which it is parted by other ridges of high moun- 
tains and fandy deferts. On the fouth, it is bounded 
partly by the kingdoms of Lao, Tonquin, Ava, and 
Cochin-China, and partly by the fouthern or Indian 
fea, which flows between it and the Philippine iflands. 
There are feveral ways of computing its length and 
breadth. According to fome of thefe, it is reckoned 
1269, 1600, or 1800 miles in length, and as much in 
breadth : however, by the beft and lateft accounts, 
this vaft country is fomewhat of an oval form, the 
breadth being lefs than the length by little more 2 
than a fourth-part. It contains 15 provinces, exclu-Divifion irt- 
five of that of Lyau-tong, which is lituated w-ithout thet0 prov-.n- 
great wall, though under the fame dominion. Their Lt ’ 
names are, 1. Shenft; 2. Shanfi; 3. Pecheli: which 
are fituated on the north fide, along the wall. 4. Shan- 
tung ; 5. Kyan-nang; 6. Che-kyang ; 7. Fo-kyen ; 
which are fituated along the eafterir ocean. 8. Q^ang- 
tong; 9. Quangfi ; 10. Yu-nan ; 11. Se-chuen : 
which ftretch themfelves towards the fouth and 
fouth-weft. And, 12. Ho-nan ; 13. Hu-quand; 14. 
Quey-chew ; 15. Kyang-fi: which take up the middle 
part. For a particular defeription of all thefe, fee 
their proper articles. 

The origin of all nations is involved in obfeurity 
and fable ; but that of the Chinefe much more fo than p^enfioj,* 
any other. Every nation is inclined to affume too to antuj'ui- 
high an aniquity to itfelf, but the Chinefe carry theirs ty. 
beyond all bounds. Indeed, though no people on 
earth are more exaft in keeping records of every me- 

4 N a morable 
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morable Iranfa&ion, yet fuch is the genius of the Chi- 
nefe for fuperftition and fable, that the firft part of 
their hiltory is defervedly contemned by every ratio- 

What contributes more to the uncertain- 
fo uncep 
tain. 

5 
Fabulous 
Jiiftory of 
China. 

4 
Why their , r 
hiltory is naI Pcrfon . . .     

ty of the Chinefe hiltory is, that neither we, nor they 
themfelves, have any thing but fragments of their an- 
cient hiftorical books; for about 213 years before Chrift, 
the reigning emperor of Si-whang-ti caufed all the 
books in the empire to be burned, except thofe writ- 
ten by lawyers and phyficians. Nay, the more ef- 
feclally to deftroy the memory of every thing con- 
tained in them, he commanded a great number of 
learned men to be buried alive, left, from their me- 
mories, they Ihould commit to writing fomething 
of the true memoirs of the empire. The inaccuracy 
of the Chinefe annals is complained of even by their 
moft refpe&cd author, Confucius himfelf; who alfo 
affirms, that, before his time, many of the oldeit ma- 
terials for writing fuch annals had been deftroyed. 

According to the Chinefe hiftories, the firft monarch 
of the whole univerfe (that is, of China), was called 
Pucn-ku, or Puen-cu. This, according to fome, was 
the firft man ; but according to Bayer and Menze- 
lius, two of the greateft critics in Chinefe litera- 
ture that have hitherto appeared, the word lignifies 
the highejl antiquity. Puon-ku was fucceeded by Tiene- 
hoang, which lignifies the emperor of heaven. They call 
him alfo the intelligent heaven, the fupreme king of 
the middle heaven, &V. According to feme of their 
hiftorians, he was the inventor of letters, and of the Cy- 
tdic characters by which they determine the place of the 
year, £sV. Tiene-hoang was fucceeded by Ti-hoang 
(the emperor of the earth), who divided the day and 
night, appointing 30 days to make one moon, and fix- 
ed the winter folftice to the nth moon. Ti-hoang 
was iuccceded by Gme-hoang (lovcreign of men), 
who with his nine brothers lhared the government a- 
mong them. They built cities, and furrounded them 
with walls ; made a diftmction'between the fovereign 
and fubje&s ; inftituted marriage, l$c. 

The reigns of thele four emperors make up one of 
what the Chinefe called hi, “ ages,” or “ periods,” of 
which there were nine before Fo-hi, whom their moft 
fenfible people acknowledge as the founder of their 
empire. 

The hiftory of the fecond hi contradi&s almoft eve- 
ry thing faid of the firft ; for though we have but juft 
now been told that Gine-hoang and his brethren built 
ciues lurrounded with walls \ yet, in the fucceeding 
age, the people dwelt in caves, or perched upon trees 
as it were in nefts. Of the third hi we hear nothing ; 
and in the fourth, it feems matters had been ftill worfe’ 
as we are told that men were then only taught to re- 
tire into the hollows of rocks. Of the fifth and fixth 
we have no accounts. Thefe fix periods, according to 
fome writers, contained 90,000 years; according to 
others, 1,100,750. & 

In the feventh and eighth hi, they tell us over again 
what they had faid of the firft; namely, that men be- 
gan to leave their caves and dwell in houfes, and were 
taught to prepare clothes, Sifr. Tchine-fang, the rirft 
monarch of the eighth hi, taught his fubjedts to take 
oft the hair from Ikins with rollers of wood, and co- 
ver themfelves with the Ikins fo. prepared. He taught 
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them alfo to make a kind of web of their hair, to ferve Ghina. 
as a covering to their heads againft rain. They obeyed v"-" 
his orders with joy, and he called his fubjedls 
clothed withJhins. His reign lafted 350 years ; that 
of one of his fucceffors, alfo, named Yeou-tfao-chi, 
lafted more than 300; and his family continued for 
12 or iSjOOO years. But what is very furprifing, all 
thefe thoufands and millions of years had elapfed with- 
out mankind’s having any knowledge of fire. This 
was not difeovered till towards the clofe of this period, 
by one Souigine. After fo ufeful a difeovery, he 
taught the people to drefs their viiftuals; whereas be- 
fore, they had devoured the flefti of animals quite raw, 
drank their blood, and fwaHowed even their hair and 
feathers. He is alfo faid to have been the inventor of 
filhing, letters, &c. 

Iti the ninth period we find the invention, or at 
leaft the origin of letters, attributed to one Tfang-hie, 
who received them from a divine tortoife that carried 
them on his ftiell, and delivered them into,-the hands 
of Tfang-hie. During this period alfo, mufic, money, 
carriages, merchandize, and commerce, &c. were in- 
vented. There are various calculations of the length 
of thefe hi or periods. Some make the time from 
Puan-ku to Confucius, who flourifhed about 479 years 
before Chnft, to contain 2-79>ooo years; others* 
2,276,000; fome, 2,759,860 years; others, 3,276*000; 
and fome no lefs than 96,961,740 years. g 

I heie. extiavagant accounts are by fome thought Fabulous 
to contain obfeure and imperfeft hints concerning thehi*'0'Te*~ 
cofmogony and creation of the world, &c. Puon-ku* l,laiued- 
the fiift emperor, they think, reprefents- eternity pre- 
ceding the duration- of the world. The fucceedimr 
ones^ Tiene-hoang, Ti-hoang, and Gine-hoang, they 
imagine, fignify the creation of the heavens and earth, 
and the formation- of man. The ten hi, or ages, nine 
of which preceded Fo-hi, mean the ten generations 
preceding Noah. This may very poffibly be the cafe ; 
for about 300 years before Chrift, fome Jews travelled 
into China, who might have made the Mofaic writings 
known there. 6 

What we have now related, contains the fubftancs 
of that part of the Chinefe hiftory which is entirely 
fabulous. After the nine hi or “ ages” already taken 
notice of, the tenth commenced with Fo-hi; and the 
hiftory, though ftill very dark, obfeure, and fabulous, 
begins to grow fomewhat more confident and intei- 
igible. Fo-hi was born in the province of Shenfi. Rp-^ ^ 

His mother walking upon the bank of a lake in that Fo-hT. 
province, faw a very large print of a man’s foot in 
the land there ; and, being furrounded bv an iris or 
rainbow, became impregnated. The child was named 
to-fo; and, when he grew up, was by his country- 
men eJefted kmg on account of his fuperior merit-, 
and ftyled Tyent-tfe, that is “ the fon of heaven.” He 
invented the eight qua, or fymbols, confiding of three 
hnes each, which, differently combined, formed 64 cha- 
racters that were made ufe of to exprefs every thing-. 
1 o give thefe the greater credit, he pretended that 
he had feen them inferibed on the back of a dragon- 
horle (an animal ftiaped like a horfe, with the wina-s 
and feales of a dragon), which arofe from the bottom 
o a lake. Having gamed great reputation among his 
countrymen by this prodigy, he is faid to have created 
„ mauda/- 
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China mandarins or officers, under the name of dragons. 
l   ' Hence we may affign a reafon why the emperors of 

China always carry a dragon in their banners. _ He alfo 
inllituted marriage, invented mufic, Having eita- 
blifhed a prime miniller, he divided the government 
of his dominions among four mandarins, and died at- 

0 ter a reign of 115 years. ^ . f 

Miraculous After Fo-hi followed a fucceffion of emperors, of 
folfHce. whom nothing remarkable is recorded, except tnat in 

the reign of Tau, the feventh after Fo-hi, the fun did 
- not fet for ten days, fo that the Chinefe were afraid of 

Hypothdis a general conflagration. This event the cornpileis of 
concerning theUniverfal Hiftory take to be the fame with that men- 
du. foHicetioned in the book of Joftma, when the fun and moon and Fo-hi. for agout the fpace of a day. ^ Fo-hi, they 

will have to be the fame with Noah. They imagine, 
that after the deluge, this patriarch remained fome time 
with his defcendents; but on their wicked combina- 
tion to build the tower of Babel, he feparatcd lumfelf 
from them with as many as he could perfuade to go 
along .with him ; and that, ilill travelling ealtward, 
he at lull entered the fertile country of China, and 
laid the foundation of that vail empire.—But, lea- 
ving thefe fabulous and conjeaural times, we ihall pro- 
ceed to give fome account oi that part of the Chineie 
hiitory, which may be more certainly depended on. 

As the Chinefe, contrary to the practice oi al- 
moft all nations, have never fought to conquer other 
countries, but rather to improve and content them- 
felves with their own, their hiftory for many ages 
furnifhes nothing remarkable. The whole of their 

4 emperors, aWli-aHing from thofe who are faid to 
have reigned in the fabulous times, are comprehend- 
ed in 22 dynafties, mentioned in the following table. 

Chinn. 

T. Hya, containing 
2. Shang, or Ing, 
3. Chew*. 

7f,n, 
5. Han, 

6. Hew-han, 
7* 
8. 

Tfin, 
Song, 

9- Vh 
to. Lyang, 
11. Chin, 
12. S'Tvi, 
13. Hwang, 
14. Htw-lyang, 
15. Hew-tang, 
16. He<w-tfin, 
17. Hew-han, 
18. Hew-chew, 
19. Song, 
20. I wen, 
2 1. Ming, 
2 2. Hfing, 

This table is formed according to the accounts of 
the Tefuit Du Halde, and is commonly reckoned to be 
the moil authentic ; but according to the above men- 
tioned hypothefls of the compilers 01 the L niverfal 
Hiftory, wha make Yau cotemporary with joihua, the 

Emperors. 
17 
28 
35 

4 
25 

2 
'5 

8 
5 
4 
4 
3 

20 
2 
4 
2 
2 
3 

18 
9 

16 

Before Chrift. 
2207. 
1766. 
J 122. 
248^ 
206. 

After Chrift. 
220. 
465- 
220. 
479- 
502. 
557- 

618. 
907. 
923* 
93^ 
947- 
951. 
960. 

1280. 
1368. 
1645. 

dynafty of Hya did not commence till the year before 
Chrift 1357 ; and to accommodate the hiftory to their 
hypothefis, great alterations muft be made in the dura- Incu

I°ons 
tion of the dynafties. _ r 1 • r i • of thc Tar<r 

The moil interefting particulars or the Chineie hi-tars, 
ftory relate only to the incurflons oi the Tartars, who 
at baft conquered the whole empire, and who ftill con- 
tinue to hold the fovereignty ; though by transfer- 
ring the feat of the empire to Peking, and adopting 
the Chinefe language, manners, &c. Tartary would 
feem rather to have been conquered by China, than 
China by Tartary. Thefe incurflons are faid to have 
becrun very early ; even in the time of the. empero. 
Slum, fuceeffior to Yau above mentioned, in whole 
reign the miraculous folftice happened. _ At thi* 
time, the Tartars were repulfed, and obliged to^ re- 
tire into their own territories. From time to time, 
however, they continued to threaten the empire with 
invafions, and the northern provinces were often ac- 
tually ravaged by the dartars in the neighbourhood. 
About the year before Chrift 2 i3> Shi-whang-ti, ha- 
vftvr fully fubdued all the princes, or kings as they 
were called, of the different provinees, became em-* 
peror of China with unlimited power. He divided the 
whole empire into 36 provinces; and finding the 
northern part of his dominions much incommoded by 
the invafions of the neighbouring barbarians, he lent 
a formidable army againll them, which drove tnem ir 
far beyond the boundaries of China, To prevent Great wad 
their return, he built tlie famous wail already men-l,ai U 

tinned, which feparates China from Tartary. After 
this, being elated with his own exploits, he formed a 
defign of making pollerity believe that he himfen 
hadlaeen the firft Chinefe emperor that ever flit on the 
throne. For this purpofe, he ordered all the hilto- 
rical writings to be burnt, and caufed many O' 
the learned to be put to death, as already meu- 

tl0Wh*at effect the great wall for fome time had in 
preventing the inv&iions of the iartars, we are not 
told ; but in the tenth century of the Chriftian aira, I2 
thofe of Kitan or Lyau got a footing in China. The Kitan Tar. 
Kitan were a people of eaftern Tartary, who dw-elt totars fenk 
the north and north-eaft of the province of Pecheu inin ^niL • 
China, particularly, in that of Layu-tong lying without 
the great wall. Thefe people having fubdued the 
country between Korea and Kafligar, became much 
more troublefome to the Chineie than all the other 
Tartars. Their empire commenced about the year 
016, in the fourth year of Mo-ti-kyan-ti, fecond empe- 
ror of the 14th Chinefe dynafty called Hew-/yang. In 
oa6 Mingt-fong, fecond emperor of the 15th dyna- 
fty, beingdead, Sheking-tang, his fon-in-law, rebelled 
aeainft Mingt-fong, his fon and fucceffor, whom he de- 
prived of his crown and life. This he accomphihed 
by means of an army of 50^000 men iurmihed by the 
Kitan. Fi-ti, the fon of Mingt-fong, being unable to 
refill the ufurper, fled to the city Ghey-chew ; where 
{hutting himfelf up with his family and all his valuable 
effe&s, he fet fire to the palace and was burnt to 
afhes. On his death, Sheking-tang affumed the title 
of emperor ; founded the 16th dynafty ; and changed 
his name to that of Kaut-fu, But the Kitan general 
refilling to acknowledge him, lie was obliged t0 
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chafe a peace hy yielding up to the Tartars 16 cities 
in the province of Pechelij bdides a yearly prefent of 
300,000 pieces of filk. 

This fubmiflion ferved only to inflame the avarice 
and ambition of the Kitan. In 959, they broke the 
treaty when lead expedled, and invaded the empire 
afrefli. Tfi-vang, the emperor at that time, oppofed 
them with a formidable army ; but through the treach- 
ery of his general Lyew-chi-ywen, the Tartars were 
allowed to take him prifoner. On this, Tfl-vang was 
glad to recover his liberty by accepting of a fmall 
principality; while the traitor became emperor of all 
China, and, changing his name to Kaut-fu, founded 
the 17th dynafty. The Tartars, in the mean time, 
ravaged all the northern provinces without oppofition, 
and then marched into the fouthern. But being here 
flopped by fome bodies of Chinefe troops, the gene- 
ral thought proper to retire with his booty into Tar- 
tary. In 962, Kaut-fu dying, was fucceeded by his 
fon In-ti. The youth of this prince gave an opportu- 
nity to the eunuchs raife commotions ; efpecially 
as the army was employed at a diftance in repelling 
the invafions of the Tartars. This army was com- 
manded by Ko-ghey, who defeated the enemy in fe- 
veral battles, and thus reftored peace to the northern 
provinces. In the mean time, In-ti was flain by his 
eunuchs, and the emprefs placed his brother on the 

■throne : but Ko-ghey, returning in triumph, was fa- 
luted emperor by his viftorious army, and the em- 
prefs being unable to fupport the rights of her fon, was 
obliged to fubmit, while Ko-ghey, affuming the name 
ef Tay-tfu, founded the 18th dynafty. Nine years 
after this, however, the grandees of the empire, fet- 
ting afide Kong-ti, the third in fuccefiion from Tay- 
tfu, on account of his non-age, proclaimed his guar- 
dian, named Chait-quang-yu, emperor; who, alfum- 
xng the name of Kau-tfu, founded the 19th dynafty, 
•called Song^ or Tfong. 

Under this monarch the empire began to recover 
itfelf; but the Kitan ttill continued their incur/ions. 
The fucceflbrs of Kau-tfu oppofed them with various 
fuccefs ; but at laft, in 978, the barbarians became fo 
ftrong as to lay fiege to a confiderable city. Tay- 
tfong, fucceflbr to Kau-tfu, detached 300 foldiers, 
each carrying a light in his hand, againft them in the 
night-time, with orders to approach as near as pof- 
fible to the Tartar camp. The barbarians, imagining, 
by the number of lights, that the whole Chinefe ar- 
my was at hand, immediately fled, and, falling into 
the ambufeades laid for them by the Chinefe general, 
were almoft all cut to pieces. 

This check, however, did not long put a flop to 
the ravages of the Kitan. In the year 999, they laid 
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fiege to a city in the province of Peche-li ; but Ching- 
tfong, fucceflbr to Tay-tfong, came upon them with 
his army fo fuddenly, that they betook themfelves to 
flighty The emperor was advifed to take advantage 
of their confternation, and recover the country which 
had been yielded to them ; but inftead of purfuing his 
vidlory, he bought a peace, hy confenting to pay an- 
nually 100,000 tael (about U.34,000), and 200,000 
pieces of filk. I he youth and pacific difpofltion of 
Jin-tfong, fuecefibr to Ching-tfong, revived the cou- 
rage or the Kitaft ; and, in 1035, war would have 

been renewed, had not the emperor condefcended to 
as fhameful a treaty as that concluded by his father.' 
Two years after, the Tartars demanded reftitution of 
ten cities in the province of Peche li, which had been 
taken by Ko-ghey founder of the 18th dynafty ; upon 
which Jin-tfong engaged to pay them an annual tri- 
bute ot 200,000 taels of filver, and 300,000 pieces 
of filk in lieu of thefe cities. ^ > 

Prom this time, the Kitan remained in peaceable ^kan ^fi- 
pofleffion of their Chinefe dominions till the year 1117. v,fn out 

Whey-tfong, at that time emperor, being able net-T^rtarll^ 
ther to bear their ravages, nor by himfelf to put a 
ftop to them, refolved upon a remedy which at laft 
proved worfe than the difeafe. This was to call in 
the Nu-che, Nyu-che, or Eaftern Tartars, to deftroy 
the kingdom of the Kitan. From this he was diflua- 
ded by the king of Korea, and moft of his own mini- 
fters ; but, difregarding their falutary’advice, he join- 
ed his forces to thofe of the Nu-che. The Kitan were 
then every where defeated ; and at laft reduced to 
fuch extremity, that thofe who remained were forced 
to leave their country, and fly to the mountains of the 
weft. 

Thus the empire of the Kitan was totally deftroyed, Whoti- 
but nothing to the advantage of the Chinefe; for thefume' 
Tartar general, elated with his conqueft, gave thenameo* 
name of Km to his new dominion, aflumed the title of^adeCki' 
emperor, and began to think of aggrandizing him- n*. 
felf and enlarging his empire. For this purpofe, he 
immediately broke the treaties concluded with the 
Chinefe emperor ; and, invading the provinces of Pe- 
che-li and Shen-fi, made himfelf mailer of the greater 
part of them. Whey-tfong, finding himfelf in danger 
of lofing his dominions, made feveral advantageous 
propofals to the Tartar ; who, feeming to comply 
with them, invited him to come and fettle matters by 
a perfonal conference. The Chinefe monarch com- 
plied : but, on his return, the terms agreed on feemed 
intolerable to his minifters ; fo that they told him the 
treaty could not fubfift, and that the moft cruel war 
was preferable to fuch an ignominious peace. The 
Kin monarch, being informed of all that pafied, had 
recourfe to arms, and took feveral cities. Whey- 
tfong was weak enough to go in perfon to hold a fe^ 
cond conference ; but, on his arrival, was immediate- 
ly fei zed by the I artar. He was kept prifoner un-They take 
der a ftrong guard during the remaining part of his the empe- 
lifc ; and ended his days in 1126, in the defert ofror Prilon" 
Shamo, having nominated his eldeft fon Kin-tfong toer‘ 
fucceed him. 

Kin-tfong began his reign with putting to death fix 
minifters of Hate, who had betrayed his father into 
the hands of the Kin Tartars. The barbarians 
the mean time purfued their conquefts without oppo- 
fition. They crofted the Whang-ho, or Yellow River, 
which an handful of troops might have prevented ; and 
marching di redly towards the imperial city, took andi *iaic] 
plundered it. Then feizing the emperor and his con- ty and anc 
fort, they carried them away captives 2 but many ofrhcr empe 
the principal lords, and feveral cf the minifters, prefer- ror tak£n* 
ring death to fuch an ignominious bondage, killed them- 
felves. The Kin being informed by the emprefs 
Meng that Are had been divorced, they left her be- 
hind, This proved the means of faving the empire ; 

for 
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for by her wifdom and prudence (he got the crown The fame year Yong-tfi was (lam by 1m general 
China. 

17  — 
Proprefs of ret;reci 
the Kin 
checked. 

placed on the head of Kau-tfong, ninth fon of the em- 
peror Whcy-tfong by his divorced empreis. 

Kau-tfong fixed his court at Nanking the capital of 
Kyang-nan ; but foon after was obliged to remove it 
to' Kang-chew in Che-kyang. He made feveral ef- 
forts to recover fome of his provinces from the^ Kin, 
but without effect. Ili-tfong the Kin monarch, in the 
mean time, endeavoured to gain the efteem of his 
Chinefe fubje&s by paying a regard to their learning 
and learned men, and honouring the memory of Con- 
fucius. Some time after, he advanced to Nanking, 
from whence Kau-tfong had retired, and took it: but, 
receiving advice that Yo-fi, general of the Song, or 
fouthern Chinefe, was advancing by long marches to 
the relief of that city, they fet fire to the palace, and 

northward. However, Yo-fi arrived time 
enough to fall upon their rear-guard, which fuffered 
very much; and from this time the Kin never dared 
to crofs the river Kyang. In a few years afterwards 
the Chinefe emperor fubmitted to became tributary to 
the Kin, and concluded a peace with them upon very 
dilhonourable terms. This fubmiffion, however, was 
of little avail: for, in 1163, the Tartars broke the 
peace ; and, invading the fouthern province with a for- 
midable army, took the city of Yang-chew. The 
king, having approached the river Kyang, near its 
mouth, where it is widdt as well as molt rapid, com- 
manded his troops to crofs it, threatening with his 
drawn fword to kill thofe who refufed. On recei- 
ving fuch an unreafonable command, the whole ar- 
my mutinied ; and the king being killed in thebe- 
ginning of the tumult, the army immediately reti- 
red. 

From this time to the year 1210, nothing remark- 
attacked by able occurs in the Chinefe hiftory; but this year, 
Jenghiz- Jenghiz-khan, chief of the weftern Tartars, Moguls, 
khan and ' ^ ^ quarrelled with Yong-tfi emperor of the 

°f Kin ; and at the fame time the king of Hya, difgufted 
, at being refuled aififtance againft Jenghiz-khan, threat- 

ened him with an invafion on the welt fide. Yong-tfi 
prepared for his defence ; but in 1211, receiving news 
that Jenghiz-khan was advancing fouthward with his 
whole army, he was feized with fear, and made pro- 

,9 pofals of peace, which were rejected. In 1212, the 
Great wall Mogul generals forced the great wall; or, according to 
forced by fome writers, had one of the gates treacheroufly open- 

ed to them, to the north of Shanfi ; and made incur- 
fions as far as Peking the capital of the Kin empire. 
At the fame time the province of Lyau-tong was al- 
moft totally reduced by feveral Kitan lords who had 
joined Jenghiz-khan ; feverai ftrong places were ta- 
ken, and an army of .300,000 Kin defeated by the Mo- 
guls. In autumn they laid fiege to the city of 1 ay- 
tong-fu; where, although the governor Hujaku fled,, 
vet Jenghiz-khan met with confiderable. refiitance. 

TIaving loft a vail number of men, and being himfelf 
wounded by an arrow, he was obliged to raife the 
fiege and retire into Tartary ; after which the Kin re- 
took feveral cities. The next year, however, Jeng- 
hiz-khan re-entered China ; retook the cities which the 
Kin had reduced the year before; and overthrew their 
armies in two bloody battles, in one ol which the^ 
ground was ftrewed with dead bodies for upwards of 
four leagues. 
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Hujaku ; and Sun, a prince of the blood, advanced in 
his room. After this the Moguls, attacking the empire 
with four armies at once, laid wafte the provinces of 
Shanfi, Honan, Pecheli, and Shantong. In 1214 Jeng- 
hiz-khan fat down before Peking ; but inftead of af- 
faulting the city, offered terms of peace, which ■were 
accepted, and the Moguls retired into Tartary. After 
their departure, the emperor, leaving his fon at Pe- 
king, removed his court to Pyen-lyang near Kay- 
fong-fu, the capital of Honan. At this Jenghiz-khan 
being offended, immediately fent troops to befiege Pe- p^. 
king. The city held out to the fifth month of the yearken> 

6 

1215, and then furrendered. At the fame time the 
Moguls finifhed the conqueft of Lyau-tong; and the 
Song refufed .to pay the uiual tribute to the Kin. 

In 1216, Jenghiz-khan returned to purfue his con- 
quefts in the weft of Afia, where he ftaid feven years; 
during which time tns general Muhuli made gieat 
progrefs in China againft the Kin emperor. He was 21 
greatly affifted by the motions of Ning-tfong emperor 
of the Song, or fouthein China; who, incenfed by thecjarc(j war 
frequent perfidies of the Kin, had declared war againft a^ainll the- 
them, and would hearken to no terms of peace, though Kin. 
very advantageous propofals were made. Notwith- 
ftanding this, however, in 1220, the Kin, exerting 
themfelves, raifed two great armies, one in Shenfi, 
and the other in Shang-ton. The former baffled the 
attempts of the Song and king of Hya, who had united 
againft them ; but the latter, though no fewer than 
200,000, were entirely defeated by Muhuli. In 1221, 
that officer paffed the Whang-ho, and died after con- 
quering feveral cities. ^ 22 

In 1224, the Kin emperor died ; and was fucceeded Jenpfiiz- 
by his fon Shew, who made peace with the king d

t^ 
Hya: but next year, that kingdom was entirely de-J^^ q1 
ftroyed *by Jenghiz'-khan. In 1226, Oktay fon to . 
Jenghiz-Khan marched into Honan, and befieged Kay- 
Song-fu, capital of the Kin empire ; but was obliged to 
withdraw into Shenfi, where he took feveral cities, and 
cut in pieces an as my of 30,000 men. In 1227 Jeng- 
hiz-khan died, after having deiired his fons to demand And die£ 
a paffage for their army through the dominions of the 
Song, without which he faid they could not eafily van- 
quifh the Kin. 

After the death of that great conqueror, the war 
was carried on with various fuccefs ; but though the 
Moguls took above 60 important polls in the province 
of Shenfi, they found it impoffible to force Tong-quan, 
which it behoved them to do in order to penetrate effec- 
tually into Honan. In April 1231 they took the capi- 
tal of Shenfi, and defeated the Kin army which came 
to its relief. Here one of the officers defired prince 
Toley to demand a paffage from the Song through 
the country of Han chong-fu. This propofal Toley 
communicated to his brother Oktay, who approved of 
it as being conformable to the dying advice of Jeng- 
hiz-kban. Hereupon Toley, having affembled all his 24 
forces, fent a meffenger to the Song generals to de- Moguls 
mand a paffage through their territories. This, how- quarrel 
ever, they not only refufed, but put the meffenger to the 
death; which fo enraged Toley that he fwore to"0 fa- 
make them repent of it, and was foon as good asjiis 25 ma&e mciu ui it*    — , • r 
word. He decamped in Auguft 12 31; and having for- 
cedthe paffage-o, put tp the fword the inhabitants 01 

Wha* 
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China. Wlia-yang and Fong-chew, two cities in the diftrift 
  of Han-chong-fu. Then having cut down rocks to 

fill up deep abyffes, and made roads through places 
almolt inacceffible, he came and beiieged the city of 
Han-chong-fu itfelf. The miferable inhabitants fled 
to the mountains on his approach, and more than 
100,000 of them periflied. After this, Toley divided 
his forces, confifting of 30,000 horfe, into two bodies. 
One of theie went weftward to Myen-chew : from 
thence, after opening the pafiages of the mountains, 
they arrived at the river Kyaling, which runs into 
the great Kyang. This they crofled on rafts made 
of the wood of demolifhed houfes; and then, march- 
ing along its banks, feized many important polls. 
At lalt, having deitroyed more than 140 cities, towns, 
or fortreffes, they returned to the army. The fecond 
detachment feized an important pol in the mountains, 
called Tautong, fix or feven leagues to the e aft ward 
of Han-chong-fu. On the other fide Oktay advanced, 
in October, towards Pu-chew a city of Shan-fi ; which 
being taken after a vigorous defence, he prepared to 
pafs the Whang-ho. Toley, after furmounting incre- 
dible difficulties, arrived in December on the borders 
ot Honan, and made a ffiew as if he defigried to at- 
tack the capital of the Kin empire. On his lirft ap- 
pearance in Honan through a paii'age fo little fufpedt- 
td, every body was filled with terror and aftoniffi- 
ment, fo that he proceeded for fome time without 
oppofition. At laft the emperor ordered his generals, 
Hota, Ilapua, and others, to march againft the enemy. 
Foley boldly attacked them; but was obliged to retire, 

which he did in good order. Hota was for purfuing 
him, faying that the Mogul army did not exceed 
30,000 men, and that they feemed not to have eaten 
any thing for two or three days. Ilapua, however, 
was of opinion that there was no occafion for being 
fo hafty, as the Moguls were inclofed between the 
rivers Han and Whang-ho, fo that they could not 

* efcape. Tnis negligence they foon had occafion to re- 
pent of: for. Toley, by a ftratagem, made himfelf 
mafter of their heavy baggage; which accident ob- 
liged them to retire to Tang-chew. From thence 
they fent a meffenger to acquaint the emperor that 
they had gained the battle, but concealed the lofs of 
their baggage. I his good news filled the court with 
joy ; and the people who had retired into the capital 
for its defence, left it again, and went into the coun- 
try : but, in a few days after, the vanguard of the Mo- 
guls, who had been fent by the emperor Oktay, appear- 
ed in the field, and carried off a great number of thofe 

Ca >iH of t^at tlu^tte(i the city. 
the Kin em- In January 1232, Oktay paffing the Whang-ho, en- 
pire be- camped in the diftridl of Kay-fong-fu, capital of the 
fieged. Kin empire, and fent his general Suputay to befiege 

the city. At that time the place was near 30 miles 
in circumference : but having only 40,000 foldiers to 
defend it, as many more from the neighbouring cities, 
and 20,000 peafants, were ordered into it ; while the 
emperor publiffied an affe&ing declaration, animating 
the people to defend it to the laft extremity. Oktay, 
having heard with joy of Foley’s entrance into Ho- 
nan, ordered him to fend fuccours to Suputay. On the 
other hand, the Kin generals advanced with 150,000 
men to relieve the city; but being obliged to divide 
their forces in order to avoid in part the great road 
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which Toley Tad obftrudted with trees, they1 were China. 
attacked by that prince at a difad vantage, and, after   v™-— 
a faint refiftance, defeated with great flaughter, and 
the lofs of both their generals, one killed and the 
other taken. The emperor now ordered the army at 
Tong-quan and other fortified places to march to the 
relief of Kay-fong-fu, They affembled accordingly, 
to the number of 110,000 foot and 15,000 horfe ; 
and were followed by vaft numbers of people who 
expefted by their means to be proteSed from the y 
enemy. But many of thefe troops having deferted, 
and the reft being enfeebled by the fatigues of their 
march, they difperfed on the approach of their pur- 
fuers, who killed all they found in the highways. Af- 
ter this the Moguls took Tong-quan and fome other 
confiderable polls; but were obliged to raife the fieges 
of Quey-te-fu and Loyang, by the bravery of the go- 
vernors. Kyang-ffiin, governor of Loyang, had only 
3 or 4000 foldiers under him, while his enemies were 
30,000 ftrong. He placed his vvorft foldiers on the 
walls, putting himfclf at the head of 400 brave men ; 
whom he ordered to go naked, and whom he led to 
all dangerous attacks. He invented engines to caft 
large ftones, which required but few hands to play 
them, and aimed fo tiue as to hit at too paces dif- 
tar.ee. When their arrows failed, he cut thofe ftiot 
by the enemy into four pieces; pointed them with 
pieces of brafs coin; and difeharged them from wooden 
tubes with as much foice as bullets are from a mulket. 
Thus he haraffed the Moguls for three months fo giie- 
voufly, that they were obliged, notwithftanding their 
numbers, to abandon the enterprise. ' 

Oktay, at laft, notwithftanding his fucceffes, refol- Bravery of 
ved to return to Tartary ; and offered the Kin empe- the befieg- 
ror peace, provided he became tributary, and deli-ed‘ 
vered up to him 27 families which he named. Thefe 
offers were very agreeable to the emperor; but Suputay, 
taking no notice of the treaty, puffied on. the fiege of 
the capital with more vigour than ever. By the help 
of the Chinefe flaves in his army, the Mogul general 
foon filled the ditch ; but all his efforts feemed only to 
inlpire the befieged with new vigour. The Moguls 
at that time made ufe of artillery, but were unable to 
make the leaft impreffion upon the city walls. They 
raifed walls round thofe they befieged, which they 
fortified with ditches, towers, and battlements. They 
proceeded alfo to fap the walls of the city ; but were 
very .much annoyed by the artillery of the befieged, 
efpecially by their bombs, which linking into the gal- 
leries, and burfting under ground, made great havock 
among the miners. For 16 days and nights the at- 
tacks continued without intermiffion ; during which 
time an incredible number of men perifhtd on both 
fides : at length, Suputay, finding that he could 28 
not take the city, withdrew his troops, under pretence Peace con- 
of conferences being on foot. Soon after, the plague duded; 

began in Kay-fong-fu ; and raged with fuch violence, 
that, in 50 days, 900,000 biers were carried out, be- 
fides a vaft multitude of the poorer fort who could not 
afford any. 

in a Ihort time, two unlucky accidents occafioned a And bro- 
renewal of the war ; which now put an end to the ^en’ 
empire of the Kin. Gan-yong, a young Mogul lord, 
having affumed the government of fome cities in 
Kyang-nan, and killed the officer fent to take poffef- 

> ■ fion 
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fidn of tlicm, declared for the K:n. The emperor 
unwarily took Gan-yong into his fervice, and gave 
him the title of Prince, Upon this Oktay fent an en- 
voy, attended by 30 other perfons, to inquire into the 
affair ; but the Kin officers killed them all, without 
being punifhed by the emperor. Suputay, having in- 
formed his mailer of all thefe proceedings, was or- 
dered to continue the war in Honan. Shew-fu now 
commanded his officers to unite their troops for the 
defence of the capital; but before his orders could be 
obeyed, they were attacked and defeated, one after 
another, by the Moguls. This obliged him to raife 
fotdiers from among the peafants, for whofe fublill- 
ence the people were taxed ^ of the rice they pof- 
feiTed. The city began now to be diftrefled for want 
of provilions; and as it was but in a bad pollure of 
defence, the emperor marched with an army againlt 
the Moguls, flis expedition proved unfortunate ; for, 
fending part of his army to, beliege a city called Why- 
chew, it was totally cut in pieces, and Suputay a fe- 
cund time iat down before the capital. 

On hearing this bad news, the emperor repaffed 
the Whang-ho, and retired to Quey te-fu. Here he 
had not been long before the capital was delivered 
up by treachery, and Suputay put all the males of the 
imperial race to death ; but, by the exprefs command 
of Oktay, fpared the inhabitants, who are faid to have 
amounted to 1,400,000 families. After this difafter 
the unhappy monarch left his troops at Quey-te-fu, 
and retired to Juning-fu, a city in the fouthern part 
of Honan, attended only by 400 perfons. Here the 
dillance of the Moguls made him think of living at 
eafe ; but while he fiattered himfelf with thefe vain 
hopes, the enemy’s army arrived before the city and 
invefted it. The garrilon were terrified at their ap- 
proach ; but were encouraged by the emperor, and his 
brave general Hu-fye-hu, to hold out to the lafi. As 
there were not in the city a fufficient number of men, 
the women, drelfcd in mens clothes, were employed 
to carry wood, Hones, and other neceffary materials 
to the walls. All their efforts, however, were ineffec- 
tual. They were reduced to fuch extremities, that 
for three months they fed on human fiefh ; killing the 
old and feeble, as well as many prifoners, for food. 
This being known to the Moguls, they made a general 
affault in January 1234. The attack continued from 
morning till night; but at lail the affailants were re- 
puifed. In this action, however, the Kin loft all their 
bell officers ; upon which the emperor refigned the 
crown to Cheng-lin a prince of the blood. Next morn- 
ing, while the ceremony of invelling the new em- 
peror was performing, the enemy mounted the fouth 
wails, which were defended only by 200 men ; and 
the fotuh gate being at the fame time abandoned, the 
whole army broke in. They were oppofed, how- 
ever, by Hu-fye-hu ; who, with 1000 foldiers, conti- 
nued to fight with amazing intrepidity. In the mean 
time Shew-fu, feeing every thing irreparably loft, 
lodged the feal of the empire in a houfe ; and then 
cauling (heaves of llraw to be fet round it, ordered it 
to be let on fire as foot) as he was dead. After giving 
this order be hanged himfelf, and his commands were 
executed by his domeftics. Hu-fye-hu, who Hill con- 
tinued fighting with great bravery, no focner heard 
of the tragical death of the emperor, .than he drown- 
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China. ed himfelf in the river Ju ; as did alfo 500 of his mod 

refolute foldiers. The fame day the new emperor, 
Cheng-lin, was (lain in a tumult : and thus an end was . 
put to the dominion ot the Km iartars in China. Gf ,j,e 

The empire of China was now to be fnared between empire, 
the Song, or fouthern Chinefe, and the Moguls. It 
had been agreed upon, that the province of Honan 
fuould be delivered up to the Song as loon as the war was 
finiihed. But they', without waiting for the expira- 
tion of the term, or giving Oktay notice of their pro- 
ceedings, introduced their troops into Kay-fong-fu, 35 
Lo-yang, and other confiderable cities. On this the Tv,'rar be- 
Mogul general refolved to attack them; and repaffing 
the Whang-ho, cut in pieces part of the garrifon offhe Jvij- 
Lo-yang, while they were out in fearch of provifions. gub. 
The garrifon of Kay-fong-fu likewife abandoned that 
place ; and the Song emperor degraded the officers 
who had been guilty of thofe irregularities, fending 
ambaffadors to Oktay, at the fame time, to defire a 
continuance of the peace. What Oktay’s anfwTer wms 
we are not told, but the event ihowed that he wras 
not wrell pleafed; for, in 1235, he ordered his fecond . 
fon prince Kotovan, and his general Chahay, to attack 
the Song in Se-chwen, while others marched towards 
the borders of Kyahg nan. 

In 1236, the Moguls made great progrefs in the 
province of Huquang, where they took ieveral cities, 
and put vaft numbers to the fword. This year they 
introduced paper or filk money, wffiich had formerly 
been ufed byr Chang-tfong, fixth emperor of the Kin. 
Prince Kotovan forced the paffages into the diftridl of 
Hang-chong-fu in the province of Shenli, wdiich he 36 
entered with an army of 500,000 men. Here a ter- Dreadful 
rible battle was fought between the vaft army of the 
Moguls and the Chinefe troops, w ho had been driven * 
from the paffages they defended. The latter con- 
futed only of 10,000 horfe and foot, who were alrpoll 
entirely cut off; and the Moguls loft fuch a number 
of men, that the blood is faid to have run for two 
leagues together. After this vi(Story the Moguls en- 
tered Sechwen, which they almoit entirely reduced, 
committing fuch barbarities, that, in one city, 40,000 
people chofe rather to put an end to their owm lives 
than fubmit to fuch cruel conquerors. 

In 1237, the Moguls received a confiderable check 
before the city of Gantongin Kyang-nan, the fiege of 
which they were obliged to raife with lofs. In 1238: 
they belieged Lu-chew, another city in the fame pro- 
vince. They furrounded it with a rampart of earth 
and a double ditch ; but the Chinefe general ordered 
tfieir intrenchments to be filled with immenfe quan- 
tities of herbs fteeped in oil, and then fet on fire, 
while he ihot ftones upon them from a tower feven 
(lories high. At the fame time a vigorous folly was 
made '; and the Mogul army being thrown into the 
utmoll diforder, were obliged finally to abandon the 
fiege, and retire northwards. 

In 1239, thefe barbarians were oppofed by a ge- 
neral called Meng-kong, with great fuccefs; who, this 
and the following year, gained great honour by his 
exploits. While he lived, the Moguls were never 
able to make any confiderable progrefs; but his death, 
in 1246, proved of the great eft detriment to the Chi- 
nefe affairs : and foon after, the Tartars renewed the 
war wfi'ch more vigour and fuccefs than ever. In 
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125:5, they re-entered the province of Se»chwen ; but 
ftill met with vigorous oppofition in this quarter, be- 
cause the Chinefe took care to have Se-chwen furnifh- 
ed with good troops and generals. Though they 
were always beaten, being greatly inferior in number 
to their enemies, yet they generally retook the cities 
the Moguls had reduced, as the latter were commonly 
obliged to withdraw for want of provifions and fo- 
rage. In 1259 they undertook the fiege of Ho-chevv, 
a ftrong city to the well of Peking, defended by Vang- 
kyen, a very able officer, who commanded a nume- 
rous garrifon. The fiege continued from the month 
of February till Auguft ; during which time the Mo- 
guls loft an immenfe number of men. On the 10th 
of Auguft they made a general aflault in the night. 
They mounted the walls before the governor had in- 
telligence ; but were foon attacked by him with the 
utmoft fury. The Mogul emperor, Meng-ko, him- 
felf came to the fealade ; but his prefence was not 
fufficient to overcome the valour of Vang-kyen. At 
the fame time the fealirig-ladders of the Moguls were 
blown down by a ftorm ; upon which a terrible {laugh- 
ter enfued, and amongft the reft fell the emperor him- 
felf. Upon this difafter the Mogul generals agreed 
to raife the fiege, and retire towards Shen-fi. 

On the death of Mcng-ko, Hupilay, orKublay Khan, 
who fucceeded him, laid fiege to Vu-chang-fu, a city 
not far diftant from the capital of the Song empire. 

At this the emperor being greatly alarmed, diftribu- 
ted immenfefums among his troops; and, having raifed a 
formidable army, marched to the relief of Vu-chang-fu. 
Unfortunately the command of this army was com- 
mitted to the care of Kya-tfe-tau, a man without 
either courage or experience in war. He was befides 
very vain and vindictive in his temper ; often ufing 
the bell officers ill, and entirely overlooking their me- 
rit, which caufed many of them to go over to the 
Moguls. The fiege of Vu-chang-fu was commenced, 
and had continued a confiderable time, when Kya-tfe- 
tau, afraid of its being loft, and at the fame time not 
daring to take any effectual ftep for its relief, made 
propofals of peace. A treaty was accordingly con- 
cluded, by which Kya-tfe-tau engaged to pay an an- 
nual tribute of about L. 50,000 in filver, and as much 
in filk; acknowledging likewife the fovereignty of the 
Moguls over the Song empire. In confequence of 
this treaty, the Moguls retreated after the boundaries 
of the two empires had been fixed, and repaffed the 
Kyang; but 170 of them having-ftaid on the other 
fide of the river, were put to death by Kya-tfe-tau. 

This wicked minifter totally concealed from the 
emperor his having made fuch a lhameful treaty with 
the Moguls ; and the 17a foldiers malfacred by his 
order,, gave occafion to a report that the enemy had 
been defeated; fo that the Song court believed that 
they had been compelled to retreat by the fuperior 
valour and wifdom of Kya-tfe-tau. This proved the 
ruin of the empire ; for, in 1260, the Mogul empe- 
ror fent Hauking to the Chinefe court to execute the 
treaty according to the terms agreed on with Kya- 
tfe-tau. The minifter, dreading the arrival of this 
envoy, imprifoned him near Nanking ^ and took all 
pcffible care that neither Hupilay, nor Li-tfong the 
Chinefe emperor, Ihould ever hear any thing of him. 

It was impoffible fuch unparalleled conduct co«ld 
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fail to produce a new war. Hupilay’s courtiers fe- 
ceffantly prelfed him to revenge himfelf on the Song 
for their treacherous behaviour ; and he foon publilh- 
ed a manifeito again ft them, which was followed by 
a renewal of hoftilities in 1268, The Mogul army 

China. 

amounted to 300,000 men; but notwithftandi'ng their 
numbers, little progrefs was made till the year 1271. 
Syan-yang and Fan-ching, cities in the province of Se- 
chew, had been befieged for a long time ineffectually ; 
but this year an Igur lord advifed Hupilay to fend for 
feveval of thofe engineers out of the welt, who knew 
how to call Hones of 150 pounds weight out of their 
engines, which made holes of feven or eight feet wide 
in the llrongeft walls. Two of thefe engineers were 
accordingly fent for ; and after giving a fpecimen of 
their art before Hupilay, were lent to the army in 
1272. In the beginning of 1273 they planted their 
engines againll the city of Fan-ching, and prefently 
made a breach in the walls. After a bloody conflict 
the fuburbs were taken ; and foon after the Moguls 
made themfelves mailers of the walls and gates of the 
cityu Neverthelefs, a Chinefe officer, with only 100 4<9 
foldiers, refolved to fight from ftreet to llreet. This ^j^als 

he did for a long time with the greatell obllinacy, 
killing vaft numbers of the Moguls ; and both parties 
are find to have been fo much overcome with third, 
that they drank human blood to quench it. The Chi- 
nefe fet fire to the houfes, that the great beams, fal- 
ling down, might embarrafs the way of their purfuers ; 
but at laft being quite wearied out, and filled with de- 
fpair, they put an end to their own lives. After the 
taking of Fan-ching, all the materials which had fer- 
ved at the fiege were tranfported to Seyen-yang. 
The two engineers polled themfelves againft a wood- 
en retrenchment raifed on the ramparts. This they 
quickly demolilhed; and the befieged were fo inti- 
midated by the noife and havock made by the Hones 
call from thefe terrible engines, that they immediate- 
ly furrendered. 

In 1274, Pe-yen, an officer of great valour, and en- 
dowed with many other good qualities, was promoted 
to the command of the Mogul army. His firft ex- 
ploits were the taking of two ftrong cities; after 
which he paffed the great river Ky-ang, defeated the 
Song army, and laid fiege to Vu-chang-fu. This city 
•was foon intimidated into a furrender; and Pe-yen, by 
reftraining the barbarity of his foldiers, whom he 
would not allow to hurt any body, foon gained the 
hearts of the Chinefe fo much, that feveral cities fur- 
rendered to him on the firft fummons. In the mean 
time the treacherous Kya-tfe-tau, who was fent to op- 
pofe Pe-yen, was not alhamed to propofe peace on 
the terms he had formerly concluded with Hupilay ; 
but tbefe being rejected, he was obliged at length to 
come to an engagement. In this he was defeated, 
and Pe-yen continued his conquefts with great rapi- 
dity. Having taken the city of Nanking, and fome 
others, he marched towards Hang-chew-fu, the capi- 
tal of the Song empire. Peace was now again pro- 4I 
pofed, but rejefted by the Mogul general;, and at laft Chinefe 
the emprefs was conftrained to put herfelf, with her Bmprefc 
fon, then an infant, into the hands of Pe-yen, who im- 
mediately fent them to Hupilay. 

The fubmiffion of the emprefs did not yet put an 
end to the war. Many of the chief officers fwore to 

do 
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enemies. In confequence of this refolution they dif- 
tributed their money among the foldiers, and foon 
got together an army of 40,00c men. This army at- 
tacked the city where the young emperor Kong- 
tfon0- was lodged, but without fuccefs j aiter which, 
and feveral other vain attempts, they raifed one of 
his brothers to the throne, who then took upon him 
the name of Twon-tfong. He was but nine years of 
age when he was raifed to the imperial dignity, and 
enjoyed it but a very fhort time. In 1277 he was in 
great danger of perifhing, by reafon of the ihip on 
board which He then was being caft away. Tne 
poor prince fell into the water, and was taken up half 
dead with the fright. A great part of his troops pe- 
rilhed at that time, and he foon after made offers of 
fubmiffion to Hupilay. Thefe, however, were not 
accepted; for, in 1278, the unhappy Twon-tfong was 
obliged to retire into a little defert illand on thecoaftof 
Quang-tong, where he died in the 1 ith year of his age. 

iJotwithftanding the progrefs of the Moguls, vaft 
tenitories ftill remained to be fubdued before they 
could become mafters of all the Chinefe empire. On 
the death of Twon-tfong, therefore, the mandarins 
raifed to the throne his brother, named Te-ping, at 
that time but eight years of age. His army confifted 
of no fewer than 200,000 men ; but being utterly void 
of difcipline, and entirely ignorant of the art of war, 
they were defeated by 20,000 Mogul troops. Nor 
was the fleet more fuccefsful; for being put in con- 
ffufion by that of the Moguls, and the emperor in dan- 
ger of falling into their hands, one of the officers ta- 
king him on his fhoulders, jumped with him into the 
fea, where they were both drowned. Moll of the 
mandarins followed this example, as did alfo the em- 
prefs and minifter, all the ladies and maids of honour, 
and multitudes of others, infomuch that 100,000 people 
are thought to have periffied on that day Thus end- 
ed the Chinefe race of emperors ; and the Mogul dy- 
nafty, known by the name of Twen, commenced. 

Though no race of men that ever exilled were 
more remarkable for cruelty and barbarity than the 
Moguls ; yet it doth not appear that the emperors of 
the Ywen dynafty were in any refpeft worfe than 
their predeceffors. On the contrary, Hupilay, by the 
.Chinefe called Sbi-tfu, found the way of reconciling 
the people to his government, and even of endearing 
himfelf to them fo much, that the reign of his family 
is to this day ftyled by the Chinefe the wife govern- 
ment. This he accomplilhed by keeping as clofe as 
poffible to their ancient laws and cuftoms, by his mild 
and juft government, and by his regard for their 
learned men. He was indeed affiamed of the igno- 
rance and barbarity of his Mogul fubjefts, when com- 
pared with the Chinefe. The whole knowledge of 
the former was fummed up in their fkill in managing 
their arms and horfes, being perfe&ly dertitute of 
every art or fcience, or even of the knowledge of 
letters. In 1269, he had caufed the Mogul charac- 
ters to be contrived. In 1280, he caufed fome mathe- 
maticians fearch for the fource of the river Whang-ho, 
ffiich at that time was unknown to the Chinefe them- 

In four months time they arrived in the 
where it rifes, and made a map of it, which 
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they prefented to his majefty. The fame year a trea- 
tife on aftronomy was publifhed by his order; and, in 
1282, he ordered the learned men to repair from all 
parts of the empire to examine the ftate of literature, 
and take meafures for its advancement. 

At his firft acceffion to the crown he fixed his refi- 
fidence at Tay-ywen-fu, the capital of Shen-fi ; but 
thought proper afterwards to remove it to Peking. 
Here, being informed that the barks which brought 
to court the tribute of the fouthern provinces, or car- 
ried on the trade of the empire, were obliged to come 
by fea, and often fuffered Ihipwreck, he caufed that 
celebrated canal to be made, which is at prefent one 
of the wonders of the Chinefe empire, being 300 
leagues in length. By this canal above 9000 imperial 
barks tranfport with eafe, and at fmall expence, the tri- 
bute of grain, rice, filks, &c. which is annually paid 
to the court. In the third year of his reign Shi-tfu 
formed a delign of reducing the iflands of Japan, and 
the kingdoms of Tonkquin and Cochin-china. Both 
thefe enterprifes ended unfortunately, but the firft 
remarkably fo ; for of 100,000 perfons employed in 
it, only four or five efcaped with the melancholy news 
of the deftruction of the reft, who all perilhed by fhip- 
wreck. Shi-tfu reigned 15 years, died in the 80th year 
of his age, and was fucceeded by his grandfon. The Mogul-de- 
throne continued in the Ywen family till the year 1367, ven out’ . 
when Shun-ti, the laft of that dynafty, was driven out 
by a Chinefe named Chu. During this period the 
Tartars had become enervated by long profperity ; 
and the Chinefe had been roufed into valour by their 
fubjedlion. Shun-ti, the reigning prince, was quite 
funk in lloth and debauchery; and the empire, befides, 45 
was oppreffed by a wicked miniftei named Ama. In Exploits cf 
June 1355, Chu, a Chinefe of mean extradlion, and Chu. 
head of a fmall party, fet out from How-chew, paffed 
the Kyang, and took Tay-ping. He then affociated 
himfelf with fome other malcontents, at the head of 
whom he reduced the town of Tu-chew, in Kyang1- 
nan. Soon after he made himfelf mafter of Nanking, 
having defeated the Moguls who came to its relief. In 
December 1356, he was able to ratfe 100,000 men, 
at the head of whom he took the city of U-chew, in 
the eaft borders of Quang-fi ; and here, affembling his 
generals, it was refolved neither to commit flaughters 
nor to plunder. The moft formidable enemy he had 
to deal with was Chen-yew-lyang, ftyled “ emperor of 
the Han.” This man being grieved at the progrefs 
made by Chu, equipped a fleet, and raifed a formi- 
dable army, in order to reduce Nan-chang-fu, a city 
of Kyang-fx, which his antagonift had made himfelf 
mafter of. The governor, however, found means 
to inform Chu of his danger ; upon which that chief 
caufed a fleet to be fitted out at Nanking, in which, 
he embarked 200,000 foldiers. As foon as Chen-yew- 
lyang was informed of his enemy’s approach, he raifed 
the fiege of Nan-chang-fu, and gave orders for at- 
tacking Chu’s naval force. An engagement enfued 
between a part of the fleets, in which Chu proved 
vi&orious ; and next day, all the fquadrons having 
joined in order to comi to a general engagement, 
Chu gained a fecond vi&ory, and burnt 100 of the 
enemy’s veffels. A third and fourth engagement hap- 
pened, in both which Chu gained the vi&ory ; and in 
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the lad, Chtn-yew-lyang himfelf was killed, his Ton 
taken prifoner, and his generals obliged to furrender 
themfelves, with all their forces and veflels. 

In January 1364, Chu’s generals propofed to have 
him proclaimed emperor ; but this he declined, and 
at firft contented himfelf with the title of ki ngof U. 
In February he made himfelf mailer of Vu-chang-fu, 
capital of Hu-quang ; where, with his ufual humanity, 
he relieved thofe in diilrefs, encouraged the literati, 
and would allow his troops neither to plunder nor de- 
feroy. This wife condudt procured him an eafy con- 
queft both of Kyang-fi and Hu-quang. The Chinefe 
fubmitted to him in crowds, and profeffed the greatell 
veneration and refpcct for his perfon and govern* 
ment. 

All this time Shun-ti, with an unaccountable negli- 
gence, never thought of exerting himfelf againll Chu, 
but continued to employ his forces againft the rebels 
who had taken up arms in various parts of the empire ; 
fo that Chu found himfelf in a condition to affiime the 
title of emperor. This he chofe to do at Nanking on 
the firft day of the year 1368. After this his troops 
entered the province of Honan, which they pr.efently 
reduced. In the third month, Chu, who had now 
taken the title of Hong-vu, or Toy tfu, reduced the 
fortrefs of Tong-quan ; after which his troops entered 
Pecheli from Honan on the one fide, and Shan-tong 
on the other. Here his generals defeated and killed 
one of Shun-ti’s officers; after which they took the citv 
of Tong-chew, and then prepared to attack the capi 
tal, from which they were now but 12 miles diftant. 
On their approach the emperor fled with all- his family 
beyond the great wall, and thus put an end to the dy- 
nafty of Ywen. In 1370 he died, and was fucceeded 
by his fon, whom the fuceefibr of Hong-vu drove be- 
yond the Kobi or Great Defert, which feparates China 
from Tartary. They continued their incurfions, how- 
ever, for many years; nor did they ceafe their at- 
tempts till 1583, when vaft numbers of them were cut 
in pieces by the Chinefe troops. 

The 2 ill dynafty of Chinefe emperors, founded in 
1368 by Chu, continued till the year 1644, when they 

. were again expelled by the Tartars. The laft Chinefe 
the Tartars. emperor was named Whay-tfong, and afeended the 

throne in 1628. Fie was a great lover of the fciences, 
and a favourer of the Chriftians; though much 
addidted to the fuperftitions of the Bonzes. He found 
himfelf engaged in a war with the Tartars, and a 
number of rebels in different provinces. That he 
might more effedlually fnpprefs the latter, he refolved 
to make peace with the former ; and for that end fent 
one of his generals, named Twen, into Tartary, at 
the head of an army, with full power to negotiate a 
peacebut that traitor made one upon fuch ffiameful 
terms, that the emperor refufed to ratify it. Ywen, 
in order to oblige his mafter to comply with the terms 
made by himfelf, poifoned his heft and moft faithful 
general, named Mau-ven-long; and then defired the 
Tartars to march diredlly to Peking, by a road dif- 
ferent from that which he took with his army. This 
they accordingly did, and laid fiege to the capital. 
Ywen was ordered to come to its relief; but, on his 
arrival, was put to the torture and ffrangled; of which 
the Tartars were no fooner informed, than they raifed 
the fiege, and returned to their own country. In 1636, 
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the rebels above-mentioned compofed four great ar- Chinai 
mies, commanded by as many generals ; which, how- — 
ever, were foon reduced to. two, commanded by Li 
and Chang. Thefe agreed to divide the empire be- 
tween them ; Chang taking the w'eftern provinces, 
and Li the eaftern ones. The latter feized on part Of 
Shen-fi, and then of Honan, whofe capital, named 
Kay-fong-fu, he laid liege to, but w'as repulfed with 
lofs. He renewed it fix months after, but without 
fuccels; the befieged choofing.rather to feed on human 
flefh than furrender. The Imperial forces coming 
foon after to its affiftance, the general made no doubt 
of being able to deftroy the rebels at once, by break- 
ing down the banks of the Yellow River ; but unfor- 
tunately. the rebels efcaped to the mountains, while 
the cityr was quite overflowed, and 300,000 of the in- 
habitants periffied.. 

After this difaftar, Li marched into .the provinces 
of Shen.fi and Honan ; where he put to death all the 
mandarins, exa&ed great fums from the officers in 
place, and fhow-ed no favour to any but the populace, 
whom he freed from all taxes: by this means he drew 
fo many to his intereft; that, he thought himfelf ftrong 
enough tc affume the title of emperor. He next ad- 
vanced towards the capital, which, though well gar- 
rifoned, wms divided into fatftions. Li had taken care 
to introduce before-hand a number of his men in dif- 
guife ; and by thefe the gates were opened to him.the 
third day after his arrival. He entered the city in^j,.^,, 
triumph at the head of 300,000 men.; whilft the em-fafe^riL 
peror kept hinvfelf ffint up in his palace* bufied only emperor 
with his fuperftitions. It wms not long, however, be-an ! 

fore he found himfelf betrayed : and, under the great- 
eft confternation, made an effort to get out of the pa- 
lace, attended by about 6co of his guards. Fie was 
ft ill more furprifed to fee himfelf treacheroufly aban- 
doned by them, and deprived of all hopes of efcaping 
the infults of his fubjedts Upon this, preferring death 
to the difgrace of falling alive into their hands, he im- 
mediately retired with his emprefs, w hom he tenderly 
loved, and the princefs her daughter, into a private 
part of the garden. His grief was fo great that he was 
not able to utter a wmrd ; but fhe foon under-ftood his 
meaning, and, after a few' filent embraces, hanged 
herfelf on a tree in a filken firing. Her hufband ftaid 
only to write thefe words on the border of his veil : 
“ I have been bafely deferted by my fubjedls; do 
wdiat you will with me, but fpare my people.” He 
then cut off the young princefs’s head with one ftroke 
of his feymitar, and hanged himfelf on another tree, 
in the 17th year of his reign, and 36th of his age. His 
prime miniiler, queens, and eunuchs, followed his exam- 
ple ; and thus ended the Chinefe monarchy, to give 
place to that of the I artars, wduch hath continued ever 
iinee. 

It was fome time before the body of the unfortu- 
nate monarch w'as found. At laft it was brought be- 
fore the rebel Li, and by him ufed with the&utmoft 
indignity ; after which he caufed twm of Whey-tfong’s 
fons, and all his minifters, to be beheaded ; but his 
eldefl fon happily efcaped by flight. The whole empire 
fubmitted peaceably to the ufurper, except prince U- 
fan-ghey, who commanded the imperial forces.in the 
province of Lyau-tong. This brave prince* finding 
himfelf unable to cope with the ufurper, invited the 
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Tartars to his'aiTrftance, and Tfong-te the If king km- 
mediatdy joined him witli an army of 80,000 men. 
Upon this the ufurper marched direftly to Peking; but 
not thinkirig himfelf fafe there, plundered and burnt 
the palace,- and then fled with the immenfe truafure 
lie had got. What became of him afterwards we are 
not told ; but the young Tartar monarch was imme- 
diately declared emperor of China, his father iiong- 
te having died ahnoft as foon as he let his foot in that 
empire. 

The'; new emperor, named Shun-cht, or \un-chi, be- 
gan his reign with rewarding U-fan-ghey, by con- 
ferring upon him the title of Iving ; and aihgned him 
the city of Si-gnan-fu, capital of Shen-li, for his refi- 
dence. This, however, did not hinder U-ian-ghey 
from repenting of his error in calling in the 1 artars, or, 
as he himfelf ufed to phrafeit, “ in fending for lions to 
drive away dogs.” In 1674, he formed a very Itrong 
alliance again!! them, and had probably prevailed if 
his allies had'been faithful; but they treacheroufly 
deferted him one after another: which fo affected him, 
that he died foon after. In -1681 Hong-wha, fon to 
U-fm-udiey, who continued his efforts againll the 
Tartars, was reduced to fuch flraits that he put an 
end to his own life. 

1 luring this fpace, there had been fome refiftance 
made to the Tartars in many of the provinces. Two 
princes of Chmefe extraction had at different times 
been proclaimed emperors ; but both of them were 
overcome and put to death. In 1682, the whole 15 
provinces were fo' effedtuallv fubdued, that the em- 
peror Kang-hi, fucceffor to Shun-chi, determined to 
vifit his native dominions of Tartary. Pie was ac- 
companied by an army of 70,000 men, and continued 
for fome months taking the diverfion of hunting. 
This he continued to do for fome years-; and in his 
journeys took fatherVerbeift along with him; by which 
means we have a better deiefiption of thefe countries 
than could poffibly have been otherwife obtained. 
This prince was a great encourager of learning and 
of the Chriflian religion ; in favour of which laft he 
publifhed a decree, dated in 1692. In 1716, however, he 
revived fome obfolete laws againf! the Chriilians; nor 

' could the jefuits with all their art preferve the footing 
they had got in China. I he caufcs of this alteration 
in his refolution are, by the nhflionaries, faid to have 
been the flanders of the mandarins ; but, from the 
known character of the Jefuits, it will be readily be- 
lieved, that there was fomething more at bottom. 
This emperor died in 1722, and was fucceeded by his 
fon Yon-ching; who not only gave no encouragement 
to the miffionaries, but perfeeuted all Chriftians of 
whatever denomination, not excepting even thofe of 
the imperial race. At the beginning of his reign he 
banifhed all the Jefuits into the city of Canton, and in 
1732 they were banifhed from thence into Ivla-kau, a 
little ifland inhabited by the Portuguefe, but fubjefl 
to China. He died in 1736 ; but though the Jefuits 
entertained great hopes from his fucceffor, we have 
not heard that they have yet met with any fuccefs. 

Thus we have given an account of the moft memo- 
rable tranfactions recorded in the Chinefe hiftory. It 
now remains only to deferibe the prefent Rate of the 
empire and its inhabitants, according to the beft and 
latelt accounts. 
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•The climate as well as the foil of this exfenflve em- 

pire is very different in different parts ; fevere cold be- 
Chiua. 

ing o:ten felt in the northern provinces, while the in-C jmate> 
habitants of the fouthern ones are fcarce able to bear ion, and 
the heat. In general, however, the air is accounted priduce. 
wholefome, and the inhabitants live, to a great age.— 
The northern and weftern provinces have many 
mountains, winch in the latter are cultivated, but 
in the noith are barren, rocky, and incapable of im- 
provement. On the mountains of Chenfi, Honan, Can- 
ton, and Fokien, are many forefts, abounding with tall, 
ftraight trees, of dift’erent kinds, lit for building,^ and 
particularly adapted for mafts and (hip-timber. Thefe 
are ufed by the emperor in his private buildings ; and 
from tbefe forefts enormous trunks are fometimes- 
tranfported to the diitance of more than 300 leagues. 
Other mountains contain quiekhlver, iron, tin, copper, 
gold, and filver. Formerly thefe laff were not allowed 
to be opened, left the people (hould thereby be in- 
duced to neglect the natural riches of the foil; and 
it is certain, that, in the 15th century, the emperor 
caufed a mine of precious ftones to be (but, which had 
been opened by a private perfon. Of late, however, 
the Chinefe arc lefs fcrupulous, and a great trade in 
gold is carried on by them. Many extravagant fables are 
told by the Chinefe of their mountains, particularly of 
one in Chenft which throws out flames, and produces 
violent tempefts, whenever any one beats a drum or 
plays on a muftcal inftrument near it.—In the provinceof 
Fokien is a mountain, the whole ot which is art idol, or 
ftatue of the god Fo. Fhis natural coloffus, for it 
appears not to have been the work of art, is of fuch ^ 
an enormous ftze, that each of its eyes is ieveral miles 
in circumference, and itsmofe extends fome leagues. . 

China has feveral large lakes: the principal one is Lakes and 
that named Payang-hou, in the province of Kiang-fi. r-vais' 
It is formed by the confluence of four large rivers, ex- 
tends near 100 Leagues in length ; and, like tue fea, 
its waters are railed into tempeftuouswaves. The em- 
pire is watered by an immenfe number of rivers of dif- 
ferent iizes, of which two art particularly celebrated, 
vi'Z. the Tang-tfe kiang, or fon of the fea, and Hoang-ho, 
or the yeilonv ri ver. The former rifes in the province 
of Yun-nan, and pafling through Plou-quang and 
Kiang-nan, falls into the.eaftern ocean, after a courie 
of 1200 miles, oppoftte to the ifland- 01 I fon-ming, 
which is formed by the fand accumulated at its mouth. 
This river is of immenfe fize, being half a league broad 
at Nanking, which is near 100 miles from its mouth. 
The. navigation is dangerous, fo that great num- 
bers of veffels are loft on it. It runs with a rapid 
current, forming feveral iflands in its courfe, which 
are again carried off and new ones formed in different 
places, when the river is fwelled by the torrents from 
the mountains. Tlrefe iflands, while they remain, 
are very ufeful ; producing great quantities of reeds 
ten or twelve feet high, which are ufed in all the 
neighbouring countries for fuel, i he Hoang-ho, or 
yellow river, has its name from the yellow colour given 
it by the clay and fand wafhed down in the time 
of rain. It rifes in the mountains which border the 
province of Te-tchuen on the weft, and after a courfe 
of near 600 leagues, difeharges itfclf into the eakern 
fea not far from the mouth of the Kiang. It is very 
broad and rapid, but fo (hallow that it is fcarce navi- 

, gable. • 
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Ch ’*i.. gable. It is very liable to inundations, often overflow- 

ing its banks, and dettroying whole villages. For this 
realon it has been found necefTary to coniine it in fe- 
veral places by long and Urong dykes ; which yet do 
not entirely anfwer the purpofe. The people of Ho- 
nan, therefore, whofe land is exceedingly low, have 
furrounded moft of their cities with ftrong ramparts of 
earth faced with turf, at the diilance of three fur- 

55 Iongs* 
trials. The Chinefe have been at great pains to turn their 

lakes and rivers to the advantage of commerce, by pro- 
motingan inland navigation. Oneof their principal works 
for this purpofe, is the celebrated canal reaching from 
Canton to Peking, and forming a communication be- 
tween the fouthern and northern provinces. This canal 
extends through no lefs a fpace than 600 leagues; but 
its navigation is interrupted in one place by a mountain, 
where paflengers are obliged to travel 10 or 12 leagues 
overland. A number of other canals are met with in this 
and other provinces ; moft of which have been execu- 
ted by the induftryof the inhabitants of different cities 
and towns, in order to promote their communication 
with the various parts of the empire. M. Groller re- 
marks, that, in thefe works, the Chinefe have “ fur- 
mounted obftacles that perhaps would have difeouraged 
any other people; fuch, for example, is part of a canal 
which conducts from Ckao-king to Ning-po.” Near 
thefe cities there are two canals, the waters of which 
do not communicate, and which differ ten or twelve feet 
in their level.. To render this place paffable for boats, 
the Chinefe have conftructed a double glacis of large 

^ ftones, or rather two inclined planes, which unite in 
an acute angle at their upper extremity, and extend 
on each fide to the furface of the water. If the bark 
is in the lower canal, they pufh it up the plane of the 
firft glacis by means of feveral capftans, until it is 
raifed to the angle, when by its own weight it glides 
down the fecond glacis, and precipitates itfelf into 
the water of the higher canal with the velocity of an 
arrow. It is aftonifiiing that thefe barks, which are 
generally very long and heavily loaden, never burft 
afunder when they are balanced on this acute angle ; 
however, we never hear of any accident of this kind 
happening in the paffage. It is true, they take the 
precaution of ufing for their keels a kind of wood 
which is exceedingly hard, and proper for refilling 

56 the violence of fuch an effort. 

aWe rV f°H°wing remarkable phenomenon in a Chinefe 
which part-<rIver ‘S related by Father h Couteux, a French miffiona- 
ly finks un. ry* “ Some leagues above the village Che-pai (fays 
dvr ground, he), the river becomes conliderably fmaller, although 

none of its waters flow into any other channel ; and, 
■eight or nine leagues below, it refumes its former 
breadth, without receiving any additional fupply, ex- 
cepting what it gets from a few fmall rivulets, which 
are almoft dry during the greater part of the year. 
.Oppolite to Che-pai it is fo much diminilhed, that, 
excepting one channel, which is not very broad, I have 
paffed and repaffed it feveral times by the help of a com- 
mon pole. I was always furprifed to find this river fo 
narrow and ftiahovv in that place; but I never thought of 
inquiring into the caufe of It, until the lofs of a bark 
belonging to a Chriftian family afforded me an op- 
portunity. In that place where the river diminilhes 
almoft of ji fudden, it flow's vith great impetuofity ; 
and where it refumes its former breadth it is equally 

rapid. At the fixth moon, when the water was high CMna- 
and the wind ftrong, the bark I have mentioned ar- -y-W 
riving above Che-pai, was driven on a fand-bank ; for 
between thefc two places the river is full of moveable 
fands, which are continually fhifting their lituation. 
The matter of the boat dropped his anchor until the 
wind fhould abate, and permit him to continue his 
voyage ; but a violent vortex of moveable fand, which 
was call up from the bottom of the river, laid the 
bark on its fide ; a fecond vortex fucceeded ; then a 
third ; and afterwards a fourth, which Mattered the 
bark to pieces. When I arrived at the place where this 
bark had been loft, the weather w’as mild and ferene; I 
perceived eddies in .the current every where around 
which abforbed, and carried to the bottom of the li- 
ver whatever floated on the furface ; and 1 obferved, 
at the fame time, that the fand was thrown violently 
up with a vortical motion. Above thefe eddies the 
water was rapid, but without any fall; and in the 
place below, where the river refumes its ufual courfe, 
no eddies are to be feen, but the fand is thrown up in 
the fame violent manner ; and in fome places there 
are water-falls, and a kind of fmall iflands fcattered 
at fome dittance from one another. Thefe iflands 
which appear above the furface of the water, are not 
folid earth, but conlift of branches of trees, roots, and 
herbs colle&ed together. I was told that thefc bouerfts 
rofe up from the water, and that no one knew the 
place from whence they came. I was informed, that 
thefe maffes, which were 40 or 50 feet in extent on 
that fide on which we paffed, were immoveable^ and 
fixed in the bottom of the river ; that it was dange- 
rous to approach them, becaufe the water formed 
whirlpools every where around them ; that, however, 
when the river was very low, the fifhermen fometimes 
ventured to colled! the bufhes that floated on its fur- 
face, and which they ufed for fuel. I am of opinion, 
that, at the place of the river which is above Che-pai, 
the water falls into deep pits, from whence it forces 
up the fand w'ith that vortical motion ; and that it 
flow's under-ground to the other place, eight or nine 
leagues below', where it carries with it all the boughs, 
weeds, and roots, which it wafhes dowm m its courfe, 
and thus forms thofe iflands which appear above its 
furface. We know there are feme rivers that lofe 
themfelves entirely, or in part, in the bowels of the 
earth, and which afterwards arile in fome other place; 
but I believe theue never was one known to lofe part 
of its water below its own channel, and again to re- 
cover it at the diftance of fome leagues.” 

It has already been faid, that China is, in general, why Chim 
a fertile country ; and indeed all travellers agree in this is fubjedt u 
refpedl, and make encomiums on the extent and beauty famines, 
of its plains. So careful are the hufbandmeu of this 
empire to lofe none of their ground, that neither iu-fenS 
clofure, hedge, nor ditch, nay, fcarce a Angle tree, 
are ever to be met with. In feveral places the land 
yields two crops a-year ; and even in the interval be- 
tween the haivefts, the people fow feveral kinds of 
pulfe and fmall grain. The plains of the northern 
provinces yield wheat; thofe of the fouthern, rice, 
becauie the .country is low and covered with water! 
Notwithftanding all this fertility, however, the inha- 
bitants are much more frequently affli&ed with famine 
than thofe of the European nations, though the coun- 
tries of Europe produce much lefs than China. For 
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this two caufes are aligned, 
the rilino- crops by drought, had, inundatioi s, lo- 
cufts, &c. in which cafe China cannot Lkc the Eu- 
ropean coutries be fupplied by importation. I his is 
evident by confidering how it is fituated with regard 
to other nations. On the north are the Mogul far- 
tars, a lazy and indolent race, who fubfift principally 
on the flefh of their flocks ; lowing^ only a little mil- 
let for their own life. The province of Leatong, 
which lies to the north*eaft, is indeed extremely fer- 
tile, but too far diftant from the capital and centre 
of the empire to fupply it with provifions; and be- 
iides, all carriage is impracticable out in the winter, 
when great quantities of game, and fifh, preferved in 
ice, are lent thither. No corn is brought from Corea 
to China; and, though the Japan illands are only 
three or four days failing from the Chinefe provinces 
of Kiang-nan and Che-kyang, yet no attempt was 
ever made to obtain provilions from thence, whether 
it be, that the Japanefe have nothing to fpare, or on 
account of the infults offered by thefe iflanders to 
foreign merchants. Formofa lies oppofite to the pro- 
vince of Fo-kien ; but fo far is that ifland from being 
able to fupply any thing, that in a time of fcarcity it 
requires a fupply from China itfelf. The province of 
Canton is alfo bounded by the fea, and has nothing 
on the fouth but illands and remote countries. One 
vear, when rice was exceedingly fcarce there, the em- 
peror fent for F. Parranin, a Jefuit miffionary, and 
alked him if the city of Macao could not furnilh 
Canton with rice until the fupply he had ordered 
from other provinces fiiould arrive ; but was informed 
that Macao had neither rice, corn, fruits, herbs, nor 
flocks; and that it generally got from China what 
was neceffary for its fubliilence.—The only method, 
therefore, the Chinefe can take to guard againil fa- 
mines ariling from thefe caufes, is to eredf granaries 
and public magazines in every province _ and moll of 
the principal cities of the empire. 1 his has at all 
times been a principal objedt ot care to th<; public mi- 
nifters ; but though this mode of relief Hill takes 
place in theory, fo many ceremonies are to be gone 
through before any fupply can be drawn from thofe 
public repofitories, that it feldom arrives feafonably 
at the places where it is wanted ; and thus numbers 
of unhappy wretches perilh for want. 2. _ Another 
caufe of the fcarcity of grain in this empire, is the 
prodigious confumpt of it in the compofition of wines, 
and a fpirituous liquor called rack. But though go- 
vernment is well apprized that this is one of the pim- 
cipal fources of famine throughout the empire, it ne- 
ver employed means fufficient to prevent it. Procla- 
mations indeed have frequently been ilfued, prohibi- 
ting the diftillation of rack ; and the appointed offi- 
cers will viflt the ftill-houfes and dellroy the furnaces 
if nothing is given them; but on flipping fome money 
into their hands, they Ihut their eyes, and go fome- 
where elfe to receive another bribe. When the man- 
darin himfelf goes about, however, thefe diitillers do 
not efcape quite fo eafily, the workmen being whip- 
ped and imprifoned, after which they are obliged to 
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The dcftruction of ever, that any method of this kind can prove effic- 
tual in fuppreffing thefe manufactories while the li- 
quors themfelves are allowed to be fold publicly ; and 
a<rainft this there is no law throughout the empire. 
Our author, however, juftly obferves, that in cafe of 
a prohibition of this kind, the grandees would be ob- 
liged to deny themfelves the ufe of thefe luxuries, 
which would be too great a facrifice for the good of 
the empire. . . T r 

The population of China is fo great, in compan- 
fon with that of the European countries, that the ac- 
counts of it have generally been treated as.fabulous tiy 
the weftern nations; but by an accurate inveftigation 
of fome Chinefe records concerning the number of 
perfons liable to taxation throughout the empire, M. 
Grofier has flrovved that it cannot be lefs than 200 
millions. For this extraordinary population he afligns 
the following caufes. 1. The ftrift obfervance of fi- 
lial duty throughout the empire, and the prerogatives 
of fraternity, which make a fon the molt valuable pro- 
perty of a father. 2. The infamy attached to^the me- 
mory of thofe who die without children. 3.. The uni- 
verfal cuitom by which the marriage of children be- 
comes the principal concern of the parents. 4. i he 
honours beftowed by the Hate on thofe widows who 
do not marry a fecond time. 5. Frequent adoptions, 
which prevent families from becoming extind. 6. 
The return of wealth to its original ftock by the dif- 
inheriting of daughters. 7. The retirement of wives, 
which renders them more complaifant to their huf- 
bands, faves them from a number of accidents when 
big with child, and conftrains them to employ them- 
felves in the care of their children. 8. The mar- • 
riage of foldiers. 9. The fixed ftate of taxes; which 
being always laid upon lands, never fall but indire&ly 
on the trader and mechanic. 10. The fmall number 
of failors and travellers. J1. To tbefe may be added 
the great number of people who refide in China only 
by intervals; the profound peace which the empiie 
enjoys ; the frugal and laborious manner in which the 
great live ; the little attention that is paid to the vain 
and ridiculous prejudice of marrying below one’s rank ; 
the ancient policy of giving diftinftion to men and not 
to families; by attaching nobility only to employ- 
ments and talents, without fuffering it to become he- 
reditary. And, 12. laftly, A decency of public man- 
ners, and a total ignorance of fcandalous intrigues and 
gallantry. . *9. .. 

The government of China, according to the Abbe UnUnutech 
Grofier, is purely patriarchal. The emperor is more 
unlimited in his authority than any other potentate on peror, 
earth ; no fentence of death, pronounced by any of 
the tribunals, can be executed without his confent, 
and every verdift in civil affairs is fubjett to be revifed 
by him ; nor can any determination be of force until 
it has been confirmed by the emperor: and, on the 
contrary, whatever fentence he paffes is executed with- 
out delay ; his edifts are refpe&ed throughout the em- 
pire as if they came from a divinity ; he alone has the 
difpofal of all offices, nor is there any fuch thing as 
the pui-chafe of places in China; merit, real or fup- 

F— —r- --the mailers are pofcd, raifes to an office, and rank is attached to it on- 
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r:>n-a. of hi'c. nobility ; and can feteft on'5 not only ffom a- 

u—-v —mong> i^c- own children, but even from the body,of his 
people; and there have been feveral inftances of his 
making ufe of this right : and he has even a power, of 
altering the fuceeffion after it has once been iixed, in 
cafe the perfon pitched upon does not behave towards 
him with proper refpedt. The emperor can alfo pre- 
vent the princes of the blood from exercifing the title, 
with which, according to the conttitution of the em- 
pire, they are invefted. They may indeed, notvvith- 
ftanding this, pofiefs their hereditary dignity ; in which 
cafe they arc allowed a revenue proportioned to their 
high birth, as well as a palace, officers, and a court; 
but they have neither influence nor power, and their 
authority is lower than that of the meanelt mandat 

60 lin- 
Mandarins The mandarins are of two claffes, viz. thofe of let- 
of different ters, and the inferior fort,’ flyled mandarins of arms. 
Ciaffes. The latter by no means enjoy the fame confideration 

with the former fort ; indeed in China the literati are 
highly honoured, and to; their-influence M. Grolier 
ftippofes that we may in a great meafure aferibe the 
mildnefs and equity of the -government; though he 
thinks that the balance may incline rather too "much 
in their favour. Several degrees, anfwering to thefe 
of bachelor, licentiate, and doftor, muft be paffed 
through before one can attain to the dignity of a man- 
darin of letters ; though fometimes, by the favour of 
the emperor, it is conferred on thofe who have attain- 
ed only the two fir ft degrees : but even tlie perfons 
who have gone through all the three, enjoy at firft 
only the government of a city of the fecond or third 

% clafs. When feveral vacancies happen in the govern- 
ment of cities, the emperor invites to court a corre- 
fponding number of the literati, whofe names are 
written down in a hft. The names of the vacant go- 
vernments are then’put into a box, raifed fo high that 
the candidates ftre able only to reach it with their 
hands ; after which they, draw in their turns, and each 
is appointed governor .of the city whofe name he has 
drawn. 

f here are eight orders of thefe mandarins in China, 
i. I he tafdb, from whom are chofen the minifters of 
ftate, the prefidents of the fupreme courts, and all the 
iuperior officers among the militia.. The chief of this 
order prefides alfo in the emperor’s council, and en- 
joys a great -fhare.of his confidence. 2. The te-biofe., 
or man of acknowledged ability, is a title beftowed 
upon every mandarin of the fecond rank; and from 
thefe ate felecfed the viceroys and prefidents of the 
fupreme council in the different provinces. 3. The 
/chnng-tchueo, or fchool of mandarins, aft as fecretaries 
to the emperor. 4. 2'-tchuen,-fao. Thefe keep in re- 
pair the harbours, royal lodging-houfes, and barks, 
which beiong to the emperor, unlefs particularly en- 
gaged in tome other office by his order. 5. The ping- 
pi-tao have the infpeftjon of the troops. 6. The tun- 
tien-hao have the care of the high-ways. 7. The.^v- 
tao fuperintend the rivers. 8. The- hai-tao infpeft the 
fea-coafts. 

Thus the whole adminiffration of the Chinefe em- 
pire is intruded to the mandarins of letters ; and the 
homage paid by the common people to every manda- 
rin in office, almoft equals that paid to the emperor 
himfelf. This indeed flows from the nature of their 
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China. government. In China it is a received opinion that 

the emperor is the.father of the whole empire ; that v—» 
the governor of a province is the father of that pro- 
vince ; and that the mandarin who is governor of a 
city is alfo the father of .that city. This idea is pro- 
duftive of the higheff refpeft and fubmiffion, which is 
not at all leffened by their great number ; for though 
the mandarins.of letters amount to more than 14,000, 
the fame refpeft is paid to every one of them. 

The mandarins of arms are never indulged with any 
fiiare in the government of the Hate ; however, to at- 
tain to this dignity, it is alfo neeelfary to pafs through 
the degrees of bachelor, licentiate, and doctor of arms. 
The accomplifiiments neceflary for a mandarin of arms 
are, ftrength of body, with ability and readinefs in per- 
forming the various military exercifes, and compre- 
hending the orders requifite for the pvofeffion of arms : 
an examination on thefe fubjefts muff be undergone 
before the candidate can attain the wilhed-for dig- 
nit7; l ■ ° 6r The mandarins of arms have tribunals, the members T,-ibun«l oi 
of which are felefted from among their chiefs ; and T16 man^a" 
among: thefe they reckon princes, counts, and dukes ; 1 

for all thefe dignities, or fomething equivalent to them, * * 
are met with in China. The principal of thefe tribu- 
nals is held at Peking, and confab of five c’afles. 
1. The mandarins of the rear-guard, called hsou-fou. 
2. Of the left wing, or tfa-fou. 3. Of the right vying, 
or yem-feou. 4. Of the advanced main-guard, or tc- 
hong-fou. 5. Of the advanced guard, or//7rw-/o«. Thefe 
five tribunals are fubordinate to one named iong-tching- 
fou; the prefident of which is one of the great lords of 
the empire, whofe authority extends over all the mili- 
tary men in the empire. By his high dignity he could 
render himfelf formidable even to the emperor; but to 
prevent this inconvenience, he has for his aflefibr a 
mandarin of letters, who enjoys the title and exercifea 
the function of fuperintendant of arms. He muff al- 
fo take the advice of two infpeftors who are named by 
the emperor; and when thefe four have agreed upon 
any meafure, their refolution muff ftill be fubmit- 
ted to the revifal of an higher court named Ping-pou, 
which is- entirely of a civil nature. The chief of thefe 
mandarins is a general of courfe, whofe powers are e- 
quivalent to thoie ot our commanders in chief; and 
below him are other mandarins who aft as fubordinate 
officers. 

i hefe two clafles of mandarins compofe what is 
called the. nobility of China ; but as we have already 
hinted, their office is not hereditary; the emperor* a- 
lone. continues or confers it. They have the privilege 
of remonttrating to the emperor, either as individuals 
or in a body, upon any part of his conduft which ap- 
pears contrary to the intereffs of the empire. Thefe 
remonftrances are Icldom ill received, though the fove- 
reign complies with them only when he himfelf thinks 
proper. 1 he number of literary mandarins in China is 
computed at upwards of 14,000 ; and thofe of arms at 
18,000 ; tne former, however, are confidered as the 
principal body in the empire ; and this preference is 
thought to damp the'military ardour of the nation in 
general, and to be one caufe of that weaknefs in war 
for which the Chinefe are remarkable. 

I he armies of this empire are proportioned to its Mi'i ary 
vaft extent and population j being: computed in time force. 
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of peace at more than 700,000. Their pay amounts 
to about twopence half-penny and a meafure of idee 
per day, though fome of them have double pay, and 
the pay of a horfeman is double that of a foot-foldier; 
the emperor furnilhes a horfe, and the horfeman re- 
ceives two meafures of fmall beans for his daily fub- 
fiftence ; the arrears of the army being punctually paid 
up every three months. 

The arms of a horfeman are, a helmet, cuirafs, lance, 
and fabre ; thofe of a foot-foldier are a pike and fabre; 
fome have fufees, and others bows and arrows. All 
thefe are carefully infpeCted at every review ; and if 
any of them are found in the leaft rufted, or otherwife 
in bad condition, the poffelTor is inftantly punifhed ; if 
a Chinefe, with 30 or 40 blows of a flick ; or, if a 
Tartar, with as many lafhes. 

Though the ufe of gun-powder is certainly very 
ancient in China, it appears to have been afterwards 
totally loft, at leaft fire-arms feem to have been almoft 
entirely unknown fome centuries ago. Three or four 
cannon were to be feen at that time about the gates of 
Nanking ; but not a fingle perfon in China knew how 
to make ufe of them ; fo that, in 1621, when the city 
of Macao made a prefent of three pieces of artillery 
to the emperor, it was found neceffary alfo to fend 
three men to load them. The .utility of thefe wea- 
pons was quickly perceived by the execution which the 
three cannon did againft the Tartars, at that time ad- 
vanced as far as the great wall. When the invaders 
threatened to return, the mandarins of arms gave it as 
their opinion, that cannons were the beft arms they 
could make ufe of againft them. They were then 
taught the art of calling cannon by F. Adam Schaal 
and Verbieft, two Jefuit miffionaries, and their artil- 
lery was increafed to the number of 320 pieces; 
at the fame time that they were inftru&ed in the me- 
thod of fortifying towns, and conftruCting fortreffes 
and other buildings according to the rules of modern 
architefture. 

The beft foldiers in China are procured from the 
three northern provinces, the others being feldom 
called forth, but allowed to remain at peace with their 
families ; indeed there is not often occafion for exert- 
ing their military talents, unlefs it be in the quelling 
of an infurreftion, when a mandarin or governor ufu- 
ally accompanies them. They march in a very tu- 
multuous manner, but want neither fkill nor agility in 
performing their different evolutions. They, in ge- 
neral, handle a fabre well, and {hoot very dexteroufly 
with bows and arrows. There are in China more than 
2000 places of arms; and through the different pro- 
vinces there are difperfed about 3000 towers or caftles, 
all of them defended by garrifons. Soldiers continu- 
ally mount guard there ; and on the firft appearance 
of tumult, the neareft centinel makes a fignal from 
the top of the tower, by hoifting a flag in the day 
time, or lighting a torch in the night ; when the 
neighbouring garrifons jnftnediately repair to the place 
where their prefence is neceffary. 

The principal defence of the empire againft a fo- 
reign enemy is the great wall which feparates China 
from Tartary, extending more than 1500 miles in 
length, and of fuch thicknefs that fix horfemen may 
eafily ride abreaft upon it. It is flanked with towers 
two bow-fhots diftantfrom one another; and it is laid 
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that a third of the able bodied men in the empire China, 
were employed in conftrufting it. The workmen —— 
were ordered, under pain of death, to place the ma- 
terials lo clofely, that not the leaft entrance might be 
afforded for any inftrument of iron ; and thus the 
work was conftrudted with fuch folidity, that it is ftill 
almoft entire, though 2000 years have elapfed iince it 
was conftrudted. This extraordinary work is carried 
on not only through the low lands and valleys, but o- 
ver hills and mountains ; the height of one of which 
was computed by F. Verbieft at 1236 feet above the 
level of the fpot where he ftood. According to F. 
Martini it begins at the gulf of Lea-tong, and reaches 
to the mountains near the city of Kin on the yellow 
river ; between which places it meets with no interrup- 
tion except to the north of the city of Suen in the 
province of Pecheli, where it is interrupted by a 
ridge of hideous and inacceflible mountains, to which 
it is clofely united. It is likewife interrupted by the 
river Hoang-ho ; but for others of an inferior fize, 
arches have been conftrudted, through which the wa- 
ter paffes freely. Mr Bell informs us, that it is car- 
ried acrofs rivers, and over the tops of the higheft hills, 
without the leaft interruption, keeping nearly along 
that circular range of barren rocks which inclofes the 
country'; and, after running about 1200 miles, ends 
in impaffable mountains and fandy deferts. The foun- 
dation confifts of large blocks of ftone laid in mortar; 
but all the reft is of brick. The whole is fo ftrong 
and well built, that it fcarcely needs any repairs ; and, 
in the dry climate in which it Hands, may remain in 
the fame condition for many ages. When carried o- * 
ver fteep rocks, where no horfe can pafs, it is about 15 
or 20 feet high ; but when running through a valley', 
or croffinga river, it is about 30 feet high, with fquare 
towers and embrafures at equal diftances. The top is 
flat, and paved with cut ftone ; and where it rifes over 
a rock or eminence, there is an afeent made by an 
eafy ftone-ftair. “ This wall (our author adds) was 
begun and completely finiflied in the fliort fpace of five 
yrears ; and it is reported, that the labourers ftood fo 
clofe for many miles, that they could hand the mate- 
rials from one to another. This feems the more pro- 
bable, as the rugged rocks among which it is built 
muft have prevented all ufe of carriages ; and neither 
clay for making bricks, nor any' kind of cement, are 
to be found among them.” 

The whole civil government of China is managed courff fty 
by the following courts. 1. The emperor’s grand which the 
council, compofed of all the minifters' of ftate, prefi- civil go- 
dents and affeffors of the fix fovereign courts, and 0fyernment 

three others, to be afterwards mentioned. This is ne-is ^iana" 
ver affembled but on affairs of the greateft importance; 
the emperor’s private council being fubftituted to it 
in all cafes of fmaller moment. 2. The chief of the 
other courts furnifties mandarins for the different pro- 
vinces, watches over their conduct, and keeps a journal 
of their tranfadtions, and informs the emperor of them, 
who rewards or punifhes according to the report he 
gets. _ ’ 

This fecond tribunal, which may be called a kind 
of civil inquifition, is fubdivided into four others ; the 
firft entrufted with the care of feleCting thofe who, on 
account of their learning or other good properties, are 
capable of filling the offices of government; the fecond 
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appointed to take care of the conduft of the mandarins; the fecond, while the fixth has the care of the arms, Chis?,, 
the third affixing the feals to the different public ads, tents, chariots, barks, and ftores necefl’ary for military  v J 

giving the feals to mandarii%, and examining thofe of operations ; fo that nothing relative to tliefe can be 
the different difpatches ; while the fourth enquires in- put in execution without the concurrence of all the 
to the merit of the grandees of the empire, not ex- three tribunals. g, 
cepting the princes of the imperial blood themfclves. To prevent any unlawful combination among the Cenfors, 
The principal fovercign court to which there four laft tribunals, each lias its cenfor appointed. This is an 
are fubordinate is called Lii-pou. officer wrhofe duty is merely to watch over the pro- 

2. Hcu-pou, or the grand treafurer, fuperintends all ceedings of the court, without deciding upon any' 
the finances of the ftate ; is the guardian and protec* thing himfelf. He affifts therefore at ail affemblies, 
tor of the treafures and dominions of the emperor, revifes all their ads, and without acquainting the court 
keeping an account of his revenues, tfr. fuperintend- . in the lead with either his lentiments or intentions, 
ing the management and coining of money; the pub- immediately informs the emperor of wdiat he jud- 
lic magazines, cuftpm-houfes ; and, laffly, keeping an ges to be amifs. He likewdfe gives information of the 
exad regifter cf all the families in the empire. To behaviour of the mandarins, either in the public ad- 
affift this court, 14 others are appointed throughout miniftration of affairs, or in their private condud ; 
the different provinces of the empire. nay, fometimes he wall not fcruple to reprimand the 

3. Li-pou, or the court of ceremonies. “ It is an emperor for what he fuppofes to be erroneous in his 
undoubted fad (fays M. Grofier), that ceremonies condud. 
form, in part, the bafe of the Chinefe government. Thefe cenfors are never removed from their places- 
I his tribunal therefore takes care to fupport them, but in order to be promoted ; and thus, holding their 
and enforce their obfervance ; it infpeds alfo the arts offices for life, they have the greater courage to fpeak 
and fciences. It is confulted by the emperor when he out when they obferve any impropriety or abufe. 
defigns to confer particular honours ; takes care of the Their accufation is fufficient to fet on foot an inquiry, 
annual facrifices. offered up by him, and even regu- which generally leads to a proof; in which calc the 
lates the entertainments which he gives either to accufed is difeharged from his office, and never held 
flrangers or to his own fubjeds. It alfo receives and in any eflimation afterwards. The complaints of the 
entertains foreign ambaffadors, and preferves tranquil- cenfors, however, are referred to the very tribunals a- 
lity among the different religious feds in the empire, gainft whofe members they complain ; though, being 
It is affifted by four inferior tribunals. afraid of an accufation themfelves, they very feldonv 

4. Ping-pou, or the tribunal of arms, comprehends pafs fentence againft the accufers. 
in its jurifdidion the whole militia of the empire ; in- Befides all this, the cenfors alfo form a tribunal of 
fpeding alfo the fortreffes, magazines, arfenals, and their own, named tm-tche-yven. Its members have a. 
ftore-houfes of every kind, as well as the manufado- right of remonftrating with the emperor, whenever his 
lies of arms both offenfive and defenfive ; examining owm intereft or that of the public renders it neceffary. 
and appointing officers of every rank. It is compo- They infped all lawyers and military men in public 
fed entirely of mandarins of letters; and the four tri- employments. “ In fhort (fays M. Grofier), they 
bunals depending upon it coniifl alfo of literati.” are, morally fpeaking, placed between the prince and 

5\ ^ae hong-pou is tne criminal bench for the whole the mandarins ; between the mandarins and the peo* 
empire, and is afllflcd by 14 fubordinate tribunals. pie; between the people and families; between fami- 

6. bhe cong-pou, or tribunal of public works, fur- lies and individuals ; and they generally unite to the 
vcys and keeps in repair the emperor’s palaces, as well importance of their office incorruptible probity and 
as thofe of the princes and viceroys, and the buildings invincible courage. The fovereign may, if he pro- 
w rere the tribunals are held, with the temples, tombs ceeds to rigour, take away their lives ; but many of 
of t re foveieigns, and all public monuments. It has them have patiently fuffered death, rather than betray 

e ides the fuperintendence of the ftreets, public high- the caufe of truth, or wink at abufes. It is not fuf- 
ways, budges, lakes, rivers, and every thing relating ficient therefore to have got rid of one, they muff all be 
eitnet to internal or foreign navigation, hour inferior treated in the famemanner; thelall that might be fpared 
turunso a nil in the dilcharge of thefe duties ; the would tread in the fame Heps with no lefs reiolution than 
J the plans of prlbhc works ; the fecond thole who went before him. In the annals of no nation cu.e ting t c work-mops in the different cities of the do we find an example of fuch a tribunal, yet it appears 

ernpu^. , tie tmid furveying the caufeways, roads, to be neceffary in all, without exception. We muit 
nr gps, canals, &e. ; and the fourth taking care of not, however, imagine, that the privileges of a cenfor. 

^‘1 f °.r s I)alyC0°5 gardens, and orchards, and re- gave him a right to forget his duty to his fovereign, 
C'i P‘0< ut'c* or to communicate to the public thofe remarks which 1 t!l , tribunals are compofed, one half of Chi- he takes the liberty of making to him: were he only 
ne e, and the other of Tartars ; and one of the pre- to give the leall hint of them to his colleagues, he » 
idents of each iupenor tribunal is always a Tartar would be punilhed with death; and he would ffiare 

,b°rn\ r , e 0 , ! C0Ults a.bovt deferibed, however, the fame fate did he, in any of his reprefentations, 
aa aiiomte can lonty e/en m its own jurifdidlion ; buffer a fingle word, inconfiltent with moderation or 

nor can its deciffons be carried into execution without refpedk, to efcape him.” 
the concurrence of another tribunal, and fometimes of There are Hill two other courts in China, both,of Two courts 
levcral others. _ t he tourth tribunal, for inftance, has them peculiar to the empire, which deferve to be men-Pe‘u!iar to 
indeed under its junfdi&ion the whole troops of the tinned. The firft is that of princes ; and which, inChina* 
empire ; but the payment o> them is entrufted with conformity with its title, is compofed of princes only. 

In. 
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In the triers of this tribunal are inferibed the names 
of all the° children of the imperial family as foon as 
they are born ; and to thefe are alio configned the 
dignities and titles which the emperor confers upon 
them. This is the only tribunal where the princes 
can be tried ; and here they are abfolved or pumfhed 
according to the pleafure of the judges. 

The other tribunal is that of hiftory, called by the 
Chinefe han-lln-yvan. It is compofed of the grease ft 
geniufes of the empire, and of men of the moil pro- 
found erudition. Thefe are entrufted with the edu- 
cation of the heir apparent to the throne, and the 
compilation and arrangement or the general hiftory of 
the empire; which lad part of their office renders 
them formidable even to the emperor himfelt. from 
this body the mandarins of the firft clais, and the p;e- 

60 fidents of the fapreme clafs, are generally chcfen. 
Filial piety The bafts of all the civil laws of the Chinefe « li- 
the bafts piety. Every mandarin, who is a governor eitner 
aii their of ^' \nc^ or'city, muft initruct the people afTem- 

bled round him twice a-month, and recommend to 
them the obfervance of certain falutary rules, which 
are fummed up in a few ffiort fentences, and fuch as 
no perfon can ever be fuppofed capable of forget- 

111 The Chineffi are allowed only to have one wife, whole 
rank and agemuflbe nearly equal to that of their huf- 
bands; but they are allowed to have .evenu concubines, 
whom they may admit into their houfes without any for- 
mality, after paying the parents a fum of money, and en- 
tering into a written engagement to ufe their daugh- 
ters well. Thefe concubines, however, are all in iub- 
ieetion to the lawful wife ; their children are confider- 
ed as hers; they addrefs her as mother, and can give 
this title to her only. A perfon that has once been 
married, whether man or woman, may lawfully marry 
a-rain, but it is then no longer neceffary to ftudy e- 
quality of age or condition. A man may choofe his 
fecond wife from among his concubines; and, in_all 
cafes, this new marriage requires very few formalities. 
A widow is abfolute miftrefs of hcvfelf, and can nei- 
ther be compelled by her parents to marry again, nor 
to continue in a ftate of widowhood, contrary to her 
own inclination. Thofe of moderate rank, however, 
who have no children, do not enjoy the fame privilege; 
as the parents of the former hufband can dilpofe of 
'her in marriage, not only without her confent, but 
without her knowledge. The law authonfes the dii- 
pofal of them in this manner, in order to indemnify 
the relations of the deceafed hulband for tlm nr°riey 
they may have coft him. If the wife is left big 
with child, this cannot take place, until ffie is de- 
livered ; nor can it be done at all it ihe brings forth 
a fon There are likewife two exceptions ; 1. when 
the parents of the widow affign her a proper mainte- 
nance ; and, 2. if the widow embraces a religious life, 
and becomes a bonzefte. # . 

Divorces are allowed in China in cates of adultery, 
mutual diflike, incompatibility of tempers, jealoufy, 
&c. No hufrand, however, can put away or fell his 
wife until a divorce is legally obtained ; and if this re- 
gulation be not ftriftly obferved, the buyer and feller 
become equally culpable. If a wife, lawfully married, 
privately withdraws herfelf from her hufoand, he may 
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immediately commence an aftion at law ; by the fen- Cl 
tence of which fhe becomes his Have, and he is at li- 
berty to fell her to whom he pieafes. On the other 
hand, if an hulband leaves his wife for three years, ftie 
is at liberty', after laying her cafe before the manda- 
rins, to take another hufoand ; but if fhe were to an- 
ticipate their confent, fhe would be liable to a fevere 
punifhment. 

Marriage is deemed illegal in China in the follow- 
ing cafes. 1. If a young woman has been betrothed 
to a young man, and prefents have been given and re- 
ceived by the parents of the intended hufoand and 
■wife. 2. If in the room of a beautiful young wo- 
man another be fubftituted of a difagreeable figure ; 
or if the daughter of a free man marry his Have ; or 
if any one give h.s Have to a free woman, pretending 
to her parents that he is his fon or relation. In all 
thefe cafes the marriage is null and void ; and all thofe 
who have had any fhare in making up the match arc 
feverely punifhed. 

3. Any mandarin of letters is forbidden to form an 
alliance with any family refiding in the province or city 
of which lie is governor. 

4. No Chinefe youth can enter into a ftate of mar- 
riage during the time of mourning for his father ©r 
mother ; and if promifes have been made before, they 
ceafe immediately on that event taking place. After 
the ufual time of mourning is expired, however, tke 
parents of the intended bride are obliged to write to 
thofe of the young man, putting him in mind of his 
engagement. 

c. Marriage is alfo fufpended when a family expe- 
riences any fevere misfortune, and even if a near rela- 
tion were thrown into prifon ; though this may be fet 
aiide, provided the unfortunate perfon give his confent. 

6. Two brothers cannot marry two fillers ; nor is 
a widower at liberty to marry his fon to the daughter 
of a widow whom he choofes for his own wife. A 
man is alfo forbidden to marry any' of his own relations, 
however diftant the degree of conianguinity may be 
between them. 

In China every father of a family is refponfible for 
the conduct of his children, and even of his dome- 
ftics ; all thofe faults being imputed to him which it 
was his duty to have prevented. Every father has the 
power of felling his fon, “ provided (fays the law) 
the fon has a right of felling himfelf.” This'cullom, 
however, is barely tolerated among the middling and 
inferior ranks ; and all are forbidden to fell them to 
comedians, or people of infamous charafter, or very 
mean ftations. 

In China a fon remains a minor during the whole 
lifetime, and is even liable for the debts contradled by 
his father, thofe from gaming only excepted. Adop- 
tion is authorifed by law, and the adopted child imme- 
diately enters into all the rights of a lawful for. ; only 
the law gives a right to the father of making a few 
difpofitions in favour of his real children. The chil- 
dren, however, whether adopted or not, cannot fuc- 
ceed to the dignity or titles of their father, though 
they may to his eftate. The ernperor alone can con- 
fer honours; and even then they mull be refigned 
when the perfon attains the age of 70 ; though this 
reffonation is confidered as an advice rather than a 
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law. The will of a father cannot be fet afide in Chi- inflifted. 
na on account of any informality ; nor can any mo- 
ther in this empire make a will. 

Though the Chinefe laws authorife flavery, yet the — mt cnuuucu, duu join- - 
power of the mailer extends only to thole matters ed together in fuch a manner, that he can neither fee collar 
which concern his own fervice ; and he would be pu- his feet nor put his hands to his mouth ; fo that he is 

C H I 
This machine is compofed of two pieces of Chin* 

wood hollowed out in the middle, which, when put 
together, leave fufficient room for the neck. Thefe 74 
are laid upon the Ihoulders of the criminal, and join- rhe ca,,gUf> 
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which concern his own fervice ; and he would be pu 
nilhed with death for taking advantage of his power 
to debauch the wife of his Have, 

By the laws of China hufbandmen are exempt from 
the payment of taxes after he has begun to till the 
earth to the beginning of harvelt. 

In criminal matters every perfon accufed mull be 
examined before five or fix tribunals ; and whofe en- 
quiries are diredled not only againll him, but againft 
his accufer, and the witnelfes that appear in the caufe. 
tie is, however, obliged to remain in prifon daring 
the procefs.: “ but (fays M. Grofier) the Chinefe 
prifons are not horrible dungeons like thofe of fo ma- 
ny other nations ; they are fpacious, and have even a 
degree of convenience. One of the mandarins is ob- 
liged to infpedt them frequently ; and this he does 
with the greater punctuality, as he mull anfwer for 
thofe who are fick. He is obliged to fee them pro- 
perly treated, to fend for phylicians, and to fupply 
them with medicines at the emperor’s expence. If 
any of them dies, he mull inform the emperor, who 
perhaps will order fome of the higher mandarins to 
examine whether the former has discharged his duty 
faithfully or not. 

The flightell punilhment in China is the baftinado; 
and the number of blows is to be determined by the 
degree of the offender’s guilt. Twenty is the lowell 
number; and in this cafe the punilhment is eonlider- 
ed as having nothing infamous in it, but being only a 
fimple paternal correction. In this way the emperor 
fometimes orders it to be infliCled on his courtiers; 
which does not prevent them from being afterwards 
received into favour, and as much refpedled as 
before. Every mandarin may inflift the ballinado 
when any one forgets to falute him, or when he fits 
in judgment in public. The inftrument of correction 
is called panrtfce, and is a piece of bamboo a little flat- 
ted, broad at the bottom, and polilhed at the upper 
extremity, in order to manage it more ealily with the 
hand. When the punilhment is to be inflicted, the 
magillrate fits gravely behind a table, having on it a 
bag filled with fmall Hicks, while a number of petty 
officers Hand around him, each furnilhed with thele 
pan-tfees, and waiting only for his fignal to make ufe of 
them. The mandarin then takes oat one of the little 
Hicks contained in the bag, and throws it into the hall 
of audience. On this the culprit is feized and firetch- 
ed out with his belly towards the ground ; his breech- 
es are pulled down to his heels, and an athletic do- 
meflic applies live fmart blows with his pan-tfee. If 
the judge draws another fmall Hick from the bag, ano- 
ther officer lucceeds, and bellows five more blows ^ 
and fo on until the judge makes no more fignals. 
When the puniffiment is over, the criminal muH throw 
himfelf on his knees, incline his body three times to 
the earth, and thank the judge for the care he takes 
of his education. 

For faults of a higher nature, the carrying of a 
wooden, cellar, called by the Portuguefe the cangue, is 

incapable of eating without the affifiance of another. 
This difagreeable burden he is obliged to carry day 
and night ; its weight is from 50 to 200 pounds, ac- 
cording to the enormity of the crime, to which the 
time ot carrying it is alfo proportioned. For rob- 
bery, breaking the peace, or dillurbing a family, or 
being a notorious gambler, it is generally carried three 
months. During all this time the criminal is not al- 
lowed to take flicker in his own houfe, but is Hationed 
for a certain fpace of time, either in fome public fquare, 
the gate of a city or temple, or perhaps even of the tri- 
bunal where he w-as condemned. On the expiration 
of his term of punifhment, he is again brought be- 
fore the judge, who exhorts him in a friendly manner 
to amend ; and after giving him 2Q found blows difi- 
charges him. 

Banifhment is infiidled for crimes of a nature inferior Banifh-     m v-miico ua a uatuit nuerior 
to homicide, and the duration is often for life, if the ment> 
Cnimnals be fent into i artary. Some culprits are 
condemned to drag the royal barks for three years, 
or to be branded in the cheeks with a hot iron, indi- 
cating the nature of their tranfgreffions. Robbery be- 
tween relations is more feverely punifhed than any 
other; and that is aceounted the moil atrocious where 
younger brothers or nephews appropriate to themfelves 
beforehand any part of the fucceffion in which they 
have a right to fhare with their elder brothers or 
nephews. 

Information agamfi a father or mother, grandfather P;:nifh- 
or grandmother, uncle or eldefi brother, even though rnent of 
the accufation be juft, is punifhed with ico blows ()f'"formers 
.4-1-.    1 C 1 . \ ___ a rro i vv 1 r r-i 'j _ the pan-tfee, and three years banifhment. If the ac-Vc* 

how inflic- 

cufation be falfe, it is puniihed with death. Defici- 
ency in proper filial refpett to a father, mother, grand- 
father, or grandmother, is punifhed with 100 blows of 
tlie pan-tfee ; abufive language to thele relations is 
death by firangling; to firike them is punifited by 
beheading ; and if any one prefumes to hurt or maim 
them, his flefh is torn from his bones with red hot 
pmceis, and he is cut into 1000 pieces. Abufing an 
eidei brother is punifhed with 100 blows of the pan- 
tlee ; Hriking him, with the punifhment of exile. 

Homicide, even though accidental, is punifhed with Capita] pu- 
death in China. A rope about fix or feven feet in niflunents, 
length, with a running noofe, is thrown over the Cn- 
minal s head ; and a couple of domefiics belonging totC * 
the tribunal pull it firongly in different directions. 
They then fuddenly quit it, and in a few momenta 
give a fecond pull; a third is feldom neceffary to fi- 
mfh the bufinefs. Beheading is accounted in China 
the moil difhonourable of all puniihments, and is re- 
feived only for defperate aflaffins, or thofe who com- 
mit fome crime equally atrocious with murder. To be 
cut in a thoufand pieces is a punifhment inflidled only 
upon Hate criminals orrebellious iubjecls. It is performed 
by tying the criminal to a poll, fealping the fkin from 
the head, and pulling it over the eyes. The execu- 
tioner then tears the flefh from different parts of the 
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China, unhappy wretch’s body ; and never quits this horrible 

v  employment till mere fatigue obliges him to give over: 
the remains of the body are then left to the barbarous 
fpedtators, who finifh what he has begun. 1. nough 
this punifhment, however, has been inflicted by fome 
emperors with all the dreadful circumltances juft men- 
tioned, the law orders only the criminal’s belly to be 
©pened, his body to be cut into ieveral pieces, and 
then thrown into a ditch or river. 

The torture, both ordinary and extraordinary, is 
ufed in China. The former is applied to tne hands 
or feet: for the hands, fmall pieces of wood are ap- 
plied diagonally between the fingers of the criminal; 
his fingers are then tied clofe with cords, and he is 
left for fome time in that painful fituation. I he tor- 
ture for the feet is ftill worfe. An inftrument, con- 
filling of three crofs pieces of wood, is provided, that 
in the middle being fixed, the others moveable. The 
feet of the criminal are then put into this machine, 
which fqueezes them fo clofe that the ancle bones be- 
come flat. The extraordinary torture confills in 
making fmall gafhes in the body, and then tearing oil' 
the fkin like thongs. l< is never applied but for 
fome great crime, inch as treafon, or where the cumi- 
nal’s guilt has been clearly proved, and if is neccfiary to 
make him difcover his accomplices. 

Notwithllanding theie dreadful punifhments, M. 
Grofier is at great pains to prove that the laws of the 
Chinefe, with regard to criminal matters, are extieme- 
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execution of a criminal till he has prepared himfelf by 
failing. Like other monarchs he has the power of ’ 
giving pardons ; but in this refpedl is much more li- 0afe6 jn 
mited than any other. The only cafes in which the which 
Chinefe monarch can remit the punifliraent inflibled crimes may 
by law are, 1. To the fon of a widow who has not ^ pardon- 
married again ; 2. To the heir of an ancient lamily ; 
3. The defcendents of great men or citizens who have 
deferved well of their country; and, 4. laltly, The Ions 
or grandfons of a mandarin, who has become uluftri- 
ous, and diilinguifhed himfelf by faithfully dilchar- 
ging the duties of his office. Neither a child, nor a 
man of very advanced age, can be cited before a tribu- 
nal. The fon of a very aged father and mother is 
pardoned, if private property or the public peace 
be not hurt by giving him a pardon ; and if the ions 
of fuch a father and mother he all guilty, or accom- 
plices in the fame crime, the youngelt is pardoned in 
order to comfort his parents. 

In China the accufed are always treated with ten- 
dernefs and lenity, being accounted innocent uniil 
their guilt be clearly proved ; and even then, liberty 
excepted, they are icarce allowed to want for any thing. 
A jailor is punifhed who behaves rigoroufly towards Ins 
prifoners ; and the judges mud like wile aniwer at their 
peril for any additions to the feverity of the law ; de- 
pofition being the flighted punifhment inlhtled upon 
them. 

Subilitution is fometimes allowed by the laws of 
ly mild. “ One’law (fays he) will no doubt appear" China; fo that the near relation of a guilty per- 
exceedingly fevere and rigorous; it inflids the punifli- fon may put himfelf in the criminal’s place, pro- 

Thofe who 
read the hiftory of China will be apt to fall into cer- 
tain miftakes vefpcding the penal laws of that na- 
tion. Some of its fovereigns have indulged them- 
felves in gratifying fanguinary caprices which wrere 
not authorifed by the laws, and which have often been 
confounded with them ; but thefe princes are even yret 
ranked among the number of tyrants, and their names 
are itill abhorred and detefted throughout the whole 
empire. The Chinefe, in their criminal procedure, 
have a great advantage over all other nations: it is 
airnoft. impoffible that an innocent man fhould ever be- 
come a vidim to a falfe accufation : in fuch cafes the 
accufer and witnefles are expofed to too much danger. 
The flownefs of the procefs, and the numberlefs fe- 
vifions it undergoes, are another faieguard for tne ac- 
cufed. In fhort, no fentence of death is ever carried 
into execution until it has been approved and con- 
firmed by the emperor. A fair copy of the whole 
procefs is laid before him ; a number of other copies 
are alfo made out, both 111 the Chinefe and laitar 
languages, which the emperor fubmits to the exami- 
nation of a like number of doctors, either I artars or 
Chinefe. When the crime is of great enormity, and 
clearly proved, the emperor writes with his own hand 
at the bottom of the fentence, “ When you receive 
this order, let it be executed without delay.” In 
cafes where the crime, though punifhable by death 
according to lawr, is ranked only in the ordinary clafs, 
the emperor writes at the bottom of the fentence, 
“ Let the criminal be detained in prifon, mid exe- 
cuted in autumn';” that being the feafon in which 
they are generally executed, and all on the fame day. 

The emperor of China never figns an order for the 

vided, however, that the chaftifement be flight, and 
the accufed his ancient friend. The ions, grand- 
fons? wife, and brothers of a banifhed Chinefe, are al- 
lowed to follow him into exile; and the relations of all 
perfons are permitted to viiit them in prifon, and to 
give them every affiftance in their power ; to do which 
good offices they are even encouraged, initead of being 
prevented. go 

Every city in China is divided into different quar-Qf the ci- 
ters, each of which is fubjetled to the infpeTion of ties and 
a certain officer, who is anfwerable for whatever paffes'their g°~ 
in the places under his jurifdidtion. Fathers of fami-'erumen‘* 
lies, as we have already obferved, are anfwerable for 
the conduit of their childien and domeitics. Neigh- 
bours are even obliged to anfwer for one another, 
and are bound to give every help and affiftance in 
cafes of robbery, hie, or any accident, efpecially 
in the night-time. All the cities are furnifhed witn 
gates, which are barricaded on the commencement 
of night. Centinels are alfo polled at certain di- 
ftances throughout the ftreets, who flop all who walk 
iu the night, and a number of horfemen go round 
the ramparts for the lame purpofe; fo that it is almoit 
impof hie to elude their vigilence by favour of the 
datkntfs. A ftriit watch is alfo kept during the day- 
time; and all thofe who give any fufpkion by their 
looks, accent, or behaviour, are immediatly carried be- 
fore a mandarin, and fometimes even detained until the 
pleafure of the governor be known. 

Private quarrels do not often happen in China,, and 
it is rare that they are attended with a fatal ifiue. 
The champions fometimes decide the quarrel wfith.. 
their fills, but moll frequently refer the cafe to a man- 
darin, wrho very often orders them both a found druU- 



I 
Chra. 

C H 
bing. None but military people are 
wear arms in public ; and this privilege is extended 
even to them only during the time of war, -or when 
they accompany a mandarin, mount guard, or attend 

H I 
Chin*. 

Sr 
Borrowing 
of money. 

Si 
Cf the Ch 
nefe roads. 

i J * ' O' 
review. Pro dilutes are not allowed to remain within 

the walls of a city , or to keep a houfe of their own 
even in the fuburbs. They may, however, lodge in 
the houfe of another ; but that other is accountable 
for every diflurbauce which may happen on their ac- 
count. 

In all the Chinefe cities, and even in fome of their 
ordinary towns, there is an office where money may be 
borrowed upon pledges at the common rate of the 
country; which, however, is no lefs than 30 per cent. 
Every pledge is marked with a number when left at 
the office, and mud be produced when demanded; 
but it becomes the property of the office if left there 
a fingle day longer than the term agreed upon for the 
payment of the money. The whole tranfadlion re- 
mains an inviolable fecret; not even the name of 
the perfon who leaves the pledge being inquired 
after. 

Great attention is paid by the adminidration of 
China to the oonveniency of travellers. The roads 
are generally very broad, all of them paved in the 
fouthern provinces, and fome in the northern ; but 
neither horfes nor carriages are allowed to pafs along 
thefe. In many places valeys have been filled up, and 
rocks and mountains cut through, for the purpofe of 
making commodious high ways, and to preferve them 
as nearly as poffible on a level. They are generally 
bordered with very lofty trees, and in fome places 
with walls eight or ten feet high, to prevent travellers 
from going into the fields; but openings are left in 
proper places, which give a pafiage into crofs roads 
that lead to different villages. Covered feats are 
ereffed on all the great roads, where travellers may 
/belter themfelves from the inclemency of the wea- 
ther ; temples and pagods are alfo frequent, into 
which travellers are admitted without fcruple in the 
day-time, but often meet with a refufal in the night. 
In thefe the mandarins only have a right to reft them- 
felves as long as they think proper There is, how- 
ever, no want of inns on the great roads, or even the 
crofs ones in China ; but they are ill fupplied with 
provifions’; and thofe who frequent them are even obli- 
ged to carry beds along with them to fleep on, or elfe 
take up with a plain mat. 

Towers are erected on all the roads of this great 
empire, with watch-boxes on the top, with fiag-ftaffs, 
for the convenience of fignals in cafe of any alarm. 
Thefe towers are fquare, and generally conftru&ed of 
brick, but feldom exceed twelve feet in height. They 
are built, however, in fight of one another, and are 
guarded by foldiers, who run with great fpeed from 
one to another, carrying letters which concern the 
emperor. Intelligence of any remarkable event is alfo 
conveyed by fignals; and thus the court is informed 
with furprifing quicknefs of any important matter. 
Thofe which are built on any of the roads conducting 
to court, are furnifhed with battlements, and have alfo 
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permitted to very large bells of call iron. According to law thefe 

towers ffioiild be only five lys, about half a French "—v— 
league, diftant from one another. R 

There is no public poft-office in China, though fe- Method of 
veral private ones have been eftablifhed; but the COU- convey* 
tiers and officers charged with difpatches for the em- aucc- 
pire have only a right to make ufe of them. This 
inconvenience, however, excepted, travellers find con- 
veyance very eafy from _one part of China to ano- 
ther. Great numbers of porters are employed in every 
city, all of whom are aflociated under the conduct of 
a chief, who regulates all their engagements, fixes the 
price of their labour, receives their hire, and is refpon- 
fible for every thing they cany. When porters are 
wanted, he furniffies as many as may be neceffary, and 
gives the fame number of tickets to thedraveber; who 
returns one to each porter when they have conveved 
their loads to an appointed place. Thefe tickets are 
carried back to the chief, who immediately pays them 
from the money he received in advance. On all the 
great roads in China there are fe veral offices of this 
kind, which have a lettled correfpondeace with others; 
the travellers therefore have only to carry to one of 
thefe offices a lift of fuch things as they wiffi to have 
tranfported : this is immediately written down in a 
book ; and though there fhould be occafion for two, 
three, or four hundred porters, they are inftantly fur- 
ni^ed. Everything is weighed before the eyes of 
their chief, and the hire is five pence per hundred 
weight for one day’s carriage. An exacd regifter of 
every thing is kept in the office; the traveller pays 
the money in advance, after which he has no’ occafion 
to give himfelf any farther trouble : ou his arrival at 
the city he defigns, his baggage is found at the cor- 
responding office, and every thing is delivered to him 
with the moil fcrupulous exadtnefs. 

Ehe cuftom-houfes are here regulated by the gene- 
ral police of the country; and according to M. Gro- 
fier’s account, thefe cuftom-houfe officers are the moft 
civil in the world. They have no concern with any 
clafs of people but the merchants, whom they take 
care not to diftrefs by any rigorous exactions; nei- 
tner, though they have authority to do fo, do they 
flop travellers till their baggage is examined, nor do 
they ever require the fmalleft fee from them. Duties 
are paid either by the piece or the load; and in the 
former cafe credit is given to the merchant’s book 
without afking any queftions. A mandarin is ap- 
pointed by the viceroy of each province to infpect 
the cuftom-houfee of the whole diftricl; and the man- 
darins have alfo the care of the poll offices. 

m forma times the only money ufed in China was Money of 
made of frnall fhells, but now both filver and copperthe emPire» 
coin are met with. The latter eonfifts of round 
pieces about nine-tenths of an inch (a) in diameter, 

fma^ ^4uare bole in the middle, inferibed with 
two Chinefe words on one fide, and two Tartar ones 
on the other. I he filver pieces are valued only by 
their weight. For the convenience of commerce the 
metal is therefore caft into plates of different fixes; 
and for want of fmali coin, a Chinefe always carries * 

about 

(a) The Chinefa foot is longer by one hundredth part than the French, and the inch Is divided into ten parts. 
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about him his leaks, weights, and a pair of fclffars to 
cut the metal. This operation is performed by put- 
ting the hirer between the feiffars, and then knocking 
them pgainft a ilone till the pieces drop off. In gi- 
ving of change, however, people have no right to va- 
lue Hirer by the numerical value ot copper, ^this bc- 
iri;' entirely regulated by the intriniic value ot the me- 
tals. Thus, an ounce of filver will fometimes be 
worth 1000 copper pieces, and fometimes only 800 ; 
and thus the copper money of China may frequently 
be fold for more than it would pafs for in commerce. 
The emperor would lofe much by this recoinage, were 
he not the foie proprietor of all the copper mines in 
China. It is, however, exprefsly forbidden to employ 
copper coin in any manufa&nre where it might be 
employed as plain copper, and it is alfo forbidden to 
be fold for the purpofe of melting : ^ but, if the 
price of the metal has not fallen, the intraftion o. this 
law is not very feverely punifhed. On tne Ocher 
hand, if the value of unwrought copper exceeds that 01 
the coin, a quantity of the latter is iffued out to re- 
flore the equilibrium. 

To keep up a conftant circulation of all the coin 
in the empire, the Chinefe government are attentise 
to preferve an equilibrium between the proportional 
value of the gold and lilver; that is, to regulate tue 
intrinfic value of each in fuch a manner that the. pof- 
feffor of filver may not be afraid to exchange rt^ for 
copper, nor the pofteffor of copper for.filver. .The 
method ufed for this purpofe is, when lilyer becomes 
fcarce, to make all the payments for fome time in filver; 
but if copper, to make them all for fome tune in that 
tnetal only. _ . 

The commerce of China is under the impecticn of 
the tribunal of finances; but on this fubjtdt the Cui- 
nefe entertain an opinion quite different from that of 
the Europeans. Commerce, according to them, is 
only ufeful as far as it eafes the people of their fuper- 
fluities, and procures them neceffaries. For this rea- 
fon they confider even that which is earned on at 
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are, fo much the more confined and wretched mu ft Hum. 
thofe of the poor be ; and the more their tables are " 
covered with a variety of difhes, the nrore mull the 
number of thofe mcreafe wiio are reduced to tne nc- 
ceffxty of feeding upon plain rice. Men, united by 
fociety in a large and populous kingdom, can employ 
their induflfy, talents, and economy, to no better pur- 
pofe than to provide neceffaries for all, and piocuie 
convenience for fome.” - ^ 87 

Trie only commerce confidered by the Chinefe as Hiftory of- 
advantageous to their empire, is that with Raffia an^^ t^c 
Tartary ; by which they are fupplied with thofe fur* , a 

fo neceffary in the northern provinces. The difputes 
concerning the limits of the refpeaive empires of 
RmTia and China feem to have paved the way to this- 
commerce. Thefe difputes were fettled by tieaty 
on the 27th of Auguft 1689, under the reign of Ivan 
and Peter Akxiowitz. The chief of the embaffy on- 
the part of Ruffia was Golovin governor of Siberia, 
and two Jefuits were deputed on the part of tiie em- 
peror of China; and the conferences were held in 
Latin, with a German in the Ruffian ambaffador’s 
train, who was acquainted with that language. By 
this treaty the Ruffians obtained a regular and per- 
manent trade with China, which they hau. long de- 
fired ; but in return they yielded up a large territory, 
befides the navigation of the river Amour. . The firit 
intercourfe had taken place in the beginning of the 
17th century ; at which time a fmai! quantity of Chi- 
nefe merchandize was procured by fome Ruffian mer- 
chants from the Ralmuck Partars. The rapid and 
profitable fale of thefe commodities encouraged cer- 
tain Siberian Wayvodes to attempt a direft and open 
communication with China. for tins puipoie fe- 
veral deputations were fent to the emperor; and though 
they failed of obtaining the grant of a regular com- 
merce, their attempts were attended with fome 
eonfequences of importance. Phus the Ruffian 
merchants were tempted to fend traders occafionally 
to Peking- : bv which means a faint connexion was 

‘‘They “kl from us (fry «be CWncfe) our fiiks, teas, ever, svas at laft mtermpteu by the commeoceoteut of 
and porcelain : the price of thefe articles is raifed hoftilities on the raver Amour: but a.ter the conck- 
through all the provinces: fuch a traue therefore can- 
not be beneficial. The money brought us by Euro- 
peans, and the high-priced baubles that accompany it, 
are mere fuperfluities to fuch a ftate as ours. We 
have no occafion for more bullion than what may be 
neceffary to anfwer the exigencies of government, and 
to fupply the relative wants of individuals. It was 
faid by Kouan-tfe, two thoufand years ago, That the 
money introduced does not enrich a kingdom in any 
other way than as it is introduced by commeice. I\o 
commerce can be advantageous long, but tnat which 
confifts in a mutual exchange of things necefiary or 
ufeful. That trade, whether carried on by barter or 
money, which has for its cbjeft the importing of ar- 
ticles that tend to the gratification of pride, luxury, 
or curiofity, always fuppoles the exiftence of luxury : 
but luxury, which is an abundance of fuperfluitks 
among certain claffes of people, fuppofes the want of 
neceffaries among a great many others. The mon. 
horfes the rich put to their carriages,, the greater will 
be the number of thofe who are obliged to.walk on 
foot j the larger and more magnificent their homes 

foil of the treaty in 1689, was refumed with uncom- 
mon alacrity on the part of the Ruffians: and the ad- 
vantages thence arifing were found to be fo confide* 
rable, that a defign of enlarging it was formed by Pe- 
ter the Great. Ifbrand Ides, a native oi the duchy of 
Holftein, then in the Ruffian fervice, was therefore 
dlfpatcbtd to Peking in 1692; by whofe means the 
liberty of trade, before confined to individuals, was 
now extended to caravans. In the mean time, pri- 
vate merchants continued to trade as befoie, not 
only with the Chinefe, but alfo at the head quar- 
ters of the Mogul Tartars. The camp of thefe ro- 
ving Tartars, which was generally Rationed near the 
confluence of the Orhon and Toula rivers between the 
fouthern frontiers of Siberia and the Mogul defert, 
thus became the feat of an annual fair. Complaints, 
however, were foon made of the diforderly behaviour 
of the R.uffians; on which the Chinefe monarch 
threatened to expel them from his dominions entirely, 
and to allow them neither to trade with tne Chinefe 
nor Moguls. This produced another embaffy to Pe- 
king in 17195 when matters were again adjuiled to 
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of the taxes are paid in kind; thofe, for inftance,  v'—» 
who breed lilk worms, pay their taxes in filk, the 
hufbandmen in grain, the gardeners in fruits, See. 
This method, at the fame time that it is exceedingly 
convenient for the fubjedt, is no way detrimental to 
the public intereft. There are numbers of people every 
where in the ferviceof government, who are thus furnifh- 
ed with food and clothing; fo that the commodities col- 
lefted as taxes are almbil confumed in the provinces 
where they are levied ; what remains is fold for the 
behoof of the emperor, and the money depofited in 
the imperial treafury. 1 he taxes paid in money arife 
principally from the cultoms and fale of fait (which 
belongs entirely to the emperor), from the duties 
paid by veffels entering any port, and from other im- 
pofts on various branches of mamifadtures. Excepting 
thefe, the trader fcarcely contributes any thing to the 
exigencies of the ftate, and the mechanic nothing at 
all; the whole burden of taxation thus falling upon the 
hufbandman. This burden is regulated in proportion 
to the extent and fertility of his lands; and the great- 
eft care has been taken to manage matters fo, that he 
may neither be overcharged in the impofition nor 
haraffed in the levying of the duties. “The regiftering 
of lands (fays M. Grofier), fo often and 10 no purpofe 
projected in France, has been long prabdifed in this 
empire, notwithftanding its prodigious extent.” 

I he levying of taxes in China is as iimple as the Of the 
nature of the thing will admit of. The duties levied ta1fes 111 

from towns and villages are carried to cities of the ^^ina* 
third elafs ; then they are condufted to thofe of the 
fecond ; then to thofe of the firft ; and at laft to the 
capital. The levying and impofition of taxes is fub- 
mitted to the tribunal of finances ; and matters are fo 
managed, that befides the confumption in each diftribl 
for due barging the ordinary expences of government, 
fomething is left by way of referve for anfwering ac- 
cidental demands, and to be ready in cafes of neceflity. 
This fum becomes gradually lefs from the capital to 
cities of the firft, fecond, and third clafs. A proper 
ftatement of what is paid in the provinces, of what is 
referved in the different cities, or contained in the dif- 
ferent treafuries of the empire, is fubjebted to the ex- 
amination of the grand tribunal of finances. This re- 
vifes the whole, and keeps an exaft account of 
what is confumed, and of whatever furplus may be 

Lending money upon intereft has been in ufe in Of I<fndinpj 
China for about 2000 years. It has often been abolifh- money, and 
ed, and as often eftablifhed. The intereft, as has been ^e^cienc*es 

already hinted, is no lefs than 30 per cent, and the year >n Pa'y,
)
I!!=‘ 

is only lunar. A tenth part of this intereft is paid interelc’ 
monthly ; and concerning neglebls of payment, the fol- 
lowing laws have been enabled. “ However much the 
debt may have accumulated by months or years, the 
principal and intereft fhall remain always the fame. 
AV hoever infringes this law fhall receive 40 blows of a 
pan-tjee; or an hundred, if he ufes any artifice to add 
the principal and intereft together.” This law is ex* 
plained by the following. “ Whoever fhall be con- 
yicted before a mandarin of not having paid a month’s 
intereft, ftiall receive ten blows; twenty for two 
months, and thirty for three ; and in this manner as 

the fatisfablion of both parties. 
“ was of no long duration; for the Ruffians having 

foon renewed their diforderly behaviour, an order for 
their expulfion was iffued in 1722, and all intercourfe 
between the two nationsforbidden. The differences were 
once more made up in 1727, and a caravan allowed to 
go to Peking once in three years, provided it con- 
fifted of no more than 100 perfons ; and that during 
their ftay their expences fhould not, as formerly, be 
defrayed by the emperor of China. The Ruffians 
at the fame time obtained permiffion to build a church 
within the precinbb of the caravanfary; and that 
four priefts were allowed to refide at Peking for the 
celebration of divine fervice ; the fame indulgence 
being granted to fome Ruffian fcholars, for the pur- 
pofe of learning the Chinefe language, and qualify- 
ing themfelves for being interpreters between the two 
nations. This intercourfe continued till the year 
1755 5 fince which time no more caravans have been 
fent to China. It was firft interrupted by a miiun- 
derftanding betwixt the two courts ; and though that 
difference was afterwards made up, no caravans have 
been fent ever fince. The emprefs of Ruffia, fenfible 
that the monopoly of the fur trader(which was entire- 
ly confined to the caravans belonging to the crown, 
and prohibited to individuals) was prejudicial to com- 
merce, gave it up in favour of her fubje&s in 1762; 
and the centre of commerce betwixt the two nations 
is now at Kiatka. Here the trade is entirely carried 
on by barter. The Ruffians are prohibited from ex- 
porting their own coin ; finding it more advantageous 
to take goods in exchange than to receive bullion at 
the Chinefe ftandard. The principal exports from 
Ruffia are furs of different kinds ; the moft valuable 
of which are thofe of fea-otters, beavers, wolves, foxes, 
martins, fables, and ermines; the greater part of 
which are brought from Siberia and the newly difeo- 
vered Hands ; but as they cannot fupply the demand, 
there is a neceffity for importing foreign furs to Pe- 
terftmrg, which are afterwards fent to Kiatka. Vari- 
ous kinds of cloth are likewife fent to China, as well 
as hardware, and live cattle, fuch as horfes, camels, 
&c. The exports from China are, raw and manufac- 
tured filk, cotton, porcelain, rhubarb, mulk, &c. The 
government of Ruffia likewife referves to itfelf the 
exclufive privilege of purchafing rhubarb. It is 
brought to Kiatka by fome Bukharian merchants, who 
have entered into a contrail to fupply the crown with 
it in exchange for furs : the exportation of the beft 
rhubarb is forbidden under fevere penalties, but yet is 
procured in fufficient quantities, fornetimes by clan- 
deftinely mixing it with inferior roots, and fometimes 
by fmuggling it direftly. Great part of Europe is 
fupplied with rhubarb from Ruffia. 

The revenue of the emperor of China amounts to 
more than 41 millions fterling; and might eafily be 
increafed, did the fovereign incline to burden his fub- 
jedls with new impofitions. The annual expences of 
government are indeed immenfe, but they aie regulated 
in fuch a manner as never to be augmented but in 
cafes of the utmoft neceffity ; it even happens very of- 
ten that adminiftration makes greater favings every 
year. When this happens to be the cafe, the furplus 
ierves to increafe the general treafure of the empire, 
and prevents the neceffity of new impofitions in time 

N° 77. 
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debtor Is then obHgtd to pay principal and mtereft; five kinds 
but thofe who obtain payment by ufmg violence and 
force, are condemned to receive 24 blow s. 

Many Chinefe writers have endeavoured uniuccets- 
fully to fhow why government fhould allow inch ex- 
orbitant intereft to be taken for money ; but them oft 
fatisfadory and rational account feems to be, that .he 
great intereft of money prevents the rich from pur- 
chafing much land ; as landed eftates would only em- 
bariafs and impoverifh them, their produce _ being fo 
much inferior to that of money. 1 he patrimony of 
a family in China is feldom divided ; and it nevei hap- 
pens there, as in almoft every other country, that 
wealth and riches are engrofled by one part of the na- 
tion, while the other poffefles nothing. . 

Agriculture is by the Chinefe confidered as the firft 
and moft honourable of all profeffions ; fo that in tnis 
empire the hufbandman enjoys many and great privi- 
leges, while the merchant and mechanic are much lefs 
efteemed. Part of the crop is allowed to be ufed m 
diftillation; but if the harveft happens to be bad this 
operation is prohibited. In China, the tillage of the 
earth is not only encouraged by law, but alfo y 
example of the emperor, who annually tills the earth 
with his own hands. The beginning of fpring m 
China is always reckoned to be m the month oi Fe- 
bruary ; but it belongs to the tribunal of mathematics 
to determine the precife day. The tribunal of ceremo- 
nies announces it to the emperor by a memorial , 
which everything requifite to be done by him is men- 
tioned with the moft fcrnpulous exaftnefs. I hei - 
vereign then names 12 of the moft illuftnous perfons m 
his court to accompany him, and to hold the plough 
after he has performed his part of the ceiernony. 
Among thefe there arc al^a^ courts3- and'if children into the river: they imagine that, by doing 

fo. they make a„ expiry facnfice to t!l= fplri, of 
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    of feeds already mentioned: lafcy, four c>.ina. ^ 
pieces of cotton-cloth, proper for making dreftes, are 'T'—“ 
diftributed to each of the labourers, who affift in yok- 
ing the oxen and preparing the feeds ; and the fame 
prefents are made to 40 other perfons who have only 
been fpeclators of the ceremony. ^ 93 

“ We muft not (fays M. Grofier) judge of the Of the pea- 
Chinefe peafants from thofe of Europe, efpecially infams- 
what relates to the lights acquired by education, f ree 
fchools are very numerous in every province ol China, 
and even fome of the villages are not deftitute of this 
advantage. The fons of the poor are there received 
as readily as thofe of the rich ; their duties and their 
ftudies are the fame ; the attention of the mailers is 
equally divided between them ; and from this obfcure 
fource talents often fpring, which afterwards make a 
confpicuous figure on the grand ftage of life. No- 
thing is more common in China than to fee the fon 
of a peafant governor of that province in which his 
father had long toiled in cultivating only a few 
acres. The father himfelf, if taken from his plough, 
and elevated to a fuperior fphere, might, by reviving 
the inftruClion he received in his youth, and efpecial- 
ly if he be endowed with genius, find him fell fully com- 
petent for his new employment.” _ 

The Chinefe have been greatly reproached with the Grofier's 
inhuman practice of murdering their children; but defence of 
though our author cannot deny that they are guilty”1^™ 
of this practice, he excufes them by faying, that “ thecharge of 
crime when committed in China is commonly owing murdering' 
to the fanaticifm of idolatry ; a fanaticifm which pre-and expo- 
vails only among the Weft of the people. It is either 
in obedience to the oracle of a bonze, to deliver them- 
felves from the power of magic fpells, or to difcharge 
a vow, that thefe infatuated wretches precipitate their 

tigue, the fubllitutes muft be authonfed by the ern- 
peror The feftival is preceded by a facrifice, which 
the emperor offers up to Chang-ti (the fupreme God); 
after which he and his attendants prepare themfelves 
bv three days faffing and continence. Others are ap- 
pointed by the emperor, on the evening before the 
•ceremony, to go and proftrate themfelyes at the fe- 
pulchre of his anceftors, and to acquaint them, that, 
on the day following, he intends to celebrate a grand 
facrifice. This is offered up on a fmad mount a few 
furlongs’diftant from the city, which, by the indif- 
penfable rules of the ceremony, muft be 50 feet m 
height. The Chang-ti is invoked Dy the emperor, 
who fncrifices under the title of fovereign pontiff, and 
prays for an abundant harveft in favour of his people. 
He then defeends, accompanied by the_ three princes 
and nine preftdents who are to put their hands to the 
plough along with him ; the field fet apart lor tiuspnr- 
pofe being at a fmall diftance from the mount. Forty 
labourers are felefted to yoke the oxen, and to prepare 
the feeds which tlie emperor is to fow ; and which are 
.of five different kinds, viz. wheat, rice, two kinds of 
•millet, and beans. They are brought to the tpot m 
magnificent boxes, earned by perfons of the moil 
dillmguifiled rank. The emperor then lays hold of 
the plough, and turns up feveral furrows ; the princes of 
the blood do the fame, and then the prefidCnts; after 
which the emperor throws into the furrows tae 
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fo, they make an expiatory facrilice to the fpirit of 
the river. All nations of antiquity almoft have dif- 
graced themfelves by the like horrid pradlices; but 
the Chinefe are far from countenancing this barbarity 
on that account. Befides, thefe criminal facrifices are 
never pra&ifed but in certain cantons of China, where 
the people, blinded by idolatry, are the dupes of 
prejudice, fanaticifm, and fuperfiition.—It often hap- 
pens alfo, that the bodies of thofe children which are 
feen floating on the water have not been thrown into 
it till after their death ; and this is likewife the cafe 
with ,thofe which are found in the ftreets, or lying 
near the public roads. The poverty of cthe parents 
fuggefts this difmal refource, becaufe their children 
are then buried at the expence of the public. Ex- 
pofing of children in public places is a cuftom tole- 
rated in China ; and government employs as much vi- 
gilance to have them carried away in the morning, as 
ft bellows care on their education. This is certainly 
giving people intimation to expofe their children in 
tiie night-time, and no doubt encourages the practice; 
but the dictates of humanity are here united to thofe 
of found policy. No law in China authorifes muti- 
lation ; there are indeed eunuchs in the empire, but 
their number is much lefs than what it is generally 
fuppofed to be by Europeans. The greater part of 
the'eunuchs belonging to the emperor and empreffes 
have no higher employment than that of fweeping the 

■courts of juftice,” 
4 (g L,k' 
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Like the capital cities of European kingdoms, _ _ 

^ * king, the metropolis of the Chinefe empire, is furniflt 
Gazette of with a gazette, which circulates into the remoteft 
Peking. provinces, and which is even conlidered by admini- 

ftration as an effential pail of the political conllitu- 
tion. It is printed daily at Peking, and contains an 
account of all thofe objects to which the attention of 
adminiftration is directed. In this gazette may be 
feen the names of all thofe mandarins who are ftripped 
of their employments, and the caufes of their difgrace; 
it mentions alfo the names of all thofe delinquents who 
are punifhed with death ; of the officers appointed to 
hll the places of the difgraced mandarins ; the cala- 
mities which have afflicled any of the provinces ; the 
relief given by government; and the expences incur- 
red by adminiftration for the fubfiftence of the troops, 
fupplying the wants of the people, repairing or eredt- 
ing public works; and, laftly, the remonftrances made 
to the fovereign by the fuperior tribunals, either with 
regard to his public decifions or private conducl, and 
fometimes even with regard to both. Nothing, how- 
ever, is contained in this gazette that has not imme- 
diately come from the emperor, or been fubmitted to 
his infpedlion ; and immediate death would be the 
confequence of inferting a falfehood in this minifterial 

96 paper. 
Seals of the No law or fentence, as has already been faid, is of 
emperor, any forcej unt;i the emperor’s feal has been affixed to 
mandarins, k Thjs IS about 8 inches fquarr*. anrl ie of &c. it. This is about 8 inches fquare, and is made of 

fine jafper, a kind of precious itone much efteemed 
in China ; of which only the emperor is allowed to 
have a feal. Thofe given to princes as marks of ho- 
nour are compofed of gold ^ the feals of the viceroys 
and great mandarins, of filver ; while thofe of inferior 
mandarins and magiftrates are made only of lead or 
eopper. The frze of thofe feals is greater or fmaller 
according to the rank their poffeffors hold in the tri- 
bunals or as mandarins ; and when any of them hap- 
pens to be worn out, intimation muft be fent to the 
next fuperior tribunal; on which a new one is fent, 
and the old one muft then be delivered up. The com- 
miflion of every infpeftor fent into the provinces muft 
alfo be confirmed by the emperor’s feal. The duty 
of thefe officers is to examine into the conduct of 
governors, magiftrates, and private individuals; and 
inftances are recorded of emperors themfelves afluming 
the office of infpedtors in fome of the provinces. Thefe 
officers are not only fuperior to all the magiftrates, 
but even to the viceroys of the provinces themfelves. 
When a fuperior magiftrate behaves ill to an inferior 
one, the former inftantly becomes the prifoner of the 
infpeftor, and is fufpended from his office until he has 
cleared himfelf from every imputation laid to his 
charge. The viceroy, however, is allowed to enjoy 
his office until the report of the infpeftor has been 
tranfmitted to the emperor. 

Power of Thefe viceroys are diftinguiffied by the title of Tfong- 
tac viceroys^«» and are always mapdarins of the firft clafs, pof- 
<>t provin- felling an almoft unlimited power within their diftridts. 

1 hey inarch abroad with all the pomp of royal mag- 
nificence, never quitting their palaces, on the moil 
trifling occalion, without a guard of too men. A 
viceroy is the receiver-general of all the taxes colledled 
in the province, tranfmitting them to the capital, af- 
ter having referred what he judges neceflary for the 
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mandarin 
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Pe- demands of his diftridf. All law-fuits muft be brought China. 

before his tribunal; and he has the power of palling  
fentence of death, but it cannot be put in execution 
without being firft; carried to the emperor. Every 
three years he fends to court a report of the condudt 
of the mandarins fubordinate to him; and accordin >■ 
to the contents they are either continued or difgraced. 
Thofe of whom he makes an unfavourable report are 
punilhed in proportion to their delinquency ; while, 
on the other hand, thofe who have the good fortune 
to be well reported, are rewarded in a fimilar proper- 
tiom 9S 

_ The principal mandarins are fometimes broke and Degrada- 
difmilfed from all their employments, while others are tion ot 

only removed fome degrees lower. Thofe who have 
been degraded ten fteps, run a great rifle' of never be- 
ing employed again. Thefe degraded mandarins are 
kept in perpetual remembrance of their misfortune, by 
being obliged to mention it in every public order they 
ifliie forth in their inferior ttation ; thus, “ I, fuch a 
mandarin, degraded one, two, three, &c. fteps, com- 
mand and order,” feV. Over thefe inferior mandarins 
the infpedor of the province has a very unlimited au- 
thority, and can, by his own power, deprive them of 
their employments for a great offence ; nor does he 
eonfult the court, excepting where the immediate pu- 
niffiment of the criminal is not necelfary. Every one 
of the mandarins, of whatever rank or denomination, is 
obliged, once in three years, to give in writing an 
exail account of the faults he has committed in the 
execution of his office. If he is a mandarin belong- 
ing to any of the four firft clalfes, this confeffion is ex- 
amined at court; but if it is made by any of the in- 
ferior ones, it muft be laid before the provincial tri- 
bunal of the governor. Government, however, is not fa- 
tisfied even with this confeffion; inquiry is made into the 
truth of it, and the conduft of the mandarin is feru- 
tinized with the utmoft feverity, the informations be- 
ing fubjefted to the tribunal of mandarins; where they 
are carefully examined, the merits and demerits of 
thofe fubje&ed to this political inquifition carefully 
balanced, and their names afterwards divided into three 
clafles. The firft confifts of thofe for whom rewards 
and preferment are intended; the fecond, for whom 
gentle reproof and admonition are thought neceffary ; 
and the third, of thofe who are to be fufpended for 
iome time, or removed altogether, from their offices.- 
Of thefe laft fome are allowed to continue ; but they 
receive no falary, and are not only deprived of all 
their emoluments, but even of their honours. If they 
have been guilty of any aclion tending to opprefs the 
people, or to occafion a famine or fcarcity among the 
lower ranks, their punilhment is not confined to dif- 
miffion from their offices, but they are alfo crimi- 
nally impeached. The family burying-place of every 
Chinefe is accounted facred; none dares cut down the 
trees with which it is overlhadowed until they become 
decayed with age ; and even then, not until their con- 
dition has been attefted by a mandarin : but for cer- 
tain crimes againft government or the people, the bu~ 
rying-place of a mandarin is rafed to the founefetion. 
No kind of punilhment, however, inflidled on a fa- 
ther, is fuppofed in the leaft to affedl the charafler of 
his ion; and therefore, when the latter is aiked by 
the emperor concerning, his family, he will perhaps 

CQoi.y 
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coolly anfwer, “ My father was difgraced for fiach a lias omitted to put it on, the aggreffor cfcapes with 
China. 
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crime, my grandfather was beheaded for fuch ano- 
ther,” without the acknowledgment being in the 
lead detrimental. On the contrary,, by great and 
important fervices, it is pofiible for him to wi^ie out 
thefe ftains from the memory of his anceftors. 

Though the empire of China is governed by Tartar 
princes, the latter feem to beftow much more care 
and attention on the Chinefe than their own natural 
fubjefts. Should any difpute arife between a Chinefe 
and Tartar, the former mud have greatly deviated 
from the rules of judice, if he is not acquitted even 
by thofe tribunals which are compofed of half Chinefe 
and half Tartars. The flighted fault committed by a 
Tartar mandarin is always feverely puniflied ; but the 
punifliment of the greated is often mitigated il the 
delinquent be a Chinefe; and the fame feverity is exer- 
cifed towards thofe of the military department. Thofe 
faults, however, are puniflied with the greated feveri- 
ty which hurt the intereds of the people ; for which 
reafon they feldom fall a facnfice to that clafs of petty 
tyrants who in other countries prey upon and devour 
them. Every fuperior mandarin is obliged to inform 
himfelf of the faults of his inferiors, and expofe them ; 
nay, he would be puniflied for them himfelf if he did 
not. 

Very little regard, as we have already had occafion 
™ FIUILC„ to obferve, is paid to hereditary right in China. Even 
&c. in Chi-the princes of the blood enjoy no other privilege by 
113 birth but that of wearing , a yellow girdle ; and the 

names of their children, with the exact time of their 
birth, are infcribed in a yellow book appropriated to 
that purpofe. Collateral princes are diAinguilhed by 
an orange girdle, and their children are marked, in a 
book of a red colour. The furnames of the princes 
of the reigning family are determined by the empe- 
ror alone ; the red not being allowed to affume any 
name that too much refembles thofe of the Moguls or 
Chinefe. The rank even of the emperor’s fons 
dimini flies one degree every generation; fo that, at 
the feventh, only the elded branch has a title to 
wear the yellow girdle, the red being funk into the 
rank of plain citizens. An hereditary fovereignty, 
however, pafles from one elded fon to another ; and 
this title cannot be forfeited, unlefs the poffeffor be 
guilty of feme crime. In this cafe the emperor ap- 
points to the fucceffion either one of his younger bro- 
thers or a coufln ; but thefe mud be always chofen from 
the fame branch, as the lawful branch cannot be de- 
prived of its right without the condemnation of all 
who compofe it. The only hereditary authority of 
the other princes exids among thofe troops called the 
Tartar bands. There they enjoy, without oppofition, 
that rank which they derive from their birth, but in 
every thing elfe are on a level with others. They are 
fubjefted to a military examination at dated periods, 
and are always promoted or degraded according to the 
degree of fkill they exhibit. The fame trial is un- 
dergone by the heir apparent and his fons ; the only 
indulgence fliown them being, that fchools are ap- 
pointed for their particular ufe. The princes are 
likewife indulged with a tribunal appropriated on pur- 
pofe for them, and before which alone they can be 
tried. An infult offered to a prince decorated with 
the yellow girdle is puniflied with death ; hut if he 

a badinading. A prince may be put to death by the 
emperor’s confent; but he efcapes every flighter . cor- 
poral punifliment by paying a fine. Untitled princes 
have very few privileges fuperior to thole of common 
citizens ; and are generally very poor, unlefs poi- 
feffed of fome lucrative office. Thus they are fome- 
times reduced to the neceffity of accepting the highed 
pay of a common foldier in the 1 artar bands. V hen 
they, or any of their children, however, enter into 
the marriage date, the emperor ufually makes them a 
prefent of 10b ounces of filver. He will alfo relieve 
them on other occafions^ affid their widows and or- 
phans, SSor. but in all this never departs from the mod 
exatt rules of economy ; fo that the mandarins in this, 
refpeft are much better than the relations of the fu- 
vereign himfelf. _ # 100 

With regard to the ancient religion of China, F. A- p. Amict'*; 
miot informs us, that, after making every peffible re-account of 
fearch, comparing and reafoning upon his obferva-^ 
tions, he at lad concluded, that “ the Chinefe are a ch-na. 
didinft people, who have dill preferved the characteii- 
dic marks of their fird origin; a people whofe piimithe 
doftrine will be found, by thofe who take the tiouble 
of invedigating it thoroughly, to agree in its effential 
parts with the doftrine of the chofen people, before 
Mofes, by the command of God himfelf, had configned 
the explanation of it to the facred records ; a people, 
in a word, whofe traditional knowledge, when freed 
from whatever the ignorance or fuperltition of later 
ages has added to it, may be traced back, from age to 
age, and from epocha to epocha, without interruption,^ 
for the fpace of 4000 years, even to the renewal^ of 
the human race by the grandlon of Noah. Hie 
king, or canonical books of the Chinefe, every where 
inculcate the belief of a Supreme Being, the author and 
preferver of all things. Under him they mention the 
names of Tien, or Heaven; Chang-tien, or Supreme H^a- 

Chang-ti, or Supreme Lord ; and of Hoang-chan-ti, 
Sovereign and Supreme Lord : “ Names (fays M. Gro- 
fier) correfponding to thofe which we ufe when we 
fpeak of God, the Lord, the Almighty, the Mod 
High.” 

According to the Chinefe books, the Supreme Be- 
ing is the principle of every thing that exids, and the 
father of all living ; he is eternal, immoveable, and 
independent ; his power knows no bounds ; his fight 
equally comprehends the pad, prefent, and the futui e, 
penetrating even into the inmod receffes of the heart. 
Heaven and earth are under his government; all events, 
all revolutions, are the confequences of his will ; he is 
pure, holy, and impartial ; wickednefs offends his 
fight; but he beholds with an eye of complacency the 
virtuous actions of men. Severe, yet jud, he pumih- 
es vice in a driking manner even on the throne, and 
often precipitates from thence the guilty, to place upon 
it the man who walks after his own heart, whom he hath 
railed from obfeurity. Good, merciful, and full of 
pity, he relents on the repentance of the wicked . 
public calamities, and the irregularities of the feaions, 
are only falutary warnings, which his fatherly good- 
nefs gives to men to induce them to reform and 
amend. _ , 

The performance of religious worfhip at tne pro- 
per and appointed times, has given occation to the great 
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^ exadnefs with refpea: to the kalendar, which is re- 

markable throughout the empire of China ; and all 
th^ celebrated emperors have begun their reiijns with 
a reformation of it. Our hiftorians, however, not 
contented with difeovering in the Chinefe religion the 
fundamental principles of the ancient patriarchal reli- 
gion, have alfo found in it evident fymptoms of a 
knowledge of the Trinity as believed among Chrifti- 
ans. ^ “ Among the ancient Chinefe chara&ers (fays 
M. Grofier), which have efcaped the ravages of time, 
v'e find the following A. According to the did ion ary 
of Kang-hi, this fignifies union ; according to the 
Ghoue-ouen (that book fo highly erteemed in China) A 
is three united In one ; it derives it from the charac- 
tersjou (to enter or penetrate), and ye, one j whence 
it concludes, that A means three united, penetrated, 
or incorporated into one. According to another book, 
accounted a learned and accurate explanation of the 
ancient charaders, ‘ A signifies ilrid union, harmony,, 
the chief good of man, of heaven, and of earth ; it 
is the union of the three tfai (powers, principles, or in- 
telligences) ; for, united, they dired, create, and nou- 

tiih together. The image ~ (three united in one fi- 

gure) is not fo obfeure in itfelf; however it is difficult 
to reafon upon it without being deceived : on this fub- 
jed it is difficult to fpeak.’ 

Father Amiot, fpite of all the objedions which 
the critics of Iturope may make, feems to conjedure, 
that the charadcr A might have been, among the an- 
cient Chinefe, the fymbol of the moft holy Trinity ; 
‘and the more fo (he adds), as the ancient books 
furnifh a number of texts, which give us reafon to 
fuppofe them to have been pofleffed of fome knowledge 
of this fublime myflery.» The book See-ii fays, ‘ The 
emperor formerly offered up a folemn facrifice every 
tfmee years to the Spirit Trinity and Unity, Chin-fon-yeS 
The following celebrated text of Lao-ife has long been 
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known in Lurope. ‘ ‘Aao is one by nature : the firlt 
begot the fecond ; two produced the third j the three 
created all things.’ 

1. Amiot quotes another paiTage, which appears 
to be no lefs Angular. ‘ He who is, as it were, vi- 
able, and cannot be feen, is named Khi; he who may 

.be heard, yet fpeaketh not to the ears, is called 
tie whom, m a maimer, we feel, yet cannot touch, is 
named OuA In vain do we interrogate our fenfes re- 
pebfing thefe three : our reafon, which alone can give 

us any fatisfadion, will tell us that they make only 
one. Above there is no light; below there is no dark- 
nels. He is eternal ; there is no name which can be 
given him. He refembles nothing that exifts ; he is 
an image without figure ; a figure without matter : 
his light is furrounded by darknefs. If we look up to 
him above, we behold no beginning ; if we follow him, 
we difcover no end. From what the Tab hath been 
at all times, conclude what he is, viz. that he is eter- 
nal : he is the beginning of wifdoin.’ The com- 
mentaries whiclr explain this pafiage fpeak in fuch 
itrong and prccife terms, that F. Amiot forbears to 
quote them, left he might incur the cenfure of too 
many incredulous readers.” 

The facrifices of the Chinefe were firft offered up in 
the open fields, or on feme mountain, upon what they 
call the ^ an3 which fignifies a quantity of Hones 
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thrown together in a round form, or limply a round China. 
heap of earth. A double fence, called Kiao, compo-   
fed Ox turf and branches of trees, was raifed around 
this ; and, in the fpace left between the two fences, two 
kffer altars were ereded on the right and left; upon 
which, immediately after the facrifice offered up to the 
Tien, they facrificed alfo to the Cheng, or good fpirita 
of every rank, and to their virtuous anceftors. The 
fovereign alone had a right of facrificing upon this 
Tan ; and-the cuftom of facrificing to inferior fpirits, 
according to the Chinefe commentators, may be tiaced 
even to the days of Fo-hi himfelf. The fame writers 
add, that, in addi effing themfelves to the Chang-ti, they 
ccnfidered him as the fovereign lord of the univerfe, clo- 
thed with all that power which was neceffary to fatisfy 
them with regard to the different objedsof their rtquefts; 
but that, in offering up their prayers to the inferior 
objedsof vyoifhip, they only implored their protedion 
and mediation with the Chang-ti. 

While the empire was confined within narrow bounds, 
one mountain was fufficient for the facrifices ; but in 
procefs of time it became neceffary to confecrate four 
others. Thefe were fituated at the extremities of the 
empire, and were fuppofed to correfpond with the 
lout quarters of the world ; and the prince went fuc- 
ceffiveiy every year to one of thefe mountains to offer 
up faenhees; taking occafion at the fame time to 
ihow himfelf to his people, and to inform himfelf of 
their wants. This cuftom fubfifted for a long time ; 
but at length it was found convenient to add a fifth, 
mountain in the centre of the empire ; and ever fince 
thefe have been called the five To, or the five moun- 
tains of facrifice. This method of Tubjeding the em- 
peror to regular annual jonrnies could not but be at- 
tended with many inconveniences. It was found neceffa- 
ry on this account to confecrate fome i'pot in the neigh- 
bourhood of his palace, which might be fubftituted for 
the 20 upon all occafions when the emperor could not 
repair to them. An edifice was therefore ereded, which 
at once reprefented the Kiao, Tan, and the Hail of An- 
ceftors. This laft was a neceffary part of the edifice ; 
becaufe it was incumbent on thole who offered up fa- 
ciifices, firft to repair to this hall, and acquaint their 
anceftors with what they w'ere about to perform ; and 
thither alfo they returned after facrificing, to thank 
the fame anceftors for the protedion they had received 
from the Chang-ti ; after which they offered up a 
facniice of thankfgiving in honour of them, and per- 
formed certain other ceremonies to {how their refped. 
The building contained five feparate halls, appropri- 
ated to different purpofes ; originally it had* neither 
paintings nor ornaments of any kind, and a ftair-cafe 
ot nine fteps conduded to the principal entrance. Af- 
terwards, however, it was much more richly orna- 
mented, ench of the five halls being decorated with 
columns, over which others were placed that fupported 
a fecond roof. In fucceeding times it was {tripped of 
all its ornaments, with a view to bring back religion 
to its primitive fimplicity. Its four gates were covered 
with fine mofs, reprefentiug the branches of which 
t ic double fence of the ancient Kiao were formed. 
I he ridge of the roof was covered with the fame, and 
the whole was encompaffed by a canal filled with 
water at the time of offering up the facrifices. To 
this a iecond building was added, which they called 

the 
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the temple of neatnefs, and which was ufed cn.y for pu- 
rifications and ceremonies, the former being entirely 
confecrated to the worfhip of the Chang-ti.. 

At prefent there are only two temples in Peking, 
named the Tien-tan and the Ti-tan ; in the conftruaion 
t»f which all the elegance of Chintfe architedure is 
difplayed. Thefe are both dedicated to the Chang-ti, 
but under different titles ; in the one he is adored as 
the eternal (hint; in the other, as the creator and pre- 
ferver of the world. The. ceremonies of the modern 
facrifices are greatly multiplied ; and nothing can ex- 
ceed the fplendor and magnificence with which thele 
folemnities are performed. Some time before the day 
appointed for the grand ceremony, the monarch, the 
grandees of the court, and all thofe whom their em- 

Cluna- 

ployments qualify to affitl at the folemnity, prepare 
themfelves by retirement, falling, and continence ; no 
audience is given-by the emperor, and the. tribunals 
are entirely {hut ; marriages, funerals, rejoicings, and 
entertainments of every kind, aie then forbidden. At 
Jail, on the day appointed, the emperor appears at- 
tended by an innumerable multituae, and his perfon 
fur rounded by a vaft number of princes, lords, and of- 
ficers, while every part of the temple feems to corre- 
fpond with the magnificence of the fovereign ; all the 
vafes and utenfils employed in the faenhees are ot 
gold, and cannot be applied to any other purpole ; 
even the inftruments of mufie are of enormous mag- 
nitude, and never ufed any where elfe. AH this gran- 
deur, however, ferves only to difplay in a more emi- 
nent manner the humility and abafement of the mo- 
narch during his devotion ; at which time he rolls in 
the duft, and fpeaks of hi r.fdf before the Clang-tr in 
terms of the moft abje& fubmiffion and humiliation. 

The purity of the ancient Chinefe religion lias, 
however, been long contaminated by many idolatrous 
and fanatical fe&s. Among thefe, one named Tao-fse 
was founded by a philofopher called Lao-hm or Lao-tfe, 
who was born 603 B. C. He died in an advanced 
age, leaving to his difciples a book mtitled 7cw-te, be- 
ing a colkaion of 5000 fentences.. His morality has 
a great refemblance to that of Epicurus.^ It conhfts 
principally in baniftiing all vehement dehres and paf- 
fions capable of ditlurbing the peace and tranquillity 
of the foul. According to him, the care of every wile 
man ought to be only to endeavour to live free fiom 
grief and pain, and to glide gently down the dream 
of life devoid of anxiety and care. To arrive at this 
happy Hate, he advifes hk followers to bamfh all thoughts 
of the pad, and to abfiain from every vain and ufelefs 
inquiry concerning futurity, as well as all tormenting 
thoughts of ambition, avarice, &c. It was .ound by 
the difciples of this philofopher, however, that all 
their endeavours to obtain a perfect tranqui 1 y _ 
mind were vain, as long as the thoughts of d^th in- 
tervened ? they therefore declared it pofnb.e to difcover 
a eompofitian from which drink might be made tha 
would render mankind immortal, hence they we.e 
led to the ftudy of chemidry; and, hke tne wede 
akhemids, wearied themfelvts m fearch of the phi o - 
phet’s done, until at lad they gave themfelves up to 
all the extravagancies of magic. 

The defire of avoiding death, together with the 
credulity natural to unenlightened minds, quickly pro- 
duced a number of converts to the fed of Tac-fe. 

677 ] C H 1 

Magical pra&ices, the invocation of fpirits, and the 
art of foretelling events by divination, quickly didufed — 
themfelves over the empire, and the imbecillity of the 
emperors contributed to propagate the deception. 
Temples confecrated to fpirits quickly reared their 
heads in every corner of the empire ; and two of the 
mod celebrated of the fed were authorifed to main- 
tain public worfhip there after the form which had 
been preferibed by their mader. At the fame time 
they didributed, and fold at a dear rate, images of the 
imaginary fprrits with which they had peopled the 
heavens and the earth. Thefe were, by their com- 
mand, worfhipped as fo many deities independent of 
the Supreme Being ; and, in like manner, feveral ot 
the ancient emperors were invoked as gods. 

Being patronifed by the emperors of feveral dy- 
nadies, this fed became more and more poweiful. 
At lad they had the impudence to affix, during the 
night-time, to one of the gates of the imperial city, 
a book filled with raydic charaders and magical figures. 
At break of day they informed the emperor of the 
fudden appearance of this book, and publicly declared 
that it was fallen from heaven. This trick eafily im- 
pofed upon the weak piince. tie immediately repair- 
ed, with a numerous train, to the fpot where the fa- 
ered volume appeared ; and having taken it into his 
hands in a refpedful manner, carried it in triumph to 
his palace, where he (hut it up in a golden box. An- 
other emperor carried his reverence for the fed to fuch. 
an height of impiety and extravagance, as to order a 
celebrated Tcio-fe to be publicly vvoifhipped under the 
name of Chang-ti. The fed thus patronifed by the 
princes, and accommodated to the credulity of the 
vulgar, continued to gain ground in fpite of every op- 
polition from the wifer pait of the people, and is ilul 
very powerful in China. At prefent they offer up 
three different vidims, a hog, a fowl, and a filh, to a 
fpirit whom they invoke. Various ceremonies, fuch 
as howling, drawing fantaftical figures upon paper, ma- 
king an hideous noife with kettles and drums, are ufed 
in their incantations ; and though it may readily be 
believed that they are for the moft part unfuccefsful, 
yet their credit is Hill kept up by thofe cafes in which 
they fucceed by accident. 

The' chief of the Tao-fse is invefted by government 
with the dignity of grand mandarin, which is enjoyed 
by his fuceeffors : he refides in a fumptucus palace iu 
a town of Kiang-fi ; and the fuperftitious confidence 
of the people attrads an immenfe number thither from 
all parts of the empire. Some arrive in order to be 
cured of difeafes, others to get an infight into futu- 

The impoftor diftributes to them fmall bits ot 
paper filled with magical charaders and the ignoiant 
wretches depart well fatisfied, without grudging the 
expence of their journey, though ever fo long. 

A ft ill more pernicious and more widely diffiifed fed Qf theWor- 
is that of the idol Fo, which came originally from In- jhipFer3 L.f 
dia. The Tao-fse had promifed to the brother of one y0. 
of the emperors of China to introduce him to a com- 
munication with fpirits. The credulous prince having 
heard of a great fpirit named Fo, who refided in In- 
dia, prevailed on his brother to fend an embafiy thi- 
ther. On the arrival of the ambaffadors, however, 
they could find only two worfhippers of this , deity, 
both of whom they brought to China. Several images 
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China, of Fo were alfo collefted at the fame time ; and thefe, 

together with fome canonical books of the Indians, 
were placed on a white horfe, and carried in proceffion 
to the imperial city. 

This fuperftition was introduced into China about 
the 65th year of the Chriftian asra, and foon made 
vafl progrefs. One of its principal do&rines is that 
of the metempfychofis, or tranfmigration of fouls, of 
which M. Grofier thinks he was the inventor, and that 
Pythagoras, who travelled into feveral parts of India, 
had borrowed the doctrine .from him. The account 
given of him by the bonzes is, that finding himfelf, 
at the age of 70, opprefled with infirmities, he called 
his difciples together, and told them he was unwilling 
to leave the world without communicating the fecret 
and hidden myfteries of his dodtrine ; which were, in 
fhort, that all things had proceeded from a vacuum 
and nothing, and to that they mult return. This doc- 
trine produced a correfponding mode of aftion, or ra- 
ther of inadtion, in thofe who believed it: for thus 
the great happinefs of man was made to confift in ab- 
folute annihilation ; and therefore the nearer he could 
bring himfelf to this Hate during life, the happier he 
was fuppofed to be. 

The common dodtrine, however, which admits of a 
diftindtion between good and evil, finds more profe- 
lytes among the vulgar, whofe fituation in life will not 
allow them to fpend their time in perpetual idlenefs. 
According to this, the righteous will be rewarded and 
the wicked punilhed after death. They fay alfo, that 
the god Fo came to fave mankind, and to expiate their 
fins; and that he alone can procure them a happy re- 
generation in the life to come. Five precepts are like- 
wife inculcated on thofe who adopt this dodtrine : 
I. Not to kill any living creature. 2. Not to take 
away the goods of another. 3. Not to pollute them- 
felves by uncleannefs. 4. Not to lie; and, 5. Not to 
drink wine. Above all, they recommend to them to 
perform adts of mercy, to treat their bonzes well, 
build temples, &c. 

The dodtrine of metempfychofis has introduced in- 
to China an infinite number of idols, who are all wor- 
Ihipped on the fuppofition that the fpirit of Fo has 
tranfmigrated into the animals they reprefent. Thefe 
idols, however, feem not to be worlhipped with great 
fincerity ; but, like the images of faints in the more 
fuperfiitious countries of Europe, are beaten and thrown 
in the dirt when their votaries happen not to obtain 
their defires, which they impute to the obftinacy or 
weaknefs of the idol. Nay, M. Grofier gives an ac- 
count of one man, who having ineffedtually paid a fum 
of money to the bonzes of a certain idol for the cure 
of his daughter, brought a formal accufation igainil 
the idol itfelf; and in fpite of all that the bonzes could 
fay in its behalf, got its worlhip fupprefied throughout 
the province. 

The bonzes of China are reprefented as a maft ava- 
ricious and hypocritical race of men, ready to pradlife t e bonzes. every k;nd of villany, and even to fubjedt themfelves 
to the moft intolerable tortures, in order to obtain mo- 
ney from the compaffion of the public when they can- 
not get it in any other way ; and an edid of one of 
the emperors is cited by M. Grofier, by which great 
cumbers of their religious houfes were fuppreiTed. In 
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order to perpetuate their fed, they purchafe young 
children, whom they take care to inftrud in all the 
myfteries and tricks of their profeffion ; but except- 
ing this, they are in general very ignorant, and few 
of them would be able to give any tolerable account 
of the tenets of their own fed. They are not fubjed 
to a regular hierarchy, but acknowledge fuperiors a- 
mong them whom they call grand bonzes, who have 
the firft place in all religious aftemblies at which they 
happen to be prefent ; and great profit is derived from 
certain religious clubs, both of men and women, at 
which the bonzes are always called to aflift. Their 
wealth is likewife augmented by pilgrimages to certain 
places where there are temples more or lefs reverenced, 
and where a multitude of abfurd ceremonies are per- 
formed. Thefe bonzes, as may be eafily imagined, are 
inveterate enemies to the progrefs of Chriftianiiy, tell- 
ing the moft abfurd ftories concerning the milfionaries; 
as that they pluck out the eyes of their converts to 
conftrud telefcopes with, &c. The literati, however, 
and the more feniible part of the nation, hold them in 
the greateft contempt. 

We fhall conclude this detail of the Chinefe reli-p. 
gion with giving an account of one other fnperftition wSitfoi 
winch feems peculiar to the nation. It is named fong- of the f0„g- 
chouiy which fignifies wind and water. By this they 
mean the lucky or unlucky fituation of a houfe, bury- 
ing-place, &c. If any imprudent perfon has built a 
houfe clofe to that of a Chinefe, in fuch a manner 
that the angle formed by its roof flanks the wall or 
roof of the former houfe, the propiietor ever after 
lives in terror of utter ruin and deftrudion from the 
malignant influence of that angle. An implacable 
hatred inftantly commences betwixt the two families, 
and often gives rife to a law-fuit, which furniflies mat- 
ter of difeuffion for fome of the fuperior tribunals. 
K no redrefs can be had at law, however, the Chinefe 
is then reduced to the neeeffity of ereding, on the top 
of his houfe, an enormous image of a dragon, or fome 
other monfter, with its mouth gaping towards the angle, 
and, as it were, threatening to fwallow it up; after 
which the apprehenfions of the proprietor begin to 
fubfide, and tranquillity is reftored to the family. In 
this manner the governor of Kien-tchang fecured him- 
felf from the influence of the church of the Jefuits, 
which, being built on an eminence, overlooked his pa- 
lace. Not depending, however, entirely on the good 
offices of his tutelary dragon, he alfo took the wife 
precaution of altering his principal apartments, and 
railing, at the diftance of 200 paces from the church, 
a kind of large facade three ftories high. But un- 
luckily the death of his fuccefibr was attributed to 
this facade ; for the mandarin being attacked with a 
diforder in his breaft, which made him fpit up a white 
phlegm, this fymptom was thought to be owing to the 
walls of the facade, which were very white, and which 
were forthwith painted black. The falutary precau- 
tion, however, happened to be taken too late ; for the 
governor died notwithftanding the black colour of the 
walls. 

We Ihould never have done (fays M.^Grofier), 
were we to relate all the fuperftitious ideas of the Chi- 
ne e, refpedfing the lucky and unlucky fituation of hon- 
ks, the quarter which doors ought to front, and the 
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China, plan and day proper for cooftrudling th doves in which and fends the bride home to her relations. JTo get nd , 

they cook their rice:” But the object on which they oi her in this manner, however, cofts a ium equal to 
employ their greateft care is the choice of the ground what he originally gave in.dowry to obtain her. 
and fituacion 'for a burying-place. Some quacks fol- The Chinefe women, even of the firft ran*, ie dom 
low no other profeflion than that of pointing out hills quit their apartment, which is fituated m the mo.t re- 
and mountains which have an afpeft favourable for tired part.of the houfe, and m which they are iecluded 
works of that kind. When a Chinefe is perfuaded from all fociety but that of their domeftics. 1 he book 
of the truth of fuch information, there is no fum of ceremonies requires that there fliould be two ^Par'> 
which he would not give to be in pofieffion of the for- ments in every houfe; the exterior one .or the huiband, 
tunate fpot. The greater part of the Chinefe are of the interior for the wife. They mull even be fepani- 
opinion that all the happinefs and misfortunes of life ted by a wall or wooden partition, the door of which 

106 depend upon the fcng-choui. Is carefully guarded $ nv. : is the hufban at t cHy to 
Tews and A colony of fews was eftablifhed in China about enter the wife’s apartment, or fhe to quit it, without 
Muh.mie- tjie year 20g g q . j5Ut are now reduced to a fufficient reafon. According to the fame book, the 

Chinir fmall number of families at Cai-fong, the capital of prattling and loquacity of a woman are reckoned fuf- 
tbe province of Honan. The Mahometans have mul- ficient grounds for a divorce. A woman, however, 
tiplied much more than the Jews. It is above 600 cannot be divorced on any account, if fhe loles her pa- 
years fince they firil entered the empire, where they rents after marriage, or if fhe has worn three years 
have formed different eflablifhments. At firft their mourning for the lofs of her hufband, father, or mo- 
number was augmented only by marriages ; but for 
fome time paft they have been more particularly at- 
tentive to the extending of their fe£l and propagating 
their do&rine. The principal means employed for 
this purpofe are, to purchale a great number of chil- 
dren brought up in idolatry, whom their poor parents 
are glad to part with ; and thefe they circumcile, and 
afterwards inftrudl in the principles of their religion. 
During the time of a famine which defolated the pro- 
vince of Chang-tong, they purchafed more than io,oco 
of thefe children ; for whom, when grown up, they 
procured wives, built houfes, and even formed whole 
villages of them. They are now become fo numerous, 
that in the places where they refide they entirely ex- 
clude every inhabitant who does not believe in their 
prophet, and frequent a mofque. 

Ceremo- With regard to the manners of the Chinefe, they 
nies of bear ao refemblance to thofe of any other nation ; and, 
marriage, if we may believe their hiftorians, they are the fame 

at this day that they were 4000 years ago. The wo- 
men are condemned almoft to perpetual imprifonment 
within the precinfts of their own houfes, and are ne- 
ver feen even by their intended hulbands before mar- 
riage. He knows nothing of her looks or perfon but 
from the account of fome female relation or confident, 
who in fuch cafes afts the part of match-maker; though, 
if impofed upon either with regard to her age or fi- 
gure, he can have recourfe to a divorce. The fame 
matrons who negociate the marriage, alfo determine the 
fum which the intended hufband muft pay to the pa- 
rents of the bride 1 for m China a father does not give 
a dowry to his daughter ; it is the hufband who gives 
a dowry to the wife. When the day appointed for 
the marriage is arrived, the bride is placed in a chair 
or clofe palanquin, the key of which is committed to 
the care of a trufty domeftic, who muft deliver it to 
none but the hufband. The latter, richly dreffed, waits 
at his gate for the arrival of the proceffion. As foon 
as it approaches, the key is put into his hands he 
eagerly opens the chair, and for the firft time perceives 
his good or bad fortune. If he is contented with his 
new fpoufe, the bride defeends and enters the houfe, 
where the marriage is concluded by feafting and mer- 
riment as in other countries ; but if the bridegroom 
is. very much difappointed, he fuddenly Ihuts the chair, 

ther. 
A widow of any rank above the common, who has 

children, feldom enters a fecond time into the marriage 
ftate, though thofe of the ordinary rank generally do. 
The poorer fort are not at liberty to follow their own 
inclination; but are fold for the behoof of the parents 
of the deceafed. As foon as the bargain is conclu- 
ded, a couple of porters bring a chair, which is guard- 
ed by a number of trufty people. In this the widow 
is fhut up, and thus conducted to her new hufband. 

“ Mailers (fays Mr Grofier), for the moft part, are 
very defirous of promoting marriage among their 
flaves, whatever Mr Paw may fay ; who, without any 
foundation, has ventured boldly to aflert the contrary. 
They have even very ftrong motives to induce them to 
encourage thefe marriages,; the children produced by 
them are ftill their flaves ; and befides their becoming 
new property to them, the fathers and mothers are 
thus more ftrongly attached to their fervice.” - 108 

Concubinage is tolerated in China, though not au- Conci’^' 
thorifed by any law'. This privilege is granted only to 
the emperor, the princes of the blood, and mandarins; 
and none but the emperor is permitted to have more 
than one. The common people generally avail them- 
felves of the toleration granted them in this re- 
fpeft, and wall have two or three concubines if they 
can afford it. They are, however, careful to excufe 
themfelves as well as they can to their wives in this 
refpeCl, pretending only a defire of having many 
children, and a number of women to attend their 
waves. Others, defirous of having a male child, which 
perhaps their lawful w’ife cannot have, take a concu- 
bine for this reafon only, and difmifs her as foon as 
their wiflies are accompliflied : they then permit her 
to marry whom Ihe pleafes, and frequently even pro- 
vide a hufband for her themfelves. Thefe concubines 
are almoft all procured from two cities named Tang- 
tcheou and Sou-tcheou, where they are educated, and 
taught tinging, dancing, muiic, and every accompliih- 
nient fuitable to women of quality, or which can render 
them agreeable and pleafing. The greater partof them 
are purchafed in other places, to be again difpofed of; 
and this is the principal branch of trade carried on by 
thefe two cities. Unlawful intrigues are feldom heard 
of in China. Whoever feduces the wife of another 
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is punifhed with death ; and the fame punifhment is 
generally inflidted on the perfon who debauches a 
young woman. 

From the accounts we have of the education of chil- 
dren in China, one might be apt to conclude, that, in 
Head of being the ignorant fuperftitious race already 
defcribed, they ought to be the moft intelligent people 
in the world. The book of ceremonies directs the edu- 
eatiom of a child to commence as foon as it is born, 
and defcribes exadlly the qualities which its nurfe 
ought to have. She mull fpeak little, adhere ftridlly 
to truth, have a mild temper, behave with affability to 
her equals, and with refpedl to her fuperiors. The child 
5s taught to ufe the right hand as foon as it can put its 
hand to its mouth, and then it is weaned. At fix 
years of age, if a male, he is taught the numbers moil 
in life, and made acquainted with the names of the 
principal parts of the world ; at feven, he is fepara- 
ted from his fillers, and no longer allowed to eat with 
them, nor to fit down in their prefence ; at eight, he 
is inllrudled in the rules of good breeding and polite- 
nefs; at nine, he lludies the kalendar; at ten, he isfent 
to a public fchool, where he learns to read, write, and 
call accounts from 13 to 15 he is taught mufic, and 
every thing that he fings confills of moral precepts. It 
was formerly the cullom, that all the leffons defigned 
for the Chinefe youth were in verfe; and it is to this 
day lamented, that the fame cullom is not followed, as 
their education hasiince been rendered much more diffi- 
cult and laborious- 

At the age of 15, the Chinefe boys are taught to 
handle the bow and arrow, and to mount on horfeback; 
at 20 they receive the firft cap, if they are thought to 
deferve it, and they are permitted to wear lilk dreffes 
ornamented with furs ; but before that period they are 
not allowed to wear any other thing than cotton. 

Another method of initiating children into the 
principles of knowledge in this empire is, by felecling 
a number of chara&ers expreffive of the molt common 
objefts, engraving or painting them feparately on fome 
kind, of fubltance, and, under the thing reprcfented, 
putting the name, which points out to the children the 
meaning of the word. 

As the Chinefe have no proper alphabet, they re- 
prefent almoll every thing by different charaflers. The 
labour of their youth, therefore, is intolerable ; being 
obliged to fludy many thoufand characters, each of 
which has a diftindt and proper fignification. Some 
idea of their difficulties may be obtained from what we 
are told by F. Martini, who affures us, that he was un- 
der the neceffity of learning 60,000 different charac- 
ters before he could read the Chinefe authors with to- 
lerable eafe. 

The book firft put into the hands of the Chinefe 
children is an abridgment, which points out what a 
child ought to learn, and the manner in which he 
fhould be taught. This volume is a colledlion of fhort 
fentences, confiding of three or four verfes each, all of 
which rhyme ; and they are obliged to give an account 
in the evening of what they have learned in the day. 
After this elementary treatife, they put into their hands 
the four books which contain the dodtrines of Confu- 
cius and Mencius. Fhe fenfe and meaning of the 
work is never explained to them until they have got by 
heart all the charadlers, that is to fav, the words in the 
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book ; a method no doubt inconceivably difgufiiHg, 
and calculated utterly to deftroy tlie genius of a boy, 
if he has any. While they are getting thefe charac- 
ters by heart, indeed, they are likewife employed in 
learning to form them with a pencil. For this pur- 
pole they are furnilhed with large leaves of paper, on 
which are written or printed with red ink verv big 
charadlers ; and all they are required to do is to cover 
thofe red charadters with black ink, and to follow ex- 
actly their lhape and figure; which infenlibly accultoms 
them to form the different ftrokes. After this they 
are made to trace other charadlers, placed under the pa- 
per on which they write. Thefe are black, and much, 
fmaller than the other, v It is a great advantage to the 
Chinefe literati to be able to paint charadlers well; and 
on this account they bellow great pains in forming the 
hands of young people. This is of the utmoft confe- 
quence to literary Undents in the examinations which 
they are obliged to undergo before they can be admit- 
ted to the firft degree. Du Halde gives a remarkable 
inllance, viz., that “ a candidate for degrees having, 
contrary to order, made ufe of an abbreviation in wri- 
ting the charadler ma, which fignifies an horfe, had 
the mortification of feeing his compolition, though in 
other refpedts excellent, rejedled merely on that ac- 
count ; belides being feverely rallied by the mandarin, 
who told him that a horfe could not walk unlefs he had 
all his legs.” 

.After the fcholar has made himfelf mailer of the eha- 
radters, he is then allowed to compofe ; but the fub- 
jedl of his compofition is pointed out to him only by 
one word. Competitions are likewife eltablilhed in 
China, but moft of them are of a private nature. 
Twenty or thirty families, who are all of the fame 
name, and who confequently have only one hall for the 
names of their anceftors, agree among themfelves to 
fend their children twice a month to this hall in order 
to compofe. Each head of a family in turn gives the 
fubjedl of this literary contell, and adjudges the prize ; 
but this coils him a dinner, which He mull caufe to be 
carried to the hall of competition. A fine of about 
ten pence is impofed on the parent of each fcholar who 
abfents himfelf from this exercife. 

Beiides thefe private competitions, every Undent is 
obliged to compete at leall twice a-year under the in- 
fpedlion of an inferior mandarin of letters, llyled H':o~ 
kouan. It frequently happens alfo, that the mandarins 
of letters order thefe Undents to be brought before 
them, to examine the progrefs they have made in their 
Undies, to excite a fpirit of emulation among them, and 
make them give fuch application as may qualify them 
for any employment in the Hate. Even the governors 
of cities-do not think it below their dignity to take 
this caie upon themfelves ; ordering all thofe Undents 
who relide near them to appear before their tribunal 
once a month : the author ot the heft compofition is 
honoured with a prize, and the governor treats all the 
candidates on the day of competition at his own ex- 
pence. In every city, town, and village in China, 
tneie are ichoolmafters who teach fuch fciences as are 
known in that country. Parents pofftffed of a certain 
fortune provide mafters for their children, to attend 
wild inftrucl them, to form their minds to virtue, and 
to initiate them in the rules of good breeding and the 
accuftomed ceremonies, as well as to make them ac- 
5 quainted 
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China, quainted with the lavvTs and hiftoiy, if their age will ad- 

' rnit. Theft mafters have for the moll part attained to 
one or two degrees among the literati, and not unfre- 
quently arrive at the iirit employments of the Hate. 

The education of the Chintfe women is confined to 
giving them a tafte for folityde, and accuftoming them 
to modefty and filenee ; 'and, if their parents are rich, 
they are likewife indrudled in fuch accomplifhments as 
may render them agreeable to the other fex. 

Drefc. There is little diilindlion in China between the or- 
dinary drefs of men and women. Rank and dignity 
are diltinguilhed by certain acceflary ornaments ; and 
the perfon would be feverely chaftifed who lliould pre- 
fume to affume them without being properly authori- 
fed. The drefs in general confilts of a long veil which 
reaches to the gtound.' One part of this veil, viz. 

j that on the left fide, folds over the other, and is fafien- 
ed to the right by four or five final! gold or filver but- 
tons, placed at a little diftance from one another. The 
jfleeves are wide towards the fhoulder, growing narrow’- 
er as they approach the wrift, where they terminate in 
the form of a horfe fnoe, covering the hands entirely, 
and leaving nothing but the ends of the fingers to be 
feen. Round their middle they wear a large girdle of 

Jfilk, the ends of which hang down to their knees. 
From this girdle is fufpended a fiieath, containing a 
knife and two of thofe final! Hicks which they ufe as 
forks. Below this robe they w’ear a pair of drawers, 
in fummer made of linen, and in winter of fatin lined 
v/ith fur, fometimes of cotton, and in fome of the 
northern provinces of Ikins. Thefe are fometimes co- 
vered with another pair of white taffety. Their Hurts 
are always very fiiort and wide, of different kinds of 
cloth, according to the ftafon. Under thefe they wear 
a filk net to prevent it from adhering to the Ikin. In 
warm weather they have their necks always bare; w'hen 
it is cold, they wear a collar made of filk, fable, or 
fox’s Ikin, joined to their robe, which in w inter is trim- 
med w ith Iheep’s ikin, or quilted with filk and cotton. 
That of people of duality is entirely lined with beau- 
tiful fable Heins brought from Tartary, or with the fi- 
nell fox’s Ikin, trimmed with fable ; and in the fpring 
it is lined with ermine. Above their robe they wear 
alfo a kind.of fur-tout with wide lleeves, but very fiiort, 
which is^lined in the fame manner. The emperor 
and princes of the blood only have a right to vrear yel- 
lowr ; certain mandarins have liberty to wear fatin of 
a red ground, but only upon days of ceremony ; in 
general they are clothed in black, blue, or violet. The 
common people are allowed to rvear no other colours 
but blue or black ; and their drefs is always compofed 
of plain-cotton cloth. 

CjVI Formerly the Chinefe were at great pains to pre- 
rtlhed by ferve their hair ; but the Tartars, who fubdued them, 
th“ Tartars compe]led them to cutoff the greater part of it, and to 
to an off a]ter the form of their clothes after the Tartar faflu’on. 

This revolution in drefs wras not effedled without blood- 
ffied, though the conqueror at the fame time adopted 
in ether refpetls the law's, manners, and cuffoms of the 
concuered people. Thus the Chintfe are painted as 
if bald, but they are not fo naturally ; that Imall por- 
tion of hair which they preferve behind, or on the 
tops of their heads, is all that is now allowed them. 
This they wear very long, and plait like a tail. In 
fummer they wear a kind of cap lhaped like an invert- 
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ed cone, lined with fatin, and covered with ratan or C’hira. 
cane very prettily wrought. The top terminates in a ' 
point, to which they fix a tuft of red hair, whicn 
fpreads over it, and covers it to the brims. This hair 
grows between the legs of a kind of cow, and is ca- 
pable of taking any colour, efpecially a deep red. This 
ornament is much ufed, and any ptrfon w ho choofts 
may wear it. 

I he’mandarins and literati w'ear a cap of the fame 
form as the foregoing, only it is lined with red fatin, 
and covered on the outfide wfith white. A large tuft 
of the finell red filk is fixed over it, which is fuffered 
to hang dowm or wave with the wind. People of di- 
ftindlion generally ufe the common cap v/hen they 
mount on horfeback or during bad wreather ; bein<v 
better calculated to keep off rain, and fhelter thofe 
who wear it from the rays of the fun. For wfinter they 
have another cap bordered with fable, ermine, or fox’s 
Ikin, and ornamented with a tuft of filk like the former. 
In thefe fur-trimmings they are very curious, fometimes 
expending 40 or 50 ounces of filver upon them. 

T he Chinefe people of rank never go abroad with- 
out boots made of iatin or fome other filk, and fome- 
times of cotton, but always dyed. Theyr have neither 
heei nor top, and are made to fit the foot with the 
greateil exa&nefs. When they travel on horfeback, 
however, they have others made of the ikin of a cow 
or horfe made very pliable. Their boot-ftockings are 
of lilk fluff, quilted and lined with cotton, reaching 
above the top of their boot, and ornamented with a 
border of velvet or cloth. In. fummer they w^ear a 
cooler kind, and-in their houfes a fort of flippers made 
of filk Huff. The common people are contented with 
black flippers made of cotton cloth. The fan is alio 
a neceffary appendage of the Chinefe drefs, and is reck- 
oned equally neceffary with the boots. 

The drefs of the women confiflsof a long robe quite 
clofe at top, and long enough to cover even their toes, 
writh fleeves fo long that they would hang down upon 
the ground, did they not take care to tuck them up ; 
but their hands are feldom feen. The colour of their 
dreffes is entirely arbitrary, but black and violet are 
generally chofen by thofe advanced in life. The young 
ladies, like thofe of Europe, make ufe of paint to 
give a bloom to their completions ; but this, though 
not the fame with the kind ufed in Europe, agrees 
w ith it in the efiet of foon wrinkling the fkin. Their 
general head-drefs confifls in arranging their hair in 
feveral curls, among which are interfperfed fmall tufts 
of gold or iilver flowers. According to Du Haldc, 
fome of them ornament their heads with the image of 
a fabulous bird, concerning which many flories are told. 
This is made of copper or filver gilt, its win ;. extend- 
ed and lying pretty clofe to the head-drefs, embra- 
cing the upper part of their temples, while the long 
fpreading tail forms a kind of plume on the top of the 
head. Its body is directly over the head, and the 
neck and bill hang down, the former being jorned to 
the body by a concealed hinge, in order that it may 
play freely, and move about on the lead motion of 
the head. The whole bird adheres to the head by 
means of the claws, which are fixed in the hair. 

1/adies of quality fome times wear ieveral of thefe 
birds made up into a fingle ornament, the wmrkmanfhip 
of which is very expenfive. Young ladies wear alfo a 
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crown made of pafleboard, the fore-part of which 
rafts in a point above the forehead, and is covered 
with jewels. The reft of the head is decorated with 
natural or artificial flowers, among which fmall dia- 
mond pins are interfperfed. The head-drefs of the or- 
dinary clafs cf women, efpecially when they are ad- 
vanced in years, confifts only of a piece of very fine 
filk wrapped round their heads. 

All authors agree, that an abfurd cuftbm prevails 
- throughout China of confining the feet of female in- 
Tants in fuch a nianner that they-are never allowed to 
grow to near their full fize;. The fmallnefs of their 
feet is accounted fuch a valuable beauty, that the Chi- 
nefe women never think they can pay too dear for it. 
As foon therefore as a female infant is born, the 
nurfe wraps up its feet in very tight bandages; and 
this torture muft be endured until their feet have 
ceafed to grow. So prevalent is- the force of cuftom> 
however, that as the child grows up ihe voluntarily 
fubmits to new tortures in order to accomplilh the 
purpofe more effectually. Thus the Chinefe women 
are deprived almoft entirely of the ufe of their feet; and 
are fcarce able to walk, in the moft aukward hobbling 
manner, forthe fhorteft fpace. The ftioe of a full grown 
Chinefe woman will frequently not exceed fix inches. 

The Chinefe ufe white as the colour proper for 
mourning; and though a fon cannot wear this wdiile 
his father and mother are alive, he can ufe no other 
for three years after their death ; and ever afterwards 
his clothes muft be of one colour. The law has for- 
bidden the ufe of filks and furs to children ; and has 
even preferibed the time when they are firft to wear a 
cap. This is put upon their heads by the mafter of 
ceremonies himfelf, who addreffes them in the follow- 
ing manner: “ Coniider that you now receive the 
drefs of thofe who have attained to "maturity, and that 
you ceafe to be children; rensunce therefore all child- 
ifh thoughts and inclinations, aflume a grave and ferious 
deportment, apply with refolution to the ftudy of vir- 
tue and wifdom, and endeavour to merit a long and 
happy life.” “ This ceremony (fays M. Grofier)* 
which may appear trifling,.is attended with the hap- 
pieft effefts. The Chinefe give a kind of importance 
to every thing which can infpire youth with a tafte 
for morality and a love of good order. It might be 
ufeful to mankind at every fixed epocha of their lives, 
to remind them of thofe new duties impofed by each 
fucceffive change; but, by uniting the folemnity of a 
public ceremony to this inftruftion, it will make a 
deeper impreffion, and remain much longer imprinted 
on their memories.” 

Nothing can appear more irkfome to an European 
than the multitude of ceremonies ufed on all occafions 
by the Chinefe. An invitation to an entertainment is 
not fuppofed to be given with fincerity until it has 
been renewed three or four times in writing. A card 
is fent on the evening before the entertainment, an- 
other on the morning of the appointed day, and a third 
when every thing is prepared and the guefts ready to 
fit down to the table. The mailer of the houfe al- 
ways introduces his guefts into the hall, where he fa- 
lutes them one after another. Hejthen orders wine to 
be brought him in a fmall cup made of filver, porce- 
lain, or precious wood, and placed upon a fmall var- 
nilhed falvcr. He lays hold of it with both his hands, 

makes a bow to all the furrounding guefts, and advan- 
ces towards the fore-pa# of the hall, which generally 
looks into a large court. He there raifes his eyes and 
the enp towards heaven; after which he pours the wine 
on the ground. Ele afterwards pours fome wine into 
a filver or porcelain cup, makes a bow to the moft con- 
fiderabie perfon in company, and then goes to place- 
the cup on the table before him ; for in. China every 
gueft has a table for himfelf. The perfon for whom 
he intends this honour, however, generally faves him 
the trouble of placing the cup ; calls for wine in his 
turn, and offers to place the cup on the mafter’s table, 
who endeavours to prevent him ; with a thoufand apo- 
logies and compliments according to the rules of Chi- 
nefe politenefs. A fuperior domeftic condudls the 
principal gueft to an elbow chair covered with rich, 
flowered fiik, where the ftranger again begins his com- 
pliments, and begs to be excufed from fitting in fuch 
an honourable feat, which neverthelefs he accepts, of; 
and all the reft of the guefts do the fame, otherwife 
the ceremonial would be gone through with each of 
them. The entertainment is concluded by fome the- 
atrical reprefentations, accompanied with the mufic of 
the country ; which, however, would give but little 
pleafure to an European. Befides the guefts, a certain 
number of people are admitted into the court in order 
to behold thefe theatrical reprefentations ; and even 
the women are allowed to view them through a wicket, 
contrived fo that they may behold them without being 
feen themfelves. 

The entertainments of the Chinefe are begun, not 
by eating, but by drinking; and the liquor they drink 
muft always be pure wine. The intendant, or maitre 
de hotel, falling down on one knee, firft invites the 
guefts to take a glafs; on which each of them lays 
hold, with both hands, of that which is placed before 
him, raifing it as high as his forehead, then bringing it 
lower down than the table, and at laft putting it to 
his mouth : they all drink together, and very fiowly, 
taking three or four draughts. While they are drink- 
ing, the diflies on each of the tables are removed, and 
others brought in. Each of the guefts has twenty- 
four fet before him in fucceflion ; all of them fat, and 
in the form of ragouts.. They never ufe knives in their 
repafts ; and two fmall-pointed flicks, ornamented 
with ivory or filver, ferve them inftead of forks. They 
never begin to eat, however, until they are invited by 
the maitre de hotel; and the fame ceremony muft be 
gone through every time they are going to take a cup 
cf wine or begin to. a new difh. Towards the middle 
of'the entertainment the foup is brought in, accom- 
panied with fmall loaves or meat-pies., Thefe they 
take up with their finall flicks, fteep them in the 
foup, and eat them without waiting for any fignal or 
being obliged to keep time with the reft of the guefts. 
The entertainment, however, continues in other re- 
fpefls with the utmoft formality until tea is brought 
in ; after which they retire from table and amufe 
themfelves in another hall, or in the garden for a fhort 
time, until the defert be brought in. This, like the 
entertainment itfelf, confifts of 24 difhes, which are 
made up of fweatmeats, fruits differently prepared, 
hams and failed ducks which have been baked or dried 
in the fun, with fliell and other kinds of fifu. The 
fame ceremonies which preceded the repaft are now 

renewed,. 



C H I t 683 3 C H I 
China. 

1*4 
Chinclc 
wince. 

renewed, and every one fits down at the fame place he 
' occupied before. Larger cups are then brought in, and 
the mailer invites the guefls to drink more freely. 

Thefe entertainments begin towards evening, and 
never end till midnight, A fmall fum of money is 
given to the domeftlcs ; when every one of the gueits 
goes home in a chair preceded by feveral feryants, who 
carry large lanthorns of oiled paper, on which aie in- 
feribed the quality, and fometimes the name, of the 
mailer. Without fuch an attendance they would be 
taken up by the guard ; and the day following they 
never faiWo return a card of thanks to the oLicer. 

Their method of drinking tea is not like that of 
other nations. A fmall quantity of bohea, fufficient 
to tinge the water and render it palatable (ior they 
drink no green), is taken in the morning, and thrown 
into a veffel adapted to the number in family. This 
ftands till milk warm ; in which date it is kept the 
whole day, and a cup drank now and then without 
fugar or milk, in order to exhilarate the fpirits when 
exhaufted by fatigue: and if aitranger call by accident, 
or a vifrtor by appointment, the firft thing prefented, 
after the ufual ceremonies of meeting, is a very fmall 
pipe filled with tobacco of their own growth and a cup 
of the tea already mentioned, or of rome nefh made 
of better quality, together witn fweetmeats, &c. Ita 
is the daily beverage in China, and is drank by all 
ranks of people. _ . r 

Some change has been made in toe ceremonial or 
the Chinefe by the Tartar conqueit, and forne new 
diflies alfo introduced by the fame means; and here 
M. Groficr obferves, that the Tartars are much better 
cooks than the Chinefe. AH their diihes are highly 
feafoned; and by a variation in the proportions of 
thexr fpicerie^ they are able to form & variety of cones 
out of the fame materials. None of their viands, 
however, are more efteemed than flags finews, and the 
nefts of a particular fpecies of birds, which have the 
property of giving a moil agreeable rehfh to what- 
ever is mixed with them. Other diflies are introdu- 
ced at thefe repafts, which would be accounted vuy 
difagreeable with us ; fuch as the fiefh of wild horfts, 
the paws of a bear, and the feet of feveral wild ani- 
mals The greater part of thefe provifions are brought 
preferved in fait from Siam, Cavnboya, and iartar^. 

The wines of China have no refemblance to ours 
either In tafte or quality, being procured from nee 
and not from the vine. A particular kind Ox nee is 
employed for making them, and the. grain is iteeped 
for 20 or 30 days in water, into which ingredients o. 
a different nature are fucceffiveiy thrown : they after- 
wards boil it; and as foon as it becomes diflolved by 

■the heat, it immediately ferments, and throws up ayapo- 
.fous feum not unlike new wine. _ A very pure liquor 
is found under this feum, which is drawn oh and put 
mlo veffels well glazed: from the remaining lyes an 
inflammable fpirit is made, little inferior, and fometimes 
even fuperior, to the European. Another W of 
wine is ufed by the Chinefe, or rather Tartars, cahed 
lamb-wine. It is very ftrong, and has a difagreeable 
linell; and the fame may be believed o* a kind of ipi- 
rit diftilled from the flefh of fheep ; though tins iait is 
fometimes ufed by the emperors. • . 

Thefe entertainments exceed the bounds or ordinary 
re-pulls 5 tke Chinefe being naturally fober, and thofe 
^ eafy circwnftances living ehiefly o» pork, for whieii 

China. reafon a great number of hogs are bred in the country. 
Their flefli is much ealicr of digeflion, and more agree- "v 

able to the talle, than thofe of Europe. The Chinefe 
hams are in high eflimation. The common people 
live very poorly ; being fatisfied, in time of fcarcity, 
with the flefli of dogs, horfes, cats, and rats, which 
lafl are fold publicly in the flreets. j*- 

There are feveral public feflivals annually celebrated Public fef- 
in China. One is that already mentioned, in whiehTvais* 
the emperor tills the ground writh his own hands. This 
is alfo celebrated on the fame day throughout the em- 
pire. In the morning the governor of every city comes 
forth from his palace crowned with flowers, and enters 
his chair amidfl the noife of different inflruments 
which precede it; a great number of people attend- 
ing, as is ufual on all fuch occaffons. The chair is 
furrounded by litters covered with filk carpets, on 
which are reprefented either fome iUultrious perfons 
who have fupported and encouraged agriculture, or 
fome hillorical painting on the fame fubjedl. The 
ftreets are hung v/ith carpets, triumphal arches arc 
eredled at certain diftances, lanthorns every where dif- 
played, and all the houfes illuminated. During the 
ceremony a figure refembling a cow, made of baked 
earth, with gilt hoi ns, is carried in procefiion, and of 
fuch enormous magnitude that 40 men are fcarce fuf- 
ficient to fupport it. A child follows with one foot 
naked and the other ffiod, who is called the fpirit of 
labour and diligence, and keeps continually beating the 
image with a rod to make it advance. Labourers, 
with their implements of hufbandry, march behind ; , 
and the procellion is clofed by a number of comedians 
and people in malks. The governor advances towards 
the eaitern gate, and returns in the fame manner. The 
cow is then ftripped of its ornaments, a prodigious 
number of earthen calves taken from its belly and di- 
ilributed among the people ; after which the large fi- 
gure is broken in pieces and diflributed in the fame 
manner. The ceremony is ended by an oration in 
praife of agriculture, in which the governor endeavours 
to excite his hearers to the practice of that ufeful art. 

Other two feilivals are celebrated in China with ilill 
more magnificence than that above deferibed. One of 
them is at the commencement of the year; the other is 
called the feajl of lanthorns. During the celebration of 
the former, all bufinefs, whether private or public, is 
fufpended, the tribunals are fhut, the puffs flopped, 
prefents are given and received, and vifits paid. All 
the family afiemble ia the evening, and partake of a 
feaft to which no ilranger is admitted ; though they 
become a little more fociable on the following day. 

The feaft ©f lanthorns ought to take place on the • 
1 5th day of the firft month, but ufually commences on 
the evening of the 13th, and does not end till that of 
the 16th. At that time every city and village, the 
fhores of the fea, and the banks of all the rivers, are 
hung with lanthorns of various fhapes and fizes; fome 
of them being feen in the courts and windows of the 
pooreft houfes. No expence is fpared on this occafion; 
and fome of the rich people will lay out eight or nine 
pounds fterling on one lanthorn. Some of thefe are 
very large, compofed of fix wooden frames either neat- 
ly painted or gilt, and filled up with pieces of fine 
tranfparent filk, upon which are painted flowers, ani- 
mals, and human figures; others are blue, and made of 
a tranfparent kind of horn. Several lamps, and a 
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great number of wax-candles, are placed in the infide : 
to the corners of each are fixed dreamers of filk and 
fatin of different colours, with a curious piece of car- 
ved work on the top. They are likewife acquainted 
with our magic lanthorn, which they fometimes in- 
troduce in this feftival. Befides this, they have the 
art of forming a fnake 60 or 80 feet in length, filled 
with lights from one end to the other; which they 
caufe twill itfelf into different forms, and move about 
as if it was a real ferpent. During the fame feftival 
all the varieties of the Chinefe fire-works, fo juftly ad- 
mired, and which, fome time ago at leaft, furpafled 
every thing of the kind that could be done in Europe, 
are exhibited. 

Every public ceremony in China is carefully ren- 
dered as ftriking as poflible. A viceroy never quits 
his palace but with a royal train, drefted in his robes 
of ceremony, and carried in a chair elegantly gilt, 
which is borne upon the fhoulders of eight domeftics ; 
two drummers marching before the guards, and beat- 
ing upon copper bafons to give notice of his approach. 
Eight other attendants carry ftandards of wood var- 
nifhed, upon which are infcribtd in large sharacfters all 
his titles of honour. After thefe come 14 flags with 
the fymbols of his office ; fuch as the dragon, tyger, 
phoenix, flying tortoife, &c. Six officers follow/each 
bearing a piece of board in fhape like a large fhovel, 
on which are written in large golden characters the 
qualities of the mandarin himfelf: two others car- 
ry, the one a large umbrella of yellow filk, and the 
other the cover in which the umbrella is kept. The 
firft guards are preceded by two archers on horfeback; 
the latter are followed by others armed with a kind of 
weapons compofed of hooked blades, fixed perpendicu- 
larly to long poles ornamented with four tufts of filk, 
placed at a fmall difiance above one another. Behind 
thefe are two other files of foldiers, fome of whom 
carry large maces with long handles; others iron 
maces in the fnape of a fnake ; others are armed with 
huge hammers; while thofe behind them carry lon^r 
battle-axes in the form of a crefcent: others follow, who 
have battle-axes of another kind ;. and behind thefe 

- are fome with the hooked weapons already deferibed. 
Behind thefe come ioldiers armed with triple-pointed 

Dears, arrows, or battle-axes; having in front two 
men w ho carry a kind of box containing the viceroy’s 
feah. 1 hen come two other drummers to give notice 
of his approach. Two officers followq having on their 
iieads Telt-hats, adorned with plumes of feathers, and 
ea,-h armed with a cane to recommend regularity and 
good order to the furrounding multitude. Two others 
bear maces in the form of gilt dragons. Thefe again 
are followed by a number of magiftrates and officers of 
juftice ; fome of wffiom carry whips or flat flicks, 
while others have chains, hangers, and filk fcarfs. 
iwo ftandard-bearers and a captain command this 
company, .which immediately precedes the governor. 
Hts chair is furrounded by pages and footmen, and an 
officer attends him who carries a large fan in form of 
a fcreen : he is followed by feveral guards differently 
armed, together with enfigns and other officers, who 
ai-e alio followed by a great number of domeftics all 
on horfeback, carrying various neceffaries for the ufe 
of the mandarin. If he marches in the night-time, 
inltead of flambeaux, as are cuflomary in Europe, larn-e 
Eathorns, exceedingly pretty, are carried before him; 
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on the transparent part of which are written, in very Chins, 
confpicuous characters, his quality, titles, and rank, « 
as mandarin. Thefe are alfo intended to give notice 
to the paffengers to flop, and to thofe who are fitting 
to rife up with refpeft; for whoever neglects either the 
one or the other is lure to receive a fevere baftinading. 

The emperor marches wdth ftill more magnificence, 
in proportion to his fuperior quality. The trumpets 
ufed in his proceffion are about three feet long, eight 
inches in diameter at the lower extremity, and pretty 
much refembling a bell iu fhape : their found is pecu- 
liarly adapted to that of die drums. His cavalcade is 
clofed by 2000 mandarins of letters and as many ot 
arms. Sometimes the great mandarins, as well as the 
emperor, travel in barks. Their attendance is then 
fome what, different, but the magnificence alinoft the 
fame. The honours paid to a viceroy who has governed 
a province with equity are exceedingly great on his 
departure from it. He has fcarcely left the capital of 
the province when he finds on the highway, for the 
ipaee of two or three leagues, tables ranged at certain 
diflances, each of wdiich is furrounded with a long 
piece of tilk that hangs down to the earth. ' On thefe 
wrax candles are placed even in the open day; perfumes 
are burnt upon them ; and thev are loaded with a pro- 
nifion of victuals and various kinds of fruit, while tea 
and wine are prepared for him on others. The peo- 
p e throw themfelves on their knees as he paffes, and 
bow their heads even to the earth ; fome fhed tears, or 
pretend to do fo ; fome prefent him wane and fweet- 
ineats ; others frequently pull off his boots and give 
him new ones. Thefe boots, which he has perhaps 
med only for a moment, are coniidered as a valuable 
monument: thofe firft taken off are preferved in a 
cage over the gate of the city; the reft are carefully 
kept by his friends. 

Hitherto our-author, M. Grofier, has feemed in-Knavift 
dined to give a favourable idea of the Chinefe, and to difpofitiiifi 
caufe us look upon them as many degrees fuperior to t*ie 

ourfelves in the practice of virtue and morality; butI 

when he comes to give an account of their dealings in 
trade, he is then obliged to confefs that they are as dif- 
honeft and knaviffi a race as any that exift. “ The molt 
frequented fairs of Europe (fays he) afford but a faint 
idea of that immenfe number of buyers and fellers with 
which the large cities of China are continually crowded. 
We may almoft fay, that the one half are employed in 
over-reaching the other. It is, above all, againft ftran- 
gers that the Chinefe merchants exercife, without any 
fenfe of fhame, their infatiable rapacity. Of this 
F. du Halde gives a ftriking example, wffiich might be 
fupported by many others: ‘ The captain of an Engliili 
veffel bargained with a Chinefe merchant at Canton 
foi .feveral bales of filk, which the latter was to provide 
again.ft a certain time. When they were ready, the" 
captain wrent with his interpreter to the houfe of the 
Chinefe merchant to examine whether they were found 
and in .good condition. On opening the firft b le, he 
found it according to his wufh, but all the reft were 
damaged and good for nothing. The captain on this 
fell into a great paffion, and reproached the merchant hi 
the fevereft terms for his difhonefty. The Chinele, after 
having heard him for fome time with great coplnefs, 
replied, ‘ Blame, Sir, your knave of an interpreter: 
he affured me that you would not infpeft the bales.’ 

*/ 1 lower clafs of people are, above all, very dex- 
terous' 
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t^rousin counterfeiting and adulteratingevery thing they 
fell. Sometimes you think you have bought a capon, 
and you receive nothing but ikin; ail the reft has been 
fcooped out, and the place fo ingeniouOy filled, that 
the decention cannot be difcovered till the moment 
you begin to eat it. rl he counterfeit hams of Cdnna 
have been often mentioned. They are made of a piece 
of wood cut in the form of a ham, and coated oyer 
with a certain kind of earth which is covered with 
hog’s Ikin. The whole is fo curioufly painted and 
prepared, that a knife is neceffary to deteft the fraud. 
Mr Ofbeck relates, that having one day ofc-ferved a 
blind man carrying about for fale fome of thole trees 
called by the Chinefe Fo-ke'i, he pur chafed one, which 
to appearance had fine double red and white flowers ; 
but on clofer examination, he found that the flowers 
were taken from another tree, and that one calyx was 
fo neatly fitted into the other, with nails made of 
bamboo," that he fhould fcarcely have difcovered the 
deceit, had not the flowers begun to wither. The 
tree itfelf had buds, hut not one open flower. 

“ The robbers in China fignalize themfelves alfo by 
their dexterity and ingenuity, which they difplay in 
their proftffion. They ftldom have recourfe to acts 
of violence, but introduce themfelves into a houfe 
either privately or by forming fome connection with 
the family. It is as difficult in China to avoid robbery 
as it is to apprehend the criminal in the fact. If we 
are deiirous of finding among the Chinefe openneis of 
temper, benevolence, friendfhip, and, lallly, virtue, we 
muft net feek for it in cities, but in the bofom of the 
country, among that clafs of men who have devoted 
themfelves to labour and agriculture. A Chinefe ruftic 
often difeovers moral qualities which would add a luftre 
to the chara&er of men of the moft exalted rank. It 
appears that rural life naturally inipires fentiments of 
benevolence; by continually receiving the gifts of na- 
ture, the mind is enlarged, and men are infenfihly accu- 
ftemed to diffufe them to thofe around them.” 

The internal commerce of China is much greater 
than that of all Europe ; but its foreign trade is by 
no means equal to that of any of the grand European 
powers. Its internal commerce is greatly facilitated 
by the vail number of canals and rivers with which 
the country is interfered. I he Chinefe, howevei, 
are not at all fitted for maritime commerce : Few 
of their vefiels go beyond the ftraits of Sunda ; their 
longed voyages to Malacca extend only as far as 
Acheen, towards the ftraits of Batavia, and noith- 
ward to Japan. 

Their commerce with the laft mentioned ifland, con- 
fidering the articles of exchange which they procure at 
Camboya or Siam, produces them cent, fer cent. Their 
trade with the Manillas brings only about 50 per cent. 
Their pmofit is more confiderable about Batavia ; and 
the Dutch fpare no pains to invite them to traffic at 
their fettlements. The Chinefe traders go alfo, tho’ 
not very frequently, to Acheen, Malacca, I hor, F atan, 
and Ligcr, belonging to Siam and Cochin-china; iiom 
whence they bring gold and tin, together with fome 
objects of luxury for the table. _ A great obftacle to 
the foreign commerce of the Chinefe is their indiffe- 
rence about maritime affairs, and the bad conftruction 
of their reffels. This they themfelves acknowledge ; 
but fay, that any attempt to remove it would be dero- 
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gating* from the laws, and fubverting the conftitution China, 
of the empire. . . 

The burying-places in China are always Situated at k 
a fmall diftance from a city or town, and generally de. 
upon fome eminence, having pines or cypreffes ufually feribed. 
planted around them. The form of the tombs is va- 
rious, according to the different provinces, and the 
fituation of thole for whom they are intended. The 
coffins of the poor are placed under a fhade covered 
with thatch, or inclofed in a fmall building of brick 
in the form of a tomb. The tombs of the rich are 
fliaped like a horfe-fhoe, well whitened, and finifhed 
with great tafte ; but thofe of the mandarins and peo- 
ple of quality are much more fumptuous and elegant. 
A vault is firft con ft rutted, in which the coffin is Unit 
up ; over this vault is railed a pyramid of earth wrell 
beat together, about 12 feet in height and 10 in 
diameter. A layer of lime and fand laid over this 
earth makes a kind of plafter, which renders the whole 
very durable and folid; various kinds of trees being- 
planted around it in regular order. Before it is placed 
a large and long table of white marble, on the. middle 
of which are fet a eenfer accompanied with two vafes, 
and the fame number of candlelticks of exquiiite work- 
manfhip. Befides this, a great number of figures, re- 
prefenting officers, eunuchs, foldiers, faddled horfes, 
camels, Hons, tortoifes, &c. are ranged round the 
tombs in different rows ; which, F. du Halde affures 
us, produce a very {Inking effeffi. 

' When a Chinefe dies in a province in which he was 
not Horn, his children have a right, nay it is their m- 
difpenfable duty, to tranfport the body to the burying 
place of their anceftors. A fon, who fhould be wanting 
in this refpedt, would be difgraced, and his name never 
placed in the hall of his anceftors. This is a vaft build- 
ing, coniidered as common to all the branches of the 
fame family, and to which they all repair at a certain 
feafon of the year. Sometimes they amount to feven 
or eight thoufand perlbns, whole fortune, dignity, and 
rank in fociety, are all very different ; but there no di- 
flin&ion of rank is known ; age only gives prece- 
dence, and the oldeft always takes place of all thereft», 
though he fhould be the pooreft in the company. 
The diftinguifhing ornament of this hall is a long 
table fet againft the wall, upon which is generally fee a 
the image of one of their anceftors, who has filled 
fome office of diftiruftion in the empire with honour, 
to himfelf, or who has been rendered illuftrious by his 
talents and abilities. Sometimes it only contains the 
names of men, women, and children belonging to the 
family inferibed upon tablets, together with their age, 
the day of their death, and the dignities they enjoyed 
at that time. Thefe fablets are ranged in two rows upon 
fteps, and are only about a^foot high each. In the 
fpring, and fometimes in the autumn, the relations o£ 
the deceafcd repair to this hall, where the only privi- 
lege enjoyed by the richeft is that of preparing an en- 
tertainment, and treating the whole family at their 
own expences; but they never allow themfelves to tafte 
a bit of any thing until an offering has been firft 
made to their anceftors. This does not, however, ex-, 
cufe them from vilitrng the real tomb of their an- 
ceftors once or twice a year, generally in the month 
of April. At this time they pluck the weeds and 
btifh.es from around the tomb, renew tlfeij expreflions'. 
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of grief, and conclude by placing upon it wine and 
provifions, which ferve to dine their affiftants. 

The funeral ceremonies are confidered by the Chi- 
nefe as the moll important of any. A few moments 
after a perfon has expired, he is drefied out in his 
richell attire, and adorned with every badge of his dig- 
nity ; after which he is placed in the coffin. The 
preparation of a coffin, in which his body may be in- 
clofed after death, is one of the chief objedls of at- 
tention to a Chinefe during his life, and great ex- 
pence is often thrown out upon it ; infomuch that the 
poor will give all they are worth, and the rich expend 
a thoufand crowns, nay, a fon will fell himfelf for a 
Pave in order to purchafe a coffin for his father. Some- 
times the coffin, when purchafed with all this labour 
and expence, will remain twenty years ufelefs in the 
family, and is confidered as the moil valuable piece of 
furniture in his pofleffion. 

The manner of interment is as follows : Fird they 
fprinkle fome lime in the bottom of the coffin ; then 
they lay the body in it, taking care to place the head 
on a pillow’', and to add a great deal of cotton, that it 
may remain more Heady, and be prevented from {ba- 
king. In this manner the body remains expofed feven 
days ; but the time may be reduced to three, if any 
weighty reafon makes it neceffary; and, during this 
interval, all the relations and friends, who are purpofe- 
ly invited, come and pay their refpedls to the decea- 
fed, the neareil relations even remaining in the houfe. 
The coffin is expofed in the hall of ceremony, which 
is then hung with white, but fome pieces of bla^c or 
violet coloured filk are here and there interfperfed, as 
well as fome other ornaments of mourning. Before 
the coffin is placed a table, on which Hands the image 
ef the deceafed, or a carved ornament infcribed with- 
his name ; and thefe are always accompanied with 
Sowers, perfumes, and lighted wax candles. 

In the mean time thofe who enter the hall are ac- 
cultomed to falute the deceafed as if he were Hill in 
life. They proHrate themfelves before the table, and 
knock their foreheads feveral times againll the earth ; 
after wffiich they place on the table fome perfumes and 
wrax candles provided for the purpofe. The faluta- 
tion which they have made to the deceafed is return- 
ed by the eldeH fon accompanied by his brothers. 
The latter come forth from behind a curtain, which 
hangs on one fide of the coffin, creeping along the 
ground until they reach the fpot wffiere thofe Hand 
whom they are going to falute ; after which, without 
riling up, they return to the place from whence they 
came. The women are alfo concealed behind the 
fame curtain, from whence they every now and then 
fend forth difmal cries. 

After a number of ceremonies and invitations, the 
funeral proceffion at lalt commences. A troop of men 
inarch in a file, carrying different figures made of 
paffe-board, and repiefenting Haves, lions, tigers, hor- 
fes, &c. Others follow, marching in two files; fome 
of which carry Handards, fome flags or cenfers filled 
wfith perfumes ; wrhile melancholy and plaintive airs 
are played by others on different muiical inffruments. 
T'hefe muficians immediately precede the coffin, which 
is covered with a canopy, in form of a dome, of violet- 
coloured filk: its four corners are ornamented wdth 
tufts of white filk very neatly embroidered, and cor 
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vered at the top with net-work. The coffin is placed 
on the ^bottom of this machine, and is carried by 64 
men. The elfieff fon, clothed in a frock of canvas, 
having his body bent and leaning on a ffaff, follows 
near the coffin ; and behind him his brothers and ne- 
phew's, but none of them clothed in canvas. Then 
come the relations and friends, all clad in mourning, 
and followed by a great number of chairs covered with 
white Huff, which .contain the wives and female Haves 
of the deceafed. i hele make great fho.w of forrow 
by their doleful cries ; but M. Grofier obferves, that, 
in fpite of all they can do, the lamentations of the 
Chinefe aie fo methodical, that an European would be 
apt to conclude that they were the effeas of art ra- 
tner than the natural effulions of a mind agitated and 
oppreffed with grief. When they arrive at the bury- 
ing place, the coffin is depofited in a tomb appropria- 
ted for it, not far from which there are tables arran- 
ged in diffeient halls, and on which the affiHants are 
entertained with great fplendor. The entertainment 
is fometimes followed by freffi marks of homage to the 
corpfe ; but thefe are often changed into thanks to the 
eldeH fon ; who, however, anfwers only by figns. But 
ii the deceafed was a grandee of the empire, a certain 
number of his relations never leave the" tomb for a 
month or two. There they refide in apartments pur- 
pofcly provided for them, and every day renew their 
marks of grief in company with the children of the de- 
ceafed. The magnificence of thefe funeral ceremo- 
nies is proportioned to the wealth or dignity of the 
deceafed. I hat of one of the brothers of the emperor 
was attended by 16,000 people, each of wdiom had a 
particular office afijgned him relating to the ceremony. 

Mourning continues in China for three years ; and 
during all this time they are obliged to abfiain from 
the ufe of flefh and wine ; nor can they affifl at any en- 
tertainment of ceremony, or attend any public affembly. 
At firft they are not even permitted to go abroad • 
and when they do fo, they are carried in "a chair co- 
vered with a white cloth. Sometimes the filial piety 
of the Chinefe is carried, to fuch a length, that they 
preferve the bodies of their deceafed fathers In their 
houfes for three or four years ; and thofe who do fo 
impofe alfo upon themfelves a great number of other 
duties, ufing no other feat during the day but a fiool 
covered with white ferge, and no other bed but a plain 
mat made of^eeds, which is placed near the coffin. 

According to M Grofier, the only diverfions of the 
Chinefe are thofe of hunting and fifhing, dancing not 
being pradlifed, and gaming forbidden by law. Fifh- 
ing is confidered by them rather as an objed of com- 
merce and indufiry than amufement. They catch fifh 
by various methods ; ufing nets in their great fifher- 
les, but lines in the private. In certain provinces alfo 
they ufe a certain kind of bird whofe plumage greatly 
refembles that of a raven, but with a much longer bill, 
very fiiarp and hooked. . This method of fiffiing is 
pradlifed in boats, of which great numbers may be 
feen on the river about fun-rifing, with the fifhing- 
birds perched on their pro\i^. Thefe birds are taught 
to catch fifh almofi in the fame manner that dogs pur- 
fue game. The fifhermen, after making feverai turns 
with their boats, beat the u'ater firongly with one of 
their oars. This ferves as a fignal to the birds, who in- 
fianlly plunge into the water, and oivingjfivallow as many 
3 final! 
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fmall nm as they can, repairing immediately afterwards varied in 1 1 t» l^ro-e one bv the middle in Imau nin as uicy . 
to the boat, and carrying a large one by the middk in 
their bill. The fraall ones are prevented from palling 
into the ftomach by a ring placed on purpofe to con- 
fine its gullet: and thus the filherman by ftroakmg its 
neck with the head downwards, makes the bird dii- 
gorge all thofe fmall fi<h it has fwallowed. When they 
have done filhing, the rings are taken ofi, and the biro, 
allowed to feed. When the hlh happens to be too 
lange for a fmglebird, the others have iagacity enough 
to affid it y one taking it by the tad, another by the 
head, See. and thus they tranfport it to their ma Lr^ 

Another method of filhing, prafttfed only in China is 
as follows: They nail a board, about two feet in breadth, 
Which is covered with a white ihining kind of varmfh, 
upon the edges of a long narrow boat, from one end 
toP the other. This board is placed in fuch a manner 
as to dope almofi imperceptibly to the water. It isuied 
only in the night-time, and is always turned towards the 
moon, that the refieftion of fight from the luminary 
may increafe the fplendor of the varmfh. The fifh, n 
foorting, often milfake this varmftied board for water , 
and endeavouring to throw themfelves into it, fall into 

^ThTfoldiers have a particular method of filing 
with a bow and an arrow ; the latter of which is fixe 
to the bow by a firing, both to prevent it from being 
loft, and to enable them to draw out the hfhj which 
the arrow has pierced : others make ufe of tridents to 
catch large fifh which are fometimes found in the mud. 

Befides thefe diverfions, the Chinefe have fome to - 
ling players, but no regular theatres ; they have luce- 
wife muiiciana and fingers, but no_ operas, or mde 
any public fpeaacle worthy of notice. 

The language of the Chinefe is _ not only very an- )f the Chi- c.ent ^ut 
Din M. Grofier’s opinion, is ftill fpoken as in 

'eie dU' the moft early ages without any variation. His reafons 
for this opinion are, 1. We do not perceive in hifto- 
rv nor even in the moft fabulous traditions, a fingle 
fad tending to occafion any doubt of the language 
fpoken by the ancient Chinefe. being different from 
that ufed at prefent. 2- China has never changed its 
inhabitants; ^and if .evolutions have occa mned any 
mixture of new languages, tt appears V>e ancent 
language has always been predmmnant, and !'at ' e_ 
new fettlers have learned anu fpoken 1 , _ 
chew Tartars after their conquefl. 3* lhe ^ 
telligent and difeerning of the literati agree, - 
lira chapters of the Chu-iing were u"der 

reign of Yao 2300 years before Chriff , and m t , 
feveral fpeeches of the firft emperors are mated word 
for word ; and it is not probable that the lang g ^ 
thefe princes was different from tha o - fnhiefts 
4. A compliment paid to Yao by one of hts fubjefts, 
with the anfwer of that prince, are n P^e -rv ’ 
well as two fongs compofcd under the fame re g 
r. The moft ancient infcnptions in China are a 
the language fpoken throughout the empire at th s 
day 7 The Chinefe have borrowed nothing from 
Sr nations ; and their attachment to their own cuf- 
tom, and to antiquity, mull undoubtedly be very un- 
favourable to any innovation. 'Ihe language fpoken 
by the vulgar, indeed, muft have undergone fome 
changes ; but thefe maybe accounted trivial, affeamg 
only the pronunciation ; which indeed appears to be 
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vanea in fome few inftances. It is certain, however, ( 
that the Chinefe players a£t theatrical pieces which 
were written 1000 years ago, and that thefe are ftill 
underftood throughout the empire. 

The language of China has no alphabet; ail the 
words which compofe it confift of one fyllable only, 
and are very few in number. Thefe always remain 
the fame, and continue monofyllables even when two- 
are joined together, being united in the fame marmec 
as the French words bon and jour are united to torrid 
bon-jour. Thefe monofyllables never form but one 
found. When written by an European, they begin 
with the letters cb, tch, f, g, or j, i, h, /, m, n, g, ng,, 
p, is, v, on ; the final letters being a, e, i, 0, m, ou, 
Lu, l, n, gn. The middle of Chinefe words confills ot 
vowels and confonants producing only one found, and 
pronounced always as monofyllables. The whole pri- 
mary words of the language are in number-only about 
330, though fome didionaries make them 484. ihe 
fonfe of thefe words, however, is varied by the accents 
and changes of the voice in pronouncing them alrnoft 
ad infinitum. Two principal accents are known m 
China ; the ping, that is even, without elevating or de- 
prefling the voice. This is divided into tfing, clear, 
and tcho, obfeure ; or rather open and mute. 1 he ac- 
cent tfe is fubdivided into tchang, fharp, hu, grave, and 
ion re-entering. The tone is chang when one raifes the 
voice at the end of a word, as when the negative is 
pronounced with great emphafis and force; it \^km 
when one depreffes the voice with an air of timidity. 
When the accent is jou, the voice is drawn back as it 
were into ihe throat; and the afpiration which takes 
place on certain words beginning with the letters r, ky 
p, t, ftill adds to thefe varieties. . _ .. 

By thefe differences in pronunciation tne ligninca" 
tion of the wotds is totally changed : thus the word 
tchu pronounced by lengthening the «, and with a clear 
tone of voice, fignifies matter or lord : if it is pronoun- 
ced in an uniform tone* by lengthening the «, it hgm- 
fies hog: when pronounced lightly, and with rapidity, 
it fignifies kitchen; and when articulated with a ftrong 
voice depreffed towards-the end, it fignifies a 

By the conjunftion and modification of thele dif- 
ferent monofyllables, a Chinefe can exprefs every thing 
he has occafion for ; and it may be eafi y foeu what 
variety mutt refult from this art of multiplying words. 
The Chinefe language therefore has words «preiiive 
of the fmalleft variation of circumftance, and which 
cannot be expreffed in the European languages with- 
out a circumlocution. Thus, mftead of the five words, 
calf, bull, ox, heifer, cow, every time that a cow has 
a calf foe acquires a new name in the language o*. 
this empire ; and ftill another when foe becomes bar- 
ren. An ox fed for facrifice has a particular name, 
which is changed when he goes to the altar. In hke 
manner, a whole diftionary might be compofed of the 
words that are employed to exprefs the different part, 
of the emperor’s palace, and thofe that are in a manner 
confecrated to it; others being employed when the 
nalaces of princes or mandarins are fpoken of. Ihus 
£ number of their chafers are augmented beyond 
all bounds, fo that the greater part of their literati 
foend all their fives in ftudymg the”1- 
p In the Chinefe there are four d.fferent languages 

The or claffical language. This ta not 
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fpoken nt prefent, though- it is generally believed to 
have been the language of the ea>)y ages. It is fa la- 
conic, and the ideas, are fo crowded, that it is very 
difficult to be undefftood ; however, the literati, who 
can read and underftand it, are much delighted with 
it. 2. The Quen-tehang is the language ufed in com- 
pofitions where a noble and elevated Ityle is requifite. 
It is never fpoken, but certain fentences and compli- 
mentary expreffions are fometimes borrowed from it. 
It approaches near to the laconic brevity and majeftic 
fublimity of xh.tKou-oumy and is equally proper for every 
kind of fubjecf, excepting only the ambiguities of 
metaphylies,and the formal rugged di&ion ufed in treat- 
ing of the abftraft fciences. 

3. The Kouan-ha is the language of the court, of 
people in office, and of the literati. It admits of fy- 
nonymous expreffions to moderate the brevity of mo- 
nofyllables ; of pronouns and relatives; prepofitions, 
adverbs, and particles ; to fupply the want of cafes, 
moods, tenfes, and numbers, which have place in other 
languages. 

4. lFang~tan is a kind of corrupted language, or 
provincial dialtft, fpoken by the lowerclaffes in China; 
and of which every province, city, and almolt every 
village, has its own. Be {ides the fenfe of the words, 
which is changed in a great variety of places, they aie 
fo altered by diverfity of pronunciation as to be ahnoit 
unintelligible. 

I litre are five kinds of writing mentioned by the 
Chinefe literati ; the mod modern of which is a me- 
thod of tracing out the chata&ets with a pencil. This 
is difficult, and requires much experience; at any rate, 
it disfigures the characters greatly, and is therefore on- 
ly uied in the preferiptions of phyficians, prefaces to 
books, and inferiptions of fancy. The tracing of. 
characters with neatnefs and accuracy, however, as we 
have already had occafion to obferve, is greatly admi- 
red in China. They are often preferred to the moll 
elegant painting; and feme will give a mod exorbitant 
price for a page of an old book, if it happens to be 
really written, x hey pay particular attention to well- 
formed characters even in the mod common books ; 
and if any of the leaves happen to fall off, will replace 
tnem with the greated attention. To apply them to 
any vile purpofe, tread them under foot, &c. would be 
reckoned an unpardonable violation of decency and 
•politeneis ; nay, it often happens, that workmen, fuch 
as mafons and joiners, dare not tear a printed leaf of 
paper fixed to the wall. 

Pun&uation was not formerly ufed in China, nor are 
points as yet employed in works of an elevated dyle, 
or fuch as are to be prefented to the emperor. Poe- 
try js feidom any objeft of attention, though the tade 
for it feems to be pretty general in China. "Their ver- 
filicaticn has its rules, and is no lefs difficult than that 
of other nations. Only the mod harmonious, ener- 
getic, and pi&urefque words, are to be employed, and 
tney mud always be ufed in the fame fenfe in which 
they were ufed by the ancients. Each verfe can con- 
tain only a certain number of words; all of which muit 
be ranged according to the rules of quantity, and ter- 
minate in rhyme. The number of verfes in a drophe 
is not determined ; but they mud he uniform, and 
prefent the fame didribution of rhymes. The fmall 
number of poetical expreffions contained in the Chi- 
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nefc language nas rendered it necedary to extend the po- 
etical licence to a great length in this refpeit. The Chi- 
nefe poets are allowed to employ a blank verfe in every 
tour. 1 hey are acquainted with mod kinds of poetry in 
ufe among us. They have danzas, odes, elegies, idylls, 
eclogues, epigrams, fatires, and even Wj- rimes. The 
common people have aiio ballads and fongs peculiar to 
thtm{elves. Some of the mod diftiaguifted of the 
literati have even thought it of importance enough to 
turn the mod celebrated’maxims of morality, with the 
rules of civility, into verfe. Their poetry is feidom 
difgraced by any kind of obfeenity ; and indeed any 
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ffich tiling would be feverely punidied by government, 
i hat levere attention with which every thing tending 
to con apt the mor als is watched in China, prohibits 
not only poems of this kind, but likewife romances of 
all forts. The police, however, permits fuch novels 
as have an ufeful tendency, and in which nothing is 
introduced prejudicial to found morality. Every au- 
thor who writes againd government is punidied with 
death, as well as all thofe who have had any hand in 
the printing or didribntion of his works. 

I he art of making paper and jirintrng have been Chinde ra- 
ffing known among the Chinefe. That kind of paper per. 
now m ufe was fird msnufaftured about 105 years be- 
fore the Chridian asra. Before that period they ufed 
cloth, and various kinds of filk duff, indead of paper ; 
and to this day they dill preferve a cudorn of writing 
the praifesef the dead upon large pieces of filk, which 
^re hdpended on one fide of the coffin, and carried in 
funeral proceffions ; and of ornamenting their apart- 
ments witn maxims and-moral fentences written in the 
fame manner. In ages dill more early, they wrote 
with a kind of dyle upon pieces of bamboo, or even 
upon plates of metal. I he fird paper was invented hy 

mandarin. He took the bark of trees, hemp, and 
old pieces of fiik-ftuff, boiling them together until they 
were reduced to a kind of palte, of winch he formed his 
paper ; which by degrees was brought to perfedtion, 
and the art of whitening and giving it a ludre found 
out. A great number ot different fubdances are now 
ufed in this empire for making paper ; fuch as the 
bamboo reed, the cotton ffirub, the bark of the plant 
called kou-chut and of the mulberry tree ; hemp, the 
draw of wheat and rice, parchment, the cods of the 
Ink worm, and feveral other fubdances unknown in 
Europe. In this manufacture the bark of trees and 
fiii ubs is ufed, and the woody fubdance of the bamboo 
and cotton tree, alter it has been macerated and redu- 
ced to a thin pade. Mod of the Chintfe paper, how- 
ever, is attended with the difadvantage of being very 
fufceptible or moidure, readily attrafts the dud, and 
wormsinfenfibly get into it: to prevent which inconve- 
nrenceti, it is neceffary to beat the books often, and ex- 
pofe them to the fun. That made of cotton is the 
prettied, and molt ukd of any. All of them, however, 
are much tofter and fmoother than ours; which is abfo- 
lutely neceffary for their method of writing with a pen- 
cil, in. cider that it may run with freedom, which it 
could not do upon ours. It is formed into fheets of an 
enormous fize; fo that it would be no difficult matter 
to procure from the manufactories of this empire fireets 
of paper 30 or 40 feet long. 

I ise C.fiinefe ink came oiiginally from Corea; and it 
was not until the year 900, that they hit upon the me- 
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thod of making it to perfe&ion. The bed is made 
in Hoei-tcheou in the province of Kiangnan; but its 
compofition is a fecret, which the workmen con- 
ceal not only from fti angers, but from their fellow- 
citizens. When a Chinefe has occafion to write, 
he places upon his table a piece of polifhed marbk, 
having a cavity at one of its extremities to con- 
tain a little water. In this he elips the end of his 
cake of ink, and rubs it upon the fmooth part of the 
marble ; and as he preffes more or lefs itrongly, the li- 
quor acquires a deeper or lighter tinge of black. 
"When he has done writing, the Hone is carefully walh- 
ed ; for it would be diihonoured by allowing the leaft 
fpot to remain. The pencils ufed in writing are com- 
monly made of the fur of a rabbit, and ccnfequently 
very foft. 

The Chinefe method of printing is exceedingly dif- 
ferent from ours ; and indeed it would be in a manner 
impoffible to have moveable types for fuch a num- 
ber of characters as their language requires. The 
whole work which they intend to print is therefore en- 
graved upon blocks of wood ; and their method of pro- 
ceeding is as follows. They hill employ an excellent 
writer, who tt anferibes the whole upon very thin paper. 
The engraver glues each of the leaves of the manufeript 
upon a piece of plank made of any hard wood : he 
then traces over with a graver the ftrokes of the wri- 
ting, carves out the characters in relief, and cuts down 
the intermediate part of the wood. Thus each page 
of a book requires a feparate plank ; and the exceffive 
multiplication of thefe is no doubt a very great incon- 
venience, one chamber being fcarce fufficient to pre- 
fer ve tht'fe employed for a fmgle book. The advan- 
tages are, that the work is thus free from typographi- 
cal errors, and the author has no occalion to corredt 
the proofs. Thus alio the bookfellers in China have a 
decided advantage over thofe of Europe, as they are 
able by this method of printing to throw off copies ac- 
cording to their fale, without running the rilk of being 
ruined by too large an edition. In this method the 
beautv of the work depends entirely upon the Ikill of 
the writer previoufly employed. The engravers are 
exceedingly dexterous, and imitate every droke fo ex- 
actly, that it is fometimes difficult to didinguiih a 
printed work from one that is only written. 

Tire method of printing in China is not by a prefs 
as in Europe, as neither their wooden planks nor their 
foft paper could fudain fo much predure. They fird 
place the plank level, and then fix it in that pofition. 
The printer is provided w ith, two brufhes, and, with the 
harded, daubs the plank with ink ; and one daubing 
is fufficient for four or five leaves. After a leaf has been 
adjuded upon the plank, tire workman takes the fecond 
brufh, which is fofter than the former, and of an ob- 
long figure, and draws it gently over the paper, preffing 
it down a little, that it may receive the ink. Tire degree 
of preflure is to be reoulated by the quantity of ink upon 
the plank: and in this manner one man is able to throw 
off ahnQd 10,000 copies a-day. The ink ufed for 
printing is different from that formerly detcribed, and 
which is ufed in writing. The leaves, on account of 
the thinnefs of the paper, are printed only upon one 
fide ; on which account each leaf of a book is double, 
fo that the fold Hands uppermod, and the opening is 
towards the back, where it is ditched. Hence the Chi- 
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nefe books are not cut on the edges, but on the back. China. 
T hey are generally bound in grey padeboard, which is ——-v— 
very neat; and thofe who wifh to have them more ele- 
gantly done, get the padeboard covered with fatm, 
dowered taffety, and fometimes with gold and filver 
brocade. Their books are neither gilt nor coloured on 
the edges like ours. *18 

The :.ri of manufacturing filk, according to the bed Y'd H11311- 
authorities, was communicated by the Chinefe to thetlf7,of ^ 
Perfians, and from them to the Greeks. The art has^™ ^ ' 
been known in this empire from the remoted antiqui- 
ty ; and the breeding of filk-worms and making of lilk 
was one of the employments even of the empreffes in 
very early ages. 

The mod beautiful filktn the whole empire is that 
of Tche-Liang, which is wrought by the manufactories 
of Nanking. From thefe aie brought all the fluffs 
ufed by the emperor, and fuch as he didributes in pre- 
fents to his nobility. A great number of excellent 
w'orkmen are alio drawn to the manufactories of Can- 
ton by the commerce with Europe and other parts of 
Afia. Here are manufactured ribbons, dockings, and 
buttons. A pair of filk dockings here cod little more 
than 6s. derling. 

The quantity of filk produced in China feems to be 
almoft inexhaudible ; tire internal confumption alone 
being incredibly great, befides that which is exported 
in the commerce with Europe and the red of Afia. 
In this empire all w'ho poffefs a moderate fortune wear 
filk clothes ; none but the lower clafs of people wear- 
ing cotton duffs, which are commonly dyed blue. The 
principal duffs manufactured by them are plain and 
flowered gauzes, of which they make fummer dreffes, 
damafk of all colours ; ftriped and black fatins; nap- 
ped, flowered, ftriped, clouded, and pinked taffeties ; 
crapes, brocades, plufh, different kinds of velvet, and a 
multitude of other Huffs unknown in Europe. They 
make particular ufe of two kinds; one named touan- 
tfe, a kind of fatin much ftronger, but which has lefs 
luilre, than that of Europe ; the other a kind of taffe- 
ty, of which they make drawers and linings. It is 
woven exceedingly clofe, and is yet fo pliable that it 
may be rumpled and rubbed between the hands with- 
out any create ; and even when wafhed like cotton- 
cloth, it lofes very little of its ludre. They manufac- 
ture alfo a kind of gold brocades, but of fuch a flight 
nature, that they cannot be worn in clothes: they are 
fabricated by wrapping flne flips of gilt paper round 
the threads of filk. 

Porcelain is another great branch of Chinefe manu- Porcelain. 
faClure, and employs a vad number of workmen. The 
fined is made in a village called King-te-cking in the pro- 
vince of Kmng-Ji. Manufactories have alfo been erec- 
ted in the provinces of Fo-kien and Canton, but their 
produce is not edeemed ; and one which the emperor 
caufed to be ereCted at Peking, in order to be under 
his own infpeCtjon, mifearried entirely. 

The Chinefe divide their.porcelain into feveral claffes, 
according to its different degrees of finenefs and beauty. 
The whole of the fird is referved for the ufe of the em- 
peror, fo that none of it ever tomes into the hands of 
other perfons, unlefs it happen to be cracked or other- 
wife damaged in fuch a manner as to be unworthy of 
being prefented to the fovereign. Among that fent 
to the emperor, however, there is fome porcelain of an 
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inferior quality, which he difpofes of in prefents* There 
is fome doubt, therefore, whether any of the finelt 
Chirefe porcelain was ever feen in Europe. Some 
value, however, is now put upon the European porce- 
lain by the Chinefe themfelvcs. 

The ufe of glafs is very ancient in China, though 
it does not appear that great value was ever put upon 
this kind of ware, the art of manufafturing it having 
been frequently loft and revived again in this empire. 
They greatly admire the workmanftiip of the Euro- 
pean cryftal, but prefer their own porcelain, which 
ftands hot liquors, and is much lefs liable to be broken. 
The little eftimation in which this fubftance was held, 
is even mentioned by their own writers in fpeaking of 
the falfe pearls, mirrors, and other toys which were 
made in former ages. The remembrance of a very 
large glafs veflel, however, which was made in 627, is 
ftill preferved ; and of which it was faid that a mule 
could as ealily enter it as a gnat could enter a pitcher. 
In order to tranfport this monftrous veflcl from the 
place where it was manufa&ured to the emperor’s pa- 
lace, it was neceffary to inelofe it in a net, the four 
corners of which were fixed to four carriages. The 
fame indifference with regard to glafs is ftill entertain- 
ed by the prefent emperors ; however, a glafs-houfe is 
eflablifhed at Peking, where a number of vafes and 
other works are made ; and thefe are fo much the 
more difficult in the execution, as none of them 

blown. This manufactory, as well as many o« 
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thers, is confidered only as an appendage of the court, 
deftined for the purpofes of pomp and magnificence. 

Moft of the Chinefe medicine is abfolute quackery; 
their (kill in anatomy is not only very limited, but 
mixed with fach a number of falfehoods, as render it 
in a manner abfolutely ufelefs. Their materia medica 
confrfts moftly of herbs, of which tea is one. To this 
they aferibe great and wonderful virtues, efpecially if 

j ^ it has been gathered on any of the fummits of a moun- 
Method of tain called Mong-chan. The only thing regarding 
difeovering thisfeience, which merits any attention, is the method 
if a man they are faJd to poflefs of diicovei ing whether a man 

has hanged or drowned himfelf, or had that violence 
committed upon him by others. In order to difeover 
this, the body is firft taken from the earth, and wafh- 
ed in vinegar. After this a large fire is kindled in a 
pit dug on purpofe, fix feet long, three wide, and the 
fame in depth. This fire is continually augmented, 
an til the furrounding earth becomes as hot as an 
oven ; the remaining fire is then taken out, a large 
quantity of wine is poured into it, and it is covered 
with a hurdle made of olier twigs, upon which the body 
k ftretched out at full length. A cloth is thrown over 
both in the form of an arch, in order that the fteam 
©f the wine may aft upon it in every direftion. At 
the end of two hours the cloth is taken off; and if any 
blows have been given, they then appear upon the 
body in whatever ftate it may be. The Chinefe like- 
wife affert, that if the blows given have been fo fevere 
as to occafion death, this trial makes the marks ap- 
pear upon the bones, though none of them fhould 
be broken or apparently injured. The wine ufed. in 
thefe trials is only a kind of beer made from rice and 
honey. 

With regard to the mufie of the Chinefe, we have 
the fame itories related as of the Greeks and Egyp- 
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tians, viz. that in former ages the muficlans could 
make brute animals leap at the found of their inftru- 
ments. Our author, M. Grofier, indeed, does not 
quote any Chinefe author who afferts that the ancient 
mufic could make trees dance, or fiones arrange them- 
felves into a city; but he quotes them, afferting, “ that 
the muficians could call down fuperior fpirits of every 
age from the etherial regions; raife up the manes of de- 
parted beings; infpire men with a love of virtue ; and 
lead them to the praftice of their duty.” Effects 
of this fupernatural kind are attributed to the fa- 
cred mufic by the infpired writers ; as in the cafe of 
Saul, out of whom an evil fpirit departed at the found 
of David’s harp ; and of Elilha, who was infpired with 
the fpirit of prophecy at the found of a muficai inftru- 
ment. It is probable therefore, that the relations both 
of the Greeks and Chinefe are founded upon fafts of 
this kind: and we cannot from thence infer, that 
the mufic of early ages was at all fuperior to that 
which followed. According to thofe who have em- 
ployed much time in thele refearches, the ancient 
Chinefe were acquainted with the diviiion of the 
oftave into twelve i'emitones; and that before the 
time of Pythagoras, or even Mercury himfelf: that the 
lyre of Pythagoras, his invention of the diatonic te- 
trachords, and the formation of his grand fyftem, were 
merely borrowed from the ancient Chinefe. In (hurt, 
it is maintained, that the Greeks, even Pythagoras 
himlelf, did nothing but apply to fttings that theory 
which the Chinefe had before formed, and applied to 
pipes. 

At prefent the Chinefe are not acquainted with the 
ufe of our mufical notes ; they have not that diverfity 
of frgns which diftinguifh the different toxes, and the 
gradual elevation or depreffion of the voice, nor any 
thing to point out the various modifications of found 
to produce harmony. They have only a few charac- 
ters to mark the principal notes ; and all the airs they 
learn are repeated merely by rote. The emperor 
Kang-hi was therefore greatly aftonifhed at the facility 
with which an European could catch and remember 
an air the firlt time he heard it. In 1679 f°r 

Fathers Grimaldi and Pereira, to play fome tunes on 
the harpfichord, of which they had before made him a . 
prefent. Pie was greatly entertained with their 
mufic, but altogether aftonilhed when he found that 
F. Pereira could take down a Chinefe air while the. 
muficians were playing it, and then repeat the, whole 
without omitting a lingle note. Piaving made fe- 
veral trials of this kind in order to fatisfy himfelf, he 
bellowed the highell encomiums upon the European 
mufic, and the means furnilhed by it to facilitate and 
leffen the labour of the memory. “ I muft con feta 
(fays he) that the European mufic is incomparable, 
and that the like of this F. Pereira is.not to be found 
in my whole kingdom.” 

The Chinefe have always diftingnifhed eight differ- Mufical in 
ent founds ; and they believe that nature, in order to ftruments. 
produce thefe, formed eight different kinds of fono- 
rous bodies. The order in which they diftribute thefe 
founds, and the iaftruments they have contrived to pro- 
duce them, are, 1. Tv!re found of Ikin produced by 
drums. 2. That of Hone produced by the king. 3. The 
found of metal by bells. 4. That of baked earth by 
the huicn. 5..Off lilk by the kin and chc. 6. Of 

wood 
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wood by the >«, and tcbou. 7. Of the bamboo by five inches 
-v the koati» and different flutes. 8. That of a gourd 

by the cheng. 
The drums were originally compofed of a box made 

of baked earth, and covered at the extremities with 
the fkin of fume animal; but on account of the brit- 
tlenefs of baked earth, wood was foon iubilituted in 
its ftead. Greater part of thefe inflruments are fltaped 
like our barrels, but feme are cylindric. 

The inftruments formed of the fonorous flones are 
called kin?, diftinguiihed into tfe-king and pien-klng. 
The tfe-king confiils only of one ftone, and therefore 
produces only one note. The pien-hing confifts of 16 
tlones fufpended together, and thus forming an in- 
ftrument capable of producing all the tones admitted 
into the mufic of the ancient Chinefe. They are cut 
into the form of a carpenter’s fquare ; their, tone is 
flattened by dimimihing their thicknefs, and is made 
(harper by abridging their length. 

„ lt
I32 • The bells in China have always been made of a 

menfe'fize!" mixture of tin and copper. They are of different 
ihapes, and thofe of the ancients were not round, but 
flatted, and in the lower part refembling a crefcent. 
An inftrument, correfponding to tne king already 
mentioned, is compofed of 16 bells of different fizes. 
Some of their bells ufed on public occafions are of 
enormous magnitudes. One at Peking is deferibed as 
13-^ feet in diameter, 124- in height, and 42 in cir- 
cumference; the weight being upwards of 120,000 
pounds. It is ufed for announcing the hours or watches 

China. 

of the night; and its found, which is prodigioufly 
loud and llrong, has a moil awful effedl in the night- 
time, by reverberating round the walls and the echo 
of the furrounding country. There are feveral others 
likewife of vaft fize in the lame city; one of which 
deferves greatly to be admired on account of the beau- 
tiful chara£lers with which it is covered ; and which 
sue as neat and perfect as if traced out by the hand of 
the fineft writer, or formed by means of a {lamp 
upon wax. T. le Comte tells us, that in all the cities 
of China there are bells for marking the hours and 
watches of the night. They generally divide the 
night into five watches, beginning at feven or eight in 
the evening. On the commencement of the firft they 
give one ftroke, which is repeated a moment after; and 
thus they continue for two hours till the beginning 
of the fecond : they then give two ftrokes, which 
are repeated at equal intervals till the beginning of the 
third watch; and thus they proceed to the fourth and 
fifth, always increafing the number of the ftrokes. 
For the fame purpofe alfo they ufe enormous drums, 
which they beat in a fimilar manner. F. Magaillans 
mentions one at Peking upwards of 40 feet in circum- 
fc rc pcc• 

The inftrument called hmen, which is made of baked 
earth, is highly efteemed by the Chinefe on account 
of its antiquity. It is diilinguiihed into two kinds, 
the great and fmall; the former being of the ot 

a gooie’s egg ; the latter' of that of a hen’s. It has 
fix holes for the notes, and a feventh for the mouth. 

The kin and tchc have been known from the re- 
moteft antiquity. The kin has feven ftriogs made of 
filk, and is diftinguiihed into three kinds, differing 
oniv in fize. The body is formed of a kind ot wood 
varniihed black, and its whole length about live feet 
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25 firings, and is divided into 25 kinds. F. Amiot 
affures us, that we have no inftrument in Europe which 
deferves to be preferred to it. 

The inftruments which emit the found of wood are 
the tchou, the yu, and the tchoung-tou. The firft is 
draped like a bu(hel, and is beat on the in fide with a 
hammer; the fecond, which reprefents a tyger fquat- 
ting, is mude to found by feraping its back gently 
with a rod ; the third is a colledlion of twelve pieces 
of boards tied together, which are ufed for beating 
time, by holding them in the right hand, and knock- 
ing them gently againft the palm of the left. 

Many inllrumtnts are conftru&ed of the bamboo. 
Thefe confift of pipes joined together, or ieparate, and 
pierced with more or fewer holes. The principal of 
all thefe wind inftruments is the cheng, which emits the 
found of a gourd. This is formed by cutting off the 
neck of a gourd, and referving only the lower part. 
To this a cover is fitted, having as many holes as are 
equal to the number of founds required. In each ct 
thefe holes a pipe made of bamboo is fixed, and (horter 
or longer according to the tone intended. The mouth 
of the inftrument is formed of another pipe (haped 
like the neck of a goofe ; which is fixed to the gourd on 
one fide, and ferves to convey the air to all the pipes 
it contains. The ancient ckeng varied in the number 
of their pipes ; thofe ufed at prefent have only 13. _ ^ 

The painting of the Chinefe is undoubtedly inferior chinefe 
to that of the Europeans, though we are not byanymeans painting- 

iff6 

to judge of the abilities of the painters of this empire 
by the performances which are brought to Europe. 
M. Grcffier remarks, that the works of the eminent 
Chinefe painters are never brought to Canton, becauie 
they cannot find purchafers among the European mer- 
chants. The latter delight only in obfeene piclures, 
which are not permitted by government, nor indeed 
will any artift of charafter execute them, though they 
prevail upon fome of the inferior daubers to gratify 
them in this icfpett. It feems, however, to be univer, 
(ally agreed, that the Chinefe have no notion of cor- 
re&nefs or perfpe&ive, and little knowledge of the 
proportions of the human body, though it cannot be 
denied that they excel in painting flowers and animalsr 
In thefe they pride themfelves in a. fcrupuloufly exa& 
imitation of nature, infomuch that it is no uncommon 
thing to hear a painter a(k his pupil how many 
feales there are between the head and tail of a 
carp. 

Painting was formerly much efteemed in China, but 
has now fallen into difrepute on account of its politi- 
cal inutility. The cabinets and galleries of the em- 
peror, how-ever, are filled with European paintings, 
and the celebrated artiils Caftiglioni and Attiret were 
both employed ; but their offer of ereding a fchool of 
painting was rejefted, left they (hould by this means re- 
vive the taile for that art which it had been formerly 
thought prudent to fuppn fs. _ t 

Painting in frefco was known in China long before 
the Chriftian sera ; and, like the Grecians, the Chinefe 
boaft much of their celebrated painters of antiquity. 
Thus we are told of a door painted by Fan-hien, which 
was fo perfect an imitation, that the peoplewho entered 
the temple whe e it was attempted to go out by it, 
uriefa prevented by thofe who had feen it before. 
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The prefent emperor has in his park an European vil 
lage painted in frefco, which produces the moil agree- 
able deception. The remaining part of the wall re- 
prefents a landfcape and little hills, which are fo hap- 
pily blended with the di'dant mountains, that nothing 
can be conceived more agreeable. This was the pro- 
duction of Chinefe painters, and executed from deiigiiB 
fketched out for them. 

Engraving in three, four, or five colours, is very 
ancient among the Chinefe, and was known in this em- 
pire long before*its difcovery in Europe. 

Sculpture is very little known in this empire; nor is 
there a Angle flattie in any of the fquares or public 
edifices of Peking, not even in the emperor’s palace. 
The only real ftatues to be met with in the empire are 
thofe which, for the fake of ceremonious diflindlion, 
are ufed to ornament the avenues leading to the tombs 
of princes and men of great rank; "or thofe that 
are placed near the emperor’s c ffin, and that of 
his fons and daughters in the interior part of the vault, 
where their remains are depofited. 

The Chinefe architedlure is entirely different from 
that of the Greeks or Romans ; hut neverthelefs has 
certain proportions of its own, and a beauty peculiar 
to itfelf. The habitations of the emperor are real pa- 
laces, and announce in a ftriking manner the majefly 
and grandeur of the mailer who inhabits them. ^All 
the miffionarics who had accefs to the infide of the 
errperoi’s palace at Peking, agreed, that if each of its 
parts, taken f'eparately, does not afford fo much delight 
to the eye as fbme pieces of the grand architefture of 
Europe, the whole prefents a light fuperior to any 
thing they had ever feen before, "in the Chinefe ar- 
chitedlure, when a pillar is two feet diameter at the 
bafe, its height muff be 14 feet; and by meafures 
of this kind the height of every building is deter- 
mined. 

Aimed ail the houfes and buildings in China are 
conftriKled of wood. One reafon of tins may be the 
dread of earthquakes ; but, beiides this, fuch buildings 
are rendered eligible by the heat and dampnefs of the 
fouthern provinces, and the exceffive cold in the nor- 
thern, which would render done houfes almoil unin- 
habitable. Even at Peking, where the rains are but 
of fhort duration, it is found necedary to cover the 
ftnal] maible flair-cafes belonging to the imperial pa- 
lace with pieces of felt: the humidity of the air 
moidens and foaks into every thing. During winter 
the cold is fo exceedingly fevere, that no window can 
be opened to the north ; and water continues condantly 
frozen to the depth of a foot and a half for more than 
three months. For the fame reafons a variety of 
ftones are not ufed in the Chinefe buildings; as nei- 
their a fecond nor third flory would be habitable du- 
ring the great heats of fummer or the rigorous cold of 
winter. Though Peking is fituated in the northern 
part of the empire, the heat there, during the dog- 
days, is fo intolerably fcorching, that the police obliges 
tradefmen and fhopkeepers to fleep in the open air in 
the piazzas of their houfes, lefl they fhould be Hided 
by retiring into their inner apartments. The habita- 
tions of people of rank, or of thofe in eafy circum- 
ffances, generally confifl of five large courts, inclofed 
with buildings on every fide. The method of building 
with feveral flories was, however, followed for feveral 
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centuries, when the court redded in the fouthern pro- Chin*, 
vinces; and the tade for this kind of building was car- v~“ 
ried to fuch an height, that immenfe edifices wmre 
ere&ed from 150 to 200 feet in height, and the pa- 
vilions or towers at the extremities rofe upwards of 
300 feet. 1 his kind of building, howrever, at 
length became difguding ; though, either to pre- 
ferve. the remembrance of it, or for the fake of va- 
riety, there art? flill fome buildings to be feen feve- 
ral ftories high in the palaces belonging to the em- 
peror. 

A multiplicity of bridges are rendered neceffary in Bridges. 
China by the vaff number of canals and rivers which 
interfetl the empire. Anciently, however, the Chinefe 
bridges were much more ingenious as well as magnifi- 
cent than they are at prelent. Some of them were fo 
contrived that they could be creeled in one day to 
fupply the place of others which might happen to be 
broken down, or for other purpofes. At that time 
they had bridges which derived their name from their 
figure; as rsJhnbUng the rainbow ; draw •‘bridges, bridges 
to move with pul lies, compafs-bridge, &c. with many 
otheis entirely unknown at prefent. The building of 
bridges indeed was once a luxurious folly of the em- 
perors; lo that they were multiplied from whim or ca- 
price, without any neceflity, and without ufe. Still, 
however, many of them are extremely beautiful and 
magnificent. The arches of fome are very lofty and 
acute, with eafy flairs on each fide, the fleps of which 
are not quite three inches in thicknels, for the greater 
facility of alcendmg and defeending; others have no 
arches, but are compofed of large flones, fometimes 
J8 feet in length, placed tianfverfely upon piles like 
planks. Some of thefe bridges aie conflruaed of 
ilone, marble, or brick ; others of wood ; and fome 
are formed of a certain number of barks joined toge- 
ther by very ftrong iron chains. Thefe are known 
by the name of floating bridges, and feveral of 
them are to be feen on the large rivers Kiang and 
Hoang-ho. 

b or ieveral centuries the Chinefe have made no pro- Shipbuii^ 
greis in fhip-building. 1 heir veffels have neither mi- Eg- 
zen, bowfprit, nor top-malt. They have only a main and 
fore malt, to which is fometimes added a fmall top-gal- 
lant-mad. he main-maft is placed almofl in the fame 
part of the deck as ours ; but the fore-mafl Hands 
much farther forward. The latter is to the former in 
the proportion of two to three ; and the main-maft is 
generally two-thirds of the length of the veflel. They 
ufe mats for fails, llrengthening them with whole 
bamboos equal in length to the breadth of the fail, and 
extended acrcfs it at the diftance of a foot from one 
another. Two pieces of wood are fixed to the top and 
bottom of the fail; the upper ferves as a fail yard ; and 
the lower, which is about five or fix inches in thick- 
nefs, keeps the fail flretehed when it is neceflary to 
hoift or lower it. This kind of fail may be folded or 
unfolded like a fereen. For caulking their veffels they 
do not ufe pitch, but a particular kind of gum mixed 
with lime, which forms a compofition of fuch excel- 
lent quality, that onq^or two wells in the hold are fuf- 
fitaent to keep the veffel dry. They have not yet 
adopted the ufe of pumps, and therefore draw up the 
water with buckets. Their anchors are made of the 
hard wood called iron-wood, which they fay is much 
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fuperior to the metal, becaufe the latter fometimes 
bend, but the former never do. 

The Chinefe pretend to have been thefirft Inventors 
of the mariner’s compafs, but ieem to have little in- 
clination to improve fuch an important machine : how- 
ever, they are well acquainted with the art of ma- 
noeuvring a veffel, and make excellent coailing pilots, 
though they are bad failors in an open fea. 

C n in a-Rootin the materia medica, the root of a 
fpecies of Smilax, brought both from the Eaft and 
Weft Indies; and thence diftinguiftied into oriental 
and occidental. Both forts are longifh, full of joints, 
of a pale-reddifh colour, with no fmcll, and very little 
tafte. The oriental, which is the moft efteemed, is 
confiderably harder and paler-coloured than the other. 
Such ftiould be chofen as is frefh, clofe, heavy, and 
upon being chewed appears full of a fat unftuous 
juice. It is generally luppofed to promote infallible 
perfpiration and the urinary difcharge, and by its 
unctuous quality to obtund acrimonious juices. China- 
rout was firft brought into Europe in the year 1535* 
and ufed as a tpecitrc againft venereal and cutaneous 
dilorders. With this view it was made ufe of for 
iome time ; but has long fince given place to more 
powerful medicines. 

China-Ware. See Porcelain. 
CHINCA, a fea port town of Peru in South Ame- 

rica, lituated in an extenlive valley of the lame name, 
in W. Long. 76. o. S. Eat. 13* G> 

CHINCOUGH,a convulfive kind of cough to which 
children are generally fubjeft. See Medicine-A/uCv. 

CHINESE, in general denotes any thing belonging 
to China, or its inhabitants. 

Chinf.sk Swan pan. See S wane an. 
CHINKAPIN. See Fagus. 
CHINNOR, a mufical inftrument among the He- 

brews, confifting of 32 chords. Kircher has given a 
figure of it, which is copied on Plate CXXXV. 

CHIN )N, an ancient town of Tourain in France, 
remarkable for the death of Henry II. king of Eng- 
land, and for the birth of the famous Rabelais. It 13 
feated on the river Vienne, in a fertile and pleafant 
country, in E. Long. o. 18. N. Eat. 47. 2. 

CHIO, or Chios, an Afiatic ifland lying near the 
coaft of Natolia, oppofite to the peninfula of Ionia, 
ft was known to the ancients by the name of iFthalia, 
Maoris, Pithynfa, &c. as well as that of Chios. Ac- 
cording to Herodotus, the ifland of Chios was peopled 
originally from Ionia. It was at firft governed by 
kings ; but afterwards the government affumed a re- 
publican form, which by the diceCtion of Ifocrates 
was modelled after that of Athens. They were, 
however, foon enilaved by tyrants, and afterwards 
conquered by Cyrus king of Perfia. They joined the 
other Grecians in the Ionian revolt; but were fhame- 
fully abandoned by the Samians, Lefbians, and others 
of their allies ; fo that they were again reduced under 
the yoke of the Perfians, who treated them with the 
utmoft feventy. They continued fubjeft to them till 
the battle of Mycale, when they were reftored to 
their ancient liberty : this _ they enjoyed till the 
downfal of the Perfian empire, when they became 
fubjeft to the Macedonian princes. In the time of 
the emperor Vefpafian the ifland was reduced to the 
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but the inhabitants were Chiococca 
their own laws under the 
It is now fubjedl to the 

form of a Roman province ; 
allowed to live according to 
fuperintendance of a pnetor. 
Turks, and is called Scio. See that article. 

CHIOCOCCA, in botany : A genus of the mono- 
gynia order, belonging to the pentandria clafs of plants ; 
and in the natural method ranking under the 48th 
older, yiggregatiz■ The corolla is funnel-fliaped and 
equal; the berry unilocular* difpermous, inferior. 

CHIONANTHUS, the Snow-dro? or Fringe 
tree : A genus of the monogynia order, belonging 
to the diandria clafs of plants ; and in the natural 
method ranking under the 44th order, Sepia rax. The 
corolla is quadririd, with the fegments very long ; 
the fruit is a plum. There k but one fpecies parti- 
cularly defcribed by botaniftsr viz. the Virginica. It is 
common in Virginia and South Carolina, where it 
grows by the fides of rivulets. It rifes to the height 
of ten feet ; the leaves are as large as thofe of the 
laurel, but much thinner. The flowers come out in 
May, and are of a pure white ; from whence it has 
the name of the fnow-drop tree. They hang down m 
large branches, and are cut into narrow fegments ; 
from which it has got its other name of the fringe-tree, 
After the flowers are fallen off, the fruit appears, which, 
grows to the fize of a floe, having a ftone in the mid- 
dle. The plants are propagated from feeds fown on a 
hot-bed, and kept in a ftove. Some have been raifed 
from layers; but this method is very precarious, and 
therefore the other is to be preferred. The feeds mult 
be procured from Ameiica, for they never come to 
perfection in this country. 

CHIONE, in fabulous hiftory, was d,'iughter of 
Dsedalion, of whom Apollo and Mercury became 
enamoured. To enjoy her company, Mercury lulled 
her to fleep with his caduceus ; and Apollo, in the 
night, under the form of an old woman, obtained the 
fame favours as Mercury. From this embrace Chione 
became mother of Philammon and Autolycus ; the for- 
mer of whom, as being fon of Apollo, became an ex- 
cellent mufician ; and the latter was equally notorious 
for his robberies, of which his father Mercury was the 
patron. Chione grew fo proud of her commerce with 
the gods, that fhe even preferred her beauty to that 
of Juno; for which impiety (he was killed by the 
goddefs and changed into a hawk. Another of 
the fame name was daughter of Boreas and Ori~ 
thyia, who had Eumolpus by Neptune. She threw 
her fon into the fea ; but he was preferved by his fa- 
ther. 

CHIOS. See Chio and Scio. 
CHIOURLLC, an ancient town of Turky in Eu- 

rope, and in Romania, with a fee of a Greek bifliop. 
It is feated on a river of the fame name, in E. Long. 
7. 47. N. Eat. 41. 18. 

CHIOZZO, an ancient and handfome town of Italy, 
in the territory of Venice, and in a fmall ifland, near 
the Lagunes, with a podefta, a biffiop’s fee, and a 
harbour defended by a fort. E. Long. 12. 23. N. 
Eat. 45- I?* r , , 

CHIPPENHAM, a town of Wiltfhire,feated on the 
river Avon. It is a good thoroughfare town ; has a 
handfome ftone-bridge over the river, confiding of 
16 arches;, and fends two- members to parliament.. 

There 

Chppen- 
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Chipping. There Is here a manufacture of th 

V.' len cloth in England. W. Long. 2. 12. N. Lat. 5:. 
2^' CHIPPING, a phrafe ufed by the potters and 
china-men to exprefs that common accident both of 
i)ur own ftone and earthen ware, and the porcelain of 
China, the flying off of fmall pieces, or breaking at 
the edges. Our earthen wares are particularly fubjecl 
to this, and are always fpoiled by it before any other 
flaw appears in them. Our Hone-wares efcape it bet- 
ter than thefe ; but not fo weil as the porcelain of Chi- 
na, which is lefs fubjeCt to it than any other manu- 
facture in the world. The method by which the 
Chinefe defend their ware from this accident, is this : 
They carefully burn fome fmall bamboo canes to a fort 
of charcoal, which is very light, and very black ; this 
they reduce to a fine powder, and then mix it into a 
thin pafte, with fome of the varnifh which they ufe 
for their ware: they next take the veffels when dried, 
and not yet baked, to the wheel ; and turning them 
foftly round, they, with a pencil dipt in this pafte, 
cover the whole circumference with a thin coat of it : 
after this, the veffel is again dried ; and the border 
made with this pafte appears of a pale greyifh colour 
when it is thoroughly dry. They work on it after- 
wards in the common way, covering both this edge 
and the reft of the veffel with the common varnifh. 
When the whole is baked on, the colour given by the 
afhes difappears, and the edges are as white as any 
ether part;' only when the baking has not been fuffi- 
cient, or the edges have not been covered with the ie- 
cond varnifhing, we lometimes find a dufky edge, as 
in fome of the ordinary thick tea-cups. It may be 
a great advantage to our Engliih manufactures to at- 
tempt fomething of this kind. The willow is known 
to make a very light and black charcoal ; but the el- 
der, though a thing feldom uied, greatly exceeds it. 
The young green {hoots of this fhrub, which are al- 
moft all pith, make the lighted and the blacked of all 
charcoal; this readily mixes with any liquid, and might 
be eafily ufed in the fame way that the Chinefe ufe 
the charcoal of the bamboo cane, which is a light 
hollow vegetable, more refembling the elder {hoots 
than any other Englifh plant. It is no wonder that 
the fixed fait and oil contained in this charcoal fhould 
be able to penetrate the yet raw edges of the ware, 
and to give them in the fubfequent baking a fomewhat 
different degree of vitrification from the other parts 
of the veffel; which, though, if given to the whole, 
it might take off from the true femivitrified date of 
that ware, yet at the edges is not to be regarded, and 

■only ferves to defend them from common accidents, 
and keep them entire. The Chinefe ufe two cautions 
in this application : the firft in the preparation ; the 
fecond in the laying it on. They prepare the bam- 
boo canes for burning into charcoal, by peeling off the 
rind. This might eafily be done with our elder fhoots, 
which are fo fncculent, that the bark ftrips off with a 
touch. The Chinefe fay, that if this is not done with 
their bamboo, the edges touched with the pafte will 
burft in the baking : this does not feem indeed very 
probable ; but the charcoal will certainly be lighter 
made from the peeled dicks, and this is a known ad- 
vantage. The other caution is, never to touch the 
vefftl with hands that have any greafy or fatty fub- 

Chiron. 
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bed fuperfl.ne wool- ftance about them ; for if this is done, they always Ciurovrapfc 

find th? veffel crack in that place. 
CHIROGRAPH, was anciently a deed which, re- 

quiring a counterpart, was engroffed twice on the 
fame piece of parchment, counterwife ; leaving a fpace 
between, wherein was written Chirograph ; through 
the middle whereof the parchment was cut, fotne- 
times ftraight, fometimes indentedly; and a moiety 
given to each of the parties. This was afterwards 
called dividenda, and chart/e divifte; and was the fame 
with what we now call charter-party. See Charter- 
Party. The firft ufe of thefe chirographs, with us, 
was in the time of Henry III. 

Chirograph was alfo anciently ufed for a fine : 
and the manner of engrofiing the fines, and cutting 
the parchment in two pieces, is {till retained iu the 
office called the chlrographePs office-. 

CHIROGRAPHER of Fines, an officer in the 
common pleas, who engroffes fines acknowledged in 
that court into a perpetual record (after they have 
been examined, and paffed by other officers), and 
writes and delivers the indentures thereof to the par- 
ty. He makes two indentures ; one for the buyer, 
the other for the feller; and a third indented piece, 
containing the effedt of the fine, and called the foot of 
the fine ; and delivers it to the cuflos brevium.—The 
fame officer alfo, or his deputy, proclaims all fines in 
court everyr term, and indorfes the proclamations on 
the backfide of the foot; keeping, withal, the wuit of^ 
covenant, and the note of the fine. 

CHIROMANCY, a fpecies of divination drawn 
from the lines and lineaments of a perfon’s hand ; by 
whi ch means, it is pretended, the difpofitions may be 
difeovtred. See Divination, n° 9. 

CHIRON, a famous perfonage of antiquity; ftyled 
by Plutarch, in his dialogue on mufic, “ The wife Cen- 
taur.” Sir Ifaac Newton places his birth in the firft 
age after Deucalion’s deluge, commonly called the 
Golden Age; and adds, that he formed the conftella- 
tions for the ufe of the Argonauts, when he was 88 
yrears old ; for he was a pra&ical aftronomer, as well 
as his daughter Hippo : he may, therefore, be faid to 
have flourifhed in the eatlieft ages of Greece, as he 
preceded the conqueft of the Golden Fleece, and the 
Trojan war. He is generally called the fon of Saturn 
and Phillyra ; and is faid to have been born in Thef- 
faly among the Centaurs, who were the firft Greeks 
that had acquired the art of breaking and riding hor- 
fes : whence the poets, painters, and fculptors, have 
reprefented them as a compound of man and horfe j 
and perhaps it was at firft imagined by the Greeks, as 
well as the Americans, when they firft faw cavalry, 
that the horfe and the rider constituted the fame ani- 
mal. 

Chiron was reprefented by the ancients as one of jiurveffi 
the firft inventors of medicine, botany, and chirtir- Hitl of 
gery; a word which fome etymologifts have derived 
from his name. He inhabited a grotto or cave in the 
foot of Mount Pclion, which, from his wifdom and 
great knowledge of all kinds, became the mod famous 
and frequented fctiool throughout Greece. Almoft 
ad the heroes of his time were fond of receiving his 
mftrudtions; and Xenophon, who enumerates them, 
names the following illuftrious perfonages among his 
difciples: Cephalus,^E.fculapius, Melanion, Neftor, Am- 
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phiaraus, feleug, Telamon, Meleager, Thefeus, Hip- 
politus, Palamedes, Ulyfles, Mneftheua, Diomedes, Ca- 
ftor and Pollux, Machaon and Podaliriuf, Antilochus, 
JEneas, and Achilles. From this catalogue ic appears, 
that Chiron frequently inftru&ed both fathers and 
fans; and Xenophon has given a fhort eulogium on 
each, which may be read in his works, and which re- 
dounds to the honour of the preceptor. The Greek 
.hiilorian, however, has omitted naming fevenil of his 
Scholars, fuch as Bacchus, Phoenix, Cocytus, Aryftams, 
Jafon, and his fon Medeus, Ajax, and Protefilaus. 
Of thefe we {hall only take notice of fuch as intereft 
Chiron more particularly. It is pretended that the 
Grecian Bacchus was the favourite fcholar of the Cen- 
taur ; and that he learned of this mafter the revels, 
orgies, bacchanalia, and other ceremonies of his wor- 
fhip. According to Plutarch, it was likewife at the 
fchool of Chiron that Hercules ftudied mufic, medi- 
cine, and jultice ; though Diodorus Siculus tells us, that 
Linus was the tnulic-mafter of this hero. But among 
all the heroes who have been difciples of this Centaur, 
no one refledled fo much honour upon him as Achilles, 
whofe renowm he in feme meffure fhared ; and to 
whofe jeducation he in a particular manner attended, 
being his grandfather by the mother’s fide. Apolld- 
dorus tells us, that the ttudy of mulic employed a con- 
fiderable part of the time which he bellowed upon his 
young pupil, as an incitement to virtuous adlions, and 
a bridle to the impetuoiity of his temper. One of 
the beft remains of antique painting now exifting, is 
a picture upon this fubjedt, dug out of the ruins of 
Herculaneum, in which Chiron is teaching the young 
Achilles to play on the lyre. The death of this phi- 
lofophic mufician was occafioned, at an extreme old 
age, by an accidental wound in the knee with a por- 
foned arrow, (hot by his fcholar Hercules at another. 
He was placed after his death by Mufseus among the 
conftellations, through refpedt for his virtues, and in 
gratitude for the great fervices: which he. had render- 
ed the people of Greece. Sir Ifaae Newton fays *, 
in proof of the conftellations being formed by Chiron 
and Mufteus for the ufe and honour of the Argonauts, 
that nothing later than the expedition was delineated 
on the fphere.according to the fame author, Chiron 
lived till after the Argonautic expedition, in which he 
had two grandfons. The ancients have not failed to 
attribute to him feveral writings ; among which, ac- 
cording to Suidas, are precepts, v*o6»y.*<r, in yerfe, 

» com poled for the ufe of Achilles ; and a medicinal 
treatife on the difeafes incident to horfes and other qua- 
drupeds, l*Tri*-rp>x0',i the lexicographer even pretends, 
that it is from this work the Centaur derived his name. 
Fabricius gives a lift of the works attributed to Chi- 
ron, and difeuffes the claims which have been niade 
for others to the fame writings ; and in vol. xiii. he 
gives him a diftinguilhed place in his catalogue of an- 
cient phyficians. 

CHIRONIA, in botany : A genus of the monogy- 
nia order, belonging to the pentandria clafs of plants ; 
and in the natural method ranking under the 2eth 
order, Rotacea. The corolla is wheel-fhaped ; the 
piftil declining downwards ; the ftamina placed in 
the tube of the corolla; the anthene in their laft 
ftage fpiral; the feed-cafe bilocular. There are eight 
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fpecies, of which the fruttfeens is the moll remarkable. Chironomy 
It is a native of the Cape of Good Hope. The root chqiel. 
is fibrous, and fpreads near the furface of the ground, ■ v — 
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The llalks are round, and inclining to be ligneous, 
but are of a very foft texture ; thefe rife from two to 
three feet high, lending out leveral branches which 
grow ereft, and are garnilhed with fucculent leaves an 
inch or more in length, and about an eighth of an inch 
in breadth. At the end of each Ihoot the flowers are 
produced, which are tubulous, and fpread open at the 
top ; they are of a bright red colour; and when there 
are a large number of flowers open on the fame plant, 
they make a fine appearance. The flowers are produced 
from June to autumn ; and the feeds ripen in October. 
The plants are propagated by feeds, which mull be 
fown in pots filled with light fandy earth, and plunged 
in a moderate hot-bed. In fummer they may be in- 
ured to the open air ; but mull always be Iheltered in 
winter. 

CHIRONOMY, in antiquity, the art of reprefent- 
ing any pall tranfa£tion by the gellures of the body, 
more efpecially by the motions of the hands : this made 
a part of liberal education ; it had the approbation of 
Socrates, and was ranked by Plato among the poli- 
tical virtues. 

CHIRO PONY, among ecclefiaftical writers, de- 
notes the impolition of hands ufed in conferring prieft- 
ly orders. Plowever,.. it is proper to remark, that 
chirotony originally was a method of eledling magi- 
llrates, by holding up the hands. 

CHIRURGEON, or Surgeon. See Surgeon. 
CHIRURGERY.. See Surgery. 
CHISLEY-land, in agriculture, a foil of a middle 

nature between fandy and clayey land, with a large 
admixture of pebbles. 

CHISON, Kison, or Risson, (Judgesiv. and v.), 
a river of Galilee ; laid to rife in mount Tabor, to run 
by the town of Naim, and to fall into the Mediterra- 
nean between mount Carmel and Ptolemais, 1 Kings 
xviii. 40. 

CHISSEL, or Chisel, an inftrument much ufed in 
fculpture, mafonry, joinery, carpentry, &c. 

There are chilfels of different kinds; though their 
chief difference lies in their different fixe and ftrength, 
as being ail made of Heel well lharpened and tempered: 
but they have different names, according to the differ- 
ent ufes to which they are applied.—The chiflels ufed 
in carpentry and joinery are, 1.. The former; which 
is ufed firft of all before the paring.-chiffel, and juft 
after the work is feribed.. 2. The paring-chiffelt 
which has a fine fmooth edge, and is ufed to pare off 
or fmooth the irregularities which the former makes. 
This is not flruck with a mallet as the former is, but 
is orefied with the fnoulder of the workman. 3. Skew- 
former : this is ufed for cleanfing acute angles with the 
point or corner of its narrow edge.. 4. The mortife- 
chilTel; which is narrow, but very thick and ftrong, 
to.endure hard blows, audit is cut to a very broad ba- 
fil. Its ufe is to cut deep fquare holes in the wood 
for mertifes. 5. The gouge, which is a duffel witn 
a round edge ; one fide whereof ferves to prepare the 
way for an augre, and the other to cut fuch wood as 
is to be rounded, hollowed, &c. 6. Socket-chiffds, , 
which are chiefly ufed by carpenters, &c. have their 
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fhauk made wiTli a liollovv focket at top, to receive a 
ftrong wooden fprig, fitted into it with a fioaider. 
Thefe chiilels are diftinguifhed, according to the 
breadth of the blade, into half-inch chiffels, three 
quarters of an inch chifiels, &c. 7. Ripping-chilfels; 
which is a focket-chilFel of an inch broad, having a 
blunt edge, with no bafil to it. Its ufe is to rip or 
tear two pieces of wood afunder, by forcing in the 
blunt edge between them. 

CHITON, in zoology, a genus of the order of ver- 
mes tellaceae. Che name chiton is from lactic a, 
a coat of mail. The fiiell is plated, and con fills of 
many parts lying upon each other tranfverfely: the 
inhabitant is a fpecies of the Doris. They are com- 
mon on the fhores of Scarborough, Alrerdeen, and 
Tochbroom. See fevera! fpecies reprefented of their 
natural fize on Plate CXXXVIII. 

CliirriM (anc. geog.), according to I^e Clerc, 
Calmet, and others, was the fame with Macedonia, 
peopled by Kidim the fon of Javan and grandfon of 
Noah. 
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CHITTRlCK’s MEDICINE FOR THE STONE. This 
medicine was fome years ago kept as a fecret, and had 
great reputation as a lithontriptic, which indeed it 
ieems in many cafes to deferve. It was difeovered by 
Dr Blackrie to be no other than foap-lye; and the 
following receipt for ufing it was procured by General 
Dunbar: “Take one tea-fpoonful of the llrongelt 
foap-lye, mixed in two table-ipoonfuls of fweet milk, 
an hour before breakfaft and at going to bed. Be- 
fore you take the medicine, take a fup of pure milk, 
and immediately after you have fwallowed the medi- 
cine take another. If you find, this agrees with you 
for two or three days, you may add half as much 

T more to the dofe.” 
Definition. CHIVALRY, (from chcval, “ a horfe) an ab- 

fttadf term, riled to exprefs the peculiar privileges, ob- 
ligations, and turn of mind, with all the other diftin- 
guifiling charadleriftics of that order of men who flou- 
riflred in Europe in the dark ages, during the vigour 
of the feudal lyllems of government, under the name of 

^ Knights, or Knights Errant. 
Difficultyof ^ 0 ^certain the period at which the order fprung 
tracing the up, and the circtimflances to which its origin was ow- 

«hivill-0f ing’ Js no eafy talk. In the hilloiy of fociety, fuch iVa rr‘ a multiplicity of collateral fafts appear interwoven 
together, and caufes and effeds run into each other 
by a gradation fo imperceptible ; that it is exceedingly 
difficult, even for the niceft eye, to difeern caufes 
from their immediate effeds, or to dillinguilh to 
which among a number of collateral circumftances the 
origin of any particular event is to be referred. The 
age to which we muft look for the origin of chivalry 
was Angularly rude and illiterate. Even the principal 
events of that period, emigrations, wars, and the efla- 
blifhment of fyftems of laws and forms of government, 
have been but imperfedly, and in many inftances un- 
faithfully, recorded. But the tranfadions which took 
place in the ordinary courfe [of civil and domeftic life, 
and which, though lefs ftriking, muft have always pre- 
pared the way for the more remarkable events, have 
been generally thought unworthy of tranfmiffion to 
pofterity, and have very feldom found an hiftorian. 
Add to thefe difficulties which oppofe our refearches 
cm this fubjed, that the nations of Europe were in 
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that age a mixed multitude, confiding of fire aboiigi- Chivalry, 
nal inhabitants, who, though either lubdued by the 1 " 
Roman arms, or at leaft compelled to retire to the 
woods and mountains, ftill obftinately retained their 
primitive manners and cuftoms ; Roman colonies, 
and fuch of the original inhabitants of the countries in 
which theie were eftablifhed, as had yielded not only 
to the arms of the Romans, but alfo to the. influence 
Oi their laws, arts, and manners; and the barbarians, 
who proceeding from the northern regions of Alia and 
Europe, the wilds of Scythia and Germany, diffolvtd 
the fabric of the Roman empire, and made themfelvea 
lords of Europe. Amid this confufion of nations, 
inftitutions, and cuftoms, it becomes almoft impoffible 
to trace any regular feries of caufes and effefts. 

Yet as the hiftory of that period is not entirely un- 
known to ns, and the oh feu re and impel fedt records 
in which it is preferved, while they commemorate the 
more remarkable events, throw a faint light on the cr- 
iloms, manners, and ordinary traufa£h‘ons of the age.-; 
we can at leaft collect fome circumftances, which, if 
they did not of themielves give rife to the inllitution 
of chivalry, muft certainly have co-operated with o- 
thers to that end. We may even be allowed, if we 
proceed with due diffidence and caution, to deduce, 
bom a conftderation of the effect, fome inferences con- 
cerning the caufe ; from thole particulars of its hiftory 
which are known to us, we may venture to carry ima- 
gination backwards, under a proper reftraint, to thole 
which are hid under the darknefs of a rude and illite1 

rate age. 
X)iftin£tion of ranks appears to be effentially necefi-Diftindion 

fary to the exiftence of civil order. Even in the ftm-ran^s^ 
pleft and rudeft focial eftablilh.nents, we find not e^'et;tIr^. 
merely the natural diftindtions of weak and ftrong, nie haniftn 
young and old, parent and child, hufoand and wife ; of fociety. 
thefe are always accompanied with others which owe 
their inftitution to the invention of man, and the con* 
ftnt, either tacit or formal, of the lociety among 
whom they prevail. In peace and in war, fuch di- 
ftineftions are equally neceffaiy: they conftitute an ef- 
fential and important part of the mechanifm of fo- 
ciety. 

One of the earlieft artificial diftin&ions introduced The early 
among mankind, is that which ieparates the bold andfre'emi- 
ikftful warrior from thofe whofe feeblenefs of body and “fnce .of 

mind renders them unable to excel in dexterity, ftra- twy'diarac- 
tagem, or valour. Among rude nations, who are butter, 
imperfectly acquainted with the advantages of focial 
order, this ailtinCtion is more remarkably eminent than 
in any other .ftate of fociety. The ferocity of the 
human character in fuch a period produces almoft con- 
tinual hollilities among neighbouring tribes: the ele- 
ments of nature, and the brute inhabitants of the fo- 
reft, are not yet reduced to be fubfervient to the will of 
man; and tl.-Te, with other concomitant circnmftan* 
ces, render the warrior, who is equally diilinguifhed by 
cunning and volotir, more ufehft and rTpeftable than 
any other charader. 

On the fame principles, as the boundaries of fociety Subordi- 
are enlarged, and its form becomes more complex, the nate ‘h- 
claffes into which itHs already diftinguiihed are again 
fubdivid’ed. The invention^ of arts, and the acquili-troduceV11’ 
tion of property, are the chief caufes of thefe new di-intofociety. 
ftinClions which now arife among the orders of fociety; 

and 
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the life of 
cavalry. 

Chivalry, and they extend their influence equally through the 
  whole fyftem. Difference of armour, and different 

modes of military difcipline, produce diftin&ion of or- 
ders among thofe who pra&ife the arts of war; while 
other circumftances, originating from the fame general 
caufes, occafion fimilar changes to take place amid the 

, fcenes of peace. 
Thed:{Vine- None of the new diftin&ions which are introduced 
tion intro- among men, with refpeft to the difcipline and con- 
duced into du& of war, in confequence of the acquifition of pro- 
the military per^y and the invention of arts, is more remarkable 
ordei y tliat occaflonecl by t}ie ufe 0f horfes in military 

expeditions, and the training of them to the evolu- 
tions of the military art. Fire-arms, it is true, give 
to thofe who are acquainted with them a greater fu- 
periority over thofe to whom their ufe is unknown 
than what the horfeman poffeffes over him who fights 
on foot. But the ufe of fire-arms is of fuch import- 
ance in war, and the expence attending it fo inconfi- 
derable, that wherever thefe have been introduced, 
they have feldom been confined to one particular order 
in an army; and therefore they produce indeed a re- 
markable, though tranfient, diflinilion among different 
nations; but eftablifh no permanent diflin&ions in the 
armies of any one nation. But to maintain a horfe, 
to equip him with coftly furniture, to manage him 
with dexterity and vigour, are circumflances which 
have invariably produced a Handing and confpicuous 
diftin&ion among the military order, wherever bodies 
of cavalry have been formed. The Roman equites, 
who, though they became at length a body of ufurers 
and farmers, general, were originally the only body of 
cavalry employed by the flate, occupied a refpeftable 
rank between the fenators and the plebeians ; and the 
elegance and humanity of their manners were fuitable 
to their rank. In ancient Greece, and in the cele- 
brated monarchies of Afia, the fame diftinftion prevail- 
ed at a fimilar period. 

UTihtarv li Since the circumflances and principles on which ftin&ions a.this diftin&ion depends are not fuch as muff be con- 
mong the fined in their influence to one particular nation, or one 

region of the globe, we may hope to trace their ef- 
fects among the favage warriors of Scythia and Ger- 
many, as well as among the Greeks or Romans. 
From the valuable treatife of Tacitus de moribus Ger- 
manorum, we learn, that among the German warriors 
a diftinfb’on fomevvhat of this nature did actually fub- 
fift; not fo much indeed a diflinftion between the 
warrior who fought on horfeback and thofe who fought 
on foot, as between thofe whom vigour of body and 
energy of mind enabled to brave all the dangers of 
war, and fuch as, from the imbecility of youth, the 
infirmities of age, or the natural inferiority of their 
mental and bodily powers, were unequal to fcenes of 
hardfhip and deeds of valour. The youth was not 
permitted to take arms and join his warlike country- 
men in their military expeditions whenever he himfelf 
thought proper. There was a certain age before which 
he could not be invefled with armour. When he had 
attained that period, if not found deficient in flrength, 
a&ivity, or courage, he was formally honoured with 
the fhield and the lance, called to the duties, and ad- 
mitted to all the privileges, of a warrior. 

Another fa& worthy of notice refpe&ing the man- 
ners of the barbarians of Germany before they eila- 
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ancient 
■Germans, 

bibbed thcmfelves in the cultivated provinces of the Chivalry^ 
Roman empire is, that their women, contrary to what ',r“ 
we find among many other rude nations, were treated 
with an high degree of refpeft. They did not gene- ^ 
rally vie with the men in deeds of valour, but they 
animated them by their exhortations to diftinguilh women a. 
themfelves in the field ; and virgins efpecially were mong the 
confidered with a facred veneration, as endowed with Germans, 
prophetic powers, capable to forefee events hid in the 
womb of futurity, and even to influence the will of the 
deities. Hence, though domeftic duties were their 
peculiar province, yet they were not harfhly treated 
nor confined to a ftate of flavery. There appears in- 
deed a ftriking analogy between the condition of the 
women among the rude foldiers of Sparta and the 
rank which they occupied among the warlike cantons 
of Germany. Perhaps, indeed, the German were ftill 
more honourable than the Spartan women ; as they 
were taught to wield the magic weapons of fuperftition, 
which in Greece were appropriated to the priefts. 

It appears, therefore, that, in the forelts of Ger- 
many at leaft, if not in the more northern regions of 
Afia and Europe, the conquerors of the Roman em- 
pire, before they penetrated into its provinces, treated 
their women with a degree of refpe6l unknown to mofl: 
of the nations of antiquity ; that the character of the 
warrior was likewife highly honourable, being under- 
flood to unite all thofe qualities which were in the 
higheft eftimation ; and that it was only at a particu- 
lar age, and with certain forms, that the youth were 
admitted to bear arms. 9 

When thofe nations fallied from their deferts and Changes in 
forefts, over-ran the Roman empire, and eftablilhed 
themfelves in its provinces, the change which took barbarians 
place on their circumftances was remarkable ; and by after they 
a natural influence, it could not but produce an equally 
remarkable change on their habits, cuftoms, and man-'nip;re 
ners. The great outlines might ftill remain ; but which gave 
they could not now fail to be filled up in a different die to chi- 
manner. Here, however, the records of hiftory are vahy« 
peculiarly imperfeft. We have no Caefar or Tacitus 
to fupply fafts or direft our reafonings ; the Gothic 
nations had not yet learned to read and write ; and 
the Romans were fo depreffed under the fenfe of their 
own miferies, as to be negligent of the changes whick 
happened around them. But as foon as the light of 
hiffory begins again to dawn, we find that the leading 
features of the barbarian chara&er were not effaced, but 
only modified in a particular manner, in confequence of 
their mixing among a more polifhed people, becoming 
acquainted with the-luxuries of life, and acquiring exten- 
five ppwer and property. 

Thofe who fought on horfeback now began to be 
diftinguifhed with peculiar honours. The manners of 
the warrior too were become more cultivated, and his 
fpirit more humane. Leifure and opulence, with the 
influence of a polifhed people, even though in a ftate 
of flavery, taught thofe baibarians to afpire after more 
refined pleafures and more fplendid amufements than 
thofe which they had been before fatisfied with. The 
influence of Chriftianity too, which, though grofsly cor- 
rupted, was ftill favourable to .the focial happinefs of 
mankind, concurred to polifh ,their manners and exalt 
their charafter. Hence, in the end of the tenth 
and in the beginning of the eleventh century, we fee 

4 T knight- 
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Chivalry, limght-errantry, $5th that romantic gallantry, piety, 

‘ ^ and humanity, by which it was principally diftingui/h- 
ed, make its appearance.* At the court of every 
prince, count, or baron, joufts and tournaments became 
the favourite amufements. At thofe entertainments, 
fkill in arms, devotion to the fair, and generous cour- 
tefy, were all at ona? cultivated. About this period 
began the crufades; and thefe, to which alone fome 
have referred the origin of chivalry, though they could 
not give rife to what was already in exiilence,yet mould- 
ed the form and dire&ed the fpirit of the inftitution 
in fuch a manner, as to raife it by a rapid progrefs 
from infancy, as it were, to full vigour and maturity. 
Its char?£ter, as it appeared when fully formed, is 
well deferibed by an eloquent hiltorian in the follow- 
ing manner: 

vol# “ Between the age of Charlemagne and that of the 
ri. p. 26. crufades, a revolution had taken place among the Spa- 

niards, the Normans, and the French, which was gra- 
dually extended to the reft of Europe. The fervice 
of the infantry was degraded to the plebeians; the ca- 
valry formed the ftrength of the armies, and the ho- 
nourable name of miles, or foldier, was confined to the 
gentlemen who ferved on horfeback, and were invefted 
with the chara&er of knighthood. The dukes and 
counts, who had ufurped the rights of fovereignty, 
divided the provinces among their faithful barons: 
the barons diftributed among their vaflals the fiefs or 
benefices of their jurifdiftion ; and thefe military te- 

• nants, the peers of each other and of their lord, com- 
pofed the noble or equeftrian order, which difdained 
to conceive the peafant or burgher as of the fame fpe- 
cies with themfelves. The dignity of their birth was 
preferved by pure and equal alliances; their fons alone 
who could produce four quarters or lines of anceftry, 
without fpot or reproach, might legally pretend to 
the honour of knighthood; but a valiant plebeian was 
fometimes enriched and ennobled by the fword, and 
became the father of a new race. A fingle knight 
could impart, according to his judgment, the charafter 
which he received ; and the warlike fovereigns of Eu- 
rope derived more glory from this perfonal diftin&ion 
than from the luftre of their diadem. This ceremony 
was In Its origin fimple and profane ; the candidate, 
after fome previous trial, was invefted with his fword 
and fpurs; and his cheek or ftioulder were touched 
with a flight blow, as an emblem of the laft affront 
which it was lawful for him to endure. But fuper- 
ftition mingled in every public and private adlion of 
life: In the holy wars, it fan£lified the profeffion of 
arms ; and the order of chivalry was aflimilated in its 
rights and privileges to the facred orders of priefthood. 
The bath and white garment of the novice, were an 
indecent copy of the regeneration of baptifm : his 
fword, which he offered on the altar, was bleffed 
by the minifters of religion ; his folemn reception 
was preceded by faffs and vigils ; and he was created 
a knight in the name of God, of vSt George, and of St 
Michael the archangel. He fwore to accomplifh 
the duties of his profeffion ; and education, example, 
and the public opinion, were the inviolable guardians 
cf his oath. As the champion of God and the ladies, 
he devoted himfelf to fpeak the truth; to maintain 
the right; to proteft the diftreffed ; to praflife cour- 

3 virtue iefs familiar to the ancients j to purfue 

/the infidels; to defpife the allurements of eafe and Chivalry. 
fafety ; and to vindicate in every perilous adventure 
the honour of his character. The abufe of the fame 
fpirit provoked the illiterate knight to difdain the arts 
of induftry and peace; to efteem himfelf the foie judge 
and avenger of his own injuries and proudly to ne* 
gleft the laws of civil foeiety and military difcipline* 
Yet the benefits of this inftitution, to refine the tem- 
per of Barbarians, and to infiife fome principles, of 
faith, juftice, and humanity, were ftrongly felt, and 
have been often obferved. The afperity of national 
prejudice was foftened ; and the community of re* 
ligion and arms fpread a fimilar colour and generous 
emulation over the face of Chriftendom. Abroad, in 
enterprife and pilgrimage ; at home, in martial exer- 
cife, the warriors of every country were perpetually 
affociaired ; and impartial tafte muft prefer a Gothic 
tournament to the Olympic games of elaffic antiquity* 
Inftead of the naked Ipeflacles which corrupted the 
manners of the Greeks, and baniihed from the ftadium 
the virgins and matrons, the pompous decoration of 
the lifts was crowned with the prefence of chafte and 
high-born beauty, from whofe hands the conqueror 
received the prize of his dexterity and courage. The 
Ikill and ftrength that were exerted in wreftling and 
boxing, bear a diftant and doubtful relation to the 
merit of a foldier ; but the tournaments, as they we&e 
invented in France, and eagerly adopted both in the 
eaft and weft, prefented a lively image of the bufinefs 
cf the field. 1 he Angle combats, the general fkirmifh, 
the defence of a pafs or caftlej were rehearfed as in 
adftual fervice ; and the conteft, both in real and mi- 
mic war, was decided by the fuperior management of 
the horfe and lance. The lance was the proper and. 
peculiar weapon of 'the knight: his horfe was of a 
large and heavy breed ; but this charger, till he was 
roufed by the approaching danger, was ufually kxi ‘by 
an attendant, and he quietly rode a pad or palfrey 
of a more eafy pace. His helmet and fword, his 
greaves and buckler, it would be fuperfluous to de- 
feribe ; but I may remark, that at the period of the 
crufades, the armour was lefs ponderous than in later 
times ; and that, inftead of a maffy cuirafs, his breaft 
was defended by an hauberk or coat of mail. When, 
their long lances were fixed in the reft, the warriors 
furioufly fpurred their horfes againft the foe; and the 
light cavalry of the Tufks and Arabs could feldom 
ftand againft the direft and impetuous weight of their 
charge. Each knight was attended to the field by 
his faithful fquire, a youth of equal birth and fimilar 
hopes ; he was followed by his archers and men at 
arms ; and four, or five, or fix foldiers, were computed 
as the furniture of a complete lance. In the expeditions 
to the neighbouring kingdoms or the Holy Land, the 
duties of the feudal tenure no longer fubfifted; the 
voluntary fervice of the knights and their followers was 
either prompted by zeal or attachment, or purchafed 
with rewards and promifes ; and the numbers of each 
fquadron were meafured by the power, the wealth, and 
the fame of each independent chifftain. They were 
diftinguiflied by his banner, his aifnorial coat, and his 
ciy of war; and the moft ancient families of Europe 
muft feek in thefe atchievements the origin and proof 
of their nobility.” 

The refpe&able author of the Letters on Chivalry 
and 
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Chivalry, and Romance, traces, with great ingenuity and eru- 

u—^—— dition, a llrong refemblance between the manners of 
the age of chivalry and thofe of the old heroic ages 
delineated by Homer. 

10. ^ There is,fayshe,aremarkablecorrefpondence between 
tecThT'manners of the old heroic times, as painted by their 
tween he great romancer Homer, and thofe which are repre- 
tvicandGo fented to us in the modern books of knight-errantry. 

A faft of which no good account can be given, but by 
another not lefs certain ; that the political ftates of 
Greece, in the earlieft periods of its ftory, was fimilar 
in many refpefts to that of Europe, as broken by the 
feudal fyftem into an infinite number of petty indepen- 
dent governments. 

Some obviou^ circumftancesof agreement between the 
heroic and Gothic manners may be worth putting down. 

X. The military enthufiafm of the barons is but of 
a piece with the fanaticifm of the heroes. Hence the 
fame particularity of defeription in the accounts of 
battles, wounds, deaths, in the Greek poet as ip the 
Gothic romancers. Hence that minute curiofity in the 
difplay of their drefles, arms, accoutrements. The 
minds of all men being occupied with warlike images 
and ideas, were much gratified by thofe details, which 
appear cold and unaffe&ing to modern readers. 

We hear much of knights-errant encountering giants 
and quelling favages in books of chivalry. Thefe 
giants were oppreffive feudal lords ; and every lord 
was to be met with, like the giant, in his ftrong-hold 
or cafile. Their dependents of a lower form, who imi- 
tated the violence of their fuperiors, and had not their 
caftles but lurking places, were the favages of romance. 
The greater lord was called a giant for his power; the 
lefs, a favage for his brutality. 

2. Another terror of the Gothic ages was monfters, 
dragons, and ferpents.. Their ftories were received 
in thofe days for feveral reafons : I. From the vulgar 
belief of enchantments: 2. From their being reported 
on the faith of eaitern tradition, by adventurers from 
the holy land : 3. In {till later times from the ftrange 
things told and believed on the difeovery of the new 
world. 

In all thefe refpe&s, Greek antiquity refembks the 
Gothic. For what are Homer’s Laettrigons and Cy- 
clops, but bands of lawlef? favages, with each of them 
a giant of enormous fize at their head ? And what are 
the Grecian Bacchus, Hercules, and Thefeus, but 
knights-errant, the exaft counterparts of Sir Launce- 
lot and Amadis de Gaul ? 

v The oppreffions which it was the glory of the 
knights to avenge, were frequently carried on, as we 
are "told, by the charms and enchantments of nvomcn. 
Thefe charms, we may fuppofe, are oiUn metapho- 
rical ; as exprefiing only the blandilbments of the fix. 
Sometimes they are taken to be real, the ignorance 
cf thofe ages acquiefcing in fuch conceits. And are 
not thel'e ftories matched by thole of Calypto and 
Circe, the enchantreftes of the Greek poet ? 

4. Robbery and Piracy w-re honourable in both : 
fo far were they from reflecting any dHredit on the 
ancient or modern redrejfers of ‘wrongs. What ac- 
count can be given of tnis, but tiiat, in the feudal 
times', and in tire early days of Greece, when govern- 
ment was weak, and unable to redrefs the injuries of 
petty fovereigns, it would be glorious for private ad- 
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venturers to undertake this work ; and, if they could Chivalry, 
accomplifh it in no other way, to pay them in kind by v '1 

downright plunder and rapine ? 
5. Baftardy was in credit with both. They were 

extremely watchful over the cbaility of their own 
women ; but fuch as they could fiize upon in the ene- 
mies quarter, were lawful prize. Or if, at any time, 
they tran^grefled in this fort at home, the fault was 
covered by an ingenious fidtion. The offspring was 
reputed divine. Their greatell heroes were the fruit 
of goddeffes approached by mortals ; juft as we hear 
of the doughtieft knights being born of fairies. 

6. With the greateft fiercenefs and favagenefs of 
charadfer, the utmoft generofity, hofpitality, and cour- 
tefy, w'ere imputed to the heroic ages. Achilles was at 
once the moft relentlefs, vindidfive, implacable, and 
the friendlieft of men. We have the very fame re« 
prefentation in the Gothic romances. As in thofe law- 
lefs times, dangers and diftreffes of all kinds abound- 
ed, there would be the fame demand for compaflion, 
gentlenefs, and generous attachments to the unfortu- 
nate, thofe efpecially of their own clan, a« of refent- 
ment, rage, and animofity againft their enemies. 

7. Again, the martial games celebrated in ancient 
Greece, on great and folemn occafions, had the fame 
otigin and the fame purpofe as the tournaments of the 
Gothic warriors. 

8. Laftly, the paffions for adventures fo natural 
in their fituation, would be as naturally attended with 
the love of praife and glory. Hence the fame encou- 
ragement, in the old Greek and Gothic times, to pa- 
negyrifts and poets. In the affairs of religion and gal- 
lantry, indeed, the rcfemblance between the hero and 
the knight is not fo ftriking. But the religious cha- 
rafter of the knight was an accident of the times, and 
no proper effedt of his civil condition.- And that his 
devotion for the fair fex fhould fo far furpafs that of 
the hero, is a confirmation of the fyftem here advan* 
ced. For the confideration had of the females in the 
feudal conftitution, will of iifelf account for this defe- 
rence. It made them capable of fucceeding to fiefs* 
as well as the men. And does not one fee, on the 
inftant, what refpeft and dependence this privilege 
would draw upon them ? 

It was of mighty confequence who fhould obtain the 
favour of a rich heirefs. And though, in the ftridf 
feudal times, (he was fuppofed to be in the power and 
at the difpofal of her iuperior lord, yet this rigid 
ft ate of things did not laft long. Hence we find feme 
diftreffed damfel was the Ip rung and mover of every 
knight’s adventurei. She was to be reicued by his 
arms, or won by the fame and admiration of his prow- 
eis. The plain meaning of all which was this : That 
as, in thtle turbulent times, a protedor was neceffary 
to the weaknefs of the lex, fo the courteous and va- 
lorous knight was to approve himftlf fully qualified for 
that purpole. 

It may be obferved, that the two poems of Homer 
were intended to expofe the milchiefs and inconve- 
niences arifing from the political ftate of Old G eece : 
the Iliad, the diffentions that naturally fpiing up 
among independent chiefs ; and the Odyjfey, the info- 
lence of their greater f.bje&s, more efpecially when 
unreftrained by the prefence of their fovereign. And 
can any thing more exadtly referable the condition of 
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CTi'valry. the feudal times, when, on occafion of any great en- 
“~v—terprife, as that of the crufades, the defigns of the con- 

federate Chriftian Hates were perpetually ft nitrated, 
or interrupted at leall, by the diffentions of their lead- 
ers ; and their affairs at home, as perpetually diftref- 
fed and difordered by the rebellious ufurpations of their 
gi eater vaffals ? Jerufalem was to the European what 
Troy had been to the Grecian princes. See the article 
Knight. 

Chivalry, in law, is ufed for a tenure of lands 
by knight’s fervice ; whereby the knight was bound 
to perform fervice in war unto the king, or the mefne 
lord of whom he held by that tenure. And chivalry 
was either geneual or fpecial: general, when it was 
only in the feoffment that the tenant held per fervi- 
tium militare, without any fpecification of fergeantry, 
efeuage, &c.; fpecial, when it was declared particu- 
larly by what kind of knight fervice the land was held. 

For the better underllanding of this tenure it hath 
been obferved, that there is no law but is holdea me- 
diately or immediately of the crown by fome fervice ; 
and therefore all freeholds that are to us and our heirs, 
are called feuda, or feoda, “ fees;” as proceeding from 
the king for fome imall yearly rent, and the perform- 
ance of fuch fervices as were originally laid upon the 
land at the donation thereof. For as the king gave 
to the great nobles, his immediate tenants, large pof- 
h fQons for ever, to hold of him for this or that fervice 
or rent ; fo they in time parcelled out to fuch others 
as they liked the fame lands for rents and fervices as 
they thought good: and thefe fervices were by Little- 
ton divided into two kinds, chivalry and focage; the 
hrft whereof was martial and military, the other ruffi- 
cal. Chivalry, therefore, was a tenure of fervice, 
whereby the tenant was obliged to perform fome noble 
or military office unto his lord; and it was of two 
kinds ; either regal, that is, held only of the king ; or 
common, where held of a common perfon. That which 
might be held only of the king was called fervitium, or 
fergeantia; and was again divided into grand and petit 
lerjeanty. The grand ferjeanty was where one held 
lands of the king by fervice, which he ought to do in 
his own perfon; as, to bear the king’s banner or fpear, 
to lead his hoft, to find men at arms to fight, &c. 
Petit ferjeanty was when a man held lands of the king, 
to yield him annually fome fmall thing towards his 
wars, as a fword, dagger, bow, &c. Chivalry that 
might be holden of a common perfon was termedyr«- 
taghm, “ efeuagethat is, fervice of the ffiield ; which 
was either uncertain or certain. 

Efeuage uncertain, was likewife two-fold: firft, 
where the tenant was bound to follow his lord, going 
in perfon to the king’s wars, either himfelf, or fend- 
ing a fufficient man in his place, there to be main- 
tained at his expence, fo long as was agreed upon be- 
tween the lord and his firft tenant at the granting of 
the fee ; and the days of fuch fervice feem to have 
been rated by the quantity of land fo holden : as if 
it extended to a whole knight’s fee, then the tenant 
was to follow his lord 40 days ; and if but to half a 
knight’s fee, then 20 days; if a fourth part, then 
10 days, &c. The other kind of this efeuage was cal- 
led coflle-nvard, where the tenant was obliged, by 
himfelf or fome other, to defend a caftle as often as it 
ffiould come to his turn. And thefe were called efeu- 

age uncertain; beeaufe it was uncertain how often a Chivalry, 
man Ihould be called to follow his lord to the wars, 
or to defend a caftle, and what his charge would be 
therein. 

Efeuage certain, was where the tenure was fet at a 
certain fum of money to be paid in lieu of fuch fervice; 
as that a man fhould pay yearly for every knight’s fee 
20s. for half a knight’s fee 10s. or fome like rate ^ 
and this fervice, becaufe it is drawn to a certain rent, 
groweth to be of a mixed nature, not merely focage, 
and yet focage in effedf, being now neither perfonal 
fervice nor uncertain. The tenure called chivalry had 
other conditions annexed to it: but there is a great 
alteration made in thefe things by the ftat. 12. Car. 2. 
c. 24. whereby tenures by knight’s fervice of the king, 
or any other perfon in capite, &c. and the fruits and 
confluences thereof, are taken away and difeharged ; 
and all tenures are to be conftrued and adjudged to be 
free and common focage, &c. 

Court of Chivalry, a court formerly held before the 
lord high conftable and earl marlhal of England joint- 
ly, and having both civil and criminal jurifdidtion ; 
but fince the attainder of Stafford Duke of Bucking- 
ham under Henry VIII. and the confequent extin- 
guifhment of the office of lord high conftable, it hath 
ufually, with refpedf to civil matters, bsen heard be- 
fore the earl marfhal only. This court, by ftat. 13. 
Rich. II. c. 2. hath cognizance of contrafts and other 
matters touching deeds of arms and war, as well out of 
the realm as in it. And from its fentences lies an im- 
mediate appeal to the king in perfon. This court was 
in great reputation in the times of pure chivalry; and 
afterwards during the Englifh connexions with the 
continent, by the territories which their princes held 
in France : but it is now grown almoft entirely out 
of ufe, on account of the feeblenefs of its jurifdiXion, 
and want of power to enforce its judgements ; as it 
can neither fine nor imprifon, not being a court of 
record. 

1. The civil jurifdiXion of this court of chivalry 
is principally in two points ; the redreffing injuries of 
honour, and correXing encroachments in matters of 
coat armour, precedency, and other diftinXions of fa- 
milies. As a court of honour, it is to give fatisfac- 
tion to all fuch as are aggrieved in that point; a 
point of a nature fo. nice and delicate, that its wrongs 
and injuries efcape the notice of the common law, 
and yet are fit to be redreffed fomewhere. Such, for 
inftance, as calling a man a coward, or giving him the 
lie ; for which, as they are produXive of no imme- 
diate damage to his perfon or property, no aXion will 
lie in the courts at Weftminfter: and yet they are 
fuch injuries as will prompt every man of fpirit to 
demand fome honourable amends ; which, by the an- 
cient law of the land, was given in the court of chi* 
valry. But modern refolutions have determined, that 
how much toever a jurifdiXion may be expedient, yet 
no aXion for words will at prefent lie therein. And 
it hath always been moft clearly holden, that as this 
court cannot meddle with any thing determinable by 
common law, it therefore can give no pecuniary fa- 
tisfaXion or damages ; in as much as the quantity and 
determination thereof is ever of common law cog- 
nizance. And therefore this court of chivalry can at 
moft order reparation in point of honour; as, to 
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,Chivalry compel the defendant mendachm fill ipft impatiere, or 

to take the lie that he has given upon himfelf, or 
to make fuch other fubmiflion as the laws oi honour 
may require. As to the other point of its civil jurif* 
diction, the redreffing of ufurpations and encroach- 
ments in matters of heraldry and coat armour ; it is 
the bufinefs of this court, according to Sir Matthew 
Hale, to adjult the right and armorial enfigns, bear- 
ings, crefts, fupporters, pennons, &c.; and alfo rights 
of places or precedence, where the king’s patent or 
a£t of parliament, which cannot be over-ruled, by this 
court, have not already determined it. The pro- 
ceedings of this court are by petition in a fummary 
way: and the trial not by a jury of twelve men, but 
by witneffes, or by combat. But as it cannot impri- 
fon, not being a court of record ; and as, by the refo- 
lutions of the fuperior courts, it is now coniined to fo 
narrow and reftrained a jurifdiftion ; it has fallen into 
contempt. The marfhalling of coat-armour, which 
v'as formerly the pride and lludy of all the bell fa- 
milies in the kingdom, is now greatly difregarded ; 
and has fallen into the hands of certain officers aiffi at- 
tendants upon this court, called heralds, vvho conlider 
it only as a matter of lucre, and not of juftice: where- 
by fuch falfity and confufion have crept into their re- 
cords (which ought to be the Handing evidence of fami- 
lies, defeents, and coat armour), that though former- 
ly fome credit has been paid to their tellimony, now, 
even their common feal will not be received as evi- 
dence in any court ©f juftice in the kingdom. But 
their original vilitation books, compiled when pio- 
greffes were folemnly and regularly made into every 
part of the kingdom, to inquire into the ftate of fami- 
lies, and to regifter' fuch marriages and defeents as 
wTere verified to them upon oath, are allow cu to he 
good evidence of pedigrees. 

2. As a criminal court, when held before tne lord 
high conftable of England jointly with the eail Mar- 
fhal, it had jurifdi&ion over pleas of life and mem- 
ber, arifing in matters of arms and deeds of war, as 
well out of the realm as within it. But the criminal 
as well as civil part of its authority is fallen into en- 
tire difufethere having been no permanent high 
conftable of England (but only/ro hac vice, at coro- 
nations and the like), fince the attainder and execu- 
tion of Stafford Duke of Buckingham, m the 13th year 
of. Henry VIII. ; the authority and charge, both in 
war and peace, being deemed too ample for a fubjedl; 
fo ample, that wffien the chief juftice Fineux was alked 
by King Henry VIII- how far they extended ? he de- 
dined anfwering; and faid, the decifion of that que- 
ftion belonged to the law of arms, and not to the law 

°f CHIVES, in botany, are flender thread-hke fub- 
ftances, generally placed within the bloffom, and fur- 
rounding the Pointals. They are formed of the 
woody fubftance of the plant. 

CHIUM marmor, in the natural hiilory of the an- 
dents, the name of a black marble, called alfo the 
lapis opjidianus. It is very hard, and of a fine black ; 
and, befide the many ufes which the ancients pm it tOj- 
k well known among our goldlmiths by the name of 
the touchflone; moft of them being furniihed with 
nothing better for this purpofe than a piece of this : 
though the. bafaltes,, which might be had plentifully 
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enough, is greatly preferable for thofe ufes; any black 
marble, however, that is tolerably hard, will do. ChoCo|ate. 
There is a very fine and elegantly fmooth marble, of 
a compact texture, and fine gloffy black, but {bowing 
no glittering particles when frefti broken, as moft ol 
the black marbles do. It is extremely hard, and cuts 
with difficulty, but is capable of the higheft poliffi of 
any marble. The ancients had it from Ethiopia and 
the ifland of Chios ; we have it from Italy. 

Chium Vinum, Chian JVine, or wine of the growth 
of the ifland of Chios, now Scio, is commended by 
Dififeorides as affording good nourifhment, fit to drink, 
lefs difpofed to intoxicate, endued with the virtue of 
reftraining defluxions, and a proper ingredient in oph- 
thalmic medicines. Hence Scribonius Largus directs 
the dry ingredients in collyria for the eyes to be 
made up with Chian wine. 

CH1UN, or Chevan, in Hebrew antiquity. _ We 
meet with this word in the prophet Amos, cited in the 
A&s of the Apoftles. St Luke reads the paffage 
thus : “ Ye took up the tabernacle of Moloch, and the 
ftar of your god Remphan, figures which ye made to 
worfhip them.” The import of the Hebrew is as fol- 
lows : “ Ye have borne the tabernacle of your kings, 
and the pedeftal (the chiun) of your images, the ftar of 
your gods, which ye made to yourielves. 1 he Sep 
tuagint in all probability read Repham or Revan, in- 
ftead of Chiun or Chevan, and took the pedeftal for a 
god. 

Some fay that the Septuagint, who made their traiuy 
lation in Egypt, changed the word Chiun into that of 
Remphan becaufe they had the fame fignification.- 
M. Bafnage, in his book intitled Jewifh Antiquities, 
after having difeourfed a good deal upon Chion or Rem- 
phan, concludes that Moloch was the fun, and Chion, 
Chiun, or Remphan, the moon. 

CHLAMYS, in antiquity, a military habit worn by 
the ancients over the tunica. It belonged to the pa- 
tricians, and was the fame in the time of war that the 
toga was in the time of peace. This fort of gown was 
called pitta, from the rich embroidery with figures in 
Phrygian work ; and purpurea, becaufe the ground- 
work was purple. The chlamydes of the emperors 
were all purple, adorned with a golden and embroider- 
ed border. 

CHLOEIA, in antiquity, a feftival celebrated at 
Athens in honour of Ceres, to whom, under the name 
xxoh, i. e. Grafs, they facrificed a ram. 

CHLORA, in botany, a genus of the monogynia 
order, belonging to the o&andria clafs of plants. The 
calyx is odtophyllous, the corolla monopetalous and 
o&ofid ; the capfule unilocular, bivalved, and poly- 
Ipermous. 

CHLOROSIS, in medicine, a difeafe, commonly 
called the green-ficknefi, incident to young girls. See 
(the Index fubjoined to) Medicine. 

CHOCOLATE, in commerce, a kind of pafte or 
cake prepared of certain ingredients, the balls ol which 
is cacao. See Cacao. 

The Indians, in their firft making of chocolate, uied 
to roall the cacao in earthen pots; and haying after- 
wards cleared it of the hulks, and bruifed it between 
two Hones, they made it into cakes with their hands. 
The Spaniards improved this method: when the cacao, 
is properly roafted and well cleaned, they pound it in- 
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Cl otdb.ts a mortar, to reduce it into a coarfe mafr, which they 

. afterward!? grind on a done till it be of the utmofl 
finenefs: the parte being furticiently ground, is put 
quite hot into tin moulds, in which it congeals in a 
very little time. The form of thefe moulds is arbi- 
trary : the cylindrical ones, holding two or three 
pounds, are the mort proper; becaufe the bigger the 
cakes are, the longer they will keep. Obferve, that 
thefe cakes are very liable to take any good or bad 
feent, and therefore they murt be carefully wrapt up in 
paper, and kept in a dry place. Complaints are made, 
that the Spaniards mix with the cacao nuts too great 
a quantity of cloves and cinnamon, belides other drugs 
without number, as mufc, ambergreafe, &c. The 
grocers of Paris ufe few or none of thefe ingredients : 
they only choofe the bell nuts, which are called carac- 
al, from the place from whence they are brought ; 
and with thefe they mix a very Imall quantity of cin- 
namon, the frefheft vanilla, and the fined fugar, but 
very feldom any cloves. In England, the chocolate 
is made of the Ample cacao, excepting that fometimes 
fugar and fometimes vanilla is added. 

_ Chocolate ready made, and cacao parte, are prohi- 
bited to be imported from any part beyond the feas. 
If made and fold in Great Britain, it pays inland duty 
is. 6d. per /£. avoirdupoife : it mult be inclofed in 
papers containing one pound each, and produced at 
the excife-office to be damped. Upon three days 
notice given to the officer of excife, private families 
may make chocolate for their own ufe, provided no 
lefs than half an hundred weight of nuts be made at 
one time. 

The chocolate made in Portugal and Spain is not 
neat fo well prepared as the Euglirti, depending per- 
haps on the machine employed there, viz. the double 
•cylinder, which feems very well calculated for exad 
triture. If perfedtly prepared, no oil appears on the 
folution. Londo'h chocolate gives up no oil like the 
foreign ; and it alfo may, in fome meafure, depend 
on the thicknefs of the preparation. The folution re- 
quires fnore care than is commonly imagined. It is 
proper to break it down, and diffolve it thoroughly in 
cold water by milling it with the chocolate (lick If 
heat is applied, it rtiould be done (lowly: for, if fud- 
denly, the heat will not only coagulate it, but fepa- 
rate the od ; and therefore much boiling after it is 
ditTolved, is hurtful. Chocolate is commonly required 
by people of weak ftomachs ; but often reje&ed for 
want of proper preparation. When properly prepa- 
red, it is ealily diffolved ; and an excellent food where 
a liquid nutrient vegetable one is required, and is lefs 
flatulent than any of the farinaoea. 

Mr Henly, an ingenious electrician, has lately dif- 
covered that chocolate, frefh from the mill, as it cools 
in tire tin-pans into which it is received, becomes 
ftrongly cleClrical ; and that it retains this property 
for fome time after it has been turned out of the pans, 
but foon lofos it by handling, l he power may be once 
or twice renewed by melting it again in an iron ladle, 
and pouring it into the tin pans as at firft ; but when 
it becomes dry and powdery, the power is not capable 
of being revived by fimple melting : but if a fmall quan- 
tity of olive-oil be added, and well mixed with the cho- 
colate in the ladle, its eledneity will be completely re- 
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flored by cooling it in the tin pan as before. From Choeo’ata 
'this experiment he conje&ures, that there, is a great af- II 
finity between phlogifton and the eleCliic (iuid, if in- Chont,TP~ 
deed they be not the fame thing. 

CiiocoiATR-Nut Tree. See Cacao. 
CHOENIX, an ancient dry meafure, con- 

taining the 48th part of a medimnus, or fix bufhels. 
CHOERILUS, a tragic poet of Athens about the 

64th olympiad. He wrote. 150 tragedies, of which 
1 3 had obtained the prize.—An hiftorian of Samos  
Two other poets, one of whom was very intimate 
with Herodotus. He wrote a poem on the viClory 
which the Athenians had obtained over Xerxes; and on 
account of the excellence of the compoficion he recei- 
ved a piece of gold for each.verfe from the Athenians. 
The other was one of Alexander’s flatterers and friends. 

CHOERINtE, in antiquity, a kind of foa (hells, 
with which the ancient Greeks ufed to give their fuf- 
frage, or vote. 

CHOIR, that part of the church or cathedra*! where 
choiriilers ling divine fervice; it is feparated from the 
chancel where the commilnion is celebrated, and al- 
fo from the nave of the church where the people 
aie piaced . the patron is find to be obliged to repair 
the choir of the church. It was in the time of Con- 
ftantine that the choir was feparated from the nave. 
In the twelfth century, they began to inclofe it with 
walls; but the ancient balullrades have been fincc 
reftored, out of a vievy to the beauty of architedure. 

Choir, in nunneries, is a large hall adjoining to 
the body of the church, feparated by a grate, where 
the nuns ling the office. 

CHOIS I (Francis rimoleonde), dean of the cathe- 
dral of Baycux, and one of the forty of the French 
academy, was born at Paris in 1644. In 1685, he was 
font with the chevalier de Chaumont to the king of 
Siam,, and w*s ordained pried in the Indies by the a- 
poftolical vicar. He wrote a great number of works, 
in a polite, florid, and eafy iiyle ; the principal of 
which are, 1. Four dialogues on the Immortality of 
the Soul, Cfo. 2 Account of a voyage to Siam. 3. An 
Eccltfiartical Hiftory, in 1 i vols, 410. 4. Life of Da- 
vid, with an interpretation of the Pfalms. 5. Life 
of Solomon, He died at Paris in iniA.. 

CHOLEDOCHUS, in anatomy, a term applied 
to a canal, or duct, called alfo dudus communis y formed 
of the union of the porus bilarius and du&us cyfticus. 
The word comes from choler; and / re- 

ceive, or contain. 
The choledochus du&us, parting obliquely to the 

lower-end of the duodenum, ferves to convey the bile 
from the liver to the inteftines. See Anat na 07. 

CHOLER See Bile. 
^-•^QI-'FRA morbus, a fudden eruption or over- 

flowing of the bile or bilious matters both upwards and 
downwards. See (the Index fubjoined to) Medicine. 

CHOMER, or Omer. See Corus. 
CHONDR1LLA, in botany, a genus of the poly- 

garma equalis order, belonging to the iyngenefia clafs of 
punts ; and in the natural method ranking under the 
4yth older, Compojita. I he receptacle is naked ; the 
calvx calyculated; the pappus fimple and (talked; the 
florets in a manifold feries. 

CHONDROPI ER.YGII, in ichthyology, a term 
for* 
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formerly applied to the order of fifties now 
amphibia narites by Linnaeus. See Amphibia. 

CHOP-church, or Church-chopper, a name, 
or rather nick-name, given to parfons who make a 
practice of exchanging benefices. See Permutation. 

Chop-church occurs in an ancient fiatute as a lawful 
trade or occupation ; and (ome of the judges lay it 
was a good addition. Brook holds that it was no occu- 
pation, but a thing permiflible by law. 

CHOPIN, or Chopine, a liquid meafure ufed both 
in Scotland and France, and equal to half their pint. 
See Pint and Measure. 

Chopin (Rene), a famous civilian born at Bailleul 
jrj Anjou in 1537' -He was advocate in the parliament 
of Paris, where he pleaded for a 1 ng time with great 
reputation. Hie at la!l Ihut himfelf up in his cloiet , 
and compofed many works, which have been collect- 
ed together, and printed in 6 vols., folio. He died at 
Paris in 1606. 

CHORAL, fignifies any perfon that, by virtue of 
any- of the orders of the clergy, was in ancient times 
admitted to fit and ferve G d in the choir. 

Dugdale, in his hdlory of St Paul’s Church, fays, 
that there were with the chorus formerly fix vicars 
choral belonging to that church. 

CHORASSAN, or Khorassan, a province Oi 
Perfia adjoining to Ufbec fartary. I his was the an- 
cient Baftna, and the birth-place of Kouli Kuan. 

CHORAX. or Charax. See Characene. 
CHORAZIM, or Chorazin, (Luke, Matthew), 

a town of Galilee; whofe wretched incredulity Cnriil 
deplores; now defolate, at two miles dittance from 
Capernaum. 

CHORD, or Cord, primarily denotes a {lender 
rope or cordage *- The word is formed of the Latin, 
chorda, and that from the Greek, yopU, ci gut, whereof 
firings may be made. 

Chord, in geometry, a right line drawn from one 
part of an arch of a circle to another. Hence, 

Chord of an Arch, is a right line joining the ex- 
tremes of that arch. , _ 

Chord, in mufic, the union of two or more founds 
uttered at the fame time, and forming together an en- 
tire harmony. , , . . r 

The natural harmony produced by the relonance ot 
a founding body, is compofed of three diffentft founds, 
without reckoning their oftaves; which f°rijj among 
themfelves the mod . agreeable and perfedl chord 
that can poffibly be heard : for which reafon they are 
called, on account of their excellence, perfeS chords. 
Hence, in order to render that harmony com- 
plete, it is neceffary that each chord fhould at leait 
confift of three founds. The trio is hkewife found 
by muficians to include the perfe&ion of harmony ; 
whether becaufe in this all the chords, and each in its 
full perfe&ion, are ufed ; or, becaufe upon fuch occa- 
fions as render it improper to ufe them all, and each 
in its integrity, arts have been fuccefsfully pradtifed 
to deceive the ear, and to give it contrary perfuafion, 
by deluding it with the principal founds o{ each chord, 
in fuch a manner as to render it forgetful of the other 
founds neceffary to their completion. Yet the oitave 
of the principal found produces new relations, and 
new confonances, by the completion of the intervals . 
they commonly add this edtave, to have the ahem- 
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called blage of all the confonances in one and the fame 

chord; (See Consonance.) Moreover, the addition of 
the diffonance (fee Discord), producing a fourth 
found fuperadded to the perfect chord, it becomes in- 
difpenfably neceffary, if we would render the chord full, 
that we fhould include a fourth part to exprefs this 
diffonance. Thus, the feries of chords can neither 
be complete nor connected but by means of four 
parts. 

Chords are divided into perfeft and imperfedt. The 
perfect chord is that which we have lately deferibed ; 
which is compofed of the fundamental found below, 
of its third, its fifth, and its ottave : they are likewife 
fubdivided into major and minor, according as the 
thirds which enter into their compofition are flat or 
{harp; (See Interval.) Some authors likewiie 
give the name ofperfeff to all chords, even to diffo- 
nances, whofe fundamental founds are below. Im- 
perfedt chords are thofe in which the fixth, inftcad of 
the fifth, prevails, and in general all thofe whofe low- 
eft are not their fundamental founds. i'hefe deno- 
minations, which had been given before the fundamen- 
tal bafs was known, are now moft unhappily applied 
thofe of chords dlreCl and reverfed, are much more 
fuitable in the fame fenfe. 

Chords are once more divided into confonances and 
diffonances. The chords denominated confonances,, 
are the perfect chord, and its derivatives; every 
other chord is a dlffbnance. 

A table of both, according to the fyftem of M. Ra- 
meau, may be feen in Rouffeau’s Mufical Didlionary, 
vol. I. p. 27. 

After the table to which our readers have been re- 
mitted, Rouffeau adds the following obfervations, which . 
are at the fame time fo juft and fo important, that we 
fhould be very lorry if they efcape the reader’s atten- 
tion. 

At the words harmony, fundamental lafs, compofi- 
tion, &c. he promifes to treat concerning the manner 
of ufing all the chords to form regular harmony ; and- 
only adds, in this place, the I'ubfequent refle&ions. 
> 1. It is a capital error to imagiik, that the methods 
of inverting the fame chord are in all cafes equally 
eligible for the harmony and for the expreffion. 
There is not one of thefe different arrangements but- 
had its proper chara&er. Every one feels the con- 
trail between the foftnefs of the falfe fifth, and the 
grating found of the tritone, though the one of thefe 
intervals is produced by a method of inverting the 
other. With the feventh diminifhed, and the fecond- 
redundant, the cafe is the fame with the interval of the 
fecond in general ufe, and the feventh. Who does 
not fed how much more vocal and fonorous the fifth 
appears when compared with the fourth ? The chord 
of'the great fixth, and that of the leffer fixth minor, 
are two forms of the fame fundamental chord; but 
how much lefs is the one harmonious than the other? 
On the contrary, the chord of the leffer fixth major is 
much-more pleafing and cheerful than that of the falfe 
fifth. And only to mention the moft Ample of all 
chords, refled:- on the majefty of the perfeA chord, 
the fweetnefs of that which.is called the chord of the 
frxth, and the infipidity of that which is compofed of 
a fixth and a fourth ; all of them, however, compo- 
fed of the fame founds. In general, the redundant 

2 

Chord. 
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_ the fharps in the higher pftrt, are proper by the 

,,, _ their feverity to exprefs violent emotions 
pUS# fuch as anger and the rougher paffions. C 

Cho-tds intervj , x ^ - 
of mind, 

fuch as anger and the rougher paffions. On the con- 
trary, flats in the higher parts, and diminished inter- 
vals, form a plaintive harmony, which melts the heart. 
There are a multitude of fimilar obfervations, of 
which .when a mufioian knows how to avail himfelf, 
he may command at will the affedlions of thole who 
hear him. 

2. The choice of Ample intervals is fcarcely of lefs 
importance than that of the chords, with regard to 
the ftations in which they ought to be placed. It is, 
for inftance, in the lower parts that the fifth and oc- 
tave fhould be ufed in preference ; in the upper parts, 
the third and fixth are more proper. If you tranfpofe 
this order, the harmony will be ruined even tho’ the 
lame chords are preferved. 

3. In a word, the chords are rendered Hill more 
harmonious, by being approximated and only divided 
by the fmalleil practicable intervals, which are more 
fuitable to the capacity of the ear than fuch as are re- 
mote. This is what we call cor trading the harmony, 
an art which few compofers have fkill and abilities 
enough to put in pra&ice. The limits in the natural 
compafs of voices, afford an additional reafon for lef- 
fening the diftance of the intervals, which compofe 
the harmony of the chorus, as much as poffible. We 
may affirm, that a chorus is improperly compofed, 
when the diftance between the chords increafes; when 
thofe who perform the different parts are obliged to 
feream ; when the voices rife above their natural ex- 
tent, and are fo remotely diftant one from the other 
that the perception of harmonical relations between 
them is loft. 

We fay likewife, that an inftrument is in concord 
when the intervals between its fixed founds are what 
they ought to be; we fay in this fenfe, that the chords 
of an inftrftment are true or falfe, that it preferves or 
does not preferve its chords. The fame form of fpeak- 
ing is ufed for two voices which fing together, or for 
two founds which are heard at the fame time, whether 
in unifon or in parts. 

Chords, or Cords, of Mifical Inftruments, are 
firings, by the vibration of which the fenfation of found 
is excited, and by the divifions of which the feveral de- 
grees of tone are determined. 

CHORDEE, in medicine and furgery, a fympton 
attending a gonorrhoea, confifting in a violent pain 
under the frenum, and along the du& of the urethra, 
during the ereftion of the penis, which is incurvated 
downwards. Tkefe ere&ions are frequent and invo- 
luntary. 

CHOREASancti Viti. See Virus's Dance. 
CHOREPISCOPUS, an officer in the ancient 

church, about whofe funftion the learned are ex- 
tremely divided. The word comes from xa?oi;> a re- 
gion, or little country, and t^vxoTrof, a htjhop, or oner- 
feer. 

The chorepifcopi were fuffragan or local bifhops, 
holding a middle rank between biftiops and prelbyters, 
and delegated to exercife epifcopal juiifdiftion within 
certain diftri&s, when the boundaries of particular 
churches, over which feparate biftiops prefided, were 
eonfiderably enlarged. It is not certain when this of- 
fice was firit introduced: ibme trace it to the clofe of 

>T0 78. 

] 
firft century ; 

C H 
others tell us. 

o 
that chorepifcopi Choreplfco. 

Were not known in the eaft till the beginning of the 
fourth century ; and in the weft about the year 439. 
They ceafed both in the eaft and weft in the tenth , 
century. 

Chorepiscopus is alfo the name of a dignity ftill 
fublifting in fome cathedrals, particularly in Ger- 
many ; fignifying the fame with chart epifeopus, or 
“ bifhop of the choir.” The word, in this fenfe, does 
not come from place, but x°f0^ choir. See. In 
the church of Cologne, &c. the firft chanter is called 
chorepifcopus. 

CHOREITS, a foot in the ancient poetry, 
more commonly called trochaus. See Trochee. 

CHORIAMBUS, in ancient poetry, a foot con- 
fifting of four fyllables, whereof the firft and laft are 
long, and the two middle ones are fliort; or, which 
is the fame thing, it is made up of a trochEeus and 
iambus : fuch is the word nolilitas. 

CHORION, in anatomy, the exterior membrane 
which invefts the foetus in the uterus. See Foetus. 

CHOlvOBAl A, or Chorobates, a kind of wa- 
ter level among the ancients, of the figure of the let- 
ter T, according to Vitruvius’s defeription. 

CHOROGRAPPIk, the art of making a map of 
fome country or province. 

Chorography differs from geography, as the de- 
feription of a particular country differs from that of 
the whole earth ; and from topography, as the de- 
feription of a country is different from that of a town 
or diftrhft. See the articles Geography, Topogra- 
phy, and Map. 

CHOROIDES, or Choroeides, in anatomy, a 
term applied to feveral parts of the body; bearing fome 
refemblance to the chorion. The word is formed from 
X0e,0y, chorion, and likenefs. 

Choroides is particularly ufed for the inner mem- 
brane which immediately invefts -the brain; fo called 
as being intermingled with a great number of blood- 
veffels, like the chorion: but more ufually denominated 
the pia mater, or meninx tenuis. 

Plexus or Lacis Choroides, is a knot of veins and 
arteries in the anterior ventricle of the brain, woven 
out of the branches of the carotid. 

Choroides is alfo applied to the inner and pofte- 
rior tunic of the eye, immediately under the fcleroti- 
ca. It is foft, thin, and black; and its inner or 
concave furface is very fmooth and poliflied. It has 
its name from its being interfperfed with veffels. 

CHORUS, in dramatic poetry, one or more per- 
fons prefent on the ftage during the reprefentation, 
and iuppofed to be by-ftanders without any fhare in 
the action. 

Tragedy in its origin was no more than a fingle 
chorus, who trod the ftage alone, and without any 
aftors, fmging dithyrambics or hymns in honour of 
Bacchus, dhelpis, to relieve the chorus, added an 
a£tor, who rehearled the adventures of fome of their 
heroes ; and AHchylus, finding a fingle perfon too dry 
an entertainment, added a fecond, at the fame time 
reducing the finging ^of the chorus, to make more 
room for the recitation. But when once tragedy be- 
gan to be formed, the recitative, which at firft was in- 
tended only as an acceffory part to give the chorus a 
breathing time, became a principal part of the trage- 

1 dy. 
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•CS'.orus. (}y. At length, however, the chorus became inferted 
^ p ^ and incorporated into the aftion : fometimes it was to 

. ‘ ' ‘ fpeak ; and then their chief, whom they called cory- 
phaus, fpoke in behalf of the reft : the finging was 
performed by the whole company ; fo that when the 
coryphaeus ftruck into a fong, the chorus immediately 
joined him. 

The chorus fometimes alfo joined the aftors in the 
courfe of the reprefentation, with their plaints and la- 
mentations on account of any unhappy accidents that 
befel them: but the proper fundlion, and that for 
which it feemed chiefly retained, was to fhow the in- 
tervals of the afts : while the adlors were behind the 
fcenes, the chorus engaged the fpe£lators; their fongs 
ufually turned on what was exhibited, and were not 
to contain any thing but what was fuited to the fub- 
jeft, and had a natural connexion w’ith it; fo that the 
chorus concurred with the aftors for advancing the ac- 
tion. In the modern tragedies the chorus is laid afide, 
and the fiddles fupply its place. M. Dacier looks on 
this retrenchment as of ill confequence, and thinks it 
robs tragedy of a great part of its luftre ; he therefore 
judges it neceflary to re-eftablifh it, not only on ac- 
count of the regularity of the piece, but alfo to cor- 
redl, by prudent and virtuous refledlions, any extrava- 
gances that might fall from the mouths of the actors 
when under any violent paffion. 

M. Dacier obferved alfo, that there was a chorus, 
or grex, in the ancient comedy: but this isfupprtffed 
in the new comedy^ becaufe it was ufed to reprove 
vices by attacking particular perfons ; as the chorus of 
the tragedy was laid afide to give the greater pro- 
bability to thofe kinds of intrigue which require fe- 
crecy. 

Chorus, in mufic, is when, at certain periods of 
a fong, the whole company are to join the finger in 
repeating certain couplets or verfes. 

CHOSE, (Fr.) “ a thing ufed in the common 
law with divers epithets; as chafe local, chafe tranfiory, 
and chafe in action. Cliofe local is fuch a thing as is 
annexed to a place, as a mill and the like; chofetran- 
litorv is that thing which is moveable, and may be ta- 
ken away, or carried from place to place; and chofe 
in aftion is a thing incorporeal, and only a right, as an 
obligation for debt, annuity, &c. And generally all 
caufes of fuit for any debt, duty, or wrong, are to be 
accounted chofes in adlion : and it feems, chofe in ac- 
tion may be alfo called chofe in fufpence; becaufe it 
hath no real exiftence or being, nor can properly be 
laid to be in our poflefiion. 

CHOSROES I. the Great, king of Perfia, after 
his father Cabades, A. D. 532. He made peace with 
the Romans; but broke it the third year, and forced 
Juftinian to a difadvantageous peace. Afterward, he 
was fo fwelled with his vi&ories, as to bid the empe- 
ror’s ambaflador follow him for audience to Caefarea : 
but Tiberius fent an army under Juftinian ; who made 
himfelf mafler of the country, and put Chofrots to 
death in 586. 

Chosroes II. His fubjeCts put his father Hormif- 
das in prifon, and the fon upon the throne of Perfia. 
He ufed his father tenderly at firft; but afterwards 
caufed him to be put to death. This, together with 
his killing feme of the nobility, obliged him to fly: he 
gave his horfe the bridle, which carried him into a 

Von. IV. Part II. 

town of the Romans, where Mauricius the emperor Chouch 
received him kindly, and fent an army under Karfes, c-.^re 
which fet him again upon the throne. He took Je- crU(la

i 

rufalem; after this he made himfelf mafter of Libya 
and Egypt, and carried Carthage. Heraclius fried for 
peace ; which was offered him on condition, That he 
and his [ubjeffsfloould deny jfefts Chrijl: Hereupon He- 
raclius attacked him with fuccefs, and put him to 
flight. His own fon purfued him, and he was ftarved 
in prifon in 627. 

CHOUCH, in ornithology, the trivial name of a 
fpecies of Corvus. 

CHOUS, in the eaftern military orders, the title 
of the meffengers of the divan of Janifaries. There ate 
feveral degrees of honour in this poft. When a perfon 
is firft advanced to it, he is called a cucbuk, or little 
chous; after this he is advanced to be the alloy chous ; 
that is, the meffenger of ceremonies; and from this, 
having paffed through the office of petelma, or procu- 
rator of the effects of the body, he is advanced to be 
the has chous. 

CHOWDER-beer, a provincial phrafe of Devon- 
fhire, denoting a cheap and eafily prepared drink, 
highly commended for preventing the feurvy in long 
voyages, or for the cure of it where it may have been 
contracted. It is prepared in the following manner : 
Take twelve gallons of water, in which put three 
pounds and a half of black fpruce : boil it for three 
hours, and having taken out the fir or fpruce, mix 
with the liquor feven pounds of melaffes, and juft 
boil it up ; ftrain it through a fieve, and when milk 
w arm put to it about four fpoonfuls of yeft to work 
it. In two or three days ftop the bung of the caik ; 
and in five or fix days, when fine, bottle it for drinking. 
rIwo gallons of melaffes are fufficient for an hogfhead 
of liquor ; but if melaffes cannot be procured, treacle 
or coarfe fugar will anfwer the purpofe. 

CHREMN1TZ, the principal of the nine-towns in 
Upper Hungary, fituated about 68 miles north-eaft 
of Freiburg, and fubjeft to the houfe of Auftria. E. 
Long. 19. N. Lat. 48. 45. 

CHRENECRUDA, a term occurring in writers 
of the middle age, and expreffing a cuftom of thofe 
times; but its fignification is doubtful. It is men- 
tioned in Lege Salica, Tit. 61. which fays, he who kills 
a man, and hath not wherewithal to fatisfy the law or 
pay the fine, makes oath that he has delivered up every 
thing he was poffeffed of; the truth of which muft be 
confirmed by the oaths of 12 other perfons. Then he 
invites his next relations by the father’s fide to pay 
off the remainder of the fine, having firft made over 
to them all his effefts by the following ceremony. He 
goes into his houfe, and taking in his hand a final! 
quantity of dull from each of the four corners, he re- 
turns to the door, and with his face inw'ards throws 
the dull with his left hand over his Ihoulders upon his 
neareft of kin. Which done, he ftrips to his fliirt ; 
and coining out with 3 pole in his hand, jumps over 
the hedge. His relations, w hether one or feveral, are 
upon this obliged to pay off the compofition for the 
murder. And if thefe (or any one of them) are not 
able to pay, iter uni fuper ilium chrenecruda, qui pauperior 
ef, jactat, et ille totam legem componat. Whence it ap- 
pears, that chrenecruda jadare, is the fame with throw- 
ing the dull, gathered from the four corners of the b 4 U houfe. 
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Chrifm houfe. Goldaftus and Spelman tranflate 

herbam, “ green grafs,” from the German gruen kraut, 
or from the Dutchmen, “ green,” andgruid, “ grafs.” 
V/endelinus is of a contrary opinion, who thinks that 
by this \vord denotari purificationis approbationern, from 
chrein, “ pure, chafte, clean;” and keuren, “ to prove ;” 
fo that it mult refer to the oaths of the twelve jurors. 
Be this as it wiil, king Childebert reformed this law 
by a decree, chap. n;. both becaufe it favoured of 
pagan ceremonies, and becaufe feveral perfons were 
thereby obliged to make over all their effeits : De 
chrmecruda lex quam pagcnor um tempore olfervabant, de- 
in ceps nunquam valeat, quia per ipfatn cecidit midtorum 
potejlas. 

CHRISM (from xtia’ I anoint), oil confecrated by 
the bilhop, and ufed in the Romilh andGreek churches, 
in the adminillration of baptifm, confirmation, ordi- 
nation, and extreme untfion, which is prepared on 
holy Thurfday with much ceremony. In Spain it was 
anciently the cuftom for the bilhop to take one third 
of a fol for the chrifm dillributed to each church, on 
account of the balfam that entered its compofition. 

Du Cange obferves, that there are two kinds of 
chrifm ; the one prepared of oil and balfam, ufed in 
baptifm, confirmation, and ordination ; the other of 
oil alone, confecrated by the bilhop, ufed anciently 
for the catechumens, and ftill in extreme unftion. The 
Maronites, before their reconciliation with Rome, be- 
fides oil and balfam, ufed mulk, faffron, cinnamon, 
rofes, white frankincenfe, and feveral other drugs men- 
tioned by Rynaldus, in 1541, with the dofes of each. 
The Jefuit Dandini, who went to mount Libanus in 
quality of the pope’s nuncio,, ordained, in a fynod held 
there in 1596, that chrifm for the future ihould be 
made only of two ingredients, oil and balfam ; the one 
reprefenting the human nature of Jefus Chriil, the 
other his divine nature. The aftion of impoling the 
chrifm is called chrifmation : this the generality of the 
Romilh divines hold to be the next matter of the fa- 
crament of confirmation. 

The chrifmation in baptifm is performed by the 
prieft ; that in confirmation by the bilhop ; that in 
ordination, &c. is more ufually ftyled unction. 

Chrism Pence, Chrismatis Denarii, or Chrismalrs 
Denarii, a tribute anciently paid to the bilhop by the 
parilh-clergy, for their chrifm, confecrated at Eafter 
for the enfuing year : this was afterwards condemned 
as limoniacal. 

CHRISOM, Chrismale, was anciently the face- 
cloth or piece of linen laid over the child’s head when 
it was baptized. Whence, in our bills of mortality, 
children who die in the month are called chrifoms. The 
time between the child’s birth and baptifm was alfo 
called chrifomus. 

CHRIST, an appellation fynonymous with Mejfiah, 
ufually added to Jefus : and, together therewith, de- 
nominating the Saviour of.the world. See Christi- 
anity and Messiah. 

The word fignifies anointed, from X9ia-< inungo, 
“ I anoint.” Sometimes the word Chrijl is ufed fingly, 
by way of antonomajis, to denote a perfon fent from 
God, as an anointed prophet, king, or prieft. 

Order of Christ, a military order, founded by Dio- 
nyfius I. king of Portugal, to animate his nobles again!! 
the Moors.—The arms of this order are gules, patri- 
archal crofs, charged with another crofs argent: they 
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it viridem had their rcfidenre at firft at Caftromarin ; afterwards 

they removed to the city of Thomar, as being nearer 
to the Moors of Andalufu, and Eftremadura. 

Christ is alfo the name of a military order in Li- 
vonia, infcituted in 1205 by Albert bilhop of Riga. 
The end of this inftitution was to defend the new 
Chriftians, who were converted every day in Livonia, 
but were perfecuted by the heathens. They wore on 
their cloaks a fword with a crofs over it, whence they 
were alfo denominated brothers of the fword. 

CffRisT-Burgh, a town of Poland, near the lake 
Draufen, and about three Polilh miles from Marien- 
burgh. 

Christ~Church, a borough-town of Hampfhire, 30 
miles fouth-wel! of Wincheller, near the fea-coall. W. 
Long. 2. N. Lat. 50. 40. It fends two members to 
parliament. 

CnRisT-Thorn, in botany. See Rhamnus. 
CHRISTIAN. See Christianity and Chri- 

Glirifl 

Chriftia* 
nicy. 

stians. 
Mojl Christian King, one of. the titles of the king 

of France. 
The French antiquaries trace the origin of this ap- 

pellation up to Gregory the Great, who, writing a 
letter to Charles Martel, occafionally gave him that 
title, which his fuccelfors have fince retained. 

Christian Religion, that inftituted by Jeius Chrill. 
See Christianity. 

CHRISTIANITY, the religion of Chriflians. The 
word is analogically derived, as other abllrafts from 
their concretes, from the adjective Chrijlian. This 
again is derived from the name Xpiroe, Chrijlus, from 
the word x?1*, I anoint. Chrilt is called the anointed, 
from a cultom which extenfively prevailed in anti- 
quity, and was originally faid to be of divine inftitu- 
tion, of anointing perfons in the facerdotal or regal 
character, as a public fignal of their confecration to 
their important offices, and as a teftimony that hea- 
ven. itfelf was the guarantee of that relation which 
then commenced between the perfons thus coni'ecra- 
ted and their fubordinates. 

The difciples of Jefus, after the death of their teach- 
er, had for fome time been called Nazarenes, from 
Nazareth in Galilee where he dwelt; which after- 
wards became the defignation of a particular fed!. 
They, who adopted the principles and profelfed the 
religion which he taught, were firft diftinguilhed by 
the name of Chrijtians at Antioch. That profeffion, 
and thofe dodtrines, we now proceed to delineate with 
as much perfpicuity as the limits of our plan will ad- 
mit, yet with the concifenefs which a work fo multi- 
form and extenfive requires.. 

When a Chriftian is interrogated concerning the 
nature and foundation of his faith and pradtice, his ul- 
timate reference, his laft appeal, is to the fadts, the 
dodtrines, and the injundlions, contained in the books 
of the Old and New Teftament. From thefe, there- 
fore, and from thefe alone, mull every fair account, or 
the materials of which it is compofed, be extradfed or; 
deduced. Other formularies, or confellions of faith, 
may, according to the Chriftian, deferve more or lefs 
attention, as they are more or lefs immediately con- 
tained or implied in the feriptures. But whatever is 
net adtually expreffed in, or deduced by fair and ne- 
ce.Tary confequence from, thefe writings, muft be re- 
garded as merely human ; and can have no other title 

to 
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to our affent and obfervation than what they derive 
from their conformity with the fcriptures, with the 
'didates and feelings of a reformed and cultivated 
mind, or with thofe meafures which are found expe- 
dient and ufeful in human hie* Sut as thofe hoohs, 
from whence the Chriftian invefligates his principles of 
belief and rules of condud, have been varioufly inter- 
preted by different profeffors and commentators, thefe 
diverfities have given birth to a multiplicity of diffe- 
rent feds. It cannot, therefore, be expeded, that 
anv one who undertakes to give an account of C-nn- 
ftianity, fhould comprehend all the writings and opi- 
nions which have been propagated and exhibited by 
hiftorical, fyftematical, or polemical authors* Theie, 
if at all contained in fuch a work as this, ihould be 
ranged under their proper articles, whether fcientiheal, 
controverfial, or biographical. It is our prefent^bu- 
fmefs, if poffible, to confine ourfelves to a detail of fuch 
fads and dodrlnes as, in the flrid and primitive fenfe 
of the word, are catholic, or in other expreffions, to 
fuch as uniformly have been, and ftill are, rccognifed 

4 and admitted by the whole body of Chrilbaas. 
Account of We have already laid that thefe, or at leai. the 
Chriftiani- number of them, appeal to the feraptures of 
ty, whence ^0 Qpi an(i New teftament as the ultimate ftandard, 
tfeaac the only infallible rule of faith and manners. If you 

afk them, bv what authority thefe books claim an ab- 
folute right to determine the confciences and under* 
{landings of men wi -h regard to what they flrould be- 
lieve and what they mould do ? they will anfwer you, 
that all feripture, whether for dodrine, corredion, or 
reproof, was given by immediate iufpiration from 

5 God. 1 r 1 1 
The nature ]f again you interrogate them how thofe books, 

which they call Scripture, are authenticated ? they re- 
ply, that the evidences by which the Old and New 
Teftament are proved to be the Word of God, are 
either external or internal The external may agam 
be divided into dired or collateral. The dired evi- 
dences are fuch as arife from the nature, coniiftency, 
and probability, of the fads; and from the fimphcity, 
uniformity, competency, and fidelity, of the teftimomes 
by which’ they are fupported. The collateral events, 
are either the fame occurrences fupported by Hea- 
then teftimonies, or others which concur with anu 
corroborate the biftory of Chriftianity. \t* internal 
evidences arife either from its exad conformity with 
the charader of God, from its aptitude to the frame 
and circumftances of man, or from thofe fupernatui al 
conviftions and afliftances which are impreffed on the 
mind by the immediate operation of the divine Spirit. 
Thefe can only be mentioned in a curfory manner m 
a detail fo concife as the prefent. 

Such fads as are related in the hiftory of his reli- 
gion, the Chriftian afferts to be not only eonfiftent 
each with itielf, but likewife one with another. Hence 
it is. that, by a feries of antecedents and confetjuen- 
ces, they corroborate each other, and form a chain 
which cannot be broken but by an absolute fubver- 
-fion of all hiftorical authenticity. Nor is this ah: for, 
according to him, the fads on which Chriftianity 
founded, not only conftitute a feries of themfelves, 
but are likewife in feveral periods the beft refources 
for fupplying the chafms in the hiftory of our nature, 

Chrifti*. 
uity. 

cf its evi- 
dences. 

and prefevvmg the tenor of its annals entire. The 
fads themfelves are either natural or fupernatural. ^ , 
By natural fads we mean fuch occurrences as happen 
or may happen from the various operations of mecha- 
nical powers, or from the interpofition of natural 
acrents without higher afhftants. Such are all the com- 
mon occurrences of hiftory, whether natural, biogra- 
phical, or civil. By fupernatural fads, we mean i.ich 
as could not have been produced without the interpo- 
fition of Deity, or at leaft of powers fuperior to the 
laws of mechanifm or the agency of embodied fpirits. 
Among thefe may be reckoned the immediate change 
of water into wine, the inftantaneous cure of difeafes 
without the intervention of medicine, the refufcitaticn 
of the dead, and others of the fame kind. In this or- 
der of occurrences may likewife be numbered the ex- 
ertions and exhibitions of prophetic power, where the 
perfons by whom thefe extraordinary talents were 
difplayed could neither by penetration nor conjecture 
unravel the mazes of futurity, and trace the events of 
which they fpoke from their primary caufes to them 
remote completions. So that they muit have been 
the paffive organs of fome fuperior Being, to whom 
the whole concatenation of caufes and effeds winch 
operate from the origin to the confummation of na- 
ture, was obvious at a glance of thought. 7 

It has already,been hinted, that the fads which we Natural 
have called natural, not only agree with the analogy a

a
nJ ’how * 

of human events, und corroborate eacn other, but 131 conducive 
a <rreat many emergencies nobly illufiiate the hiilory to the elu- 
of nature in general For tins a Chnltian might oiler c.Jation o 
one inftance, of which philofophy will not perhaps be 1111101 *• 
able to produce any tolerable folution, without having 
recourse to the fails upon which Chriftianity is founded. 
For if mankind were originally defeended from one 
pair alone, how fhould it have happened that long be- 
fore the date of authentic hiftory every .nation had 
its own diftind language ? Or if it be fuppofed, as 
fome late philofbphers have maintained, that man is 
aa indigenous animal in every country; or, that fie 
urns nriVinallv produced in, and created for, each p^r- 

How Chri 
ftianity is 
fapported 

fails. 

was originally produced in, and created for, each par- 
ticular foil and climate which he inhabit* ; ftill it may 
be demanded, whence the prodigious multiplicity, the 
immenfe diverfity, of languages' i Is the language of 
every nation intuitive, or were they didated by exi- 
gences, and eftablifhed by convention ? If the laft of 
thefe fuppofitions be true, what an immenfe period ot 
time muff have paffed ? How many revolutions of ma- 
terial and intelledual nature mutt have happened 
What acceflions of knowledge, refinement, civiliza- 
tion, muft human intercourfe have gamed before the 
formation and eftablifhment even of the moil limple, 
imperfed, and barbarous language ? Why is a period 
fo vaft, obliterated fo entirely as to eieape the jetre*- 
fped of hiftory, of tradition, and even of fable itfelf. 
Why was the acquifition and improvement uf other 
arts fo infinitely diftant from that of language, that 
the sera of the latter is entirely > loft, wlnlft we can 
trace the former from their origin through the van- g 
ous gradations of their progrefs. This obfcu- 

Thefe difficulties, inextricable by all the bghts 
hiftory or philofophy, this more than C immerian dark- ^ the 
nefs, is immediately diftipated by the Mofaic account faic ac. 
of the confufon of tongues 5 wifely intended to fepa-count. 

4 l) 2 
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rate the tribes of men one from another, to replenilh 
the furface of the globe, and to give its multiplied in- 
habitants thofe opportunities of improvement which 
might be derived from experiment and induftry, va- 
rioufiy exerted, according to the different fituations in 
which they were placed, and the different employ- 
ments which thefe lituations diftated. Thus the time 
of nature's exiffence is limited to a period within the 
ken of human intellect!:. Thus whatever has happen- 
ed might have happened during the prefent mode of 
things; whereas, if we deduce the origin and diverlity 
of language from a period fo remotely dillant as to be 
abfolutely loft, and entirely detached from all the 
known occurrences and viciffitudes of time, we muft 
admit the prefent forms and arrangements of things 
to have fubiifted perhaps for a much longer duration 
than any mechanical philofopher will allow to be pof- 
f.ble. Other inftances equally pregnant with convic- 
tion might be multiplied; but, precluded by the limits 
of our plan, we proceed to a fmgk obfervation upon 
the facts which have been termed fupcrnatural. 

Of thofe changes which happen in fenfible objefts, 
fenfation alone can be judge. Reafon has nothing to 
do in the matter. She may draw conclulions from 
the teftimonies of fenle, but can never refute them. 
If, therefore, our fenfes inform us that fnow is white, 
in vain would the moft learned and fubtile philofopher 
endeavour to convince us that it was of a contrary 
colour. Pie might confound us, but never could per- 
fuade us. Such changes, therefore, as appear to hap- 
pen in fenfible objefts, muft either be real or fallaci- 
ous. If real, the miracle is admitted ; if fallacious, 
there muft be a caufe of deception equally unaccount- 
able from the powers of nature, and therefore equally 
miraculous. If the veracity or competency of the 
witneffes be queflioned, the Chriftian anfwers, that 
they muft be competent, beeaufe the fads which they 
relate are not beyond their capacity to determine. 
They muft likewife be faithful, becaufe they had no 
fecular motives for maintaining, but many for fuppref- 
fing or difguifimg, what they teftified. Now the Chri- 
ftian appeals to the whole feries of hiftory and expe- 
rience, whether fuch a man is or can be found, as will 
offer a voluntary, folemn, and deliberate facrifice ®f 
truth at the Ihrine of caprice. But fuch fads as after 
a long continuance of time have been found exadly 
agreeable to predidions formerly emitted, muft fu- 
perfede the fidelity of teftimony, and infallibly prove 
that the event was known to the Being by whom it 
was foretold. In vain has it been urged, that prophe- 
cies are ambiguous and equivocal. For though they 
may prefigure fubordinate events, yet if the grand oc- 
currences to which they ultimately relate, can alone 
fulfil them in their various circumftances, and in their 
utmoft extent, it is plain, that the Being by whom 
they were revealed muft have been adually prefeient 
of thofe events, and muft have had them in view when 
the predidions were uttered. Por this fee a learned 
and ingenious Differtation on the Credibility of Gof- 
pel-hiftory, by Dr M‘Knight; where the evidences 
urged by the Chriftian in defence of his tenets, which 
appear detached and fcattered through innumenible 
volumes, are affembled and arranged'in fuch a manner 
as to derive ftrength and luftre from the method in 
which they are difpofed, without diminifiiing the 
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force of each in particular. See alfo the works of Dr Chriftlai. 
Hurd : confult likewife thofe of Newton, Sherlock, nitT- 3 ^ 
Chandler, &c. For the evidences of thofe preternatu- v 

ral fads which have been termed miracles^ the reader 
may penile a ihort but elegant and conclulive defence 
of thefe aftoniflaing phenomena, in anfwerto Mr Hume,, 
by the Rev. George Campbell, D, D. Ir 

It muft be obvious to every refleding mind, thatPropeities 
whether we attempt to form the idea of any religion conirn;ni £(i 

a priori, or contemplate thofe which have been already re^' 
exhibited, certain fads, principles, or data, muft be °n3" 
pre-eftablifhed, from whence will refult a particular 
frame of mind and courfe of adion fuitable to the 
charader and dignity of that Being by whom the re- 
ligion is enjoined, and adapted, to the nature and litu- 
ation of thofe agents who are commanded to obferve 
it. Hence Ghrijlianity may be divided into creclenda 
or dedrines, and agenda or precepts. 

As the great foundation of his religion, therefore,, Chriftian 
the Chriftian believes the exiftence and government 
of one eternal and infinite Fffence, which for ever re- 
tains in itfelf the caufe of its own exiftence, and inhe- 
rently poffeffes all thofe perfedions which are com- 
patible with its nature : fuch are, its almighty power, 
omnifeient wifdom, infinite juftice, boundlefs good- 
nefs, and univerfal prefence. In this indivitible ef- 
fenee the Chriftian recognifes three diitind fubfift- 
ences, yet diftinguiihed in fuch a manner as not to be 
incompatible with effential unity or fimplicity of be- 
ing. Nor is their effential union incompatible with 
their perfonal diftindion. Each of them poffeffes the 
fame nature and properties to the fame extent. As, 
therefore, they are conftituent of one God, if we may 
ufe the expreffion, there is none of them fubordinate, 
none fupreme. The only way by which the Chriftian 
can diferiminate them is, by their various relations, 
properties, and offices. Tims the Father is faid eter- 
nally to begei the Son, the Son to be eternally begot- 
ten of the Father, and the Holy Ghoft eternally to 
proceed from both. 

This infinite Being, though abfolutely independent 
and for ever fufficient for his own beatitude, was gra- 
cioufly pleafed to create an univerfe replete witfj in? 
ferior intelligences, who might for ever contemplate 
and enjoy his glory, participate his happinefs, and imi- 
tate his perfections. But as freedom of will is effen- 
tial to the nature of moral agents, that they may co* 
opeiate with God in their own improvement and hap- 
pinefs, fo their natures and powers are neceffarily li- 
mited, and by that conftitution rendered peccable. 
This degeneracy firll took place in a rank of intelli- 
gence fuperior to man. But guilt is never ftationary. 
Impatient of itfelf, and curled with its own feelings, it 
proceeds from bad to worfe, whilft the poignancy of 
its torments increafes with the number of its perpe- 
trations. Such was the fituation of Satan and his apo- 
ftate angels. They attempted to transfer their tur- 
pitude] and mifery to man ; and were, alas! but too 
luccefsfui. Hence the heterogeneous and irreconcile- 
able principles which operate in his nature. Hence 
that inexplicable medley of wifdom and folly, of rec- 
titude and error, of benevolence and malignity, of fin- 
cerity and fraud, exhibited through his whole con- 
dutt. Flence the darknefs of his underftanding, tlie 
depravity of his will, the pollution of his heart, the. ir- 

regularity 
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Chrlftia- regularity of h s affe£lions, and the ahfolue fubverfion 

of his whole internal economy. Thefe feeds of per- 
* dition foon ripened into overt a£ls of guilt and horror. 

All the hoftilities of nature were confronted, and the 
whole fublunary creation became a theatre ot diiorder 

„ and mifchief. 
Here the Chridian once more appeals to fail and 

experience. If thefe things are fo; it man is the 
veflel of guilt and the viftim of mifery ; he demands 
how this conftitution of things can be accounted for? 
how can it be fuppofed, that a being fo wicked and 
unhappy fhould be the produ&ion of an infinitely per- 
feft Creator? He therefore infills, that human nature 
muft have been difarranged and contaminated by 
fome violent (hock; and that, of confequence, without 
the lisrht diffufed over the face of things by Chriftianity, 
all nature mull remain an infcrutable and inexplicable 
myllery. 

To redrtfs thefe evils, to re-eftablilh the empire of 
virtue and happinefs, to reftore the nature of man 
to its primitive rectitude, to fatisfy the remonllran- 
ces of infinite juftice, to purify every original or con- 
trailed ftain, to expiate the guilt and deftroy the 
power of vice, the eternal Son of God, the fecond Per— 
fon of the facrtd Trinity, the Logos or Divine Word, 
the Redeemer or Saviour of the world, the Immanueb 
or God with us, from whom Chriftianity takes itS’ 
name, and to whom it owes its origin, defcended from 
the bofom of his Father ; afiumed the human nature ;■ 
became the reprefentative of man ; endured a fevere 
probation in that charadler; exhibited a pattern ot 
perfeft righteoufnefs ; and at laft ratified his doctrine, 
and fully accomphftied all the ends of his miffion, by 
a cruel, unmerited, and ignominious death. Before 
he left this world, he delivered the doftrine of human 
falvation, and the rules' of human conduft, to his 
apoftles, whom he empowered to inftrudl the world in 
all that concerned their eternal felicity, and whom he 
invefted w'ith miraculous gifts to afcertain the reality 
of what they taught. To them he likewife promifed 
another comforter, even the Divine Spirit, who ftxould 
relume the darknefs, confole the woes, and purity the 
ftains, of human nature. Having remained for a part 
of three days under the power of death, he. aroie 
again from the grave, difcovered himfelf to his dii- 
ciples, converfed with them for fome time,, then re* 
afcended to heaven ; from whence the Chnftian ex- 
perts him, according to his promiie, to appsar as the 
Sovereign Judge of the living and the dead, from 
whofe awards there is no appeal, and by whofe ;en- 
tence the deftiny of the pious and the wicked 'hull be 
eternally fixed. _ 

Soon after his departure to the right hand of .ns 
Father, where, in his human nature, he fits fupreme 
of all created beings, and invefted with the ablolute 
adminiftration of heaven and earth, the Spirit of grace 
and confolation defcended on his apoftles with vifible 
fignatures of divine power and pretence. Nor were 
his falutary operations confined to them, but extend- 
ed to all the rational world, who did not by obftinate 
guilt repel his influences, and provoke him to with- 
draw them. Thefe, indeed, were lefs c.onfpicuous 
than at the glorious asra when they were vifibly exhi- 
bited in the perfons of the apoftks. But though h v 
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energy is lefs obfervable, it is by no means lefs e£Fe£lual CHnfha- 
to all the purpofes of grace and mercy. nity* f 

The Chriftian is convinced, that there is and fhall 
continue to be a fociety upon earth, who worfhip God 
as revealed in Jefus Chrift; who believe his doftrines ; 
who obfer ve his precepts ; and who (hall be faved by 
his death, and by the ufe of thefe external means of 
falvation which he hath appointed. 

Thefe are few and iimple. The facraments ofnafe^^s 
baptifm and the eucharift, the interpretation and ap-0f chriftia- 
plication of fcripture, the habitual exercife of public nity, what, 
and private devotion, are obvioufly calculated to dif-anh how 
fufe and promote the interefts of truth and virtue, by of0j!ieirVC 

fuperinducing the falutary habits of faith, love, and re- en(i, 
pentance. 

The Chriftian is firmly perfuaded, that at the con- 
fnmmation of things, when the purpofes of providence 
in the various revolutions of progreffive nature are 
accomplilhed, the whole human race {hall once more 
iffue from their graves ; fome to immortal felicity,, 
from the aftual perception and enjoyment of their 
Creator’s prefence; others to evcrlafting lhame and 
mifery. _ . _ 14 

The two grand principles of aclion, according to Chriftian 
the Chriftian, are, The love of God, which is the fove- morality, 
reign pafiion in every perfedl mind ; and the love of 
man, which regulates our atlions according to the va- 
rious relations in which we ftand, whether to commu- 
nities or individuals. dhis iacred connection can 
never be totally extinguiftied by any temporary injury. 
It ought to fubfift in fome degree even amongft ene- 
mies/ It requires that wc fhould pardon the offences 
of others, as we exped pardon for our own ; and that 
we fhould no farther refill evil than is neceffary for the 
prefervation of perfonal rights and focial happinefs. 
It diClates every relative and reciprocal duty between 
parents and children, mailers and fervants, governors 
and fubjeCts, friends and friends, men and men. Nor 
does it merely enjoin the obfervation of equity, but ^ 
likewife infpires the moll fublime and extenlive charity, 
a boundlefs and dillnterefted effufion of tendernefs for 
the whole fpecies, which feels their diftrefs and ope- 
rates for their relief and improvement. Thete celellial 
difpofitions, and the different duties which are their 
natural exertions, are the various gradations by which 
the Chriftian hopes to attain the perfe&ion of his na- 
ture and the moft(exquifite happinefs of which it is fuf- 
cct)tit)lc« • ^ ^ 

Such are the fpeculative, and fuch the Pr?aical 

principles of Chriftianity. From the former, ks vo-(.jie 
taries contend, that the origin, economy, and revolu-chriftian, 
lions of intelligent nature alone can be rationally ex-fuperior in 
plained. From the latter, they affeit, that the na-J^exce1-^ 
tare of man, wdiether confidered in its individual or nature; an(i 
focial capacity, can alone be conduded to its higheftithe evi- 
perfedion and happinefs. With the determined A- dence of its 
theifts they fcarcely deign to expoftulate. For, ac- 
cording to them, philofophers who can deduce the ori- 
gin and conftitution of things from cafual rencounters 
or mechanical neceffity, are capable of deducing any 
conclufion from any premifes. Nor can a more gla- 
ring intlance of a^furdity be produced, than the idea 
of a contingent or felf originated umverfe. When 
Deills and other fedarians upbraid them with mylte^ 
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:^'a- rious or incompatible principles, they without hefita- 

, l,1^r' , tion remit fuch cavillers to the creed of natural re- 
ligion. They demand why any reafoner fhould re- 
fufe to believe three dillindt fubftftences in one indivi- 
fible eflence, w’ho admits that a being may be cmnt- 
prefent without extenfion ; or that he can imprefa 
motion upon other things, whilft he himfeif is neccf- 
farily immoveable. They a fie the fage, why it ihonld 
be thought more extraordinary, that the Son of God 
fhould be fent to this world, that he ihould unite the 
human nature to his own, that he fhould fufxer and die 
for the relief of his degenerate creatures, than that an 
exiftence whofe felicity is eternal, inherent, and in- 
finite, fhould have any motive for creating beings ex- 
terior to himfeif? Is it not, fays the Chrittian, equally 
-worthy of the divine interpofition to reflore order 
find happinefs where they are loll, as to communicate 
them where they never have been ? Is not infinite 
goodnefs equally confpicuous in relieving mifery as in 
difmfing happinefs ? Is not the exiftence of what we 
Call evil in the world, under the tuition of an infinite- 
ly perfedf Being, as infcrutable as the mean exhibited 
by Chriftianity for its abolition ? Vicarious puniih- 
ment, imputed guilt and righteoufnefs, merit on de- 
merit transferred, are certainly not lefs reconcileahle 
to human reafon, a priori, than the exiftence of vice 
and punifhment in the productions of infinite wiidom, 
power, and goodnefs : particularly when it is conli- 
dered, that the virtues exerted and difplayed by a 
perfect Being in a ftate of humiliation and fullering, 
mult be meritorious, and may therefore be rewarded 
by the reftored felicity of inferior creatures, in pro- 
portion to their glory and excellence ; and that fuch 
merit may apply the bleffings which it has deferved, 
in whatever manner, in whatever degree, and to 
whomfoever it pleafes, without being under any ne- 
eeflky to violate the freedom of moral agents, in re- 
calling them to the paths of virtue and happinefs by a 
mechanical and irrefiftible force. 

aspoffible11* ^ w’^ grante(l to philofophy by the Chnftian, 
and per- ’ t^iat 38 no theory of mechanical nature can be formed 
•haps as ne- without prefuppofing facred and eftablilhed laws from 
ceffary, as which Ihe ought rarely or never to deviate, fo in fa£t 

C" tenaclou% purfues thefe general infthudons, and 
from their ccnftant obfervance refult the order and 
regularity of things. But he cannot admit, that the 
important ends of moral and intellectual improvement 
may be uniformly obtained by the fame means. He 
affirms, that if the hand of God ffiould either remain 
always entirely invilible, or at leaft only perceptible 
in the operation of fecond caufes, intelligent beings 
would be apt in the courfe of time to refolve the intei - 
pofitions of Deity into the general laws of mechantfm; 
to forget his connection with nature, and confequently 
their dependence upon him. Hence, according to the 
dilates of common fenfe, and to the unanimous voice 
of every religion in every age or clime, for the pur. 
pofes of wifdom and benevolence, God may not only 
control, but has a&ually controlled, the common courfe 
and general operations of nature. So that, as in the 
material world the law of caufe and ejfefl is gene- 
rally and fcrupuloufly obferved for the purpofes of na- 
tural fubfifter.ce and accommodation ; thus fufpenfes 
*nd changes of that univerfal law are equally neceffary 
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for the advancement of moral and intelle&ual perfec’ Chriftw- 
tion. nuy- 

But the difciple of Jefus not only contends, that no 
fyfttm of religion has ever yet been exhibited fo con- chriR^ani. 
fiftent with itielf, fo congruous to philofophy and the ty n >t oi f 
common fenfe of mankind, as Chriftianity ; he like- explain* 
wife avers, that it is infinitely more produdtive of reai^ I’hena- 
and fenfible confolation than any other religious 
philofophical tenets, which have ever entered into the miferie« e 
foul, or been applied to the heart of man. For what human na- 
is death to that mind which confiders eternity as theture* 
■career of its exiftence ? What are the frowns of for- 
tune to him who claims an eternal world as his inhe- 
ritance ? What is the lofs of friends to that heart 
which feels, with more than natural convidion, that 
it (hall quickly rejoin them in a more tender, intimate, 
and permanent intercourfe than any of which the pre- 
fent life is fufcepcible ? What are the ftuduations and 
viciffitudes of external things to a mind which ftrongly 
and uniformly anticipates a ftate of endlefs and immu- 
table felicity ? What are mortifications, difappoint- 
meats, and infulcs, to a fpirit which is confeious of be- 
ing the original offspring and adopted child of God ; 
which knows that its omnipotent Father will, in pro- 
per time, effedlually affert the dignity and privileges 
of its nature ? In a word, as earth is but a fpeck of 
creation, as time is not an inftant in proportion to 
eternity, fuch are the hopes and profpedfts of the Chri- 
ftian in comparifon of every fublunary misfortune or 
difficulty. It is therefore, in his judgment, the eternal 
wonder of angels, and indelible opprobrium of man, 
that a religion fo worthy of God, fo fuitable to the 
frame and eircumftances of our nature, fo confonant 
to all the dictates of reafon, fo friendly to the dignity 
and improvement of intelligent beings, pregnant with 
genuine comfort and delight, ffiould be rejected and 
defpifed. Were there a poffibility of fufpence or he- 
fxtation between this and any other religion extant, he 
could freely trull the determination of a queftion fo 
important to the candid decifion of real virtue and 
impartial philofophy. tg 

Mr Gibbon, in his Hiftory of the Decline and Fall Mr Gib- 
of the Roman Empire, mentions five feeondary caufes bon at* 
to which he ^thinks the propagation of Chriftianity, f? 
and all the remarkable circumftances which attended [he’■my 
it, may be with good reafon alcribed. He feems taxation of 
infinuate, that Divine Providence did not a<ff in a jin.Thnftiani- 
guiar or extraordinary manner in diffeminating the re--y wa8 ow 

ligion of Jefus through the world ; and that, if every caufe?fron 
otrier argument which has been adduced to prove the the opera- 
facred authority of this religion can be parried or re-t!un 

luted, nothing can be deduced from this iource to ore- which no 

vent it from ffiaring the fame fate with other fyftemsSnU'S 
of fuperftition, I he caufes of its propagation were in disced in 
his opinion founded on the principles of human nature Proof of it! 

and the circumftances of fociety. If we aferibe not a.uthemi' 
the propaption of Mahometifm, or of the doarinesCity‘ 
of Zerduit, to an extraordinary interpofition of divine 
providence, operating by an unperceived influence on 
the difpofitions of the human heart, and controulir.g 
and confounding the ordinary laws of nature; nei- 
ther can we, upon any reafonable grounds, refer 
the promulgation of Chriftianity to fuch an inter- 
pofition. 

The 
3 
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The fecondary caufes to which he aferibes thefe ef- 

feAs are, 1. The inflexible and intolerant zeal of the 
Chriftians ; derived from the Jewiih religion, but pu- 
rified from the narrow and unfocial fpirit which, in- 
ftead of inviting, deterred the Gentiles from embracing 
the law of Mofes. 2. The do&rine of a future life 
improved by every additional circumltance which could 
give weight and efficacy to that important truth. 
3. The miraculous powers aferibed to the primitive 
church. 1 he pure and aulfere morals ot tnc t^mi- 
ftians. The union and difciphne of the Cdmltian 
republic, which gradually formed an independent and 
increafmg ftate in the heart of the Roman empire. 

In pointing out the connexion between the frjl of 
thefe caufes and the effects which he reprefents as ari- 
fing from it, this learned and ingenious writer obferves, 
that the religion of the Jews does not ieem to have 
been intended to be propagated among tne Heathens, 
and that the converfion of profelytes was rather acci- 
dental than confiftent with the purport and the general 
fpirit of the inftitutions of Judaifm. I he jews were, 
of confequence, ftudious to preferve themfelves a pe- 
culiar people. Their zeal for their own religion was 
intolerant, narrow, and unfocial. 

In Chriftianity, when it made its appearance in the 
world, all the better part of the predominant fpirit of 
Judaifm was retained; but whatever might have a 
tendency to confine its influence within narrow limits 
was laid afide. Chriftians were to maintain the doc- 
trines and adhere to the inftitutions of their religion 
with facred fidelity. They were not to violate 
their allegiance to Jefus by entertaining or profeffing 
any reverence for Jupiter or any other of the Heathen 
deities ; it was not even neceffary for them to comply 
with the pofitive and ceremonial inftitutions of the law 
©f Mofes,—although thefe were acknowledged to have 
been of divine origin. The zeal, therefore, which 
their religion inculcated, was inflexible. It was even 
intolerant: for they were not to content themfelves 
with profeffing Chriftianity and conforming to its laws; 
they were to labour with unremitting affiduity, and 
to expofe themfelves to every difficulty and every dan- 
ger, in converting others to the fame laith. 

But the fame circumftances which rendered it thus 
intolerant, communicated to it a more liberal and a lefs 
uufocial fpirit than that of Judaifm. The religion ot 
the Jews was intended only for a few tribes: Chrilti- 
anity was to become a catholic religion ; its advanta- 
ges were to be offered to all mankm^. O " “ ’ n 

I I 

21 
)bferva- 
ions in an- 
vver. 

All the different feels which arofe among the pri- 
mitive Chriftians uniformly maintained the fame zeal 
for the propagation of their own religion, and the lame 
abhorrence for every other. The Orthodox, tne Ebon- 
ites, the Gnoftics, were all equally animated with the 
fame exclufive zeal, and the fame abhorrence of idolatry, 
which had diftinguiffied the Jews from other nations. 

Such is the general purport of whatMrGibbon advan- 
cesconcerningthe influence of the firftofthofe fecondary 
caufes in the propagation of Chnftiamty. It would be 
uncandid to deny, that bis ftatement of (afts appears 
to be, in this initance, almoft fair, and his deduftions 
tolerably logical. The firft Chriftians ^ remarkable 
for their delation of idolatry, and for the generous 
difinterefted zeal with which they laboiired to-convert 
others to the fame faith. The firft of thefe principles, 
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no doubt, contributed to maintain the dignity and Chriffia* 
the purity of Chriftianity ; and the fecond to diffemi- ‘ y ' .. 
nate it through the world. But the facts which he 
relates are fcarce confiftent throughout. He teems to 
reprefent the zeal of the firft Chriftians as fo hot and 
intolerant, that they could have no foetal intercourfe 
with thofe who ftill adhered to the worfhip of Heathen 
deities. In this cafe, hoW could they propagate their 
religion ? Nay, we may even aft:, How could they 
Jive ? If they could not mingle with the Heathens in 
the tranfatlions either of peace or war; norwitnefs the 
marriage or the funeral of the deareft friend, if a Hea- 
then ; nor praftife the elegant arts of mufic, painting,, 
eloquence, or poetry ; nor venture to ufe tie^ly in 
converfation the language of Greece or of Rome; 
it is not eafy to fee what opportunities they could have 
of diffeminatiug their religious fentiments. If, in fuch 
circumftances, and obferving rigidly fuch a tenor of 
conduct, they were yet able to propagate their religion 
with fuch amazing fuccefs as they are laid to have 
done; they muft furely either have practifed lome 
wondrous arts unknown to us, or have been aififted 
by the fupernatural operation of divine power. 

But all the hiftorical records of that period, whether 
facred or profane, concur to prove, that the primitive 
Chriftians in general did not retire with fuch religious 
horror from all intercourfe wuth the Heathens, i hey 
refufed not to ferve in the armies of the Roman em- 
pire : they appealed to Heathen magiftrates, and lub- 
mitted refpeCtfully to their dtcifions: the hufband 
was often a Heathen, and the wife a Chriftian ; or, 
again, the hufband a Chriftian, and the wfife a Hea- 
then. Thefe are facts fo univerfally known and belie- 
ved, that we need not quote authorities in proof of them. 

This refpe£lable writer appears therefore not to have 
ftated the faffs which he produces under this head 
with fufficient ingenuoufnefs ; and he has taken care to 
exaggerate and improve thofe v/hich he thinks uieful 
to his purpofe with all the dazzling, delufive colours of. 
eloquence. But had the zeal of the firft Chriftians 
been fo intolerant as he reprefents it, it muft have been 
highly unfavourable to the propagation of^ then reli- 
gion : all their wifhes to make converts would, m that 
cafe, have been countera&ed by their unwillmgnefs to 
mix, in the ordinary intercourfe of life, with thofe 
who were to be converted. Their zeal, and the libe- 
ral fpirit of their religion, were indeed fecondary caufes 
which contributed to its propagation : but their zeal 
was by no means fo ridiculoufly intolerant as this writer 
would have us believe ; if it had, it muft have produ- 
ced effefts direflly oppofite to thofe which he aienbes 

° In illuftrating the influence of the fecond of thefe fe-CaufeH, 
condary caufes to which he afenbes the propagation of 
Chriftianity, Mr Gibbon difplays no lefs ingenuity than 
in tracing the nature and the effefls of the hrft. _lhe 
doftrine of a future life, improved by every additional 
circumftance which can give weight and efficacy to that 
important truth, makes a conlpicuous. in |;he 

Chriftian fyftem ; and it is a do&rine highly flattering, 
to the natural hopes and wiffies of the human heart. 

Though the Heathen philofophers were not unac- 
quainted with this do&rine ; yet to them the fpintu- 
ality of the human foul, its capacity of exiftence in a 
feparate ftate from the body, its immortality, and its 
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profpcfk of lafting Happin fs in a future life, rather 

^ appeared things pofiible and delirable, than truths fully 
eltablifhed upon folid grounds. Thefe dodtrines, Mr 
Gibbon would perfuade us, had no influence on the 
moral fentiments and general condudt of the Heathens. 
Even the philofophers, who amufed themfelves with 
difplayirig their eloquence and ingenuity on thofe fplen- 
did themes, did hot allow them to influence the tenor 
of their lives. The great body of the people, who 
were occupied in purfuits* very different from the fpe- 

■ dilations of philofophy, and were unacquainted with 
the queftions difcufled in the fchools, were fcarce ever 
at pains to refledl whether they confifted of a material 
and a fpiritual part, or whether their exiftence was to 
be prolonged beyond the term of the prefent life ; and 
they could not regulate their lives by principles which 

‘they did not know. 
- In the popular fuperftition of the Greeks and Ro- 
mans, the do&rine of a future ftate was not omitted. 
Mankind were not only flattered with the hopes of 
continuing to exift beyond the term of the prefent life; 
but different conditions of exiffence were promifed or 
threatened, in which retributions for their condudt in 
human life were to be enjoyed or fuffered. Some were 
exalted to heaven, and affociated with the gods; others 
were rewarded with lefs illuftrious honours, and a 
more moderate ftate of happinefs, in Elyflum; and 
thofe, again, who by their conduft in life had not 
merited rewards, but pumfhments, were .configned to 
Tartarus. Such were the ideas of a future ftate which 
made a part of the popular fuperftition of the Greeks 
and Romans. But .they produced only a very faint 
impreflion on the minds of thoie among whom they 
prevailed. Tney were not truths fupported by evi- 
dence ; they were not even plaulible ; they were a tif- 
lue of aofuidities. Ihey had not therefore a more 
powerful influence on the morals, than the more refined 
fpeculations of the philofophers. 

Even the Jews, whofe religion and legiflature were 
communicated from heaven, were fn general, till with- 
in a very fhort time before the propagation of the go- 
fpel, as imperfedtly acquainted with the doiftrine of 
a future ftate as the Greeks and Romans. This doc- 
trine made no part of the law of Mofes. It is but 
darkly and doubtfully infimiated through the other parts 
of the Old Teftament. Thofe among the Jews who 
treated the facred fcriptures with the higheft reverence, 
always denied that fuch a doctrine could be deduced 
from any thing which thefe taught; and maintained 
that death is the final diffolution of man. 

The rude tribes who inhabited ancient Gaul, and 
fonrn other nations not more civilized than they, en- 
tertained ideas of a future life, much clearer than 
thole or the Greeks, the Romans, or the Jews. 

Chriftianity, however, explained and inculcated the 
truth of this doftrine in all its fplendor and all its 
digmty It exhibited an alluring, yet not abfurd, view 
ol the happinefs of a future life. It conferred new 
horrors on the place of punifhment, and added new 
feverity to the tortures to be inflifted, in another world. 
I he authority on which it taught thefe do&rines, and 
diiplayed thefe views, was fuch as to iilence inquiry and 
doubt, and to command implicit belief. What added to 
the influence of the do&rine of afuture ftate of exiftence, 
thus explained and inculcated, was, that thc firlj. chriftians 
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confidently prophefied and fincerely believed that the Chrift'a. 
end of the world, the confummation of all things, was 11‘T- 
fall approaching, and that the generation then prefent v 

fliould live to wbriefs that awful event. Another cir- 
cumftance which contributedto render the famedoblrine 
fo favourable to the propagation of Chriftianity was, 
that the firft C hriftians dealt damnation without re- 
morie, and ahnolt without making any exceptions, on 
all who died in the belief of the abfurdities of Heathen 
fuperftition. 1 has taught and improved with thefe 
additional and heightening circumftances, this doc- 
trine, partly by preheating alluring prolpects and ex- 
citing pleafing hopes, partly by working upon the 
feats of the human heart with reprefentations of ter- 
ror, operated in the moft powerful manner in extend- 
ing the influence of the Chriftian faith. 23 

Here, too, fafits are rather exaggerated, and the 9^^er.va* 
infeiences fcarce fairly deduced. It muftbe confeffed, !lons in a® 
that the fpeculations of the Heathen philofophers did 
not fully and undeniably eftablilh the dohlrine of the im- 
moitality of the human foul; nor can we prefume to af- 
fu t, in contradidlion to Mr Gibbon, that their arguments 
could imprefs fuch a conviction of this truth as might 
influence in a very ftrong degree the moral fentiments 
-and conduct. 1 hey mult, however, have produced fome 
influence on thefe. Some of the moft illuftrious among 
the Heathen philofophers appear to have been to 
itrongly impreffed with the belief of the foul’s immor- 
tality, and of a future ftate of retribution, that their 
general oonduCt was conftantly and in a high degree 
influenced by that belief. Plato and SocraU s are eminent 
and well known inftances. And if, in fuch inftances as 
tfiete, the bel.ef of thefe truths produced fuch confpi- 
cuous eketts ; it might' be fairly inferred, though we 
hud no farther evidence, that thofe characters were far 
ti'om being lingular in this refpeeft. It is a truth ac- 
knowledged as unqueftionable in the hi (lory of the 
aits and iciences,-that wherever anyone perfon has 
cultivated thefe with extraordinary fuccefs, fome among 
his contemporaries will always be found to have rivalled 
Ins excellence, and a number of them to have been en- 
gaged in the fame purfuits. On this occaiion we may 
venture, without hefitation, to reafon upon the fame 
pnnciples. When the belief of the immortality of 
the human foul produced fuch illuftrious patterns 
o virtue as a Plato and £ Socrates ; it muft certain- 
y have influenced the moral fentiments and con- 

duct of many others,—although in an inferior degree. 
e ipeculate, w^e doubt, concerning the truth of 

many odtrines of Chriftianity; many who profefs that 
they believe them, make this profeffion only becaufe 
tuey lave never confidered ferioufly whether they be 
true or falfe. But, notwithftanding this, thefe truths 
till exert a powerful influence on the fentiments and 

manners of lociety in general. Thus, alfo, it appears, 
at the doctrines of ancient philofophy concerning a 

future hfe, and even the notions concerning Olympus, 
Llytium, and Tartarus, which made a part of the po- 
pular fuperftition, produce a certain influence on 
tue fentiments and manners of the Heathens in gene- 
ral. 1 nat influence was often indeed, inconfiderable, 
and not anvays happy; but ftill it was fomewhat 
g eater than Mr Gibbon feems willing to allow. Chri- 
ttians have been fometimes at pains to exaggerate the 
abfurdities of Pagan fuperftition, in order that the ad- 

vantages 
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chriftiani- vantages of Chriftianity might acquire new value from 

ty- beingCcontra{ted with it. Here we find one who is 
rather difpofed to be the enemy of Chriftianity, dif- 
playing, and even exaggerating, thofe abfurdities for a 
very difterent purpofe. But the truth may be fafely 
admitted ; it is only when exaggerated that it can 
ferve any purpofe inimical to the facred authority of 
our holy religion. Mr Gibbon certainly reprefents 
the religious doctrine of the ancient Gauls, in refpeA 
to the immortality of the human foul and a future 
ftate, in too favourable a light. It is only becatife the 
whole fyftem of fuperftition which prevailed among 
thofe barbarians is fo imperfe&ly known, that it has 
been imagined to confift of more fublime do&rines than 
thofe of the popular fuperftition of the Greeks and 
Romans. The evidence which Mr Gibbon adduces in 
proof of what he afterts concerning thefe opinions 
of the ancient Gauls, is partial, and far from fatisfac- 
tory. They <Ud indeed aftert and believe the foul to 
be immortal; but this do&rine was blended among a 
number of abfurdities much grofler than thofe which 
chara&erife the popular religion of the Greeks and 
Romans. The latter was the fuperftition of a civilized 
people, among whom reafon was unfolded and impro- 
ved by cultivation, and whofe manners were poliftied 
and liberal; the former was that of barbarians, among 
whom reafon was, as it were, in its infancy, and who 
were ftrangers to the improvements of civilization. 
When hafty obfervers found that thofe barbarians were 
not abfolutely ftrangers to the idea of immortality, they 
were moved to undue admiration; their furprife at find- 
ing what they had not expeAed,confounded their under- 
ftanding, and led them to mifconceive and mifreprefent. 
What we ought to afcrlbe to the favage ferocity of the 
charaAerof thofe rude tribes,has been attributed by mif- 
take to the influence of their belief of a future ftate. 

In the law of Mofes, it muft be allowed, that this 
doArine is not particularly explained nor earneftly 
inculcated. The author of the Divine Legation 
of Mofes, &c. has founded upon this faA an in- 
genious theory, which we fhall elfewhere have oc- 
cafion to examine. The reafons why this doArine 
was not more fully explained to the Jews, we cannot 
pretend to afiign, at kail in this place ; yet we can- 
not help thinking, that it was more generally known 
among the Jews than Mr Gibbon and the author of 
the Divine Legation are willing to allow. Though it 
be not ftrongly inculcated in their code of laws, yet 
there is fome reafon to think that it was known and 
generally prevalent among them long before the Baby- 
ionifh captivity ; even in different paffages in the wri- 
tings of Mofes, it is mentioned or a!luded to in an 
unequivocal manner. In the hiftory of the patriarchs, 
it appears that this doArine was known to them'; it 
appears to have had a ftrong influence on the mind of 
Mofes himfelf. Was David, was Solomon, a ftranger 
•to this (foArine ? We cannot here defeend to very mi- 
nute particulars ; but furely all the efforts of ingenuity 
muft be infufficient to torture the facred feriptures of 
the Old Teftament, fo as to prove that they contain 
nothing concerning the doArine of a future ftate any 
where but in the writings of the later prophets, and 
that even in thefe it is o*uy darkly infinuated. Were 
the Jews, in the earlier pffTt of their hiftory, fo totally 
ifecluded from all intercourfe with other nations, that a 
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doArine of fo much importance, more or iefs known ChrifUa 
to all around, could not be communicated to them ? , T- 
The Pharifees did admit traditions, and fet upon them 
an undue value ; yet they appear to have been confi- 
dered as the moft orthodox of the different feAs which 
prevailed among the Jews : the Sadducees were rather 
regarded as innovators. 

But though we are of opinion, that this ingenious 
writer allows to the doArine of the Greek and Roman, 
philofophers, concerning the immortality of the human 
foul, as well as to the notions concerning a future ftate, 
which made a part of the popular fuperftitions of thofe 
nations, lefs influence on the moral fefltiments and 
conduA of mankind than what they really exerted j 
though we cannot agree with him in allowing the ideas 
ot the immortality of the foul and of a future ftate, 
which were entertained by the Gauls and fome other 
rude nations, to have been much fuperior in their na- 
ture, or much happier in their influence, than thole 
of the Greeks and Romans ; and though, in confc- 
quence of reading the Old Teftament, we are difpofed 
to think that the Jews knew fomewhat more concerning 
the immortality of the human foul, and concerning the 
future ftate in which human beings are deftined to ex- 
ilt, than Mr Gibbon reprefents them to have known : 
yet ftill we are very fenfible, and very well pleafed to 
admit, that “ life and immortality were brought to 
light through the gofpel.” 

The doArine of a future life, as it was preached by 
the lirft Chriftians, was eftablilhed on a more folid ba- 
lls than that on which it had been before maintained; 
was freed from every abfurdity ; and was, in fliort, 
fo much improved, that its influence, which, as it 
was explained by Heathen poets and philofophers, muft 
be confeffed to have been in many inftances doubtful, 
now became favourable only to the interefts of piety 
and virtue, and to them in a very high degree. It 
undoubtedly contributed to the fuccefsful propaga- 
tion of Chriftianity; for it was calculated to attraA 
and pleafe both the fpeculating philofopher and the 
fimple unenlightened votary of the vulgar fuperftition. 
The views which it exhibited were diftinA ; and all 
was plaufible and rational, and demonftrated by the 
fulleft evidence. But the happinefs which it promifed 
was of a kfs fenfual nature than the enjoyments which 
the Heathens expeAed'on Olympus or in Elyfnim ; 
and would therefore appear lefs alluring to thofe who 
were not very capable of refined ideas, or preferred the 
gratifications of the fenfes in the prefent life to every 
other fpecies of good. If the firft Chriftians rejoiced 
in the hope of beholding all the votaries of Pagan ido- 
latry afflicted with the torments of h#ll in a future 
ftate, and boafted of thefe hopes with inhuman exul- 
tation, they would in all probability rather irritate 
than alarm thofe whom they fought to convert from 
that fuperftition : the Heathens would be moved to 
regard with indignant fcorn the preacher who pretend- 
ed, that thofe whom they venerated as gods, heroes, 
and wife men, were condemned to a ftate of unfpeak- 
able and lading torment. Would not every feeling of 
the heart revolt againft tire idea, that a parent, a child, 
a hnfband, a wife, a friend, a lover, or a miftrefs, but 
lately loft, and ftill lamented, was cenfigned to eternal 
torments for aAions and opinions which they had deem- 
ed highly agreeable to fuperior powers? 

4 X We 
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Chriftiani- We may conclude, then, with refpedi to the influ- 
 fy- ence of this feCondary caufe in promoting the propa- 

gation of Chriftianity, that the circumftances of the 
Heatlien world were lefs favourable to that influence 
than Mr Gibbon pretends; that the means by which 
he reprefents the primitive Chriftians, as improving its 
efficacy, were fome of them not employed, and others 
rather likely to weaken than to ftrengthen it; and that 
therefore more is attributed to the operation of this 
caufe than it could poffibly produce. 

Caufe III, The third caufe, the miraculous powers of the pri- 
mitive church, is with good reafon reprefented as ha- 
ving conduced very often to the conviftion of infidels. 
Mr Gibbon’s reafonings under this head are, That nu- 
merous miraculous works of the moll extraordinary 

. kind were oilentatioufly performed by the firll Chrifti- 
ans : that, however, from tire difficulty of fixing the 
period at which miraculous powers ceafed to be com- 
municated to the Chriftian church, and from fome 
other circumftances, there is reafon to fufpedl them to 
have been merely the pretences of impofture ; but this 
(to ufe a phrafe of his own) is only darkly infinuated : 
and, laftly, that the Heathens having been happily 
prepared to receive them as real by the many wonders 
nearly of a fimilar nature to which they were accu- 
ftomed in their former fuperllition, the miracles which 
the firft Chriftians employed to give a fandlion to their 
dodtrines, contributed in the moft effedtual manner to 
the propagation of Chriftianity. 

'hferva- In reply to what is here advanced, it may be fug- 
ions in re- gelled, that the miracles recorded in the New Tefta- 

ment, as having been performed by the firft Chriftians 
when engaged in propagating their religion, as well 
as a number of others recorded by the Fathers, are 
eftablilhed as true, upon the moft indubitable evidence 
which human teftimony can afford for any fadl. An 
ingenious Scotch writer*, who was too fond of em- 
ploying his ingenuity in undermining truths generally 
received, has endeavoured to prove, that no human 
teftimony, however llrong and unexceptionable, can 
afford fufficient evidence of the reality of a miracle. 
But his reafonings on this head, which once excited 
doubt and wonder, have been fince completely refuted; 
and mankind ftill continue to acknowledge, that though 
we are all liable to millakes and capable of deceit, yet 
human teftimony may afford the moft convincing evi- 
dence of the moft extraordinary and even fupernatural 
fadls. The reader will not expedl us to enter, in this 
place, into a particular examination of the miracles of 
our Saviour, and his apoftles, and the primitive church. 
An inquiry into thefe will be a capital objedl in ano- 
ther part of this work (Theology). We may here 
confider it as an undeniable and a generally acknow- 
ledged fadl, that a certain part of thofe miracles were 
real. Such as were real, undoubtedly contributed, in a ve- 
ry eminent manner, to the propagation of Chriftianity ; 
but they are not to be ranked among the natural and 
feccndary caufes. 

It is difficult to diftinguifh at what period miracu- 
lous gifts ceafed to be conferred on the members of the 
primitive church; yet we may diftinguilh, if we take 
pains to inquire with minute attention, at what period 
the evidence ceafes.to be fatisfadlory. We can alfo, by 
confidering the circumftances of the church through 
the feveral ftages of its hiftory, form fome judgment 
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concerning the period during which the gifts of pro- Chrlftianl. 
phefying, and fpeaking with tongues, and working  
miracles, were moft neceffary to Chrillians to enable ~v ' 
them to affert the truth and dignity of their religion. 

The Heathens were no ftrangers to pretended muacles 
and prophecies, and other feeming interpofitions of fu- 
perior beings, difturbing the ordinary courfe of nature 
and of human affairs : but the miracles to which they 
were familiarifed had been fo often detedled to be tricks 
of impofture or pretences of mad enthufiafm, that, in- 
Head of being prepared to witnefs or to receive accounts 
of new miracles with eafy credulity, they mult have been 
in general difpofed to view them with jealoufy and fuf- 
picion. Befides, the miracles to which they had 
been accuftomed, and thofe performed by the apoftles 
and the firft preachers of Chriftianity, were diredlly con- 
tradictory ; and therefore the one could receive no af- 
fiftance from the other. 

Yet we mull acknowledge, notwithftanding what 
we have above advanced, that as difagreements with 
refpeCl to the principles and inftitutions of their 
religion very early arofe among Chriftians ; fo they 
likewife fought to extend its influence, at a very early 
period, by the ufe of pious frauds. Pious frauds, too, 
appear to have fometimes ferved the immediate pur- 
pofes for which they were employed, though eventu- 
ally they have been highly injurious to the caufe of 
Chriftianity. 

We conclude, then, that Chriftianity was indebted 
to the influence of miracles in a confiderable degree for 
its propagation : but that the real miracles of our Sa- 
viour and his apoftles, &c. were not among the fecon- 
dary caufes of its fuccefs: that the Heathens who were 
to be converted were not very happily prepared for re- 
ceiving the miracles of the gofpel with blind credulity: 
that, as it is poffible to difeern between fufficient and 
infufficient evidence, fo it is not more difficult to diftin- 
guifli between true and falfe miracles : and, laftly, that 
falfe miracles were foon employed by Chriftians as en- 
gines to fupport and propagate their religion, and per- 
haps not unfuccefsfully ; but were, upon the whole, 
more injurious than ferviceable to the caufe which they 
were called in to maintain. 

The fourth of this feries offecondary caufes, which this Caufe IV. 
author thinks to have been adequate to the propagation 
of Chriftianity, is the virtues of the primitive Chri- 
ftians. Thefe he is willing to attribute to other and 
lefs generous motives, rather than to the pure influ- 
ence of the dodlrines and precepts of their religion. 

The firft converts to Chriftianity were moft of them 
from among the loweft and moft worthlefs charadters. 
The wife, the mighty, and thofe who were diftinguiih- 
ed by fpecious virtues, were in general perfedlly fatis- 
fied with their prefent circumftances and future pro- 
fpedls. People whofe minds were naturally weak, un- 
enlightened, or oppreffed with the fenfe of atrocious 
guilt, and who were infamous or outcafts from fociety, 
were eager to grafp at the hopes which the gofpel held 
out to them. 

When, after enlifting under the banner of Chrift, 
they began to confider themfelves as “ born again to 
newnefs of life remorfe and fear, which eafily pre- 
vail over weak minds ; felfifh hopes of regaining their 
reputation, and attaining to the honours and happinefs 
of thofe man lions which Jefus was laid to have gone to 

prepare ; 
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prcpafS 5 with a dclire to Taiih .the honour and extend 

ty. the influence of the fociety of which they were become 
—1 members; all together operated fo powerfully as to 

enable them to difplay both active and paffive virtue in 
a very extraordinary degree. Their virtues did not 
flow from the pure It and nobleft fource; yet they at- 
traded the notice and moved the admiration of man- 
kind. Of thofe who admired, fome were eager to imi- 
tate ; and, in order to that, thought it neceffary to 
adopt the fame principles of adion. 

Their virtues, too, were rather of that fpecies which 
excite wonder, becaufe uncommon, and not ol eflen- 
tial utility in the ordinary intercourfe of fociety; than 
of thofe which are indifpenfably neceflary to the ex- 
iftence of focial order, and contribute to the eafe and 
convenience of hie. Such virtues were well calculated 
to engage the imitation of thole who had failed egre- 
gioufly in the practice of the more focial virtues. 

Thus they pradifed extraordinary, but ufelefs and 
unfocial, virtues, upon no very generous motives ; and 
thofe virtues drew upon them the eyes of the world, 
and induced numbers to embrace their faith. 

Obferva- We muft, however unwillingly, declare, that this 
tiers, in an- }s plainly an uncandid account of the virtues ol the 
fwer> primitive Chrillians, and the motives from which they 

originated. The focial virtues are ftrongly recom- 
mended through the gofpel. No degree of mortifica- 
tion or felf-denial, or feclufion from the ordinary bufi- 
nefs and amufements of focial life, was required of the 
early converts to Chrillianity; fave what was indifpen- 
fably neceflary to wean them from the irregular habits 
in which they had before indulged, and which had ren- 
dered them nuifances in fociety, and to form them to 
new habits equally neceflary to their happinefs and their 
ufefulnefs in life. We allow that they pra&iied "vir- 
tues which in other circumftances would, however 
fplendid, have been unneceffary. But in the difficult 
circumftances in which the firft Chriftians were placed, 

* the virtues which they pradtifed were in the highe t 
degree focial. The moft prominent feature in their 
charafter was, “their continuing to entertain fentiments 
of generous benevolence, and to difeharge fcrupuloufly 
all the focial duties,” towards thofe who exercifed nei- 
ther charity nor humanity, and frequently not even bare 
integrity and juftice, in their conduft towards them. 

It cannot be faid with truth, that fuch a proportion 
of the primitive Chriftians were people whofe charac- 
ters had been infamous and their circumftances delpe- 
rate, as that the chara&er of the religion which they 
embraced can fuffer from this circumftance. l\or 
were they only the weak and illiterate w lom 

apoftles and their immediate fucceflbrs converted by 
their preaching. The criminal, to be fure, rejoiced to 
hear that he might obtain abfolution of his crimes; the 
mourner was willing to receivecomfort; minds of refined 
and generous feelings were deeply affeded with tha 
goodnefs which had induced the Son of God to fubmit 
to the punifhment due to finners: hut the fimphcity, 
the rationality, and the beauty of the Chnftian fyftem, 
likewife prevailed in numerous inftances over the pn e 
and prejudices of the great and the wife ; m fo many 
inftances, as are fufficient to vindicate the Chnftian 
church from the afperfion by which it has been repre- 
fented, as being in the firft period of its exiftence 
merely a body of criminals and idiots. 
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The principles, too, from which the virtuCR cf the Chr:ft»ni- 
firft Chriftians originated, were not peculiarly mean and ^ ‘ , 
felfilh ; nay, they feem to have been uncommonly fp- 
blime and difinterefted. Remorfe in the guilty mind 
is a natural and reafonable fentiment; the defire of 
happinefs in every human bveaft is equally fo. It is 
uncandid to cavil againft the firft Chriftians for being, 
like the reft of mankind, influenced by thefe fenti- 
ments : And when we behold them overlooking tem- 
porary pofleffions and enjoyments, extending their 
views to futurity, and “ living by faith ;” when we 
obferve them “ doing good to thofe who hated them, 
blefling thofe who curfed them, and praying for thofe 
by whom they were defpitefully ufed ;” can we deny 
their virtues to have been of the moft generous and 
difinterefted kind? ^ . 

We allow, then, that the virtues of the. firft Chri- 
ftians muft have contributed to the propagation of their 
religion i but it is with pam that we obfeive this r> — 
fpe&able writer ftudioufly labouring to mifreprefent 
the principles from which thofe virtues aiofe ; and not. 
only the principles from which they arofe, but alfo 
their importance in fociety. 

The fifth caufe was the mode of church government Caufe V. 
adopted by the firft Chriftians, by which they were with obier- 
knit together in one fociety; who preferred tne church 
and its interefts to their country and civil concerns. 
We wifli not to deny, that the mutual attachment.of 
the primitive Chriftians contributed to fpread the in- 
fluence of their religion; and the order which they 
maintained, in confequenoe of being animated with this 
i'pirit of brotherly love, and with fuch ardent zeal for 
the glory of God, muft no doubt have produced no 
lefs happy effe&s among them than order and regula- 
rity produce on every other occafion on which they 
are ftrialy obferved. But whether the form of church- 
government, which was gradually eftabliflied in the 
Chriftian church, was adually the happieft that could 
poffibly have been adopted; or whether, by eftabhlh- 
ing a diftind fociety, with feparate interefts, within 
the Roman empire, it contributed to the diffolution of 
that mighty fabric, we cannot here pretend to inquire. 
Thefe are fubjeds of difeuffion, with refped to which 
we may with more propriety endeavour to fatisfy our 
readers elfewhere. 

From the whole of this review of what Mr Gibbon General 
has fo fpecioufly advanced concerning the influence ofcondufion 
thefe five fecondary caufes in the propagation of the

theinfln. 
gofpel, we think ourfelves warranted to conclude, encc 0f the 
That the zeal of the firft Chriftians was not, as he re- five caufes. 
prefents it, intolerant: That the dodrine of the im- 
mortality of the human foul was fomewhat better un- 
derftood in the heathen world, particularly among the 
Greeks and Romans and the Jews, than he reprefents 
it to have been ; and had an influence fomewhat hap- 
pier than what he aferibes to it: That the additional 
circumftances by which, he tells us, the firft preachers 
of Chriftianity improved the effeds of this dodrine, 
were far from being calculated to allure converts : 
That the heathens, therefore, were not quite fo well 
prepared for an eager reception of this dodnne as he 
would perfuade us they were ; and, of con equence, 
could not be influenced by it in fo confiderable a de- 
gree, in their converfion: That real, unquetbonable mi- 
racks, performed by our Saviour, by his apoftles, and „ 

q. N 2 
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Chriftiani- br tlieir fucceiTors, did contribute fi^nally to the pro 

Chni?i’pc Pagat‘on ChrilHanity; but are not to be ranked 
t 

l
y
UnC' among fecondary caufes : That weaknefs and blind 

zeal did at times employ pretended miracles for the 
fame purpofe not altogether ineffectually : That though 
thefe defpicable and wicked means might be in fomc 
inftances fuccefsful % yet they were, upon the whole, 
much more injurious than beneficial : That the virtues 
of the primitive Chriftians arofe from the mofl gene- 
rous and noble motives, and were in their nature and 
tendency highly favourable to focial order, and to the 
comfort of mankind in* the focial date : And, laftly. 
That the order and regularity of church-government, 
which were gradually eifablifhed among the firft Chri- 
rtians, contributed greatly to maintain the dignity 
and fpread the influence of their religion ; but do not 
appear to have disjoined them from their fellow-fub- 
jt&s or to have rendered them inimical to the welfare 
of the ftate of which they were members. 

Upon the whole, then, we do not fee that thefe fe- 
condary caufes were equal to the effects that have been 
aferibed to them ; and it feems undeniable, that others 
of a fuperior kind co-operated with them. We earnefl- 
ly recommend to the perufal of the reader a valuable 
performance of Lord Hailes’s, in which he enquires 
into Mr Gibbon’s affe tions and reafonings, concerning 

- the influence of thefe five caufes, with the utmofl accu- 
racy of information, ftrength and clearnefsof reafoning, 
and elegant fimplicity of ftyle, and without virulence or 
paffion. 

CHRISTIANS, thole who profefs the religion of 
Chrift : See Christianity and Messiah.—The name 
ChrijUan was firfl given at Antioch in the year 42 to 
inch as believed in Chrift, as we read in the Afts ; till 
that time they were called difeipks. 

The lirft Chriftians diftingniihed themfclves in the 
molt remarkable manner by their conduct and their 
virtues. The faithful, whom the preaching of St Pe- 
ter had converted, hearkened attentively to the exhor- 
tations of the Apoftles, who failed not carefully to in- 
iiruvft them, as perfons who were entering upon an 
entirely new life. They went every day to the temple 
with one heart and one mind, and continued in prayers; 
doing nothing different from the other Jews, becaufe 
it was yet not time to feparate from them. But they 
made a ftill greater progrefs in virtue ; for they fold 
ail that they poflefled, and diftributed their goods in 
proportion to the wants of their brethren. They eat 
their meat 'with gladne.fi and Jinglenefi of heart, praifmg 
God, and having favour with all the people. St Chry- 
foft®m, examining from what fource the eminent vir- 
tue of the firft; Chriftians flowed, aferibes it principally 
to their divefling themfelves of their poffeffions: “ For 
“ (fays that father) perfons from whom all that they 
“ have is taken away, are not fubjed to fin : whereas, 
“ whoever has large pofleffions, wants not a devil or a 

tempter to draw him into hell by a thoufand ways.” 
The Jews were the firft and the mofl inveterate 

enemies the Chriftians had. They put them to death 
as often as they had it in their power : and when 
they revolted againfl the Romans in the time of the 
emperor Adrian, Barchochebas, the head of that re- 
volt, employed againft the Chriftians, the moil rigo- 
rous pumfhments to compel them to blafpheme arid 
renounce Jefus Chrifl. And we find that, even m 
the third century, they endeavoured to get into their 
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hands Chriftian women, in order to fcourge and ftone Chrifliatis 
them in their fynagogues. They curfed the Chriflians —"Y*-—* 
folemnly three times a-day in their fynagogues, and 
their rabbins would not fufftr them to converfe with 
Chriftians upon any occafion. Nor were they content- 
ed to hate and deleft them ; but they difpatched emif- 
laries all over the world to defame the Chriftians, and 
fpread all forts of calumnies againft them. They ac- 
cufed them, among other things, of worfhipping the 
fun and the head of an afs.. They reproached them 
with idlenefs, and being an ufelefs race of people. 
I hey charged them with treafon, and endeavouring 
to ere£t a new monarchy againft that of the Romans. 
rI hey affirmed, that, in celebrating their myfteries, 
they ufed to kill a child and eat its fldh. They accu- 
fed them of the moil fticeking incefts, and of intem- 
perance in ther feafts of charity. But the lives and be- 
haviour of the firft Chriftians were fufficient to refute 
all that was faid againil them, and evidently demonftra- 
ted that thefe accufations were mere calumny and the 
effedl of inveterate malice.- 

Pliny the younger, who was governor of Pontus and 
Bithynia between the years 103 and 105, gives a 
veiy particular account of the Chriftians in that pro- 
vince, in a letter which he wrote to the emperor Tra- 
jan, of which the following is an extradl: “ I take 
“ the liberty, Sir, to give you an account of every 
“ difficulty which arifes to me. I have never been 
“ prefent at the examination of the Chriftians; for 
“ which reafon I know not what queftions have been 
“ put to them, nor in what manner they have been 
“ punifhed. My behaviour towards thofe who have 
“ been accufed to me has been this-: I have interro- 
“ gated them, in order to know whether they were 
“ really Chriftians. When they have confefied it, I 
“ have repeated the fame quell ion two or three 
“ times, threatening them with death if they did 
“ not renounee this religion. Thole who have per- 
“ filled in their confeflicn, have been, by my order,, 
“ led to punifhment. I have even met with feme 
“ Roman citizens guilty of this phrenfy, whom, in 
“ regard to thh'r quality, I have fet apart from the 
“ reft, in order to fend them to Rome. Thefe per- 
“ fons declare, that tlieir whole crime, if they are 
“ gu ilty, confiils in this ; that, on certain days, they 
“ affemble before fun-rife, to ling alternately the 
“ praifes of Chrift, as of a God, and to oblige them- 
“ felves, by the performance of their religious rites, 
“ not to be guilty of theft, or adultery, to obferve in- 
“ violahly their word, and to be true to tlieir truft. 
“ This depofition has obliged me to endeavour to in- 
“ form myfelf ftill farther of this matter, hy putting 
“ to the torture two of their women-fervants, whom 
“ they call deaconejfes: but I could learn nothing 
“ more from them, than that the fuperflition of iheie 
“ people is as ridiculous as their attachment to it is 
“ aftonilhing.” 

There is extant a jollification, or rather panegyric, 
of the Chriiiians, pronounced by the mouth of a” Pa- 
gan prince. It is a letter of the emperor Antoninus, 
written in the year 152, in anfwer to the States of 
Alia,, who had accufed the Chriftiaus of being the 
caufe of fome earthquakeswhich had happened in that 
part of the world. The emperor adviles them to 
“ take care, left, in torturing and punifhing thofe 
whom they accufed of Athedm (meaning the Chri- 

• Ilians), 
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Chriftians. ftlans), they fliould render them more obftinate, inftead 
V»in"—v ■■ ■ ' of prevailing upon them to change their opinion ; 

fince their religion taught them to fuffer with plea- 
fure for the fake of God.” As to the earthquakes 
which had happened, he puts them in mind, “ that they 
themfelves are always difcouraged, and fink unaer 
inch misfortunes ; whereas the Chriftians never difco- 
vered more cheerfulnefs and confidence in God than 
uoon fuch occafions” He tells them, that they pay 
no regard to religion, and negleft the worflnp of the 
Eternal; and,becaufe the Chriftians honour and adore 
Him, therefore they are jealous of them, and perfe- 
cute them even to death.” He concludes: ‘ Many of 
the governors of provinces have formerly written to 
my father concerning them ; and his anfwer always 
was, that they fhould not be molefted or dillurbed, 
provided they quietly fubmitted to the authority of 
the government. Many perfons have likewife con-- 
fulted me upon this affair, and t have returned the 
fame, anfwer to them all; namely, that if any one 
accufes a Chriftian merely on account of his religion,, 
the accufed perfon fhall be acquitted, and the accufer 
himfelf punilhed.” 'This ordinance, according to Eu- 
febius, was publicly fixed up at Ephefus in an affem- 
bly of the ftates. . f , 

It is no difficult matter to difcover the caufes or i.rie 
many perfecutions to which the Chriftians were ex- 
pofed during the three firft centuries. The purity of 
the Chriftian morality, dire&ly oppofite to the corrup- 
tion of the Pagans, was doubtlefs one of the molt 
powerful motives of the public averfion. I o this 
may be added, the many calumnies unjuftly fpread 
about concerning them by their enemies, particularly 
the Jews. And this occafioned fo ftrong a prejudice 
againft them, that the Pagans condemned them without 
inquiring into their doftrine, or permitting them to 
defend therafelves. Befides, their worftupping Jeius 
Chrift, as God, v/as contrary to one of the molt an- 
cient laws of the Roman empire, which expreUy for- 
bad the acknowledging of any God which had not 
been approved by the fenate.. ... 

But notwithftanding the violent oppofition made to 
the efiablifhment of the Chriftian religion, it gained 
ground daily, and very foon made a furpniing pro- 
grefs in the Roman empire. In the third century, there 
were Chriftians in the camp, in the fenate, in the pa- 
lace • in fhort every where, but in the temples and 
the theatres : they filled the towns, the country,, the 
i(lands. Men and women, of all ages and conditions, 
and even thofe of the firft dignities, embraced the 
faith ;. infomuch that the Pagans complained that the 
revenues of their temples wete rumed. Phey were 
in fuch great numbers in the empire, that (as I ertul- 

^ 1'ian expreffes it) were they to have retired into another 
country, they would have left the Romans only a 
frightful folitude. i i u 

The primitive Chtiftians were not only remarkable 
for the praftice of every virtue ; they were ado very 
eminently diftinguifhed by the many miraculous gifts 
and graces beftowed by God upon them. me 
of the Cbriilians (fays Irenaeus) drive out devils, not 
in appearance only, but fo as that they never ietui n , 
whence it often happens, that thofe who are difpof- 
feffed of evil (pints embrace the faith and are receive 
into the church. Others know what is t" c°me, fee 
mfions, and deliver oracles as prophets. Others heal 
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the fick by laying their hands on them, and reflore Chriftiar.^ 
them to perfedl health: and we find fome who even v 

raife the dead. It is impofiible to reckon up the 
gifts and graces which the church has received from 
God—what they have freely received they as freely 
beitow. They obtain thefe gifts by prayer alone, and 
invocation of the name of Jefus Chrift, without any 
mixture of enchantment or fupcrftition.,, 

We fliali here fubjoin the remarkable ftory, attefhd 
by Pagan authors themfelves, concerning the Chrifijan 
Legion in the army of the emperor Marcus Aurelius. 
That prince having led his forces againft the Quad , 
a people on the other fide of the Danube, was fur- 
rounded and hemmed in by the enemy in a difadvan- 
tageous place, and where they could find no water. 
The Romans were greatly embarraffed, and, being 
preffed by the enemy, were obliged to continue un- 
der arms, expofed tp the violent heat of tne fun, and 
almoft dead.with third; when, on a fudden, the cloud* 
gathered, and the rain fell in great abundance. The 
foldiers received the water in their bucklers and hel- 
mets, and fatisfied both their own third and that of 
their horfes. The enemy, prefently after, attacked 
them ; and fo great was the advantage they had over 
them, that the Romans rauft have been overthrown, 
had not heaven again interpofed by a violent dorm of 
hail, mixed with lightning, which fell on the enemy, 
and obliged them to retreat. It was found after- 
wards, that one of the legions, which confided of 
Chriflians, had by their prayers, which they offered 
up on their knees before the battle, obtained this fa- 
vour from heaven : and from this event that legion 
was firnamed Lhe thundering Legion. See, however, t^e 
criticifm of Mr Moyle on this ftory in his IVoris, vol.ii.- 
p. gI_390. See alfo MojhehrL Church Hijlory, vol. i. 
p. 124* , . ... 

Such were the primitive Chriftians, whofe religion 
has by degrees fpread itfelf over all parts of the world, 
though not with equal purity in all. And though, by 
the providence of God, Mahometans and idolaters 
have been differed to poffefs themfelves of thofe places 
in Greece, Afia, and Africa, where the Chriftian re- 
ligion formerly mod flourifhed; yet there are dill fuch 
remains of the Chriftian religion among them as to 
give them opportunity fufficient to be converted. 
For, in the dominions of the lurk in Europe, the 
Chriftians make two third parts at lead of the inha- 
bitants ; and in Conftantinople itfelf there are above 
twenty Chriftian churches, and above thirty in Tlief- 
falonica. Philadelphia,- now called Ala-jhahir, has no 
fewer than twelve Chriftian churches. The whole 
ifland of Chio is governed by Chriftians ;■ and feme 
i(lands of the Archipelago are inhabited by Chriftians 
only. In Africa, befides the Chriftians living m E- 
gypt, and in the kingdom of Congo and Angola, the 
f(lands upon the weftern coafts are inhabited by Chn- 
ftians ; and the vaft kingdom of Ahyfhma, fuppofed 
to be as big as Germany, France, Spam, and Italy, 
put together, is pofTeffed by Chriftians. In Ana, moft 
pait of the empire of Ruffia, the countries of Cncafint 
and Mingrelia, Georgia, and Mount Libanus, are in- 
habited only by Chriftians. In America, it is notori- 
ous that the Chriftians are very numerous, and ipread 
over moll parts of that vaft continents 

Christum of St John, a ft a of Chriftians very nu- 
merous in Balfara and the neighbouring towns: they fcrmeui? 
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chriftians formerly Inhabited along the river Jordan, where St 

©hriftlnn. J°^n ^,aP,:izeci» ancl it was from thence they had their 
u«—y—name. fhey hold an anniverfary feaft of five days ; 

during which they all go to the biihop, who baptizes 
them with the baptifm of St John. Their baptifm is 
alfo performed in rivers, and that only on Sundays : 
they have no notion of the third Perfon in the Trinity; 
nor have they any canonical book, but abundance full 
of charms, &c. Their bilhoprics defcend by inheri- 
tance, as our efiates do, though they have the cere- 
mony of an ele&ion. 

Christians of St ‘Thom'tis, a fort of Chriftians in a 
peninfula of India on this fide of the Gulf: they in- 
habit chiefly at Cranganor, and the neighbouring 
country : thefe admit of no images; and receive only 
the crois, to which they pay a great veneration : they 
affirm, that the fouls of the faints do not fee God till 
after the day of judgment: they acknowledge but three 
facraments, viz. baptifm, orders, and the eucharifl: 
they make no ufe of holy oils in the adminiftration of 
baptifm ; but, after the ceremony, anoint the infant 
with an undfion compofed of oil and walnuts, without 
any benediftion. In the eucharift, they confecrate 
with little cakes made ot oil and fait, and inflead of 
wine make ufe of whaler in which railins have been in- 
fufed. 

CHRIST IANA, a town of Norway, in the pro- 
vince of Aggerhuys, fituated on a bay of the fea. E. 
Tong. jo. 15. N. Lat. 59. 3®. 

CHRIS 1IANOPLE, a port-town of Sweden, fitu- 
ated on the loaltic Sea, in the territory of Blocking, 
and province of South Gothland. E. Lone. 1 e. ao 
N. Lat. 570. 

CHRISTIANSTADT, a flrong fortified town of 
Sweden; fituated in the territory of Blecking and pro- 
vince of South Gothland. It was built in 1614 by 
Curiftian IV. king of Denmark, when this province 
belonged to the Danes ; and finally ceded to the Swedes 
by the peace of Roflcild in 1658. The town is fmall 
but neatly built, and is efteemed the ftrongefl fortrefs 
in Sweden. The houfes are all of brick, and moftly 
ftuccoed white. It ftands in a marffiy plain clofe to 
the river Helge-a, which flows into the Baltic at Abus, 
about the diftance of 20 miles, and is navigable only 
ior fnall craft of feven tons burden. Englifh veflels 
annually reiort to this port for alum, pitch, and tar. 
The inhabitants have manufa&ures of cloth and filken 
fluffs, and carry on a fmall degree of commerce. E. 
Long. 14. 40. N. Lat. 56. 30. 

. CHRISTINA, daughter of Guftavus Adolphus 
king of Sweden, was born in 1626 ; and fucceeded to 
the crown in 1633, when only feven years of age. This 
princefs difcovered even in her infancy, what fhe after- 
wards exprefl'ed in her memoirs, an invincible antipa- 
thy for the employments and converfation of women ; 
and fhe had the natural aukwardnefs of a man with re- 
fpeft to all the little works which generally fall to their 
fhare. She was, on the contrary, fond of violent ex- 
ercifes, and fuch amufements as confiff in feats of 
flrength and activity. She had alfo both ability and 
tafte for abftra£ed fpeculations; and amufed herfelf 
with language and the fciences, particularly that of 
kgiflature and government. She derived her knowledge 
of ancient hiftory from its fource; and Polybius and 
1 hucydides were her favourite authors. As ihe was 
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the fovereign of a powerful kingdom, it is net flrar^ge ChrlfHna. 
that almoft all the princes in Europe afpired to her bed. 
Among others, were the Prince of Denmark, the 
Elector Palatine, the Elector of Brandenburg, the King 
of Spain, the King of the Romans, Don John of Au- 
llria ; Sigiimund of Rockocci, count and general of 
Caffovia ; Staniflaus king of Poland ; John Caffimir his 
brother; and Charles Guftavus duke of Deuxs Fonts, 
of the Bavarian Palatinate family, fon of her father the 
great Guftavus’s filler, and confequently her firft coufin. 
To this nobleman, as well as to all his competitors, fhe 
conftantly refufed her hand; but fhe caufed him to be 
appointed her facceffbr by the ftates. Political inte- 
refts, differences of religion, and contrariety of man- 
ners, furntftied Chriftina with pretences for rejefting all 
her fuitors; but her true motives were the love of in- 
dependence, and a ilrong averfion fhe had conceived, 
even in her infancy, from the marriage yoke. “ Do 
not force me to marry (faid fhe to the ftates) ; for if I 
fhould have a fon, it is not more probable that he fhould 
be an Auguftus than a Nero.” 

An accident happened in the beginning of her reign 
which gave her a remarkable opportunity of difplaying 
the ftrength and equanimity of her mind. As fhe was 
at the chapel of the caftle of Stockholm, affifting at 
divine lervice with the principal lords of her court, a 
poor wretch, who was difordered in his mind, came 
to the place with a defign to affaffinate her. This man, 
who was preceptor of the college, and in the full vi- 
gour of his age, chofe, for the execution of his defign, 
the moment in which the affembly w’as performing what 
in the Swedifh church is called an ait of recelkaion; a 
filent and/eparate a<ft of devotion, performed by each 
individual kneeling and hiding the face with the hand. 
Taking this opportunity, he rufhed through the crowd, 
and mounted a ballullrade within which the queen was 
upon her knees. The Baron Braki, chief juftice of 
Sweden, vyas alarmed, and cried out; and the guards 
croffed their parti fans, to prevent his coming further: 
but he ft ruck them furioufly on one fide; leaped over 
the barrier; and, being then clofe to the queen, made 
a blow at her with a knife which he had concealed 
without a fheath in his fleeve. The queen avoided the 
blow, and puflied the captain of her guards, who in- 
ilantly threw himfelf upon the affaffin, and feiaed him 
by the hair. All this happened in lefs than a mo- 
ment of time. The man was known to be mad, and 
therefore nobody fuppofed he had any accomplices: 
they therefore contented themfelves with locking him 
up; and the queen returned to her devotion without the 
leaft emotion that could be perceived by the people, 
who wete much more frightened than herfelf. 

One of the great affairs that employed Chriftina 
whi e (he was upon the throne, was the peace of 
Weitphaha, in which many claftiing interefts were to 
be reconciled, and many claims to be afcertained. It 
was concluded in the month of Odlober 1648. The 
fuccefs or the Swedifti arms rendered Chriftina the ar- 
bitrefs of this treaty ; at lead as to the affairs of Swe- 
den, to which this peace confirmed the poffeffion of 
many important countries. No public event of im- 
portance took place during the reft of Chriftina’s 
reign; for there were neither wars abroad, nor 
troubles at home. This quiet might be the effedl of 
chance ; but it might alfo be the effe& of a good ad- 

miniftration, 
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miolftration, and the great reputation of tae queen ; 
and the love her people had for her ought to lead us 
to this determination. Her reign was that of ^ea^' 
ing and genius. She drew about her, wherever (he 
was, all the diftinguifhed charafters of her time: 
Grotius, Pafcal, Boehart, Defcartes, Gaffendi, bau- 
maife, Naude, Voffius, Heinfms, Meibom, Scudery, 
Menage, Lucas, Holftenius, Lambecms, Bayle, ma- 
dam Dacier, Filicaia, and many others. I he ar.s 
never fail to immortalize the prince who prouds 
them ; and almoft all thefe illuftrious perfons have ce- 
lebrated Chriftina, either in poems, letters, or liteia- 
ry produtlions of feme other kind, the greater part 
of which are now forgotten. They form, however, 
a general cry of praife, and a mais of teftimomals 
which may be confidered as a fohd bahs o reputa- 
tion. Chriftina, however, may be juftly reproached 
with want of tafte, in not properly afligmng the 
rank of all thefe perfons, whofe ments though ac- 
knowledged, were yet unequal; particularly for not 
having been fufiiciently fenf.ble of the fupenor.ty of 
nefcartes, whom fhe difgufted, and at lad wholly 
neglefted. The rapid fortune which the adventurer 
M?chon, known by the name of acquired 
by her countenance and liberality, was alfo a great 
fcandal to literature. He had no pretenhons to learn- 
ing ; and though fptightly, was yet indecent. He 
was brought to court by the learned Saumaife ; and, 
for a time, drove literary merit entirely out or »t, ma- 
king learning the object of his ridicule, and exafting 
Lm Cl.^ an exothiunt 

re^eftTo ^hil man, ftiowed herfelf to be weak and 
inconftant. At laft Ihe was compelled, by the public 
indignation, to banifh this unworthy mimon ; and he 
wasSno fooner gone, than her regard for>m wa8 

an end. She was alhamed of the favour ftie had Ihown 
him • and, in alhort time, thought of him with hatred 
or contempt. This Bourdelot, during his afeenden- 
cv over the queen, had fopplanted count Magnus de la 
Gardie, fonof the conftable of Sweden, who was a 
relation, a favourite, and perhaps the lover of Clm - 
tina M. de Motteville, who had feen him ambaf- 
r g In France fays, in his memoirs, that he ipoke 

theTeal afcendency which he the queen s 

htorkho!^ fte went t ^ (‘.Mrd of ,hem, croft 

which b that place was near 9° "tS 

fuch afliftance as was given him, goe i ^ 

during this accident, her recolle<5lion was fuch, that Chriftina 
the moment her lips were above water, {he cried, 
out, “ Take care of the Admiral.” When (he was 
got out of the water, {he difeovered no emotion either 
byhergeftureor countenance; and fhe dined the fame 
day in public, where flie gave a humorous account of 
her adventure. 

But, though at firft fhe was fond of the power and 
fplendor of royalty, yet fhe began at length to feel that 
it embarrafted her; and the fame love of indepen- 
dence and liberty which had determined her againfl; 
marriage, at laft made her weary of her crown. As, 
after her firft difguft, it grew more and more irkfomc 
to her, flie refolved to abdicate ; and, in 165:2, com- 
municated her refolution to the fenate. The fsmate 
zealoufly remonftrated againft it ; and was joined by 
the people ; and even by Charles Guftavus. lumfclf, 
who was to fucceed her: fhe yielded to their impor- 
tunities, and continued to facrifice her own pleafure to 
the will of the public till the year 1654, and then fne- 
carried her defign int® execution. It appears by one 
of her letters to M. Canut, in whom (he put great con- 
fidence, that ihe had meditated this projeft for more 
than eight years ; and that fhe had communicated it to 
him five years before it took place. 

The ceremony of her abdication was a mournful fo- 
lemnity, a mixture of pomp and fadnefs, in which 
fcarce any eyes but her own were dry. She conti- 
nued firm and compofed through the whole ; and, as 
foon as it was over, prepared to remove into a coun- 
try more favourable to fcience than Sweden was. 
Concerning the merit of this a&ion, the world has al- 
ways been divided in opinion ;' it has been condemned 
alike both bv the ignorant and the learned, the trifler 
and the fage. It was admired, however, by the 
great Conde : “ How great was the magnanimity of 
this princefs (faid he), who could fo eafily give 
up that for which the reft of mankind are continually 
deftroying each other, and which fo many through- 
out their whole lives purfue without attaining !” It 
appears, by the works of St Evermond, that the abdi- 
cation of Chriftina was at that time the univerfal to- 
pic of fpeculation and debate in France. Chriftina, 
befides abdicating her crown, abjured her religion : 
but this a& was univerfally approved by one party 
and cenfured by another ; the Papifts triumphed, and 
the Proteftants were offended. No prince, after a 
long imprifonment, ever (bowed fo much joy upon 
being reflored to his kingdom, as Chriftina did 111 
quitting hers. When fhe came to a little brook, which 
feparates Sweden from Denmark, ftie got out of her4 

carriage ; and leaping to the other fide, cried out in 
a tranfport of joy, “ At laft I am free, and out of 
Sweden, whither, I hope, I fhall never return. 
She difmiffed her women, and laid by the habit of 
her Lx : “ I would become a man (faid ihe) ; yet L 
do not love m?n becaufe they are men, but becaufe 
they are not women.” She made her abjuration at 
Bruffels; where fhe faw the great Conde, who, after 
his defeftion, made that city hts afylum.- “ Coufm 
/faid fhe), who would have thought, ten years ago, 
that we fnould have met at this diftance from our 
countries?” , , • 

The inconftancy of Chnftma’s temper appeared m 
her going continually from place to place: from Brut- 
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Chrifima. fe|3 fhg vvent to Rome ; from Rome to France, and 

from France fhe returned to Rome again ; 0—- , after this 
fhe went to Sweden, where (he was not very well re- 
ceived ; from Sweden fire went to Hamburgh, where 
fhe continued a year, and then vvent again to Rome ; 
from Rome flic returned to Hamburgh ; and again to 
Sweden, where fhe was hill worfe received than be- 
fore ; upon which fhe went back to Hamburgh, and 
from Hamburgh again to Rome. She intended an- 
other journey to Sweden ; but it did not take place, 
any more than an expedition to England, where 
Cromwell did not feem well difpofed to receive 
her; and after many wanderings, and many pur- 
pofes of wandering flill more, fhe at lalt died at Rome 
in r(58g. 

It mud be acknowledged, that her journeys to 
Sweden had a motive of neceffity ; for her appoint- 
ments were very ill paid, though the dates often con- 
firmed them after her abdication : but to other places 
fhe was led merely by a roving difpofition ; and, 
what is more to her diferedit, fhe always difturbed 
the quiet of every place fhe came into, by exafting 
greater deference to her rank as queen than fhe had 
a right to expert, by her total non-conformity to 
the cuftoms of the place, and by continually exciting 
and fomenting intrigues of date. She was indeed al- 
ways too bufy, even when fhe was upon the throne ; 
for there was no event in Europe in which fhe was not 
ambitious of ading a prihcipal part. During the trou- 
bles in France by ihe faftion called the Frondet fhe 
wrote with great eagernefs to all the intereded par- 
ties, officionfly offering her mediation to reconcile 
their intereds, and calm their paffions, the fecret 

rings of which it was impoffible fhe fhould know. 
This was firft thought a dangerous, and afterwards a 
ridiculous, behaviour, louring her refidence in b ranee 
file gave univerfal difgoft, not only by violating all the 
cudoms of the country, but by pradifing others di- 
re&Jy oppofite. She treated the ladies of the court 
with the greated rudenefs and contemptwhen they 
came to embiace her, fhe, being in man’s habit, cried 
out, “ Whatf ftrange eagernefs have thefe women to 
kifs me ! is it becaufe I look like a man ?” 

But though die ridiculed the manners of the French 
court, die was very felicitous to enter into its intrigues. 
Louis XIV. then very young, was enamoured of Ma- 
demoifelle de Mancini niece to cardinal Mazarine ; 
Chridina flattered their paffion, and offered her fer- 
vice. “ I would fain be your confident (faid fhe) ; if 
you love, you mud marry.” 

I ne murder of Monaldefchi is, to this hour, an in- 
fcrutable mydery. It is, however, of a piece with the 
exprtffions conffantly ufed by Chridina in her letters, 
with refpedt to thofe wuth whom die was offended ; 
for die fcarce ever' dignified her difpleafure without 
threatening the life of the offender. “ If you fail in 
your duty, (faid die to her fecretary, whom die fent to 
Stockholm after her abdication), not all the newer of 

t .$7. ■><•„ rrAn you fl ould take dielter in h.s arms. A muhcian having hurricanes. The produce is chiefly fugar, cotton, gin 

VV . Liong. 02. 32 

1 C H R 
Bayle was alfo threatened for having faid that the Chriflin* 

letter which Chridina wrote, upon the revocation of 
the edift of Nantes, was “ a remain of Protedantifm 
but he made his peace by apologies and fubmiflion. 1 
See the article Bayle. 

Upon the whole, fhe appears to have been an un- 
common mixture of faults and great qualities; which, 
however it might excite fear and refpeef, was by no 
means amiable. She had wit, tade, parts, and learn- 
ing : die was indefatigable upon the throne ; great in 
private life; firm in misfortunes ; impatient of contra- 
diction^ and, except in her love of letters, incondant 
in her inclinations. The mod remarkable indance of 
this ficklenefs is, That after die had abdicated the 
crqwn of Sweden, die intrigued for that of Poland. 
She was, in every action and purfuit, violent and ar- 
dent in the highed degree ; impetuous in her defires, 
dreadful in her refentment, and fickle in her conduit. 

. fays of herfelf, that “ die was midrudful, ambi- 
tious, padionate, haughty, impatient, contemptuous, 
iatyrical, incredulous, undevout, of an ardent and vio- 
lent temper, and extremely amorous;” a difpofition, 
however, to which, if fhe may be believed, her pride 
and her virtue were always iuperior. In general, her 
failings were thofe of her fex, and her virtues the vir- 
tues of ours. 

Santa-CuRisr in a , one of the Marquesas IJlands. 
CHRISTMAS-day, a fedival of the Chadian 

church; obferved on the 25th of December, in me- 
mory of the nativity or birth of Jefus Chad. As to 
the antiquity of this fedival, the fird footdeps we find 
of it are in the fecond century, about the time of the 
emperor Commodus. The decretal epidles indeed 
carry it up a little higher ; and fay that Telefphorus, 
who lived in the reign of Antonins Pius, ordered di- 
vine fervice to be celebrated, and an angelical hymn 
to be fung, the night before the nativity of our Savi- 
our. However, that it was kept before the times of 
Condantine we have a melancholy proof: for whilit 
the perfecution raged under Dioclefian, who then 
kept his court at Nicomedia, that prince, among other 
ads of cruelty, finding multitudes of Chridians affem- 
bled together to celebrate Chad’s nativity, command- 
ed the church-doors where they woe met to be dint, 
and fire to be put to it, which, in a ihort time, reduced 
them and the church to allies. 

CHRIS POPHER’S, St. one of the Caribbee {{lands, 
in America, lying to the north-wed of Nevis, and 
about 60 miles well of Antigua. It was formerly in- 
habited by the French and Englifh ; bur, in 1713, it 
was ceded entirely to the latter. In 1782, it was 
taken by the i'rench, but redored to Britain at the 
peace. It is about 20 miles in breadth, and ieven 
in length ; and has high mountains in the middle, 
whence riyuics run down. Between the mountains 
are dreadful rocks, horrid precipices, and thick woods; 
and in the fouth-wed part of the ifland, hot fulphureous 
{pangs at the foot of them. The air is good ; the foil 

quitted her fervice for that of the duke of Savoy, die 
was fo tranfported with rage as to difgrace herfelf by 
thefe words, in a letter written with her own hand : 

He lives only for me ; and if he does not ling for 
me, he fhall not fing long for any body.” 

N°. 79- 

ger, indigo, and the tropical fruits. 
N. Lat. 17. 30. 

CHROASTACES, in natural hidory, a genus of 
pellucid gems, comprehending all thofe of variable co- 
lours, as viewed in different lights ; of which kinds 

are 
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aromatic- are the opal and the aflcrla or oculus cah. 8ee Opal, 

-v—^ and Asteria. 
CHROMATIC, a kind of mufic which proceeds 

by feveral femitones m fuccefiion. d he woid is de* 
rived from the Greek which fignifies colour. 
For this denomination feveral caufes are affigned, of 
which none appear certain, and all equally unfatisfac- 
tory. Inftead,1 therefore, of fixing upon any, we fhall 
offer a conjea'ure of our own ; which, however, we 
do not impofe upon the reader as more worthy of his 
attention than any of the former. may per- 
haps not only fijnify * colour, but that (hade of a colour 
bv which it melts into another, or what the French 
call nuance. If this interpretation be admitted, it.will 
be highly applicable to femitones which being the 
fmalleft interval allowed in the diatonic fcale, will 
moft cafily run one into another. To find the rea- 
,fons affigned by the ancients for this denomination, 
and their various divifions of the chromatic fpecies, 
the reader may have recourfe to the fame article in 
Roufleau’s Mufical Di&ionary. At prefent, that fpe- 
cies confifts in giving fuch a procedure to the funda- 

* mental bafs, that the parts in the harmony, or at lead 
fome of them, may proceed by femitones, as well in 
rifing as defeending ; which is moft frequently found 
in the minor mode, from the alterations to which the 
fixth and feventh mote are fubjefted, by the nature of 
the mode itfelf. r . , , . r 

The fucceffive femitones ufed in the chromatic ipe- 
cies are rarely of the fame kind *, but alternatively 
major and minor, that is to fay, chromatic and diatonic: 
for the interval of a minor tone contains a minor or 
chromatic femitone, and another which is major or 
diatonic ; a meafore which temperament renders com- 
mon to all tones : fo that we cannot proceed by two 
minor femitones which are conjun&ive in iucceffion, 
without entering into the enharmonic fpeoies ; but 
two major femitones twice follow each other in the 
chromatic order of the fcale. 
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The moft certain procedure of the fundamental bais Chminatie. 

to generate the chromatic elements in afeent, is alter- — — v 

nately to defeend by thirds, and rife by fourths, whilft 
all the chords carry the third major. If the funda- 
mental bafs proceeds from dominant to dominant by 
perfeft cadences avoided, it produces the chromatic in 
defeending. To produce both at once, you inter- 
weave the perfect and broken cadences, but at the 
fame time avoid them. 

As at every note in the chromatic fpecies one muft. 
change the tone, that fucceffion ought to be regulated 
and limited for fear of deviation. For this purpofe, 
it will be proper to recoiled, that the fpace moft fuit- 
able to chromatic movements, is between the extremes 
of the dominant and the tonic in afeending, find be- 
tween the tonic and the dominant in defeending. In 
the major mode, one may alfo chromatically defeend 
from the dominant upon the fecond note. This tran-. 
fition is very common in Italy ; and, notwithftanding 
its beauty, begins to be a little too common amongft us. 

The chromatic fpecies is admirably fitted to exprefa 
grief and affii&ion : thefe founds boldly (truck in af- 
eending tear the foul. Their power is no lefs magi- 
cal in defeending ; it is then that the ear feems to be 
pierced with real groans. "Attended with its proper 
harmony, this fpecies appears proper to exprefs every- 
thing: but its completion, by concealing the melody, 
facriftces a part of its expreffion ; and for this difad- 
vantage, arifing from the fullnefs of the harmony, it 
can only be compenfated by the nature and genius of 
the movement. We may add, that in proportion to 
the energy of this fpecies, the compofer ought to life 
it wfith greater caution and parfimony. Like thofe 
delicate viands, which when profufely adminiftered, 
immediately forfeit us with their abundance : as much 
as they delight us when enjoyed with temperance,, fo 
much do they difguft when devoured with prodiga- 
lity. 

Chromatic, Enharmonic. See Enharmonic. 

CHROMATICS; 

THAT part of optics which explains the feveral 
properties of the colours of light, and of natu- 

ral bodies. c , 
1 Before the time of Sir Ifaac Newton, we find no 

PSefe* hypothefis concerning colouis of any confequence. 
concerning The opinions of the old philofophers, however, we 
colours. (hall briefly mention, in order to gratity the cunolity 

•of our readers. The Pythagoreans called colour the 
fuperficies of body. Plato faid that it was a flame ‘l- 
foing from them. According to Zeno, it is the firit 
configuration of matter ; and Ariftotle faid it was that 
which moved bodies a&uallv tranfparent. Defcartes 
aflerted, that colour is a modification of light; but he 
■imao-ined, that the difference of colour proceeds from 
the prevalence of the direft or rotatory motion of tne 
particles of light. Father Grimaldi, Dechales, and 
niany others, thought the differences of colour depend- 
ed upon the quick or (low vibrations of a certain eia- 
ftic medium filling the whole univerfe. Rohault ima- 
gined, that the different colours were made^ by the 
rays of light entering the eye at different angles with 

Vou IV. Part II. 

refpeft to the opt|c axis ; and from the phaenomenon 
of the rainbow, he pretended to calculate the precife 
quantity of the angle that conftituted each paiticular 
colour. Laftly, Dr Hooke, the rival of Newton, ima- 
gined that colour is caufed by the fenfation of the 
oblique or uneven pulfe of light; and this being ca- 
pable of ho more than two varieties, he concluded there 
could be no more than two primary colours. . 4 

In the year 1666, Sir Ifaac Newton began to invef-Thhfubjeft 
tigate this fobjeft ; and finding the coloured image ofjnvefiigated 
the fun, formed by a glafs prifm, to be of an oblong, 
and not of a circular form, as, according to the laws* 
of refraftion, it ought to be, he began to conjecture 
that light is not homogeneal; but that it confifts of rays, 
fome of which are much more refrangible than otheis. 
See this difeovery fully explained and afeertained un- 
der the article Optics. 

This method of accounting for the differenr colours 
of bodies, from their refleaing this or that kind of 
rays moft copioufly, is fo eafy and natural, that Sir 
Ifaac’s fyftem quickly overcame all objections, and to 

4 Y this 
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this day continues to be almoft univerfally believed. 
It is now acknowledged, that the light of the fun, 
which to us feems perfectly homogeneal and white, is 
compofed of no fewer than feven different colours, 
•viz. red, orange, yellow, green, blue, purple, and 
violet or indigo. A body which appears of a red co- 
lour, hath 4he property of reflecting the red rays more 
powerfully than any of the others ; and fo of the o- 
range, yellow, green, See. A body which is of a 
black colour, inftead of reflecting, abforbs all or the 
greateft part of the rays that fall upon it ; and, on 
the contrary, a body which appears white, reflects the 
greateft part of the rays indfferiminately, without fe- 
parating the one from the other. 

The foundation of a rational theory of colours be- 
ing thus laid, it next became natural to inquire, by 
what peculiar mechantfm in the flruclure of each par- 
ticular body it was fitted to reflect one kind of rays 
more than another? This Sir Ifaac Newton attributesto 
the denfity of thefe bodies. Dr Hooke had remarked, 
that thin tranfparent fubftances, particularly water and 
foap blown into bubbles, exhibited various colours ac- 
cording to their thinnefs ; though, when they have a 
confiderable degree of thicknefs, they appear colour- 
lefs; and Sir Ifaac himfelf had obferved, that as he 
was compreffing two prifms hard together, in order 
to make their fides (which happened to be a little con- 
vex) to touch one another, in the place of contaA they 
were both 'perfeftly tranfparent, as if they had been 

^earhTbe" one continued piece of glafs. Round the point of 
tweeno' contaa> where the glaffes were a little feparated from 
glafs plates, each other, rings of different colours appeared. To 

obferve more nicely the order of the colours produced 
in this manner, he took two objecft-glaffes; one of 
them a plano-convex one belonging to a 14 feet re- 
fracting telefcope, and the other a large double con- 
vex one for a telefcope of about 50 feet ; and laying 
the former of them upon the latter, with its plain fide 
downwards, he preffed them flowly together; by 
which means the colours very foon emerged, and ap- 
peared diftinct to a confiderable diftance.- Next to 
the pellucid central fpot, made by the contact of the 
glaffes, fucceeded- blue, white, yellow, and red. • The 
blue was very little in quantity, nor could he difeern 
any violet in it; but the yellow and red were very co- 
pious, extending about as far as the white, and four or 
five times as far as the blue. The next circuit imme- 
diately furrounding thefe, confifted of violet, blue, 
green, yellow, and red: all thefe were copious and 
vivid, except the green, which was very little in quan- 
tity, and feemed more faint and dilute than the other 
colours. Of the other four, the violet was the leaft in 
extent; and the blue lefs than the yellow or red. The 
third circle of colours was purple, blue, green, yellow, 
and red. In this the purple feemed more reddifh than 
the violet in the former circuit, and the green was 
more confpicuous ; being as brifk and copious as any 
of the other colours, except the yellow ; but the red 
began to be a little faded, inclining much to purple. 
The fourth circle confifted of green and red ; and of 
thefe the green was very copious and lively, inclining 
on the one fide to blue, and on the other to yellow ; 
but in this fourth circle there was neither violet, blue 
tor yellow, and the red was very imperfed and dirty. 
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AU^ the fucceeding colours grew more and more im- 
perfed and dilute, till after three or four revolutions 
they ended in perfed whitenefs. 

As the colours were thus found to vary according Supped to 
to the different diilances of the glals-plates from eacharife from 
other, our author thought that they proceeded from denlity, 
tile u]lierent thicknefs ot the plate of air intercepted 
between the glafles ; this plate of air being, by the 
mere circumftance of thinnefs or thicknefs, difpokd 
to refled or tranfmit this or that particular colour. 
From this he concluded, as already obferved, that the 
colours of all natural bodies depended on their denfi- 
ty, or the bignels of their component particles. Fie 
alfo conftrnded a table, wherein the tnicknefs of a 
plate neceffary to refled any particular colour was 
exprefled in parts oi an inch divided into 1,000,000 
parts. 

Sir Ifaac Newton, pur filing his difeoveries concern-Culou-s by 
ing the colours of thin fubftances, found that the iamadrefl^ion. 
were alfo produced by plates of a confiderable thick- 
vieiS. 1 here is no glals or fpeculum, he oblerves, 
how well poliftied foever, but, befides the light which 
it 1 efracts or refleds regularly, fcatters every way ir- 
regularly a faint light ; by means of which the polifli- 
ed furface, when illuminated in a dark room by a 
beam oi tae fun’s light, may eafily be leen in all poii- 
tions of the eye. It was with this fcattered light that 
the colours in the following experiments were produ- 
ced. __ 

The fun fliining into his darkened chamber through, 
a hole 111 the fliutter one inch wide, he let the beam, 
of light fall perpendicularly upon a glafs fpeculum con- 
cave on one fide and convex on the other, ground to a 
fphere of five feet eleven inches radius, and quickfilver- 
ed over on the convex fide. Then, holding a quire of 
white paper at the centre cf the fphere to which the 
fpecuhims were ground, in fuch a manner as that the 
beam of light might pafs through a little hole made 
in the middle of the paper, to the Ipeculum, and thence 
be refleded back to the fame hole, he obierved on the 
paper four or five concentric rings of colours, like 
rainbows furrounding the hole, very much like thofe 
which appeared in the thin plates above mentioned, 
but larger and fainter. Thefe rings, as they grew 
larger and larger, became more dilute, fo that the fifth 
was hardly vifible ; and yet fometimes, when the fun 
fhone very clear, there appeared faint traces of a iixth 
and feventh. 

We have already taken notice, that the thin plates Cowtsbv 
made ule of in the former experiments refleded fome refradHon 
kinds of rays in particular parts, and tranfmittedand reflsc* 
others in the fame parts. Hence the coloured rings”011 tnu' 
appeared varioufly difpofed, according as they were- 
viewed by tranfmitted or refleded light ; that is, ac- 
coiding as the plates were held up between the light 
and the eye, or not. For the better underftanding of 
which we fubjoin the following table, wherein on one 
fide are mentioned the colours appearing on the plates 
by refleded light, and on the other thoie which were 
oppofite to them, and which became vifible when the 
glaffes were held up between the eye and the window. 
We have already obferved, that the centre, when the' 
glaffes were in full contad, was perfedly tranfparent. 
This fpot, therefore, when viewed by refleded light* 

appeared 
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Colours ly Tranfmitted 
UghL 

White 
Ycllowifli-red 
Black 
Violet 
Blue 
White 
Yellow 
Red 
Violet 
Blue 
Green 
Yellow 
Red 
Bluifh-green 

Red 
Bluilh-green 
Red. 
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wpearcd black, becaufe it tranfmitted all the rays; 
and for the fame reafon it appeared white when viewed 
by tranfmitted light. 

Colours by RtJIeSed 
Light. 

Black 
' Blue 

White 
Yellow 
Red 
Violet 
Blue 

' Green 
Y ellow 
Red 
Purple 
Blue 
Green 
Yellow? 
Red 5 
Green 
Red 
Greenilh-blue 
Red. 

The colours of the rings produced from refleftion 
by the thick plates, followed the order of thofe pro- 
duced by tranfmifhon through the thin ones ; and by 
the analogy of their phenomena with thofe produced 
from the thin plates. Sir Ifaac Newton concluded that 
they were produced in a fimilar manner lor he 
found, that if the quickfdver was rubbed off frmn the 
back of the fpeculum, the glafs alone would produce 
the fame rings, but much more faint than before , fo 
that the phenomenon did not depend upon the quic t, 1 * . , ififcreaW the reflection 
^,he b“k of'thc ghh it inceafed tl.e ligl.t of the 
colon!ed rings- He alfo found that a fpeculum of me- 
„ only, uroduced none of thofe rings; w.oeh made 
him conclude, that they did .not ante from oo. furf.ee 
only hut depended ou the two furfaces of the plate 

lafs of which the fpeculum was made, aUd upon 
the thicknefs of the glafs between them. 

From thefe experiments and obferyanous, rt wll be 
eafy to underilaud the Newtonian theory of colour.. 
Every° fubdarce in nature feems to Ire traufpareut 

S^u^t »et redt^’ift: Thin 

^;erfeM^' 

ftancedvour one another, or the thickuefa of the plate 

“^This^heory U adipted by Edward Huifey Delaval 
in his Experimental Inquiry into the caufe of the 

A T I C S. 
changes of colours in opaque ano coloured bodies. 
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He endeavours to confirm it by a number of expert- vapg CXp4_ 
ments on the infufions of flowers of diherent colours ; rjmpntsin 
but his ftrongeft arguments feem to be thofe derived confirma- 
fromthe different tinges given to glafs by metallic maaouont. 
fubftances. Here he obferves, that each metal gives a 
tinge according to its fpecific demity ; the moie deiffe 
metals producing the Ids refrangible colours, and the 
lighter ones thofe colours which are more eafily re nan- 
gible. Gold, which is the denfeft of all metals, im- 
parts a red colour to glafs, whenever it can be divided 
into particles fo minute, that it is capable of being 
mixed with the materials of which glafs is made. It 
feems indifferent by what means it is reduced to this 
date, nor can it by any means be made to produce a- 
nother colour. If it is mixed in large maffes without 
being minutely divided, it imparts no colom to the 
glafs, but remains in its metallic form. Lead, the me- 
tal whofe denfity is next in order to that of gold, af- 
fords a glafs of the colour of the hyacinth ; a gem 
whofe diftinguifhing charaaeriftic is, that it is red 
with an admixture of yellow', the fame colour which is 
ufually ca’led orange. Glafs of lead is mentioned by 
feveral authors as a compofition proper, without the 
addition of any other ingredient, for imitating the hy- 
acinth. Silver, next in denfity to lead, can only be 
made to communicate a yellow colour to gnaia. 
the metal is calcined with fulphur, it readily commu- 
nicates this colour. Leaf-filver laid upon red-hot glafs 
likewife tinges it yellow. When we meet with au- 
thors who mention a blue or greenifli colour commu- 
nicated by filver, the caufe muff have been, that the 
fiber ufed in fuch proceffes was mixed with copper. 
Mr Delaval affures us, from his own experience, that 
filver purified by the left retains fo much copper, that, 
when melted feveral times with nitre and borax, it al- 
ways imparted a green colour at the firlt and iecond 
melting ; though afterwards no fuch colour was ob- 
tainable from it. The only colour produced by cop- 
per is green. It is indifferent in what manner the 
copper is prepared in order to tinge the glafs, provided 
it is expofed without any other ingredient to a iufh- 
cient degree of heat. If a quantity of falts are added 
in the preparation, they will, by attenuating the mix- 
ture, make the glafs incline to blue, the colour next 
in order : but this happens only when the fire is mo- 
derate : for, in a greater degree oi heat, the redun- 
dant falts, even thofe of the moll fixed nature, are ex- 
pelled It is true, that copper is mentioned by lome 
writers as an ingredient in red glafs and enamel: but 
the red, which is the colour of the metal not diffolved 
or mixed with the glafs, remains only while the com- 
pofition is expofed to fuch a degree of heat as is too 
{mall to melt and incorporate it ; for, if it be fnfiered 
to remain in the furnace a few minutes after the cop- 
per is added, the mafs will turn out green inrtead of 
red Iron, the metal next in deniity to copper, is apt 
to be calcined, or reduced to a ruddy crocus, fimdar 
to that ruff which t contracts fpontaneoufly m the 
air. In this Rate, it requires a confiderable degree of 
heat to diffolve and incorporate it with glafs : till that 
heat is applied, it,retains its ruddy colour: by m- 
creafing the heat, it paffes through the intermediate 
colours, till it arrives at its permanent one, which a 
blue ; this being eftaed in the greateft aegrec of heat 

4 Y 2- 
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tne glafs vviil bear, without lofing all colour whatever. 
Iron vitrilied,per^fe is converted into a blue glais. In 
fliort, it is indubitable, that iron is the only metal 
which will, without any addition, impart to the glafs 
a blue colour: for copper will not communicate that 
colour without the addition of a confiderable quantity 
of falts, or feme other matter that attenuates it ; and 
the other metals cannot by any means be made to pro- 

9 duce it at all. 
Ifaac’s _ I hefe aie tne principal of IVIr DelayaPs arguments 

theory de- in favour of Sir Ifaac Newton’s theory of colours be- 

Dr Prieft ff'Jr
ned b7 denfity. Dr Prieftley too hath men- 

cy, tioned fome which deferve attention. “ It was a 
difeovery of Sir Ifaac Newton (fays he), that the co- 
lours of bodies depend upon- the thicknefo of the fine 
plates which compofe their furfaces. He hath fhown, 
that a change of the thicknefs of thefe plates occafions 
a change in the colour of the body ; rays of a diffe- 
lent colour lacing thereby difpofed to be tranfmitted 
through it ; and confequently rays of a different co- 
yj^ir idledted at the fame place, fo as to prefent an 
image of a different colour to the eye. A variation 
in the denfity occafions a variation in the colour ; but 
hill a medium of any denfity will exhibit all the co- 
lours, according to the thicknefs of it. Thefe obfer- 
vations he confirmed by experiments on plates of air, 
water, and glafs. Pie likewife mentions the colours 

y which arife on polifhed iteel by heating it, as likewife 
on bell-metal, and fome other metalline fubftances, 
""hen melted and poured on the ground, where they 
may cool in the open air ; and he aferibes them to 
the fcoriie or vitrified'parts of the metal, which, he 
lays, moft metals, when heated or melted, do continu- 
ally protnide and fend out to their furfaces, covering 
them in the form of a thin gla^fy fkin. This great 
difcoveiy concerning the colours of bodies depending 

• on the thicknefs of the fine plates which compofe their 
fui faces, of whatever denfity thefe plates may be, I 
have been fo happy as to hit upon a method of ilhi- 

to jyrat3ng and confirming by means of ekarical explo- 
His expe- uons. A number of thefe being received on the fur- 
rim-ents. face of any piece of metal, change the colour of it to 

, a confiderable diftance from the fpot on which they 
were difeharged ; fo that the whole circular fpace is 
divided into a number ef concentric rings, each of 
which confifts of all the prifmatic colours, and perhaps 

ii as vmd as they can be produced in any method what- 
Mr Can- ever. Upon blowing thefe coloured rings to Mr 

Sant°r;’ 1 agreeably furprifed to find, that he had bkewue produced all the prifmatic colours from all 
the metals, but by a different operation. He ex- 
tended fine wires of all the different metals along the 
furfaces of. pieces of glafs, ivory, wood, &c. ; and 
vwien the wire was exploded, he always found them 
tinged with all the colours. They are not difpofed 
in fo regular and beautiful a manner as in the rings I 
produced, but they equally demonftrate that none of 
t»i>~ metals thus exploded difeovers the leaft preference 
to one colour more than to another. In what manner 
thefe colours are formed it may not be eafy to conjee- • 
ture. In Mr Canton’s method of producing them, 
tU metal, 01 the calcined and vitrified parts of it, 
feem to be difperfed in all diredtions from the plate 
of explofion, in the form of fpheres of a very great 
variety of fizes, tinged v/ith all the variety of colours, 

A T I C S. 
and fome of them fmaller than can be diftinftly fees 
by any magnifier. In my method of making th*fe 
colours, they feem to be produced in a manner fimi- 
lar to the produ&ion ofcolours on fteel and other me- 
tals by Ijpat ; i. e. the furface is affe&ed without the 
parts of it being removed from their places, certain 
plates cr laminae being formed of a thicknefs proper to, 
exhibit the refpedtive colours.” 

But, however well iupported this doftrine of the Newtonian 
formation of colours by denfity may be, we find the theory im- 
fame author (Dr Prieltley), whom we have juft now fuSn«i hy, 
feen arguing for it in his hiftory of electricity, arguing Pr 1>ricl1' 
agaiuft it in his hiftory of. vifion. “ There are (fays Cy' 
he) no optical experiments with which Sir Ifaac New- 
ton feems to have taken more pains than thofe rela- 
ting to the rings of colours which appear in thin plates; 
and in all his obfervations and inveftigations concern- 
ing them, he difeovers the greateft fagacity both as a 
philofopher and mathematician ; and yet in no fubjed: 
to which, he gave his attention, does he feem to have 
overlooked more important circumftanCes in the ap-- 
pearances he obferved, or to have been more mifta- 
ken with regard to their caufes. The former will be 
evident from the obfervations of thofe who fucceeded 
him in thefe enquiries, particularly thofe of the Abbe 
Mazeas. This gentleman., endeavouring to give a Curious ex- 
very high polifh to the flat fide of an objeift-glafs, hap-perinienu.. 
pened to be rubbing it againft another piece of flat bythe Abbe - 
and fmooth glafs; when he was furprifed to And, that •rvIazeas‘- 
aiter this frieftion, they adhered very firmly together, 
till at laft he could not move the one upon the other. 
But he was much more furprifed to- obferve the fame 
colours between thefe plane glaffes that Newton ob- 
ferved between the convex objccf-glafs of a telefcope 
and another that was plane. Thefe colours between 
the plane glaffes, the Abbe obfevves, were in propor- 
tion to their adhefion. The refemblance between 
them and the colours produced by Newton, induced 
him to give a very particular attention to them ; and 
his obfervations and experiments are as follow: 

If the furfaces of the pieces of glafs are tranfpa- 
rent, and well polifhed, fuch as are ufed for mirrors, 
and the preffure be as equal as polfible on every part 
of the two furfaces, a refiftance, he fays, will foon be 
perceived when one of them is made to Aide over the 
other ; fometimes towards the middle, and fometimes. 
towards the edges; but wherever the refitiance is felt, 
two or three very fine curve lines will be peiceived, 
fome of a pale red, and others of a faint green. Con- 
tinuing the fri&ion, thefe red and green lines increafe 
m number at the place of contaft, the colours being 
fometimes mixed without any order, and fometimes dif-, 
pofed in a regular manner. In the laft cafe, the co- 
loured lines are generally concentric circles, or ellipfes, 
01 ratiier ovals, more or Isis elongated as the furfaces. 
are more or lefs united. 1 hefe figures will not fail . 
to appear, if the glaffes are. well wiped and warmed be- 
fore the friction. 

Wlien colours are formed, the glaffes adhere 
with connderable force, and would always continue fo 
without any change in. the colours. In the centre of 
all thofe ovals, the longer diameter of which generally 
exceeds ten lines, there appears a fmall plate of the 
fame figure, exactly like a plate of gold interpofed 
between the glaffes; and in the centre of it there is 

often 
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often a dark fpot, which abfoTbs all the rays of light 
except the violet; for this colour appears very vivid 
through a prif'm. , 

“ If the glafifes are feparated fuddenly, either by 
Hiding them horizontally over one another, or by the 
a&ion of hre, as will be explained hereafter, the co- 
lours will appear immediately upon their being put to- 
o-ether again, without the leatl frnftion^ 
43 “ Beginning by the flighteft touch, and increafing 
the prefifure by infeniible degrees, there fird appears 
an oval plate of a faint red, and in the midd of it a 
fpot of light green, which enlarges by the prelfure, 
and becomes a green oval, with a red fpot in the 
centre; and this, enlarging in its turn,, difcovers a 
green fpot in its centre. Thus the red and the green 
fucceed one another in turns, a (Turning diiltient (hades., 
and having other colours mixed with them, which will 
be diftinguhhed prefently. 

“ The greated difference between thefe colours ex- 
hibited between plane furfaces and thofe formed by 
curve ones is, that in the former caie prtifure alone 
will not produce them, except in the cafe above men- 
tioned. With whatever force he comprefled them, his 
attempts to produce the colours were in vain without 
previous fri&lon. But the reafon of this plainly was, 
that without Hiding one of the glafles over the other, 
they could not be brought to approach near enough for 
the purpofe. . ... - - 

“ Having made thefe obfervations with plates ot 
glafs whofe fides were neatly parallel, he got two 
prifms with very ftrull refra&ing angles; and rubbing 
them together, when they were fo joined as to form a 
parallelepiped, the colours appeared with a furpnfing 
luftre at the places of contadd, owing, he did not 
doubt, to the reparation of the rays of light by the 
prifm. In this cafe, differently coloured ovals appear- 
ed, but the plate of gold in them was much whiter, 
and only appeared yellow about its edges. This plate 
having a black fpot in its centre, was bordered by a 
deep purple. He could not perceive any violet by his 
naked eye, but it might be perceived by the help of 
a lens with a weak light. It appeared in a very [mail 
quantity at the confines of the purple and the blue, 
and feemed to him to be only a mixture of thefe two 
colours. It was very vifible in each of the coloured 
rings by inclining the glaffes to the light of the moon. 
Next to the purple and violet appeared blue, orange, 
red tinged with purple, light green, and faint purple. 
The other rings appeared to the naked eye to con- 
fift of nothing but faint reds and greens; and they 
were fo (haded that it was not eafy to mark their ter- 
minations. That the order of thefe may be compared 
with Newton’s, he gives a view of both in the renew- 
ing table: 

Order of the Colours in the 
Plane Glajfes. 

r Black fpot 
\ Whitifii oval 
] Yellow border 
(^Deep purple 

Order of the Colours in the 
Plane Glajfes. 

f Greenifh blue 
Order III. -< Yellowiih green 

(.Purpled red 

Order IV. 

Order V. 

C Green 
(Red 
^ Faint green 

Faint red 
n 4 5 Weak Sreen 
Order VI. ( L?ght red 

n a vt-tt S Veryfaintgreen OrderVII. | Ver' faint
8
red. 

l Order of the Colours in 
Newt. Objedi Glaffes. 

Purple 
Blue 
Green 
Yellow- 
Red 
Green 
Red 
Greenifir blue 
Red 
Greenifii. blue 
Red 
Greenifh blue 
Pale red. 

Order I. 

Order II. 
’ Blue 
| Orange 
_ Purple 

Order of the Colours in 
Newt. Obiect Glajfes. 

Black 
Blue 
White 
Yellow 
Red 
Violet 
Blue 
Green 
Yellow 
Red 

« When thefe coloured glaffes were fufpended^over- 
the flame of a candle, the colours difappeared fudden- 
ly, though the. glaffes ftill continued to adhere to one 
another when they were parallel to the horizon. When- 
they were fuffered to cool, the colours returned by de- 
grees to their former places,, in the order ot the pre- 
ceding table. , , . , 

“ After this the Abbe took two plates much Uucker 
than the former, in order to obferve at his leifure the 
aftion of fire upon the matter which he fuppofed to 
produce the colours; and obferved, that as they grew 
warm, the colours retired to the edges of the glades, 
and there became narrower and narrower till they were 
reduced to imperceptible lines. Withdrawing the 
flame, they returned to their place. This experiment 
he continued till the glaffes were bent by the violence 
of the heat. It was pleafant, he fays, to ob.erve theie 
colours glide over the furface of the glafs as they* 
were purfued by the flame. 

“ At the firfi, our author had no doubt but that 
thefe colours were pvving to a thin plate °f be- 
tween the glaffes, to which Newton has afenbedthem; 
but the remarkable difference in the circumftances at- 
tending thofe produced by the flat plates, and thole 
produced by the objeft-glaffes of Newton, convinced 
him that the air was not the caufe of this appearance. 
The colours of the flat plates vaniflied at the approach 
of .flame, but thofe of the obje<&-glaffes did not. He 
even heated the latter till that which was next the 
flame was cracked by the heat, before he could ob- 
ferve the lead dilatation of the coloured rings. 1 ms 
difference was not owing to the plane glaffes being lels 
compreffed than the convex ones ; for though the for- 
mer were compreffed ever fo much by a pair of forcepsr. 
it did not in the lead hinder the effea of the dame. 

“ Afterwards he put both the plane glades and the 
convex ones into the receiver of an air-pump, fufpend- 
ing the former by a thread, and keeping the latter 
compreffed by two drings; but he obferved no change 
in the colours of either of them in the mod perfeft va- 
cuum he could make. . , . , 

“ Notwithdanding thefe experiments feemed to be 
conclufive againd the hypothefis of thefe colours be- 
ing formed by a plate of air, the Abbe frankly ac- 
knowledges, that the air may adhere fo obdinate- 
ly to the furface of the glades as not to be fepa- 
rated from them by the force of the pump ; which, 
indeed, is agreeable to other appearances : but the 
following experiments of our author make it dill 
more improbable that the air (hould be the caufe c* 
thefe colours. ^ 

7*5 
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“ To try the utm&ft etTecft of heat upon thefe co- 

loured plates, after warming them gradually, he laid 
them upon burning coals ; but though they were near- 
ly red, yet when he rubbed them together by means 
of an iron rod, he obferved the fame coloured circles 
and ovals as before. When he ceafed toprefs upon them, 
the colours feemed to vaniflr ; but when he repeated 
the fri&ion, they returned, and continued till the pie- 
ces of glafs beg^n to be red-hot, and their furfaces to 
be united by fufion. 

“ When the outward furface of one of his plates 
of glafs was quickfilvered, none of thofe colours were 

/ vifible, though the glaffes continued to adhere with 
the fame force. This he afcribed to the ftronger 
impreffion made on the eye by the greater quantity of 
light reflefted from the qmckfdver. 

“ Judging from the refemblance between his ex- 
periments and thofe of Sir Ifaac Newton, that the co- 
lours were owing to the thicknefs of fome matter, 
whatever that was, interpofed between the glaffes, 
the Abbe, in order to verify his hypothefis, tried tke 
experiment on thicker fubftances. Hb put between 
his glaffes a little ball of fuet, about a fourth of a line 
in diameter, and preffed it between the two furfaces, 
warming them at the fame time, in order to difperfe 
the luet; but, though he rubbed them together as be- 
fore, and ufed other foft fubftances befides fuet, his 
endeavours to produce the colours had no effect. But, 
rubbing them with more violence in a circular man- 

, ner, he was furprifed, on looking at a candle through 
them, to fee it furrounded with two or three concen- 
tric rings, very broad, and with very lively delicate 
colours ; namely, a red inclining to a yellow, and a 
green inclining to that of an emerald. At that time 
he obferved only thefe two colours; but continuing the 
friaion, the rings affumed the colours of blue, yellow, 
and violet, efpecially when he looked through the 
glaffes on bodies direaiy oppofed to the fun. If, after 
having rubbed the glaffes, the thicknefs was conlide- 
ramy diminifhed, the colours grew weaker by tranfmit ted 
light, but they feemed to be much ftronger by refledion, 

l4 and to gain on one fide what they loft on the other. 
Newtonian “ Our author was confirmed in his opinion, that 
hyporhefis? there muft be fome error in Newton’s hypothefis, by 
oppoied. confidering, that, according to his meafures, the co- 

lours of the plates varied with the difference of a 
millionth part of an inch ; whereas he was fatisfied 
that there muft have been much greater differences 
in the diftance between his glaffes, when the colours 
remained unchanged. 

“ the colour depended upon the thicknefs only, 
lie thought that the matter interpofed between the 
glaffes ought to have given the fame colour when it 
was reduced to a thin plate by fimple fufion as well as 
by fridion, and that, in rubbing two plates together, 
warming them at different times, and comprelfing 
them with a confiderable force, other colours would 
have appeared befides thofe above mentioned. 

_ “ Thefe circnmftances made him fufpedft, that the 
different thickneffts of the fubftance interpofed be- 
tween the glaffes ferved only to make them more or 
lifs tranfpai ent, which was an effential condition in 
the experiment ; and he imagined that the fridtion 
diffufed over the furface of the thin fubftanee a kind 
of matter on which the colours are formed bv rtflec- 
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ted light: for when he held the plates (which gave 
the colours when the iuet was between them) over 
the flame of a fmall candle, the colours fled with great 
precipitation, and returned to their place without his 
being able to perceive the leaft alteration in the fuet. 

“ He was confirmed in his conjectures, by fre- 
quently obferving, that when the glaffes were fepara- 
ted, at the moment the colours dilappeared, they 
were covered with the fame greafy matter, and that 
it feemed to be in the very fame ftate as when they 
were feparated without warming. Befides, having 
often repeated the fame experiment with different 
kinds of matter, he found that the degree of heat that 
difperfed the colours was not always fufficient to melt 
it ; which difference was more fenlible in proportion 
as the matter mterpofed was made thinner. 

“ Inftead of the fuet, he fometimes made ufe of 
Spanilh wax, refin, common wax, and the fediment 
of urine. He began with Spanifh wax, on account of 
its remarkable tranfparency in Mr Haukfbee’s elecftri- 
cal experiments ; but he had much difficulty in ma- 
king it fufficiently thin by friclion, being often obliged 
to warm his glaffes, to feize the moment of fufion, 
which continued but a fhprt time, and to hazard the 
burning of his fingers. 

“ The experiment at length fucceeding, the Spa- 
nilh wax appeared with its opacity and natural colour 
when it reflected the light, but they both diiappeared 
in the tranfmitted light. Me obferved the lame rings 
in it as m the fuet j and indeed he could perceive but 
little difference between the colours of fuet, Spanifli 
wax, common wax, or refin; except that this lait fub- 
ftance did not make the colours fo vivid, on account 
of the too great tranfparency of its particles. 

“ The fediment of urine had fomething more par- 
ticular in its appearance, as its colours were more 
lively. Holding it above the flame, its colours diiap- 
peared ; and, keeping it in that lituatioii, there were 
formed, upon its iurface, ramifications, like thofe of 
the hoar-froft, which difappeared as the glaffes grew 
cold. 1 here were the fame ramifications both upon 
the fuet and the wax, but they were not fo confider- 
able. T. he glaffes which had Spanifh wax and refin 
between tnem adhered with fo much force, that they 
could not be feparated without the help of fire ; and 
when they began to grow warm, they feparated with 
a noite like that of a glafs breaking in the fire, though 
the glaffes were not broken, and the matter between 
them was not melted. 

“ Separating the glaffes which he firft ufed very 
fuddenly, he obferved upon their furface very thin 
vapours, which formed different colours, but prefent- 
ly vanilhed altogether. 

I o try the effeft of vapour, he breathed upon 
one of his plates of glafs, and obferved that the va- 
pours which adhered to the glaffes fometimes formed, 
before they were entirely difperfed, a furpriiing va- 
nety of colours. This experiment, he obferves, does 
not always fucceed at the firft trial. The glafs muff 
be breathed upon feveral times, and care muft be ta- 
ken to wipe it every time with one’s hand, both to 
take off the moiiture, and alfo to make upon the glafs 
a kind of furrows, which contribute very much to the 
variety 01 colours, by making inequalities in the thick- 
neffes of the vapours. It is neceffary, alfo, that the 

glaffes 
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glaffes on which thefe experiments are made have no 
quickfilver upon them. 

“ When the particles of water which formed this 
vapour were too thick to exhibit thefe colours, he 
ftruck them feveral times with his pencil, in order to 
attenuate them ; and then he faw an infinity of fmall 
coloured threads which fuceeeded one another with 
great rapid ty. 

“ Putting a drop of water between two pieces of 
common glafs, he obferved that the compreffion of 
them produced no colour ; but if, while they were 
compreffed, the water was made to pais from oim 
place to another, it left behind it large fpots, red, 
yellows green, purple, Zsfc. and the fpots aifumed 
different colours with a furprifing rapidity, and pre- 
fented to the eye a rnoft beautiful variety of fhades. 

“ In order' to determine with greater certainty 
whether they wrere vapours that caufed the colouis in 
his fir ft obfervations, he firft breathed upon one of his 
plates of glafs, and then rubbed them againft one ano- 
ther, when the colours appeared in the fame order as 
before, but darker, and difperfed in confufion in the 
places occupied by the vapours; but when he made 
ufe of fire to diffipate the watery particles, the co- 
lours refumed their luftre. 

“ Newton, having introduced a drop of water be- 
tween his two objeft-glades, obferved, that in pro- 
portion as the water infinuated itfelf between the 
glaffes, the colours grew fainter, and the rings were 
contrafted ; and aferibing tbefe colours to the thick- 
nefs of the plate of water, as he aferibed the former 
to that of the plate of air, he meafured the diameters 
of the coloured rings made by the plate of water, 
and concluded that the intervals between the glaffes 
at the fimilar rings of thefe two mediums were nearly 
as three to four ; and thence he inferred, that, in all 
cafes, thefe intervals would be as the fines of the re- 
fractions of thefe mediums. 

“ The Abbe Mazeas, in order to afTure himfelf 
whether, agreeable to this rule, the coloured rings of 
his glaffes depended upon the thicknefs of the water 
only, dipped one of the edges of his coloured glades 
in a vcffel of water, having taken care to wipe and 
wa.m them well before he produced his colours by 
friftion. The water was a confiderable time in n- 
fing as high as the glaffes ; and in proportion as it a- 
feended, He perceived a very thin plate of water, which 
feemed to pafs over the matter which he thought 
produced the colours, without mixing with it; for 
beyond this plate of water, he ftill perceived the co- 
lours in the fame place and order, but deeper and 
darker ; and holding the glaffes above the flame of a 
candle, he faw the colours go and come feveral times 
as he moved them nearer to or farther from the flame. 
He then moiftened both the glaffes more than before ; 
and rubbing them as ufual, he always faw the fame- 
appearance ; and feizing the moment when the co- 
lours had difappeared to feparatc the glaffes, he al- 
ways found that they were wet. On this account, 
he thought that it could not be the water on which 
the colour depended, but fome fubftance much moie 
fenfible to heat. He alfo thought that thefe coloured 
rings could not be owing to the compreffion of the 
alaffes; or that, if this circumftance did contribute any 
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thing to them, it ferved rather to modify than to ge- 
nerate them. 

“ M. du Tour gave particular attention to the pre- M. du 
ceding obfervations of the Abbe Mazeas. He repeat- Tour’s ob- 
ed the experiments with feme variation of circum-lcrvatl0ilS:“ 
fiances, particularly comparing them with thofe of 
Sir Ifaac Newton. He is fo far from fuppofing a plate 
of air to he necefl'ary to the formation of thefe co- 
loured rings, that he thinks the reafon of their not ap- 
pearing between the flat plates of glafs is the adher- 
ing of the air to their furfaces ; and that mere pref- 
fure is not fufficient to expel it; except, as the Abbe 
Mazeas obferved, the rings had before been made in 
the fame place; in which cafe, Ample appofition wfith- 
out friftion is fufficient; the air, probably, not having 
had time to apply itfelf fo clofely to the iurface of the 
glafs. The contaft of fome other fubftances, M. du 
Tour obferves, is not fo prejudicial in this experiment 
as that of air; for he found, that, if he only gave the 
plates a flight coating of any kind of greafe, the rings 
would appear without friftion. Alfo dipping them 
flightly in water, or wiping them with his finger, 
would anfwer the fame purpofe. He verified his 
conjeftures by means of the air-pump : for, dipping 
two pieces of glafs in water, one of which had been 
wiped, and the other not, the former appeared to have 
no bubbles adhering to it when the air was exhausted, 
whereas the other had. 

“ When one of the glaffes is convex, our author ob- 
ferves, that the particles of air may more eafily make 
their efcape by preffure only ; whereas their retreat 
is in a manner cut off when they are compreffed be- 
tween two flat furfaces. The air-pump, he found, 
was not able to detach thefe particles of air from the 
furfaces to w hich they adhere ; leaving thefe flat plates 
for a confiderable time in an exhauited receiver, was 
not fufficient to prepare them fo well fur the experi- 
ment, as wiping them. i . i5 

“ Befides the obfervations on the colours of thin Experi- 
plates, it has been feen that Sir Ifaac Newton ima- ™nts on 
gined he could account for the colours exhibited by icge(c^j01iy 
thick ones in fome cafes in a fimilar manner ; parti- 
cularly in thofe curious expenments in which he ad- 
mitted a beam of light through a hole in a piece of 
pafteboard, and obferved the rings of colours'reflefted 
back upon it by a concave glafs mirror ci equal thick- 
nefs in all places. Thefe experiments were refumed, 
and happily purfued, by the Duke ds Cuaumes, who 
aferibed thefe colours to the infieftionof light*. Chance * See ^ 
led the duke to obferve, that when the nearer furface tics, 
of the glafs mirror was clouded by breathing upon it, 
fo as lightly to tarnifh it, a white diffufed and vivid 
light was feen upon the pafteboard, and all the co- 
lours of the rings became much ftronger, and more 
diftinft. This appearance he made conftant by moi- 
ftening the furface of the mirror with a little milk and 
water, and fuffering it to dry upon it. 

“ In all his experiments upon this fubjeft, he found, 
that wrhen the rays fell converging mi the furface of 
the mirror, the rings were hardly vifible ; when they 
fell parallel upon it, as they muft have done in all the 
experiments of Newton, they appeared fufficient/y 
diftinft ; but when, by means of a convex lens placed 
in the hole of the window, they were made to diverge -from. 
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from the centre of the fphere to which the mirror was 
ground, fo that they fell perpendicularly on the fur- 
face of the mirror, the colours were as vivid as he could 

1 make them. In this cafe,he could remove the reflec- 
ted image to a great dillance from the hole, without 
making the rings difappear; and he could plainly per- 
ceive them to arife from their central fpots, which 
changed their colours feveral times. 

“ The effect of tarnifhing the mirror convinced him, 
that thefe coloured rings depended on the firft fur- 
face of the mirror; and that the fecond furface, or 
that which reflefted them after they had paffed the 
firft, only ferved to collect them and throw them up- 
on the pafteboard in a quantity fufficient to make them 
vifible, and he was confirmed in his fuppofition by the 
following experiments. 

He took a plano-convex ohjedt-glafs, of fix feet 
Focus, and placed it fix feet from the pafteboard with 
its convex fide towards it. By this means the rays 
which fell upon that furface, after being ref rafted 
there, were tranfmitted through the thicknefs of the 
glafs, parallel to one a'nother, and fell perpendicularly 
on the plane furface that reflefted them, and, in their 
return, would he collefted upon the pafteboard. In 
thefe circumftances the rings appeared very diftinft 
after he had tarnifhed the convex furface, which in 
this pofition was next to the light. 

“ Turning the fame glafs the contrary way, fo that 
the plane furface was towards the pafteboard, he could 
perceive none of the rings at the diftance of fix feet; 
hut they were vifible at the diftance of three feet : 
becaufe at that diftance the fecond furface reflefted 
the rays by its concavity direftly towards the pafte- 
board. 

“ Thefe two experiments demonftrate the ufe of the 
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the form of his mirror being very true : but the dia* 
meter of the rings upon the pafteboard varied with the 
diftance of the talc from the mirror; fo that they were 
very large when the talc was near the mirror, and very 
fmall when it was placed at the diftance of feven or 
eight inches. 

“ Thefe experiments proved, that the rings were 
formed by the firft furface, and reflefted by the fe- 
cond ; but it ftill remained to be determined in what 
manner they were formed. He imagined, that the 
fmall pencils of rays that were tranfmitted through 
the pores of the glafs, or any other tranfparent fub- 
ftance, might fuffer a kind of infleftion, which might 
change the cylinder wdiich they formed into a trun- 
cated cone, either by means of their different degrees 
of inflexibility, or by the different diftances at which 
they pafs by the edges of the fmall hole through which 
they are tranfmitted. Purfuing this idea, he thought 
of making ufe of fome body, the pores of which were 
of a known and determined fhape. Inftead, therefore, 
of the piece of talc, he placed a piece of fine linen 
in the above mentioned frame, ftretching it as even as 
poflible, to make the pores formed by the 'threads 
more exaft and more permeable by the flight; and he 
foon found, with great pleafure, that his conjefture 
was verified : for, inftead of the circular rings which 
he had before, they were now manifeftly fquare, 
though their angles were a little rounded ; and they 
were coloured as the others, though the light was not 
very vivid, on account of the quantity that was flopped 
by the muffin. 

“ When, inftead of the muffin, he ftretched acrofs 
his frame fine filver wires exaftly parallel, at the di- 
ftance of about three quarters of a line* or a whole 
line from one another, without any other wires acrofs 

fecond furface of the mirror, and fhow the manner of^ them; inftead of the rings which he had feen before, 
placing it to moft advantage. Thofe that follow fhow 
the ufe of the firft furface with refpeft to thefe rings ; 
and he was led to make them by the cafual obfervation 
above mentioned. 

“ Newton, he ohferves, had remarked, that when 
he made ufe of a mirror of the fame focus with the firft 
he bad ufed, but of twice the thicknefs, he found the 
diameter of the rings much fmaller than before. This 
obfervation the duke thought favourable to his own 
conclufions ; for if thefe rings depend upon the firft 
furface, the nearer it is to the fecond, which only re- 
flefts the ray tranfmitted from it, the larger they ought 
to appear upon the pafteboard. 

“ To afeertain this faft, he thought of making ufe 
of two moveable furfaces ; and to make ufe of a mi- 
crometer to meafure the diftance between them with 
exaftnefs. For this purpofe he took a metallic mir- 
ror belonging to a reflefting telefcope, being part of 
a fphere of ten feet radius; and he fixed It firm upon 
a foot in which was a groove that carried a light frame, 
,to which v»’as faftened a thin piece of talc tarnifhed with 
milk and water. The frame that fupported the piece 
of talc could either be brought into contaft with the 
mirror, or be removed to the diftance of eight or nine 
inches from it, and the micrometer fhowed to the ut- 
moft exaftnefs the leaft motion of the frame. 

“ Having placed this mirrpr ten feet from the pafte- 
board, that is, at the diftance of the ladius of its own 
fphere, he obferved the rings to appear very diftinft; 
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there was nothing upon the pafteboard but a gleam of 
white light divided by many fmall ilreaks, coloured 
in a very vivid manner, and in the fame manner as 
the rings.” 

Thus we have another hypothefis of the formation Anoth f 
of colours, namely, by the infleftion of light in its theory "of 
paffage out from between the folid and impenetrable colours, 
particles of which bodies are compofed. It is, how- 
ever, very difficult, upon the hypothefis either of Sir 
Ifaac Newton, or that of the Duke de Chrailnes, to 
give a reafon why bodies that are not entirely white, 
fhould not appear varioufly coloured. For, it appears 
from Sir Ifaac Newton’s experiments, that plates of 
different denfity are capable of exhibiting the fame 
colours; and that where a plate is continually varying 
in denfity, it will produce all the colours. Now it is 
evident, that the plates" of which we fuppofe all na- 
tural bodies to be compofed, muft be fimilar to one 
that is perpetually varying in its thicknefs; for fuppo- 
iing the plates of which any fubftance is compofed to 
be of any determinate thicknefs, 9 millionth parts of 
an inch for inftance; fuch of the rays as are reflefted 
from this plate will be red. But if any of them pe- 
netrate to the depth of n|- of thefe parts, they will 
he reflefted of a violet colour, life, and thus muft al- 
loy and obfcuie the red ; and fo of others. If we 
fuppofe the colours to |ie produced by infleftion, it 
will be equally difficult to account for fome particular 
rays being inflefted and othe'rs not; feeing we ob- 
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ferve that all of them are capable of being infledled 
by every fubftance whatever, when they pafs very 
near it. In fome cafes too, colours are produced 
when the light is neither refrafted nor infle&ed, as far 
as we can judge; and this feems to obfcure the theory 
of chromatics more than any thing we have yet men- 
tioned. 

As the experiments we are now about to mention 
are of the greateft importance, and in direct terms 
contradict one of Sir Ifaac Newton’s, we fhall give a 
full account of them, from Prieftley’s hiftory of \ ifion, 
&c. with his remarks thereon. 

The experiment in queftion is the eighth of New- 
ton’s fecond book of Optics: “ He (Sir. Ifaac New- 
ton) found, he fays, that when light goes out of air 
through feveral contiguous refraCting mediums, as 
through water and glafs, and thence goes out again 
into air, whether the refrafting furfaces be parallel or 
inclined to one another, that light, as oi ten as, by con- 
trary refraCtions, it* is fo corrected, that it emerges in 
lines parallel to thofe in which it was incident, con- 
tinues ever after to be white : but if the emergent 
rays be inclined to the incident, the whitenefs of the 
emerging light will, by degrees, in paffing on from 
the place of emergence, become tinged at its edges 
with colours. This he tried by refracting light with 
prifrits of glafs, placed within a prifmatic velfel of wa- 
ter. 

“ By theorems deduced from this experiment, he 
infers, that the refraCtion of the rays of every fort, 
made out of any medium into air, are known by ha- 
ving the refraCtion of the rays of any one fort; and al- 
fo, that the refraCtion out of one medium into another 
is found as often as we have the refraCtions out of 
them both into any third medium. 

“ On the contrary, a Swedifh philofopher (M. Klin- 
genftierna) obferves*, that, in this experiment, the 
rays of light, after paffing through the water and the 
glafs, though they come out parallel to the incident 
rays, will be coloured ; but that the fmaller the glafs 
prifm is, the nearer will the refult of it approach to 
Newton’s defcription. 

“ This paper of M. Klingenflierna, being commu- 
nicated to Mr Dollond by M. Mallet, made him enter- 
tain doubts concerning Newton’s report of the reiult 
of his experiment ; and determined him to have re- 
courfe to experiments of his own. 

“ Pie therefore cemented together two plates of 
parallel glafs, at their edges, fo as to form a pufmatic 
veffel when flopped at the ends or bafes; and the edge 
being turned downwards, he placed in it a glafs prifrri 
with one of its edges upwards, and filled up the va- 
cancy with clear water ; fo that the refraftion of the 
prifm was contrived to be contrary to that of the wa- 
ter, in order that a ray of light, tranfmitted through 
both thefe refraCting mediums, might be affeCled by 
the difference only between the two refraCtions. As 
he found the water to refraCt more or lefs than the 
glafs prifm, he diminifhed or increafed the angle be- 
tween the glafs plates, till he found the two contrary 
refraCtions to be equal, which he difcovered by view- 
ing an objeCt through this double prifm. For when 
it appeared neither raifed nor deprefied, he was fa- 
tisfed that the refraCtions were equal, and that the 
emergent rays were parallel to the incident. 
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“ Now, according to the prevailing opinion, he ob- 

ferves, that the objeCt fhould have appeared through 
this double prifm in its natural colour ; for if the dif- 
ference of refrangibility had been in all refpeCts e- 
qual, in the two equal refractions, they would have *9^ 
rectified each other. But this experiment fully proved 
the fallacy of the received opinion, by fhowing the‘without re- 
divergency of the light by the glafs prifm to be al- fradliwn or 
moll double of that by the water ; for the image of1 ejection, 
the objeCt, though not at all refraCted, was yet as 
much infeCted with prifmatic colours, as though it had 
been feen through a glafs wedge only whofe angle 
was near 30 degrees. 

“ This experiment is the very fame with that of 
Sir Ifaac Newton above mentioned, notwithftanding 
the refult Was fo remarkably different: but Mr Dol- 
lond affures us, that he ufed all poffible precaution and 
care in his procefs; and he kept his apparatus by him, 
that he might evince the truth of what he wrote, 
whenever he fhould be properly required to do it. 

“ He plainly faw, however, that if the refraCling 
angle of the water-veffel could have admitted of a 
fufficient increafe, the divergency of the coloured rays 
would have been greatly diminifhed, or entirely rec- 
tified ; and that there would have been a very great 
refraCHon without colour, as he had already produced 
a great difcolouring without refraCtion : but the in- 
conveniency of fo large an angle as that of the prif- 
matic veffel mull have been, to bring the light to an 
equal divergency with that of the glafs prifm, whofe 
angle was about 6o°, made it neceffary to try fome 
experiments of the fame kind with fmaller angles. 

“ Accordingly he got a wedge of plate-glafs, the 
angle of which was only nine degrees ; and, ufing it 
in the fame circumftances, he increafed the angle of 
the water-wedge, in which it was placed, till the diver- 
gency of the light by the water was equal to tnat by 
the glafs; that is, till the image of the objeft, though 
confiderably refraCted by the excefs of the refraCtion 
Ibf the water, appeared neverthelefs quite free from 
any colours proceeding from the different refrangibili- 
ty' of the light. ao 

“ Notwithftanding it evidently appeared, I may Defences of 
fay to almoft all philofophers, that Mr Dollond had 
made a real difeovery of fomething not comprehended 
in the optical principles of Sir Ifaac Newton, it did 
not appear to fo fenfible a man, and fo good a ma- 
thematician, as Mr Murdoch is univerfally acknow- 
ledged to be. Upon this occafion he interpofed in the 
defence, as he imagined, of Sir Ifaac Newton; main- 
taining, that Mr Dollond’s pofitions, which he fays, 
he knows not by what mifhap have been deemed pa- 
radoxes in Sir Ifaac’s theory of light, are really the 
neceffary confequences of it. He alfo endeavours to 
fhow, that Sir Ifaac might not be miftaken in his ac- 
count of the experiment above mentioned. ^ But ad- 
mitting all that he advances in this part of his defence, 
Newton quiff have made ufe ol a prifm with a much 
fmaller refraaing angle than, from his own account 
of his experiments, we have any reafon to believe he 
ever did make ufe of. 

“ The fad probably was, that Sir Ifaac deceived 
himfelf in this cafe, by attending to what he imagined 
to be the clear confequences of his other experiments ; 
and though the light he faw was certainly tinged with 
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colqurs, and he njijft have feen it to be fo, yet he might 
imagine that this circumHance arofe from fome imper- 
feftion in his prifms, or in the difpofition of them, 
which he did not think it worth his while to exa- 
mine., It is alfo obfervable, that Sir Ifaae is not fb 
particular in his defcription. of his prifms, and other 
parts of his apparatus, in his account of this experi- 
ment, as he generally is in other cafes, and therefore 
probably wrote his account of it from, his memory 
only. 

P. Sc4. “ Much has been faid on this experiment; and it is 
thought very extraordinary that a man of Sir Ifaac’s 
accurate attention Ihould overlook a circumAance, 
the effedt of which now appears to be fo confiderable. 
But it has happily occurred to Mr Michell, that, as Sir 
Ifaac Newton obferves he ufed to put face bar um fa- 
turni into his water to increafe its refra&ive power, 
the lead, even in this form, might increafe the difii- 
pative refraction, as it does in the compofition of glafs; 
andiffo, that this would account for Newton’s not 
finding the diffipative power of water lefs than that 
of his glafs prifms, which he otherwife ought to have 
done, if he had tried the experiment as he faid he 
did. 

“ Accordingly he included a prifm of glafs in wa- 
ter, as highly impregnated with faccharum faturni 
as it would bear, the proportion of faccharum to war 
ter being about as 5 to 11. When the image, feen 
through the water (fo impregnated) and a glads prifm, 
was in its natural place, it ftiil was coloured, though 
very little : he thought not more than a fourth part 
as much as when feen through plain water, and the 
prifm in its natural place ; fo that he had no doubt, 
but that, if his prifm. had had a little lefs of the dif- 
perfing power, its errors, would have been perfectly 
corrected.” 

Befides the experiments of Mr Delaval above 
related, and which were made on the colours of 

-.1 tranfparent bodies, he has lately publilhed an ac- 

val"’ DelaI count of' fome made upon the permanent colours of 
Snentson 0PaTJe fubftances; the difcovsry of which mu ft be of 
the colours^ utmeft confequence in the arts of colour-making 
of opaque and. dyeing. Thefe arts, he obferves, were in very 
bodies, remote ages carried to the utmoft height of perfection 

in the countries.of Phcer.itia, Egypt, Paleftine, India, 
&c. and. that the inhabitants of thefe countries alfo ex- 
celled. in the art of imitating gems, and tinging glafs 

"and enamel of various colours. The colours ufed in 
very ancient paintings were as various as tlrofe now in 
yfe, and greatly fuperior, both, in beauty and durabi- 
lity. The paints ufed by Apelles were fo bright, that 
he was. obliged to glaze his pictures with a dark-co- 
loured varnilh, left the eye Ihould be offended by their 
exceffive brightnefs; and even thefe were inferior to 
what had been ufed among the ancient Egyptians. 
Pliny complains that the art of painting was greatly 
decayed in his time ; and the moderns were not fur- 
jiifhed with any means of retrieving the art until they 
began to avail themfelves of experimental obferva- 
lions. 

a t 1 c s. 
_ The changes of colour in permanently coloured, bo- 22 

dies, our author obferves, are produced by the fame co* 
law’s which take place in tranfparent colourhu's fab- 
ftances ; and the experiments by which they can be ly on die* 
inveftigated coniril chiefly of various methods of uni- divifion of 
ting the colouring particles into larger, or dividing !he colo“r* 
them into fmaller maffes. Sir Ifaac Newton made his^.pam* 
experiments chiefly on tranfparent fubftances,; and in ^ 
the few places where he treats of others, acknowledges 
his deficiency of experiments. lie makes, the follow- 
ing remark, however, on thole bodies which reflect 
one kind of light and tranfinit another, viz. that “ if 
thefe glaffes. or liquors were fo thick and maft'y that no 
light could get through them, he queflioued whether 
tney would not, like other opaque bodies, appear of 
one and the fame colour in all pofitions of the eye ; 
though he could not yet affirm it from experience.^ 
It was the opinion of this great philofopher, that ail 
coloured matter refleas the rays of light, iorae re- 
fleding the more refrangible and others the lefs re- 
frangible rays more copioufly ; and that this is not om 
ly a true reason of thde colours, but likewife the only 
reafon. He was likewife of opinion that opaque bo- 
dies re fled the light fiom their anterior futface by fome 
pow’er of the body evenly diffufed over and external to 
it. With regard to tranfparent coloured liquors, he 
expreffes him!elf in the, following manner : “ A. tranf- 
parent body which looks of any colour by tranfmitted 
light, may alfo look of the fame colour by refleded 
light ; the light of that colour being refleded by the 
faither fuiface of that body, or by the air beyond it 
and then, the refleded colour will be diinini/hed, and 
peihaps ceafe, by making the body very thick, and 
pitching it on the back-fide to dimimfli the reflection 
of its farther fur face, fo that the light refleded from 
the tinging particles may predominate. In fuch cafes 
the colour of the refleded light will be apt to vary 
from that of the light tranfmitted.” 

To invefligate the truth of thefe opinions Mr Deh- 
val entered upon a courfe of experiments with tranf- 
parent coloured liquors and glaffes, a> well as with 
opaque and femitranfpaient bodies. From thefe he 
difebvered feveral remarkable properties of the colour- 
ing matter ; particularly, that in tranfparent coloured 
fubdances it does not refled any hghc \ and w7hen, by 
intercepting the light which wsts tranfmitted, it is hin- 
dered from paffing through fuch fubftances, they do 
not vary from their former colour to any other, but 
become entirely black (.4). 

This incapacity, of the colouring particles of tranf- 
parent bodies to. refled light, being deduced from very refleded 
numerous experiments, may therefore be held as a ge-bY the co- 
neral law. It will appear the more extenfive, if we I'-urhig 
confider that, for the moft. part, the tinging particlesparticks* 
of hquois or other tranfparent fubftances are extraded 
fiom opaque bodies ; that the opaque bodies owe their 
colours to thofe particles, in like manner as the tranf- 
paient fubftances do ; and that by the lofs of them 
they are deprived of their colours. 

For making, his experiments, Mr Delaval ufed fmall 
vials 

(a) Here our author obferves, that he makes ufe of the word colour only to exprefs. thofe called primary • 
fuch a mixture of them as does not compofe whitene-fs, or any of the gradations between white and bladL 
inch as are called by bir Ifaac Newton, grey, dun, or rv.ffet brown. 

1 



C H R O M A T I s. 73T 

i4 Apparatus 
for making 
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The colour- 
ing matter 
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itfelf by 
traufmitted 
light. 

Exjieri- 
ment' to 
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matter. 

vinls df-ftWt ghfe, wliofe Form was a parallelopiped, and 
their he'g'ht, excludve of the neck, about two incites, 
the bafe about an inch fquare, and the neck‘two inches 
in length. The bottom and three fides of each of 
thefe vials was covered with a black varnifh ; the cy- 
lindrical neck, and the anterior fide, except at its 
edges, being left uncovered. He was caheful to avoid 
any crevices in the varnifh, that no light might be ad- 
mitted except through the neck or anterior tide of the 
vials. 

In thefe experiments it is of importance to have the 
vials perfe&ly clean ; and as many of the liquors are 
apt to depofit a fediment, they ought to be put into 
the vials only at the time the experiments are to be 
made. The uncovered fide ol the vials fhould not be 
placed opoofite to the window through which the light 
is admitted ; becaufe in that fituation the light would 
be refledfed from the farther iide of the vial; and our 
author obferves that fmooth black fubftances refledt 
Hght very powerfully. But as it is a principal objedt 
in the experiment that no light be tranfmitted through 
the liqu >r, this is bell accomplifhed by placing the 
uncovered fide of the vial in fuch a fituation that it 
may form a right angle with the window. 

With thefe precautions our author viewed a great 
number of folutions, both of coloured metallic falls 
and of the tinging matter of vegetables ; univerfally 
obferving, that the colour by reflettion was black, 
whatever it might be when viewed by tranfmitted light. 
If thefe liquors, however, are fpread thin upon any 
white ground, they appear of the fame colour as when 
viewed by tranfmitted light ; but on a black ground 
they afford no colour, unlefs the black body be pohfh- 
ed ; in which cafe the refleftion of the light through 
it produces the fam-e effeif as tranfmiffion. 

The experiments with tinged gUffes were in many 
refpedts analogous to thofe with tranfparent coloured 
liquors. For thefe he made feveral parcels of colour- 
kis gkfs, principally vifmg one compofed of equal parts 
of borax and white land. The glafs was reduced to 
powder, and afterwards ground, together w’i’.K the jru 
gredients by which the colours were imparte d. “ T. his 
method (fays he) of incorporating the tinging particles 
is greatly preferable to mixing them with the raw ma» 
tenals 4 and the glaifes thus compofed excel moll others 
in hardnefs, being icarcely interior in luftre to real 
gems.'” 

The refull of all the experiments made in this mam 
ner was, that when matter is of fuch thinnefs, ana the 
tinge fo dilute, that light can be tranfmitted through 
it, the glades then appear vividly coloured ; but when 
they are in larger maffes, and the tinging matter is 
more denfely diffufed through them, they appear black; 
for thefe, as well as the tranfparemt coloured liquors, 
fhovv their colour only by tranfmilfion. The follow- 
ing experiments were made with a view to determine 
the proportion of tinging matter which products co- 
lour or blacknefs. > , _ 

1. Glafs was tinged green by adding to it -6%th ot 
its weight of copper ; and that whether the lattei was 
ufed in its metalhc or calcined date. > 

2. A. blue glats was made by the addition of Tianre, 
a purple one by manganefe, a red gkfs by gold, and 
yellow glafies by diver and calcined iron. A yellow 
gkfs refembling a topaz was likewife made by the ad- 

17 

dition of a fmail quantity of charcoal m powder. The 
fame colour was likewife procured by the addition cf 
wheat-flour, rdffti, and feveral other inflammable mat- 
ters. Small pieces of each of thefe gkffes being 
ground by a lapidary, refembled gems of their diffe- 
rent colours. 

3. Having formed pieces of fuch glaffes about two 
inches thick, he inclofed them in black cloth On all 
Tides except their farther and anterior furfaces. In 
this fituation each of them fhowed a vivid colour when 
light was tranfmitted through them ; but when the 
pofterior furface was likewife covered with the cloth 
to prevent this tranfmiffion, no other colour than black 
was exhibited by any of them. 

4. When plates of tranfparent coloured glafs, fome- 
what thicker than common window-gkfs, were made 
ufe of, they always exhibited their colours by tranf- 
mitted light. 

5. On intercepting the light tranfmUted-through 
thefe coloured plates, they as cOnftantly appeared black 
when placed in Inch a dire&ion as to form a right angle 
with the window. 

From thefe plrenomena Mr Delaval deduced the 
following obfervations : 1. That the colouring particles 
do not refleft any light. 2. That a medium, fuch as 
Sir Ifaac Newton has deferibed, is diffufed over both 
the anterior and farther furfaces of the plates, where- 
by objefts are equally and regularly refle&ed as by a 
mirror. Hence, when it is laid that light is reflected 
by the furface of any fubHance, it fhould be under- 
ftood from this exprelFion, that the reflection is effed- 
ed by the medium diffufed over its furface. ^ 

. 6. When a lighted candle is placed near one of thoft On the re- 
coloured plates, the flame is reflefted by the medium of f 
which is diffufed over the anterior furface. The image 
thus reflefted entirely refembles the flame in fize and co]ourc(i 
colour ; being fcarcely diminilhed, and not in the leail giafles. 
tinged by the coloured glafs. 

7. If the plate be not fo intenfely coloured, or fo 
nvafly, as to hinder the tranfmiffion of the light of 
the candle, there appears a fecondary image of the 
flame, which is reflocfed by the medium contiguous to 
the farther furface of the glafs ; and as the light ihuh 
reflected paffes through the coloured glafs, it is tinged 
very vividly. 

8. When the glafs ufed in this experiment is of A 
green colour, the image of the flame is always of a 
brirrht green ; and when glaffts or other colours are 
wfed, that of the fecondary flame is always the farn6 
with that of the gkfs. 

9. The fecondary image is lefs than that reteft-H 
from the anterior furface. This diminution is occ'a - 
liontd by the iofs of that part of the light which is 
abfovbed in palling through the coloured gkfs. For 
whenever any medium tranfmits one fort of rays morfe 
copioufly than the reft, it flops a great part of the 
differently coloured rays. Much more light alfo is loft, 
in parting through coloured than tranfparent fubftan- 
ces. In making there obfervations, rt is proper to 
choofe coloured plates of glafs which are not in every 
part of an equal thickiiefs, that the fecondary imagt 
may not coincide with that reflected from the antenot 
furface, and be intercepted by it. 

10. When the plates are fo thick, and fo copioufly 
coloured, that the light cannot penetrate to their far- 

4 Z 2 ther 
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ther furface, they appear intenfely black in whatever 
direction they are viewed, and afford no fecondary 
image, but only refleft, from their anterior furface, 
the flame, or any other obje&s that are oppofed to 
them. Thefe objects are reprefented in their own 
proper colours, and'are as free from tinge as thofe re- 
hefted from quickfilvered glafs, or fpecula made of 
white metals. 

Hence again it is manifeft, that the colouring par- 
ticles do not poffefs any fliare of refleftive power; 
for if they had any fliare in this refleftion, they 
would certainly impart fome flrare of colour to the 
light they refiefted. Hence alfo it appears, that 
tranfparent coloured bodies, in a folid Hate, poffefs no 

28 more refleftive power than thofe in a fluid (late. 
Experi- Our author next confiders the colouring particles 
^n‘s

r
on themfelves, pure, and unmixed with other media, 

colouring In order to procure maffes made up of fuch particles, 
particles, feveral tranfparent coloured liquors were reduced to a 

folid confiftence by evaporation. By employing a 
gentle heat, the colouring matter may thus remain 
unimpaired ; and is capable of having its particles again 
feparated by water or other liquids, and tinging them 
as before. 

In this Hate the colouring particles refleft no light, 
and therefore appear uniformly black, whatever fub- 
ftance they have been extrafted from. In the courfe 
of his experiments, Mr Delaval made ufe of the in- 
fufions of brazil wood, logwood, fuftic, turmeric, 
red faundcrs, alkanet, fap-green, kermes, and all the 
other tranfparent coloured liquors he had tried before, 
among which were infufions of red and yellow flow- 
ers, without obferving the leaf! variation in the refult. 

Some liquors are apt to become totally opaque by 
evaporation; the reafon of which may be the cryftal- 
lization of faline matters, or the coalefcence of the par- 
ticles into maffes, differing confiderably in denfity 
from the menftrua in which they were diffolved. 
When this opacity takes place, our author has con- 
ftantly obferved, that they become incapable of enter- 
ing the pores of wool, Jilk, or other matters of that 
kind, or of adhering to their furface ; and confe- 
quently unfit for the purpofes of dyeing. This he 
fuppofes to arife from their increafed bulk ; for the 
attraftive force by which the particles cohere together 
is weakened in proportion as their bulk increafes ; fo 
that the degree of magnitude of the colouring par- 
ticles, which is effential to the opacity of liquors, is 
inconfiftent with the minutenefs requifite for dyeing. 
An inftance of this is given in an infufion of fuftic. 
Having infufed fome of this wood in fuch a quantity 
of water, that the latter was faturated with the co- 
louring particles, he evaporated the liquor to a folid 
confiftence with an uninterrupted, but very gentle 
heat. During every part of the procefs tire liquor 
continued tranfparent, and the folid extract; yielded 
by it tranfmitted a yellow colour when fpread ihin, 
but appeared black when thicker maffes were viewed. 
Having prepared another pint of this liqour, he eva- 
porated half the water, and allowed the remainder to 
become cold. In this ftate it became turbid and 
opaque; on filtering, a tranfparent tinfture paffed 
through, .an opaque fecula remaining on the pa- 
per. This fecula did not adhere to the paper, 

A T I C S. 
but was eafily feparable from it: on being dried, it 
appeared white with a flight tinge of yellow ; but was 
neverthelefs foluble in water, and by folution gave a 
liquid in all refpefts fimilar to the original infufion. 
“ From thefe circumftances (fays he) it appears that 
a given proportion of water, or a fufficient degree of 
heat, is requifite to the folution of the colouring par- 
ticles of fuftic. And experience evinces, that thofe 
particles which are too grofs to pafs through filtering 
paper, are incapable of entering the pores or firmly 
cohering to the furface of bodies. Many ingredients, 
fuch as the colouring particles of logwood, kermes, 
and various other matters, are foluble in water in 
every proportion ; and therefore their infufions are 
not fubjeft to become opaque or turbid during their 
evaporation. The folid extrafts obtained by evapo- 
ration refleft no colour, but are black. 

Our author alfo formed folid mafles by mixing a 
fmall quantity of drying oil with pigments which con- 
fill cl icfly of colouring matter; as Pruflian blue, in- 
digo, and fap-green. Thefe paints likewife exhibit 
their refpeftive colours only by tranfmitted light; ap- 
pearing entirely black when viewed by refleftion. In- 
ftances of blacknefs arifing from this denfity of the 
colouring matter may be obferved in feveral kinds of 
fruits, as black currants, cherries, &c. for the juices of 
thefe appear red when fpread thin on a white ground, 
or otherwife viewed by tranfmitted light. 

Mr Delaval’s next attempt was to conflder the aftion 
and properties of the colouring particles of opaque 
bodies themfelves, and the means by which thefe co- 
lours are produced. Here our author endeavours 
to prove, that thefe colours of opaque bodies appear 
on the fame principles as thofe already mentioned, 
which feem black when very denfe, but fhow their 
proper tinge when fpread thin upon a white ground. 
On this fubjeft the following experiments were 
made. 

1. Grafs, and other green leaves of plants, were di- 
geiled in reftiiied Ipirit of wine ; by which means a 
tranfparent green tinfture was obtained. One of the 
vials formerly mentioned being filled with this li- 
quid, it was obferved to tranfmit a vivid green colour; 
but the other part of the tinfture, which was conti- 
guous to the uncovered fide of the vial, reflefted no 
light, and therefore appeared black. 

2. Having poured fome of the tinfture into a China 
cup, the bottom was thereby made to look green, 
exaftly refembling the colour which had been extract- 
ed from the leaves. 

3. .After the colour had been totally abftrafted by 
the vinous fpirit, the leaves remained apparently un- 
altered, either as to figure or texture ; but were en- 
tirely white, or had their whitenefs llightly tinged 
with brown. 

4. Red, purple, and blue flowers, were alfo digefted 
in ipirit of wine ; all of which yielded their colouring 
matter to the fpirit, and became white by being de- 
prived of it. From moil of thefe flowers, however, the 
ipint acquired either no tinge at all, or only a very 
faint one ; but when acidulated, it became red, and 
Lj the addition of an alkali appeared blue, purple, or 
green, according to the quantity of alkali and the na- 
tuie of the infufion. In thefe Hates, all of them, when 

viewed 
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viewed by tranfmitted light, or poured upon a white 
ground, (bowed their colours, but univerfally appeared 
black by refle&ion. 

5. Red, purple, and blue flowers, were digefted in 
water (lightly acidulated with nitrous acid. T- hus, 
red infufxons were obtained, which, by faturation with 
fea-falt, might be preferved for many years. 

6. The fame liquors were changed green, blue, or 
purple, by the addition of an alkali : but here the 
cafe was the fame as before ; all of them yielding, vi- 
vid colours by tranfmiffion, but none by refledtion. 
In making this experiment, care mull be taken to add 
the alkali very gradually ; for if too much is put in 
at once to the red liquor, the intermediate colours be- 
tween the red and the green will be wanting. lo 
half an ounce of the red infulion it is proper to add, 
at once, only the fmallell quantity that can be taxen 
up on the point of a pen; repeating this addition (low- 
ly, until each of the colours be produced. 

7. The flowers, after having been repeatedly mace- 
rated in acidulated water, loft their colouring matter, 
and became white. 

8. Yellow flowers alfo communicated their colours 
to water and to fpint of wine, d he infufions and 
tindttires of thefe flowers were fubjtcted to the fame 
experiments as had been employed in the examination 
of the liquors already mentioned ; and appeared yel- 
low by tranfmitted light, but did not reflect any co- 
lour. . 

9. White paper, linen, See. may be tinged of any 
of thefe colours, by dipping them in the infufions ; 
and the confidcration of the manner in which the co- 
lours are imparted to the linen, affords much infight 

. into the manner in which natural colours are produ- 
ced. It has already been obferved, that, when the co- 
louring matter of plants is extracted from them, the 
folid fibrous parts, thus divefted of their covering, di - 
play their natural wdiitenefs. White linen, paper, 
Sec. are formed of fuch fibrous vegetable matter; 
which is bleached by difl'olying and detaching the he- 
terogeneous colouring particles. When .thefe are dyed 
or painted with vegetable colours, it is evident that 
they do not differ in their manner of afting on the 
rays of light from natural vegetable bodies ; both 
yielding their colours by tranfmitting, through the 
tranfparent coloured matter, the light which is re- 
flexed from the white ground. This white matter 
frequentlv exifts, wuthout any confiderable mixture, in 
plants, while they are in a ftate of vegetation ; as cot- 
ton, white flowers, the pith, wood, feeds, roots, and 
other parts of.feveral kinds of vegetables. W hen de- 
cayed trees, &c. have been long expofed to the atmo- 
fphere, their coloured juices are fometmaesfo perfect- 
ly extracted, that the fibres appear white, this white 
matter is not diftinX from the vegetable earth to which 

f See C/>e- piants are reduced by burning t- Mr Deleval has 
frijiry-In. rendere(i aflies intenfely white, by carefully calcining 
d‘‘X' 20 them, and afterwards grinding with a (mall propor- 
How9

aflies tion of nitre, and expofing them to fuch a degice o 
maybe heat as would caufe the nitre deflagrate with the re- 

iu- maining quantity of phlogiiton. Lafily, the aflies were 
white7 digefted with marine acid, m order to diffolve the er- 

ruginous matter diffufed through them and repeat- 
edly waftiing the remainder in water. Mixing aflies 
thus purified with borax, and applying a vitrifying 

AT ICS. 
heat, an opaque enamel is obtained, remarkable for 
its whitenefs. 30 

Hence it appears, that the earth which forms the White 
fubftance of plants is white, and feparable from that .°jpe 
fubltame which gives' to each its peculiar colour ; that ‘ n|‘ 
whenever it is pure and unmixed, or diffufed through ftance in 
colourlefs 'media, it (hows its native whitenefs ; and is 'hem that 
the only vegetable matter endowed with a refleXive tllS 

power. It may be difeovered, however, by other ‘ol ' 
means than that of burning : thus, rofes may be whiten- 
ed by expofing them to the vapour of burning ful- 
phur ; an effeX which cannot be attributed to the vi- 
triolic acid, but to the phlogifton contained in that va- 
pour. This was proved to be the cafe, by expofing 
feveral kinds of red and purple flowers to the pnlogi- 
(tic vapour ifiuing from hepar fulphuris; and by this 
every one of them was whitened ; their colour being 
afterwards reftored by the addition of an acid either 
mineral or vegetable. ^ 

“ Thus (fays Mr Delaval) it appears, that the co-Colouring/ 
louring matter of the flowers is not difeharged or re-matter dif- 
moved, but only diffolved by the phlogifton; and^j^6^^ , 
thereby divided into particles too minute to exhibit1’10^ un*' 
any colour. In this ftate, together with the vege- 
table juice in which they are diffufed, they form a co- 
lourlefs tranfparent covering, through which the white 
matter of the flowers is feen untinged. The colouring 
particles of plants conlift principally of inflammable 
matter ; and their folubility in phlogifton, and union 
with it, are analogous to the aXiou of other inflam- 
mable bodies upon each other. Thus, ether diffolves 
all effential and expreffed oils, animal empyreumatic 
oils, and refins. Sulphur, camphor, and almoft all fub~- 
fiances abounding in phlogifton, are foluble in oils, ar- 
dent fpirits, or other inflammable menftrua. The 
manner in which the red colour of vegetable flowers 
is reftored, appears to be explicable from known che- 
mical laws. When acids are’applied to the whitened 
flowers, they unite with the phlogifton which the ful- 
phur had communicated, and difengage it from the co- 
louring particles; which, being thus extricated, re- 
fume their original magnitude and hue. A change of 
the fame kind is alfo produced by fixed alkali, which, 
like the acids, has a ftrong attraXion for phlogifton, 
always changes the whitened flowers to a blue, purple, 
or green colour. < 33/ 

‘‘ In like manner, the aXion of the rays of light ope-Colours de- 
rates upon coloured bodies. Thus, dyed (ilk, or other 
fubftances of that kind, when expofed to the fun’s-^ ^ 'u 

light, are deprived of their colour in every part on 
which the rays are allowed to aX; whilft thofe preferve 
their colour which are defended from the light by the 
folds of the cloth, or intervention of any opaque body. 
The colours, thus impaired, may be reftored if acids 
are applied while the injury is recent; but tney are af-* 
terwards apt to fly off, on account of that volatility 
which is conftantly imparted by inflammable matter to' 
any other with which it is united.” 

Our author now proceeds, at confiderable length, to 
prove the identity of the folar light and phlogifton : 
but as recent experiments have ihown that thefe two 
are effentially diftinX, we omit his argumentation up-- 
on this head. The error of his theory in this refpeX,, 
however, does not in the lead affeX the doctrine con- 
cerning colours above laid down : on the contrary, the iateii. 
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‘lateft fxpcrnntnt&lKvtr tsctaranltttd, that jshlogkftim, in 
its grofleft form, viz. that of common charcoal, inani- 
fdls a furprifing ppwer of whf&enfng various fubilan- 
ces ; which, according to Mr Delaval s theory, pro- 
ceeds from the power it has of didedviRg the colouring 
matter with which they a-e impregnated. This fol- 
vent power, according to our author, is maiufcfl in many 
other inllances befides thofe already mentioned. Silk 
is whitened by the phlogiltic vapours of fulpbur: and 
this operation does not appear to differ from the change 
effedted on flowers by the fame vapour. The light of 
the fun is found to be a neceiTaiy and effential agent 
in bleaching h'nen, wax, and various other fubftances ; 
fome part of the colouring matter which impairs the 
whitenefs of tliefe bodies not yielding to any other 
folvent. Red flowers are whitened by the elediic 
fpark, of whofe inflammable natm e we cannot entertain 
the leak doubt ; for the fpark itftlf is a bright flame, 
and yields the fame fmell which all other phlogiftic 
matters impart. The eledtric fpark, in like manner, 
changes the blue infufion of turn foie to red (b). The 
effedis which it produces on the turn foie, and on red 
flowers, do not differ from each other, except in de- 
gree only. For when vegetable matter is diffolved, 
it is changed from blue to red ; and, when farther .dif- 
folved, it is divided into particles too minute to exhi- 
bit any colour. 

Solutions effedfed by means of phlogiilon frequently 
are wrongly attributed to the operation of fuppofed acid 

5 menftrua, as feveral kinds of fubftances are capable of 
being diffolved iudiferiminately both by acids and phlo- 
gifton. For the purpofe of diib'ngaiihing, therefore, 
in any cafe between the action of the acid idlvents and 
that of the inflammable menftrua, it is proper to exa- 
mine the nature of the matter by which either of thefe 
principles are furnifhed. It appears from various che- 
mical proreffes, that alkalies are rendered mild, and 
capable of cryifalfixation, in proportion as they are 
united to plilogifton. The phlogifticated alkaline lixi- 
vium, when faturated, is perfedtly mild; and by a 
flight evaporation is reduced to a concrete cryftaiftne 
mafs, which does not deliquefce or imbibe the ieaft 
moifture from the air, and no longer retains any alka- 
line property. M. Beaume, by an elegant and ingeni- 
ous experiment, has proved the p re fence of pblogifton 
in mild alkalies, and has fhewn that their power of 
cryftallizing depends upon their union with that prin- 
ciple He heated in a lilvcr veflfel a lixivium of mild 
alkali, which imparted to the ftlver a covering or coat- 
ing of inflammable matter, by which its furface was 
tarnifhed and became black. The lixivium was feveral 
times poured out of the filver vefttl; and after the fur- 
face of the metal had been freed from the tarnifh, the 
lixivium was replaced in it, and again heated, by which 
the tarnifh was renewed ; and this was repeated till the 
lixivium no longer communicated any (lain to the lil- 
ver. The cauflicity of the lixivium was increafed in 
proportion as it imparted its phlogifton to the lilver ; 
and at the end of the procefs the alkali became per- 
feftly cauttic, and incapable of cryftaliizing. 

Our author now goes on to prove, that fixed air is 
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not an acid, nor a compound or air and phlogtkon, as 
is now generally believed, bat rather entirely of a phlo- 
giftic nature. For an account of his arguments in fa- 
vour of nhis opinion, fee the article Fix to Air: here 
we {hull only cotifidcr his farther experiments on co- 
lours. 

“ From the preceding experiments (fays he) it ap- 
pears, that the colouring particles of flowers and leaves 
are foluble in acid, alkaline, and phlogiftic menftrua. 
The other pants of vegetables conlrft of materials ijrni- 
lar to thofe which are contained in their flowers and 
leaves, and undergo the fame changes from the fame 
caufes. Having extracted from logwood its colouring 
particles by repeatedly boiling it in water, the wood 
was thus deprived of its yellow colour, and affumed a 
brown hue iimilar to that of oak-wood. Some pieces 
ot it thus deprived of its colour were then macerated 
in aquafortis; and after they had undergone the a&ion 
of that acid, they were waived in a fuijcient quantity 
of water. The wood was thus reduced to white- 
nefs.” 

Flere our author obferves, that though moft authors I.ogwtmd 
who treat of colouring tub fiances deferibe logwood as Ms only 
of a red colour, he was never able to procure any a.ykllnW 

other colour from it but yellow. It imparts yellow Skwa- 
and orange colours to diftilled water. Other waters ter. 
exrtaA a red tinge from it by means of the alkali 
which they contain. Thefe obiervations are atfc ap- 
plicable to the other dyeing wmods, kermes, and va- 
rious other articles of the materia tinAoria. By a fi- 
miJai tieatment, iuftic w’ood alio loii its colourin'1" 
matter, and became white. 

The re fulls of all the experiments above related are, 
that the colouring matter of plants does not exhibit 
any colour by reflcAion, but by tranfmifiion only; that 
their folid earthy fabftance is a white matter; and 
that it is the only part of vegetables which is endowed 
with a refledtive power; that the colours of vegetables 
are produced by the light refle&ed from this white 
matter, and tranfmittfcd from thence through the co- 
loured coat or covering which is formed on its frtrface 
by the colouring particles; that whenever the colour- 
ing matter is either (lifebarged or divided by folutkm 
into particles too minute to exhibit any colour, the 
fotid earthy fubflmce is expofed to view, and dilplays 
that whitenefs which is its diftinguiihing cliaraAe- 
riftic. 

Mr Delaval next proceeds to examine the coloured Coniine 
parts of animal fubitances, and finds them exadtly li-matter of 
milar, with regard to the manner in which the Colour animal tub 
ft produced, to the vegetable bodies already treated of.(lanct3- 
i he cinctures and inful ions of cochineal and of icermcs 
yield their colours when light is tranfrnitted through 
them, but fhow none by reile&ion. On diuuing freih \ 
ox-gall with water, and examining it in the phials al- 
ready mentioned, that part of it which was in the 
neck of the phial, and viewed by tranfmitted ludit, 
was yellow; but the anterior furface was black, °and 
reflected no colour, b lefh derives its colour entirely 
from the blood, and when deprived of it the fibres and 
veileh; aie perfectly white; as are likewife the mem- 

branes 

(b) This effecl of the eleAric fpark is row known to be produced, not by its phlogiftic nature, frit by the 
generation or an acid. 1 
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branen, finews, and bones, w’nen freed, from their aque- 
ous and volatile parts; in which cafe they are a mere 
earth, unalterable by fire* and capable of imparting 
an opaque whitenefs to gkus. 

I Of the co- Ch1 examining blood diluted with water in one of 
luuv of the phials formerly dttfcribed, it tranfmitttd a red eo- 
blood. lour, and the anterior furface \»'as almoft, hut not en- 

tirely, black : for it received a flight hue of brown from 
fome coagulated particles that were mfpended in the 
liquor. In order to procure blood fuificiently diluted^ 
and at the fame time equably and perfectly difihlved, 
be mixed as much, cruor with fpirit of fal ammoniac as 
imparted a. bright colour to it. The liquor being then) 
viewed in the phial, that part which was contained in. 
the neck, and tranfmitted the light, appeared of a fine 
red ; but the anterior part reflecting no light, was in- 
tenfely black. Hence it appears, that the florid red 
colour of the flefli arifes from the light which is re- 
flected from the white fibrous fubftance, and tranfmit- 
ted back through the red tranfparent covering which 
the blood forms on every part of it. 

Blood, when recently drawn, does not affume the 
appearance common to tranfparent coloured liquors; 
for thefe, when too malfy to tranfmit light from their, 
farther furfaces, always appear black ; but blood, when, 
recently drawn, always- fiiows a fine red colour, in 
whatever way it be viewed. This is occafioned by a 
white matter diffufed through, the blood ; and which 
is eafily feparated from the cruor, by dividing it after 
coagulation into a number of thin pieces, and wafhing 
in a fufficient quantity of pure water. Thus the water 
acquires a red colour, and ought to be changed daily. 
In a fcw days it will acquire no more tinge ; and the 
remaining maffes of the cruor are no longer red, but 

, white. < 
©frhe (hells In like manner, the red colour of the fhers of lob- 
of lobliers, fters, after boiling, is no more than a mere fuperficial 

coverinv fpread over the white calcaireous earth of 
which the (hells are compofed, and, may be eafily remo- 
ved from the furface by for aping- or filing. _ Before the 
application, of heat, this fuperiicial, coveiing is much 
denfer; infomuch that, in fome parts of the (hell, it 
appears quite black, being too thick to admit the 
paffage of the light to the (hell and back again ; but 
where this tranfparent blue, colour of the unboiled lob- 
fter is thinner, it conilantly appears like a b. ue film. 
In like manner, the colours of the eggs of certain 
birds are entirely fuperficial, and may be fcraped off, 
leaving the white calcareous earth expofed to view. 

Off37, c The cafe is the fame with feathers, which owe their 
colours entirely to a very thin layer of fome tranfpa- 
rent matter upon a white ground. Our author afcer- 
tained this by ferapjng off the fuperficial colours from 
certain feathers which wrere Itrong enough to bear the 
operation ; and thus fepaiated the coloured layers from 
the white ground on which they had been natHidhy 
fpread. The lateral fibres of the feathers cannot indeed) 
have their furfaces feparated in this manner;.but their 
texture, when viewed by a microfcope, feems to indi- 
cate, that the colours are produced on them by no. 
other means than tliofe already related. In the exa- 
mination of fome animal fubjedls where the colouring 
matter could not be feparated by chemical means, our 
author had recourfe to mechanical divifion ; but this 
can only be employed when the. principal, part of the 
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white fubllance is unmixed with the coloured coat or 
covering which is fpread upon itsfurface. All of them, 
however, by whatever means their colours could be fe- 
parated, (bowed that they were- produced in the fame 
manner, namely, by the tranfmifiion of light from a 
white ground through a tranfparent coloured medium. 

The coloured! fubitances of the mineral kingdom are Of the co- 
very numerous, and belong principally to two claffes, ’-ours ot mi- 
v/z. earths and metals. The former, when pure, are .!/' 
all perfectly white, and their colour's arife from phlo- 
giflic or metallic mixtures. Calcareous earths, when 
indurated, conftitute marble, and may be tinged with 
various colours by means of metallic folutions ; alt 
which are fhnilar in their nature to the dyes put upon 
filk, cotton, or linen, and invariably proceed from the. 
feme caufe, \n%. the tranfmhTion of light through a 
very thin and tranfparent coloured medium. Flints 
are formed from filiceous earths, and owe their colour 
to phlogiflom When fufilciently heated, they are ren- 
dered white by the lofs of the inflammable matter which 
produced their colour. When impregnated with me- 
tals, they form agates,, cornelians,.jafper, and coloured 
cryftals. The coloured gems alfo receive their differ- 
ent hues from metals; and all of them may be imita- 
ted by glaffes tinged with fuch phlogiflie or metallic 
matters as enter .into the compofition of the original 
fkb fiances. ^ 

Thus our author concludes, that the cclourcd’earths, Of mauls, 
gems,, die. exhibit their various tints in the fame 
manner with other fubftanees ; rflz. by the tranfmiffion 
of light re fie died frpm a white ground. Our author, 
however, proceeds farther ;. and afferts, that even the 
colours of metals themfoives are produced in the fame- 
manner. 

“ Gold (fays he) exhibits a white light, which is 
tinged, with yellow. I have ufed this exprefiion, be- 
caufe it appears from experiment that gold reflects a 
\\ hite light,, and that its:yellow colour is a tinge fuper- 
added to its whitenefs. The experiment is thus fet 
forth by Sir liaac Newton. Gold in this light (that 
is, a beam, of white light) appears of the fame yellow 
colour as in day light; but by intercepting at the lenfr 
a due quantity of the yellow-making rays, it will ap- 
pear white like fiber, as I have tried ; which fhows-, 
that its yellownefs arifes from the exetfs of the inter- 
cepted rays, tinging that whitenefs with their colour 
when they are let pals. 

“ I liave already fliown, by numerous experiments-, 
in what manner coloured tinges are produced ; and it 
uniformly appears, from all thefe experiments, that 
colours do not arife from refleftion, but from tranf- 
miffion only. A folution of filver is pellucid and co- 
lourlefs. A folution of gold Iran finite yellow, but re- 
fle6ls no colour. This metal alfo, when united with 
gkfs, yields no colour by reflection, but bytranfmif- 
lion only. Alb thefe circumllances feem to indicate, 
that the yellow colour of gold arifes from a yellow 
tranfparent matter, which is a conflituent part of that* 
metal; that it is equally mixed with the white partf- 
?les of the gold, and tranfinits the light which is re- 
flected by them, in like manner as when filver is gilt, 
or foils are made by coveringwhite metals with tranf- 
parent colours. But thefe factitious coverings are 
only fuperficial; whereas the yellow matter of gold is 
diiTufocL throughout, the whole fob dance of the metal, 

and 
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and appears to envelope and cover each of the white 
particles. In whatfoever manper the yellow matter 
of gold is united to its white fubftance, it exifts in a 
lare iiate ; for it bears only the fame proportion to 
the white particles of the gold as that of the yellbw- 
making rays which were intercepted, bears to all the 
other rays comprifed in the white light of the fun. 

“ Sir Ifaac Newton has ihown, that when fpaccs or 
interftices of bodies are repleniihed with media of dif- 
ferent denfities, the bodies are opaque ; that thofe fu- 
perficies of tranfparent bodies refledl the great eft quan- 
tity of light which intercede media that differ moil hi 
their refractive denfities; and that the reflections of very 
thin tranfparent fubftances are conflderably flronger 
than thofe made by the fame fubftances of a greater 
thicknefs. Hence the minute portions of air, or of 
the rarer medium, which occupies fpaces void of other 
matter, refleft a vivid white light whenever their fur- 
faces are -contiguous to media whofe denfities differ 
confiderably from their own ; fo that every fmall mafs 
of air, or of the rarer medium, which fills the pores or 
interftices of denfe bodies, is a minute white fubitance. 
This is manifefl in the whitenefs of froth, and of all 
pellucid eolourlefs bodies ; fuch as glafs, cryftal, or 
ialts, reduced to powder, or otherwife flawed : for in 
all thefe in fiances a white light is refieCted from the 
air or rarer medium which intercede the particles of 
the denfer fubftances whofe interftices they occupy.” 

From thefe principles our author takes occafion to 
explain the reafon why the particles of metals which 
yield no colour by incident light when fufpended in 
their fplvents, are difpofed to exhibit colours when 
feparated from them. Hence alfo we fee why opaque 
white fubftanccs are rendered pellucid by being redu- 
ced to uniform maffes whofe component parts are every 
where nearly of the fame denfity ; for as all pellucid 

Hubflances are rendered opaque and white by the ad- 
mixture of pellucid colourlefs media of confiderably 
different denfities, .they are again deprived of their 
opacity by extricating thefe media which kept their 
particles at a diftance from each other : thus froth or 
i’now, when refolved into water, lofe their whitenefs, 
nnd affume their former pellucid appearance. In like 
manner, by proper fluxes, the opaque white earths are 
reduced to pellucid colourlefs glafles; becaufe all re- 
flexions are made at the furfaces of bodies differing 
in denfity from the ambient medium, and in the con- 
iines of equally denfe media there is no refleXion. 

As the calces of metals are enabled to refteX their 
colours by the intervention of the particles of air; fo, 
when mixed with oil in the making of paints, they al- 
ways affume a darker colour, becaufe the .excefs of the 
denfity of oil over that of air forms a fenfible difference 
when comparatively confidered with refpeX to the fpe- 
cific gravity of the rarer metals. From this caufe 
perceptibly lefs light is refleXed from the moleculre of 
oil than from thofe of air, and ccnfequenrly the mafs 
appears darker. The cafe, however, is different with 
fuch paints as are formed of the denfer metals ; as ver- 
milion, minium, See. : for though oil differs very con- 
fiderably from air in its fpecific denilty, yet it alfo 
differs very much in this refpeX from the denfer me- 
tallic powders ; and the moleculas of oil which divide 
their particles aX upon the light fo ftrongly, that the 
refleXion occafioned by them cannot be diffinguiflied 
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from thpfe which are caufed by rarer media. Hence, 
though we mix vermilion or minium with oil, the co- 
lour is not fenfibly altered. „ . 

This part of our author’s theory, however, feems Obj-diom 
liable to objeXion : for though it be true that the cal-tr> the' 
ces of fome metals are denfer than others, yet-that is, ?a

r
!
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comparatively fpeaking, but in a very fmall proper- lours, 
tion ; nor is even the difference of deniity between oil 
and the calces of the heavier metals at all comparable 
to that between the denfity ©f air and oil. Thus, 
tho’ the calx of iron may be 10 or x i times more denfe 
than oil; yet, as the latter is between 500 and 600 
times denfer than air, the fmall difference between the 
oil and metallic calx ought to be imperceptible. In 
this refpeX, indeed, there are confiderable differences 
with regard to the oils employed, which cannot be fup- _ 
pofed to-arife from the mere circumftance of denfity. 
Thus the colour of vermilion, when mixed with turpen- 
tine-varnifli, ’ is much brighter than with linfeed-oil ; 
and yet the difference between the denfities of liufeed- 
oil and turpentine-varnifli is very trifling. The mere 
aXion of heat likewife has a furprifing effeX in this 
cafe. . Thus the red calx of iron, called fcar/et oker, 
by being only heated a certain degree, appears of a very 
dark purple, refuming its red colour when cold ; and 
this variation may be induced as often as we pleafe by 
only heating it over the fire in a fliovel. In like man- 
ner, by gradually heating red lead, it may be made to 
affume a molt beautiful crimfon colour; which grow- 
ing gradually darker, becomes at laft almoft quite 
black. On cooling, if the heat has not been raifed too 
high, it gradually returns, through the fame fhades of 
colour, until at laft it fixes in its original hue. Thefe 
immenfe differences in colour cannot by any means be 
attributed either to the expulfion of air or to an altera- 
tion in denfity. The fire indeed does certainly ex- 
pand thefe calces as well as other bodies; but as the 
medium interfperfed between their particles is thus al- 
fo expanded, the colour ought at lealt to remain the 
fame, if not to become lighter, on account of the fu- 
perior expanfion of air to that of metal by the fame 
degree of Ifeat. It would feem, therefore, that the ac- 
tion of the element of fire itfelf has a confiderable fhare 
in the produXion of colours ; and indeed its {hare in 
the operations of nature is fo great, that we might 
well think it ftrange if it fliould be entirely excluded 
from this. 

With regard to femipellucid fubftanccs, which ap-of the co- 
pear of one colour by incident and another by tranf-lours nf re- 
mitted light, our author likewife endeavours to fliow, miPelluci<1 

that no refleXion is made by the coloured matter, butfubfl:ancts* 
only by the white or colourlefs particles. They con- 
(iit-of pellucid media, throughout which white or co- 
lourlefs opaque particles are difperfed. The latter are 
difpofed at fuch difianees'from each other, that fome 
of the incident rays of light are capable of paffmg 
through the intervals which intercede them, and thus 
are tranfmitted through the femipellucid mafs. Some 
forts of rays penetrate through fuch maffes, while 
others which differ from them in their refrangibility 
are refleXed by the white or colourlefs particles; and 
from thence are tranfmitted through the pellucid part 
of the medium which intervenes between the refltXing 
particles and the anterior furface of the mafs. On the 
fame principle pur author explains the blue colour of 

the 



737 C II It O M 

tlie fity, the green colour of the fea, and other natu- 
\ ral phenomena ; and from his numerous experiments 

flow co- on this fubjeft at laft concludes, “ that the power by 
burs are which the feveral rays of light are tranfmitted through 
Ihown by different media is inherent in the particles themfelyes, 

li^htlTlltte<i and therefore is not confined to the fut faces of fuch ^ ‘ ' media. For if the tranfmiflive force wTas exerted at 
the furface only, the thinner plates of col mred fub- 
ftances would a£l upon the rays as powerfully as thick- 
er maffes. But it appears from experiment, that in 
proportion as the rays pafs through different thicknef- 
fes of coloured media, they exhibit colours differing 
not only in degree, but frequently in fpecies alfo. 

“ The fun's light, by which bodies are illuminated, 
confifls of all the rays by which a white light is 
compounded. Thefe rays, in their entire and undi- 
vided ftate, are incident upon the opaque particles of 
femipellucid fubftances, and upon the colouring par- 
ticles of tranfparent-coloured fubftances, whenever 
thefe media are expofed to the light. When the rays 
accede to the opaque particles of femipellucid fubftan- 
ces, fome forts of them are refle&ed back from the 
anterior furface of thofe particles : the other forts of 
rays, which are not reflated back, are diverted from 
the dire&ion which is oppofite to the anterior furface 
of the opaque particles, and pafiing through the in- 
tervals between the particles, are tranfmitted through 
the mafs. 

“ When the rays are incident upon the particles of 
tranfparent-coloured bodies, none of them are reflected 
back; becaufe the colouring particles are not endowed 
with any reflexive power: but fome of the rays are either 
flopped at the anterior furface of the particles, or are 
diverted into fuch direftions as render them incapable 
of pafiing towards the farther fide of the. mafs ; and 
confequenlly fuch rays cannot be tranfmitted. 1 he 
rays which are not thus intercepted or difperfed, are 
tianfmitted in the fame manner as thofe which pafs 
through femipellucid media. Thus it is evident, that 

v the coloured rays which are tranfmitted through femi- 
pellucid fubftances are InJleSed by the opaque particles ; 
and thofe which are tranfmitted through tranfparent- 
coloured fubftances ate mflefted by the colouring par- 
ticles. From the preceding obfervntions likewife it 
appears, that the particles of coloured media infleft 
the feveral forts of rays according to the feveral fixes 
and denfities of the particles; alfo in proportion to 
the inflammability of the media which owe their co- 
lour to them ; and it is manifeft that the tranfmiffion 
of coloured rays depends upon their infledtion. All 
thefe obfervations are conformable to Sir Ifaac New- 
ton’s do&rine, that the rays of light are refle&ed; re- 
frafted, and infle&ed, by one and the fame principle 
afting varioufiy in various circumftances. 

The mod remarkable part of Mr Delaval s dcclrine 
is that concerning the metals ; for the better under- 
ftanding of^ypWch we (hall premife a fhort abflraft of 
his general doArine,concerning white bodies, and the 

0f manner in which light is refle&ed by them. “ All the 
manner in earths (he obferves), Which in their natural ftate are of 
which light a.pure white, conftitute tranfparent colourlefs media 
is refiecl.“d wpen .vitrified with proper fluxes, or when diffblved 
^om white .n colourkft menftrua ; and the feline maffes obtain- 

if S’ able from their folutions are tranfparebt and colourlefa 
while they retain the water which is effential to their 
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cryflallization, and are not flawed or reduced to pow- 
der ; but after their pores and interftices are opened 
in fuch a manner as to admit the air, they become 
then white and opaque by the entrance of that rare 
medium. The earthy particles which form the foltd 
parts of bodies generally exceed the others in denfity ; 
coufequently thefe particles, when contiguous to the 
rare media already mentioned, muft refledt the rays of 
light with a force proportionate to their denfity. The 
refiedlive power of bodies does not depend merely up- 
on their excefs of denfity, but upon their difference 
of denfity with refpeft to the furrounding media. 
Tranfparent colourlefs particles, whofe denfity is great- 
ly inferior to that of the media they come between, 
alfo powerfully refletl all forts of rays, and thereby be- 
come white. Of this kind are the air or other rare 
fluids which occupy the interftices of liquors ; and in 
general of all denfer media into whofe interflices fuch 
rare particles are admitted. 

“ Hence we may conclude, that white opaque bo- 
dies are conftituted by the union or contiguity of two 
or more tranfparent colourlefs media differing confi- 
derably from each ether in their refleftive powers. 
Of thefe fubftances we have examples in froth, emul- 
fions, or other imperfeft combinations of pellucid li- 
quors, milk, fnow, calcined or pulverized falts, glafs 
or cryftal reduced to powder, white earths, paper, 
linen, and even thofe metals which are called white 
by mineralogills and chemifts : for the metals juft irten- 
lioned do not appear white unlefs their furfaces be 
rough ; as in that cafe only there are interftices on 
their furface fuflicient to admit the air , and thus make 
a refledlion of a white and vivid light. 

“ But the polifhed furfaces of metallic mirrors re- 
fled!: the incident rays equably and regularly, according 
to their feveral angles of incidence; fo that the re- 
fltdfted rays do not interfere with each other, but re- 
main feparate and unmixed, and therefore diftindlly 
exhibit their feveral colours. Hence it is evident, 
that white furfaces cannot aft upon the light as mir- 
rors ; becaufe all the rays which are reflefted from 
them are blended in a promifeuous and diforderly man- 
ner‘ * “ The above-mentioned phenomena give much in- of the 
fight into the nature and caule of opacity; as they caufe of o- 
clearly fliow, that even the rareft tranfparent colour- Pacit7' 
lefs fubftances, when their furfaces are adjacent to me- 
dia differing greatly from them in refraftive power, 
may thereby acquire a perfeft opacity, and may affume 
a rtfplendency and hue fo fimilar to that of white me- 
tals, that the rarer pellucid (ubftances cannot by the 
fight be diflinguiflied from the denfe opaque metals. , 
And this fimilarity to the furfaces of metals occurs 
in the rare pellucid fubftances, not only when, from 
the roughnefs of their furfaces, they refemble unpo- 
lifhed metals in whitenefe, but alfo when, from their 
fmoothnefs, they refemble the polilhed furfaces of 
metals. 

“ Metals feem to confift entirely of tranfparent mat- 
ter, and to derive their apparent opacity and luftre 
folely from the copious refleftion of light from their 
furfaces. The analogy between the metals and tranf- 
parent media, as far as velpefts their optical proper- 
ties, will appear from the following conliderations. 

<6 I. All metals diffolved in their proper menftrua are 
^ A tranf- 
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tranfparent. 2. By the union of two or more trans- 
parent media, i'ubftances are conftituted which are fimi- 
lar to metals in their opacity and luftre, as plumbago 
and marcafites. 3- The tranfparent fubftances of me- 
tals, as well as thofe of minerals, by their union with 
phlogifton, acquire their ftrong reflexive powers from 
which their hhtre and opacity arife. 4. The furfaces 
of pellucid media, fuch as glafs or water, adume a 
metallic appearance, when by their fmdothnefs, diffe- 
rence of denfity with refped to the contiguous.media, 
or any other caufe, they are difpofed copioufly to re- 
fled the light. T . . 

“ From all thefe confiderations it is evident, that 
opaque fubftances are conftituted by the union or con- 
tiguity of tranfparent colourlefs media, differing from 
one another in their refledive powers ; and that, when 
the common furface, which comes between fuch me- 
dia, is plane, equal, and fmooth, it refleds the inci- 
dent rays equally and regularly as a mirror; but when 
the furface is rough and unequal, or divided into mi- 
nute particles, it refleds the incident rays irregularly 
and promifcuoufly in different diredions, and confe- 
quently appears white.” 

Theory of From all thefe experiments we can only conclude, 
colours ftill tjiat t^e theory Gf colours feems not yet to be deter- 
Knce.tain. mjne(j wjth certainty; and very formidable, perhaps 

unanfwerable, objedions, might be brought againll 
every hypothefts on this fubjed that hath been invent- 
ed. The difeoveries of Sir Ifaac Newton, however, 
are fufficient to juftify the following 

* aphorisms. 

X. All the colours in nature proceed from the rays 
of light. 

2. There are feven primary colours; which are red, 
orange, yellow, green, blue, indigo, and violet. 

3. Every ray of light may be feparated into the 
feven primary colours. 

4. The rays of light in paffing through the fame 
medium have different degrees of refrangibility. 

5. The difference in the colours of light arifes from 
its different refrangibility : that which is the leail re- 
frangible producing red ; and that which is the moft 
refrangible violet. 

6. By compounding any two of the primary colours, 
as red and yellow, or yellow and blue, the intermediate 
colour, as orange or green, may be produced. 

7. The colours of bodies arife from their difpofitions 
to refled one fort of rays, and to abforb the other : 
thofe that refled the leaft refrangible rays appearing 
red ; and thofe that refled the moft; refrangible, vio- 
let. 

8. Such bodies as refled two or more forts of rays 
appear of various colours. 

9. The whitenefs of bodies arifes from their difpo- 
fition to refled all the rays of light promifcuouflv. 

10. The blacknefs of bodies proceeds from their in- 
capacity to refled any of the rays of light (c). 
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Entertaining Experiments, on thepre- 
ceding Principles. 

I. Out cf a Jingle eolourleft ray cf light to produce fe ven 
other raxs., which jhall paint, cu a white body, the feven 
primary colours of nature. 

Procure of an optician a large glafs prifm DEF, Plate 
well polifned, two of whofe Tides muft contain an angle CXXXV. 
of about fixly-four degrees. Make a room quite dark, lg' I* 
and in the window fhutter AB, cut a round hole, about 
one-third of an inch in diameter, at C, through which 
a rav of light LI paffing, falls on the prifm DEF: by 
that it is refraded out of the diredion IT, in which 
it would have proceeded into another GH ; and, fall- 
ing on the paper MNSX, will there form an oblong 
fpectrum PQ^ whofe ends will be femicircular, and its 
fides ilraight; and if the diftance of the prifm from the 
paper be about eighteen feet, it will be ten inches 
long, and two inches wide. This fpedrum will ex- 
hibit all the primary colours: the rays between P and 
V, which are the moft refraded, will paint a deep 
violet ; thofe between V and I, indigo ; thofe between 
I and B, blue ; thofe between B and G, green ; thofe 
between G and Y, yellow ; thofe between Y and O, 
orange ; and thofe between O and R, being the leaft 
refraded, an intenfe red. The colours between thefe 
fpaces will not be every where equally intenfe, but 
will incline to the neighbouring colour: thus the part 
of the orange next to R, will incline to a red; that 
next to Y, to a yellow : and fo of the reft. 

II. From two or more of the primary colours, to compofe 
others that Jhall, in appearance, refemble thofe of the for- 
mer. 

By mixing the two homogeneal colours red and 
vellow, an orange will be produced, fimilar in ap- 
pearance to that in the feries of primary colours; but 
the light of the one being homogeneal, and that of the 
other heterogeneal, if the former be viewed through a 
prifm it will" remain unaltered, but the other will be 
refolvtd into its component colours red and yellow. 
In like manner other contiguous homogeneal colours 
mav compound new colours; as by mixing yellow'and 
green, a colour between them is formed ; and if blue 
be added, there will appear a green that is the middle 
colour of thofe three. For the yellow' and blue, if 
thev are equal in quantity, will draw the intermediate 
green equally toward them, and keep it, as it were, in 
equilibrio, that it verge not more to the one than to 
the other. To this compound green there may he 
added fome red and violet; and yet the green wull not 
immediately ceafe, but grow lefs vivid ; till by adding 
more red and violet it will become more diluted ; and 
at laft, by the prevalence of the added colours, it 
will be overcome, and turned into fome anomalous 
colour. 

If the fun’s white, compofed of all kinds of rays, be 
added 

(c) From hence it arifes, that black bodies, when expofed to the fun, become fooner heated than all 
others. 
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added to any homogeneal colour, that colour will not 
vanifh, nor change its fpecies, but be diluted ; and by 
addino- more white, it will become continually more 
diluted. Laftly, if red and violet be mixed, there 
will be generated, according to their various propor- 
tions, various purples, fuch as are not like, in appear- 
ance, to the colour of any homogeneal light; and of 
thefe purples, mixed with blue and yellow, other new 
colours may be compofed. 

XII. Out of three of the primary colours, ref yellow, and 
blue, to produce all the other prfmatic colours, and all 
that are intermediate to them* 

Provide three panes of glafs of about five inches 
fquare ; and divide each of them, by parallel lines, 
into five equal parts. Take three fheets of very thin 
paper ; which you mull paint, lightly, one blue, ano- 
ther yellow, and the third red (d). Then pafte on 
one of the glaffes five pieces of the red paper ; one oi 
which mull cover the whole glafs, the fecond only the 
four lower divifions, the third the three lower, the 
fourth the two loweft, and the fifth the lah di\ non 
only. On the other two glaffes five pieces of the blue 
and yellow papers muff be palled in like manner. Y ou 
muff alfo have a box of about fix inches long, and the 
fame depth and width as the glaffes ; it muff be black 
on the infide : let one end be quite open, and in the op- 
pofite end there muff be a hole large enough to iee the 
glaffes completely. It muff alfo open at the top, that 
the glaffes may be placed in it convenient!) . . 

When you have put any one of thefe glaffes in the 
box, and the open end is turned toward the fun, you 
will fee five diftinA (hades of the colour it contains. 
If you place the blue and yellow glaffes together, in a 
fimilar direAion, you will fee five (hades ot green dil- 
tinAly formed. When the blue and red glaffes are 
placed, a bright violet will be produced ; and by the 
red and yellow, the feveral (hades of orange. 

If, inftead of placing thefe glaffes in a fimilar pofi- 
tion, you place the fide AB of the yellow glafs againft 
the fide BD of the blue, you will fee all the various 
greens that are produced by nature (e); if the b ue 
and red glaffes be placed in that manner, you will have 
all the poffible varieties of purples, violets, &c. ; and, 
laftly, if the red and orange glaffes be fo placed, there 
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will be all the intermediate colours, as the marygoid, 
aurora, &c. 

IV. By means of the three primary colours, red, yellow, 
and blue, together with light and fhade, to produce all 
the gradations of the prifmatic colours. 

On feven fquare panes of glafs, pafte papers that 
are painted with the feven prifmatic colours, in the 
fame manner as in the laft experiment. The colours 
for the orange, green, indigo, and violet, may be made 
by mixing the other three. Then with biftre (r), 
well diluted, (hade a (heet of very thin paper, by lay- 
ing it light on both its fides. With pieces of this pa- 
per cover four-fifths of a glafs, of the fame fize with 
the others, by laying one piece on the four loweft di- 
vifions, another on the three loweft, a third on the 
two loweft, and the fourth on the loweft divifion only, 
and leaving the top divifion quite uncovered. When 
one of the coloured glaffes is placed in the oox, toge- 
ther with the glafs of (hades, fo that the fide AB of 
the one be applied to the fide BC of the other, as in 
fir/-. 3. the feveral gradations of colours will appear 
(haded in the fame manner as a drapery judicioufly 
painted with that colour. 

It is on this principle that certain French artifts 
have proceeded in their endeavours to imitate, by 
defigns printed in colours, paintings in oil: which 
they do by four plates of the fame fize, on each of 
which is engraved the fame defign. One of thefe 
contains all the (hades that are to be reprefented, and 
which are painted either black or with a daik gie). 
One of the three other plates is coloured with blue, 
another with red, and the third with yellow ; each of 
them being engraved in thofe parts only which are to 
reprefent that colour (g) ; and the engraving is either 
ftronger or weaker, in proportion to the tone of co- 
lour that is to be reprefented (h). 

Thefe four plates are then paffed alternately under 
the prefs, and the mixture of their colours produces a 
print that bears no fmall refemblance to a painting. 
It muft be confeffed, however, that what has been hi- 
therto done of this kind falls far (hort of that degree 
of perfeAion of which this art appears fufceptible. It 
they who engrave the bed in the manner of the crayon 
were to apply themfelves to this art, there is reafon to 

5 A 2 expeA 

“St Xn.e Thrfe coTou"’muft b^id^’light 

“ V(f) ThfbHtre here ufed mull be made of foot, not that m done. ^ ^ ^ colour . and fo of yeUow 
(G) When a red drapery is required, it is f ^fe

P
violet, ifmull be engraved on thofe that print 

and blue: but if One of ‘'h'f'er ^LpTates of’this kind have been hitherto engraved in the manner of 

Etttimo^bm^het.twl^re K managed, foon become imutty. Engravings ,n the manner of 

- • “ 
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expcfl they would produce far more finlftied pieces 
than we have hitherto feen. 

V. ¥0 make figures appear of different colours fuccef- 
fvely. 

Fig. 4. Make a hole in the window-fhutter of a dark room, 
through which a broad beam of light may>pafs, that is 
to be refracted by the large glafs prifm ABC, which 
may be made of pieces of mirrors cemented together, 
and filled with water. Provide another prifm DEF, 

• made of three pieces of wood ; through the middle 
of this there muft pafs an axis on which it is to revolve. 
This prifm mull be covered with white paper; and 
each of its fides cut through in feveral places, fo as to 
reprefent different figures, and thofe of each fide Ihould 
likewife be different. The infide of this prifm is to be 
hollow , and made quite black, that it may not refleffc 
any of the light that paffes through the fides into it. 
When this prifm is placed near to that of glafs, as in 
the figure, with one of its fides EF perpendicular to 
the ray of light, the figures on that fide will appear 
perfe&ly white : but when it comes into the pofition 
g h, the figures will appear yellow and red ; and when 
it is in the pofition k /, they will appear blue and 
violet. As the prifm is turned round its axis, the 
other fides will have a fimilar appearance. If inftead 
of a prifm a four or five fided figure be here ufed, the 
appearances will be Hill further diverfified. 

This phenomenon arifes from the different refrangi- 
bility of the rays of light. For when the fide EF is in 
the pofition g h, it is more ftrongly illuminated by the 
leaft refrangible rays ; and wherever they are predo- 
minant, the object will appear red or yellow. But 
when it is on the pofition k /, the more i-efrangible rays 
being then predominant, it will appear tinged with 
blue and violet. 

VI. The folar magic lantern. 

Procure a box, of about a foot high, and eighteen 
inches wide, or fuch other fimilar dimenfions as you 
fnall think fit; and about three inches deep. Two of 
the oppofite fides of this box muft be quite open; and 
in each of the other fides let there be a groove, wide 
enough to pafs a ftiff paper or palteboard. This box 
muft be faftened againft a window on which the fun’s 
rays fall direfit. The reft of the window ftiould be 
clofed up, that no light may enter. Provide feveral 
fheets of ftiff paper, which muft be blacked on one 
fide. On thefe papers cut out fuch figures as you 
fhall think proper : and placing them alternately in 
the grooves of the box, with their blacked fides to- 
wards you, look at them through a large and clear 
glafs prifm ; and if the light be ftrong, they will ap- 
pear to be painted with the moll lively colours in na- 
ture. If you cut on one of thefe papers the form of 
the rainbow, about three quarters of an inch wide, 
you will have a lively reprefentation of that in the at- 
jnofphere. 

This experiment may be further diverfified, by 
palling very thin papers, lightly painted with different 
colours, over fome of the parts that are cut out : 
which will appear to change their colours when view- 
ed through the prifm, and to Hand out from the pa- 
per, at different diftances, according to the different 
degrees of refrangibility of the colours with which 
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they are painted. For greater convenience, the prifrre 
may be placed in a Hand an a table, at the height of 
your eye, and made to turn round on an axis, that 
when you have got an agreeable profpefil, you may 
fix it in that pofition. 

VII. The prifmatic. camera olfeura. 
Make two holes F, f in the Ihutter of a dark Fig. 5 

chamber, near to each other; and againft each hole 
place a prifm ABC, and a be, in a perpendicular direc- 
tion, that their fpeclrums NM may be call on the 
paper in a horizontal line, and coincide with each 
other; the red and violet of the ©ne being in the 
fame part with thofe of the other. The paper ftiould 
be placed at fuch a diitance from the prifms that the 
fpefilrum may be fufficiently dilated. Provide feveral 
papers nearly of the fame dimenfions with the fpec- 
trum, crofs thefe papers, and draw lines parallel to the 
divilions of the colours. In thefe divifions cut out 
fuch figures as you fliall find will have an agreeable 
effefil, as flowers, trees, animals, &c. When you have 
placed one of thefe papers in its proper pofition, hang 
a black cloth or paper behind it, that none of the 
rays that pafs through may be reflected and confufe 
the phenomenon. The figures cut on the paper will 
then appear ftrongly illuminated with all the original 
colours of nature. If while one of the prifms remains 
at reft, the other be revolved on its axis, the continual 
alteration of tire colours will afford a pleafing variety 
which may be further increafed by turning the prifm 
round in different directions. 

When the prifms are fo placed that the two fpec- 
trums become coincident in an inverted order of their 
colours, the red end of one falling on the violet end of 
the other ; if they be then viewed through a third 
prifm DH, held parallel to their length, they will no 
longer appear coincident, but in the form of two di- 
ftinfil fpefilrujns, pt and nm (fig. 6.), croffing one an- 
other in the middle, like the letter X : the red of one 
fpedlrum and the violet of the other, which were co- 
incident at NM, being parted from each other by a 
greater refraClion of the violet to p and m, than that of 
the red to n and t. 

This experiment may be further diverfified by ad- 
ding two other prifms, that fhail form a fpedlrum in 
the fame line, and contiguous to the other; by which 
not only the variety of figures, but the viciflitude of 
colours, will be confiderably augmented. 

VIII. The diatonic fcale of colours. 

The illuftrious Newton, in the courfe of his in- 
velligations of the properties of light, difeovered that 
the length of the fpaces which the feven primary co- 
lours poffefs in the fpeflrum, exactly correfponds to 
thofe of chords that found the feven notes in the dia- 
tonic fcale of mufic. As is evident by the following 
experiment. 

On a paper in a dark chamber, let a ray of light be ^ 
largely refra&ed into the fpeftrum AF FMGP, and 
mark the precife boundaries of the feveral colours, as 
a, b, c, &c. Draw lines from thofe points perpendicu- 
lar to the oppofite fide, and you will find that the 
fpaces M r/ F, by which the red is bounded ; r g ef, 
by which the orange is bounded ; q p e d,\>y which 
the yellow is bounded, &c. will be in exa£l proportion 
Z to 
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te the dlvifions of a muucal chord for the notes of an 
odtave ; that is, as the intervals of thefe numbers I, f-, 
Sill T’ T> T’ T6’ 

IX. Color fa mufa. 

Father Castel, a Fi-enchman, in a curious book 
he has publilhed on chromatics, fuppofes the note ut 
to anfwer to blue in the prii'matic colours j the note 
re to yellow, and mi to red. The other tones he re- 
fers to the intermediate colours ; from whence he ccn- 
tlructs the following gamut of colorific raulic : 

Ut 
Ut iharp 
Re 
Re fharp 
Mi 
Fa 
Fa fharp 
Sol 
Sol (harp 
La 
La fharp 
Si 
Ut 

Blue 
Sea-green 
Bright green 
Olive green 
Yellow 
Aurora 
Orange 
Red 
Crimfon 
Violet 
Blue Violet 
Sky blue 
Blue 

Fi2. 8. 

This gamut, according to his plan, is to be conti- 
nued in the fame manner for the following odave ; 
except that the colours are to be more vivid. 

He fuppofes that thefe colours, by {Inking the eye 
in the fame fuccefiion as the founds (to. which he 
makes them analogous) do the ear, and in the fime 
order of time, they will produce a correfpondent fen- 
fation of pleafure in the mind. It is on thefe general 
principles, which F. Cailel has dilucidated in his trea- 
tife, that he has endeavoured, though with little iuc- 
eefs, to eftablifh his ocular harpiichord. 

The conftru&ion of this inflrument, as here ex- 
plained, will (how that the effects produced by colours 
by no means anfwer thofe of founds, and that the 
principal relation there is between them confifts in 
the duration of the time that they refpedively afied 
the ienfcs. , . . , 

Between two circles of pafteboard, of ten inches 
diameter, AB and CD, inclofe a hollow pafteboard 
cylinder E, 18 inches long. Divide this cylinder 
into fpaces half an inch wide, by a fpiral line that 
runs round it from top to bottom, and divide its 
furface into fix equal parts by parallel lines drawn 
between its two extremities ; as is expreffed in the 

figLet the circle AB, at top,be open ; and let that at 
bottom, CD, be clofed, and fupported by an axis or 
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ferew, of half an inch diameter, which muft turn 
freely in a nut placed at the bottom of a box we fhall 
prefently deferibe. To the axis juft mentioned aujuft 
a wooden wheel G, of two inches and a half in dia- 
meter, and that has 12 or teeth, wmch take the 
endlefs ferew H. Let this cylinder be inclofed in a 
box ILMN (fig. 9.) whofe bafe is fquare, and at 
whofe bottom there is a nut in which the axis F 
turns. Obferve that the endlefs ferew H fhould 
come out of the box, that it may receive the handle 
O, by which the cylinder is to be turned. 

This box being clofed all round, place over it a tin 
covering A, which muft be perforated in different 
parts ; from this cover there muft hang three or four 
lights, fo placed that they may ftrqngly illumine the 
iniide of the cylinder. In one fide of this box (which 
(hould be covered with pafteboard) cut eight aper- 
tures, a, b, c, cl, e,f,g, k, of half an inch wide, and 
| of an inch high ; they muft be dire&ly over each 
other, and the diftance between them muft be exaftly 
two inches. It is by thefe openings, which here 
correfpond to the mufical notes, that the various co- 
lours analogous to them are to appear ; and -which 
beinn- placed on the pafteboard cylinder, as we ^liave 
{hown, are reflected by means of the lights piaced 
within it. , jn o • 

It is eafy to conceive, that when the handle U is 
turned, the cylinder in confequence riling half an 
inch, if it be turned five times round, it wild fuccef- 
fively {how, at the openings made in the fide of the 
box/ all thole that are in the cylinder itfelf, rfnd which 
are ranged according to the diredion of the inclined 
lines drawn on it. It is therefore according to the 
duration of the notes which-are to be expreffed, that 
the apertures on the cylinder ax£ to be cut. . Ob erve* 
that the fpace between two of the parallel lines drawn 
vertically on the cylinder, is equal to one me&fure of 
time ; therefore, for every turn of the cylinder, there 
are fix meafures, and thirty meafures for the air that 
is to be played by this inftrument. . 

The feveral apertures being made in the fide of tnc 
cylinder, in conformity to the notes of the tune that 
is to be expreffed, they are to be covered with double 
pieces of very thin paper, painted on both tides with 
the colours that are to reprefent the mulical notes. 

This experiment might be executed in a ditterent. 
manner, and with a much greater extent ; but as the 
entertainment would not equal the trouble and ex- 
pence, we have thought it fufficient to give the above 
piece, by which the reader will be enabled to judge 
how far the analogy fuppofed by I. Caltel ready 
exifts. 
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Fig. 

Ihronic, 
ironicle. 

CHRONIC, or chronical, among phyficians, an 
appellation given to difeafes that continue a long time; 
in centradiftinaion to thofe that foon terminate and 
are called acute. . r 

CHK.ONICLE, in matters of literature, a ipecies 
or kind of hiftory difpofed according to the order ot 
time, and agreeing in molt relpeds with annals, bee 

^Parian Chronicle. See Jrvscelian Marbles. Since 
that article was printed, in which an abftra&was given 

of Mr Robertfon’s doubts and obfervations refpeaing.C__ 
the authenticity of the Parian Chronicle, one or two 
publications have fince appeared in anlwer, but none 
of them calculated to remove the objedions or mate- 
rially to affed the arguments that had been ftated w 
fo much learning and ingenuity againft it. 1 he to - 
lowing ftridures, however, with which the M°fh!y 
Reviewers have concluded their critique of Mr Robert- 
fon’s performance, feem to merit wonhderauon. 
» On 
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Chronicle. On Objection I. That the characters have no certain 

, or unequivocal marks of antiquity, the Reviewers remark, 
t^at t^ls ^cems rather to be an anfwerto a defender of 

jm. x^Sp. tbe infcription, than an obje&ion. If a zealous parti- 
zan of the marble fhould appeal to its charafters and 
orthography, as decifive proofs of its being genuine, it 
would be proper enough to anfwer, that thefe circum- 
llances afford no certain criterion of authenticity. But 
in this word certain fculks an unlucky ambiguity. If 
it means demonilrative, it muff be allowed that no-in- 
fcription can be proved to be certainly genuine from 
thefe^appearances ; but if it means no more than high- 
ly probable, many infcriptions poffefs fufffcient inter- 
nal evidence to give their claims this degree of cer- 
tainty. The true quetlion is, Has not the Parian 
Chronicle every mark of antiquity that can be expedi- 
t'd in a monument claiming the age of 2000 years ? 
The letters i"1 and K are, by Mr R.’s own confeffion, 
fuch as occur in genuine inicriptions ; and to fay in an- 
iwer, that an impoltor might copy the forms of thefe 
letters from other infcriptions, is already to fuppofe 
the infcription forged, before it is rendered probable 
by argument. The learned author of the Differtation 

Teems to betray fome doubt of his own conclufion j 
for he adds, p. 56. “ that the antiquity of an infcrip- 
tion can never be proved by the mere form of the let- 
ters, becaufe the moft ancient charafters are as eafily 
counterfeited as the modern.” But this objedlion is 
equally applicable to all other ancient infcriptions ; 
and is not to the purpofe, if the prefent infcription has 
any peculiar marks of impofture in its charadlers and or- 
thography. “ The characters do not referable the Si- 
gean, the Nemean, or the Delian infcriptions.” Mr R. 
anfwers this objedtion himfelf, by adding, “ which are 
fuppofed to be of a more ancient date.” The oppofite 
reafon to this will be a fufficient anfwer to the other 
objection, “ that they do not referable the Farnefian 
pillars or the Alexandrian MS.” If “ they differ 
in many refpeCts from the Marmor Sandvicenfe,” they 
may be prefumed to agree in many. “ They feem to 
referable, more than any other, the alphabet taken by 
Montfaucon from the Marmor Cyzicenum.” Thus it 
appears that the Parian Chronicle moll nearly refem- 
bles the two infcriptions, to whofe age it molt nearly 
approaches. 

When Mr R. adds, that the letters “ are fuch as 
an ordinary ffone-cutter would probably make, if he 
were employed to engrave a Greek infcription, accord- 
ing to the alphabet now in ufe,” he mull be under- 

cum grano falls. The engraver of a fac fnnile 
generally omits fome nice and minute touches in ta- 
king his copy ; but, even with this abatement, we dare 
appeal to any adept in Greek calligraphy, whether the 
fpecimen facing p. 56, will jultify our author’s obfer- 
vation ? The fmall letters (°/©, *i) intermixed 
among the larger, have an air of affeCtation and arti- 
fice.” Then has the greater part of ancient infcrip- 
tions an air of affeCtation and artifice. For the o is 
perpetually engraved in this diminutive fize; and ^ 
being of a kindred found, and © of a kindred lhape, 
how can we wonder that all three ffiould be reprefent- 
ed of the fame magnitude ? In the infcription which 
immediately follows the marble in Dr Chandler’s edi- 
tion, N° xxiv. theie very thiee letters are never fo 
large as the reit, and often much finaller; of which 

there are inffances in the three firft lines. See alfo Chrorlcle. 
two medals in the fecond part of Dorville’s Sicula, v' 
Tab. xvi. Numb.,7. 9. 

“ From the archaifms,fuch asE? A-vx.upuocc, ry Hv/ltKoic, 
e/4 n«pcttt &C. &Ci no conclulion can be drawn in fa- 
vour of the authenticity of the infcription.” Yet 
furely every thing common to it with other infcrip- 
tions, confeffedly genuine, creates a reafonable pre- 
fumption in its favour. “ But what reafon could there 
be for thefe archaifms in the Parian Chronicle ? We 
do not ufually find them in Greek writers of the fame 
age, or even of a more early date.” The reafon is, 
according to our opinion, that fuch archaifms were 
then in ufe : this we know from other infcriptions, in 
which fuch archaifms (or, as our author afterward 
calls them, barbariims) are frequent. Nothing can 
be inferred from the Greek writers, unlefs we had 
their autographs. The prefent fyftem of orthography in 
our printed Greek books is out of the queftion.- A- 
gain, “ The infcription fometimes adopts and fome- 
times negledts thefe archaifms, as in lines 4, 12, 27, 
52, 63, 67.” This inconfiitency either is no valid 
objection, or if it be valid, will demolifh not only al- 
moit every other infcription, but almoft every writing 
w hatfoever. For example, in the infcription juft, 
quoted, N2 xxiv. we find 1. 20. and otuM, 

24. A little farther, N° xxvi. 1. 31. we have 
sT Mayvntriae, cjj. 73. 8l> eK and 106. I08. 
sKr Mseywrtuc. The Corcyrean inferiptron (Montfau- 
con, Diar. Ital. p. 420.) promifeuoufiy ufes EK^aveg^/iar 
and Er^vEgo,**;. In Englifh, who is furprifed to find 
has and hath, a hand and an hand, a ufeful and an ufe- 

ful, in the works of the fame author ? We could pro- 
duce inftances of this inaccuracy from the fame page, 
nay from the fame fentence. 

“ The authenticity of thofe infcriptions, in which 
thefe archaifms appear, mull be eftablifhed, before 
they can be produced in oppofition to the prefent ar- 
gument. Phis is, we cannot help thinking, rather 
too levere a reftri£tion. If no infcription may be 
quoted before it be proved genuine, the learned author 
of the Differtation need not be afraid of being con- 
futed ; for nobody will engage with him on fuch con- 
ditions. Perhaps the reverfe of the rule will be thought 
more equitable ; that every infcription be allowed to 
be genuine, till its authenticity be rendered doubtful 
by probable arguments. We will conclude this head 
with two ffiort obfervations. In Selden’s copy, 1. 26. 
was written hohsin, which the later editors have al- 
tered to noiHXiN, but without reafon, the other be- 
ing the more ancient way of writing, common in MSS. 
and fometimes found on infcriptions. (See G. Koen’s 
Notes on Gregorius de DialeSis, p. 30.) In 1. 83. the 
marble lias Kxwtov, for which Palmer wilhed to 
fubftitute Kaxxiou. X)r Taylor refutes him from the 
Marmor Sandvicenfe, obferving at the fame time, that 
this orthography occurs in no other place whatever 
except in theie two monuments. Is it likely that two 
engravers ftiould by chance coincide in the fame mif- 
take, or that the forger of the Parian Chronicle (if it 
be forged) fhould have feen the Marmor Sandvicenfe, 
and taken notice of this peculiarity with the intention 
of afterward employing it in the fabrication of an im- 
pofture ? 

The 
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Chronicle. The Reviewers nest proceed to confide! 
'■“^v  briefly, the other objeftions. 

II. It is not probable that the Chronicle was engraved 
for private ufe. I. Becaufe it was fuch an expence, as few 
learned Greeks were able to afford. If only a few were 
able to afford it, fome one of thofe few might be wil- 
ling to incur it. But let Mr R. confider how likely 
it is that a modern, and probably a needy GieeK, mould 
be more able to afford it in the laft century, than a 
learned Greek 2000 years ago ! 2. ^ manufcript is 
more readily circulated. Do men never prefer cumbrous 
fplendor to cheapnefs and convenience ? And if this 
compofition, inftead of being engraved on marble, had 
been committed to parchment, would it have had a 
better chance of coming down to the pretent age . 
Such a flying fheet would foon be loft ; or, if a copy 
had, by miracle, been preferved t© us, the objections 
to its being genuine would be more plaufible than any 
that have been urged againft the infeription. _ What 
Mr R. fays about the errors to which an mfcnption is 
liable, &c. will only prove that chronological mfenp- 
tions ought not to be engraved ; but not that they ne- 
ver were. We allow that the common method of wri- 
ting in the reign of Ptolemy Philadelphus was not on 
stones. But it was common enough to occur to the 
mind of any perfon who wifhed to leave behind him 
a memorial at once of his learning and magnificence. 

III. This objection, that the marble does not appear 
to be engraved by public authority, we fhall readily ad- 
mit, though Bentley (Diff. on Phalaris, p. .251. ) leans 
to the contrary opinion. In explaining this objection, 
the learned differtator obferves, that though the ex- 
preflion, xpx0*70* ^ naP*‘’ would lead us to iuppofe that 
the infeription related to Paros, not a fingle circum 
ftance in the hiftory of that ifland is mentioned. But 
this exprefiion only fhows that the author was ..n in 
habitant of Paros, and intended to give his readers a 
clue, or parapegma, by the aid of which they might 
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   does not agree with any ancient author. Chronicle, 
For if the ancients contradict one another, how could ' Y J 

it follow more than one of them ? and why might not 
the author, without any imputation of ignorance or 
rafhnefs, fome times depart irom them all ? If indeed 
he difagrees with them when they a ^e unanimous, it 
might furnifh matter for lufpicion ; though even this 
would be far from a decifive argument, unlefs the an- 
cients were fo extremely unlike the moderns, as never 
to be fond of fingular and paradoxical pofitions. 

V. This Chronicle is not once mentioned by. any writer 
of antiquity. How many of thofe inferiptions, which 
are preferved to the prefent day, are mentioned by 
claffical authors ? Yerrius Flaccus compofed a Roman 
kalendar, which, as a monument of his learning and 
induftry, was engraved on marble, and fixed in the moft 
public part of Prenefte. Fragments of this very ka- 
lendar were lately dug up at Prenefte, and have been 
publifiled by a learned Italian. Now, if the paffage 
of Suetonius, which informs us of this circumft^nce, 
had been loft, would the filence of the Latin writers 
prove that the fragments were not genuine remains of 
antiquity ? It may be laid that the cafes are not pa- 
rallel ; for not a fingle author mentions the Parian 
Chronicle, whereas Suetonius does mention Verrius’s 
Roman kalendar. To this we anfwer, It is dangerous 
to deny the authenticity of any monument on the* 
flender probability of its being cafually mentioned by 
a fingle author. We lhall alfo obferve, that this fa6t 
of the Hemicyclium of Verrius will anfwer fome part of 
the Differtator’s fecond objedion; “ The Parian Chro- 
nicle is not an infeription that might have been con- 
cealed in a private library.” Why not ? it is of no 
extraordinary bulk; and might formerly have been 
concealed in a private library, or in a private room, 
with as much eafe as many inferiptions are now con- 
cealed in very narrow fpaces. But unlefs this monu- 
ment were placed in fome confpicuous part of the 

clue, or parapegma, by ,e ai t the dates ifland and obtruded itfelf on the notice of every tra 
adjuft the genial c Yono o^y 0^ ^Gre^ ^ be a vtlkr’ the wonder will in great meafure ceafe why it is 
of their own hiftory. , • r E never Quoted by the ancients. Of the nine authors 
marble in Jamaica containing _e revo , , to named in p. 109, had any one ever viftted Paros ? If 

h"d'’\t^emfeTam0aica’coi'SnTng'The revolutions of Paufamas had travelled thither, and publilhed his de- be written >" ca S not unioterefted feription of the place, we might perhaps espeft to 
England. 1 he natives , r Greece, find fome mention of this marble in fo curious and in- 
in event, re at,„g to the gene^l h ftoiy^of Greece, find ^ ^ ^ h infc,,pt:on exified, 
particularly of Athens ’ and h0 f h 1{]and ^nd were famous at Paros, there feems no neceffity for 
the author were an inqudinus or a "^ive °* 1 "" ’ ™ the authors whofe works are ftill extant to have 
whether he thought it a place beneath his care , or an} - , , Tr ^i.u*. 
whether he had devoted a feparate infeription to the 
chronology of Paros ? , , . ,■ 

IV. It has been frequently obferved, that the earlier 
teriods of the Grecian hiflory are involved in darbiejs and 
confufion. Granted. It follows then, that ‘ an author 
who fhould attempt to fettle the dates of the earlier pe- 
riods would frequently contradift preceding, and be con- 
tradifted by fubfequent, writers : that he would natu- 
rally fall Into miltakes; V™ u.0n LX of 

known or recorded it. If there be, let this learned 
antagonift point out the place where this mention 
ought to have been made. If any perfons were bound 
by a ftronger obligation than others to fpeak of the 
Parian infeription, they muft be the profeffed chrono- 
logers : but alas ! we have not the entire works of fo 
much as a fingle ancient chronology: it is therefore 
impofiible to determine whether this Chronicle were 
quoted by any ancient. And fuppofing it had been 

......   „ V, , J-Ic bv fome ancient, whofe writings ftill remain, why 
adopt the moft probable fyftem. )Ut 1 e '. qdqc;ent fhould he make particular mention of it ? Many au- 
the Ufk, or the impoffibihty of fuccefs, are not fufficient “ he^ ^ ^ their yery freely co„. 
to prove that no man has been rafh or mad en g their predeceffors without naming them. Others, 
make the attempt.” On the contrary, we know tha of bare eVe„ts in the inferip- 
many have made it. What a number of di c _ t:on without hiftorical proofs or reafons, might entire- 
opinions has Mr R. himfelf given us from the ancients ’ a it as deferv;ng no credit. Mr R. feems to > 
concerning the age of Homer LTh18 ^a|| J g

ucU Ms on the precife, exaft, and particular; 
in part obviate another objeaion, that the Parian U) mucu 
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CV.ronHc. fpecification of the events, p. 109. Bi t he ought to 

rtfifft, that this abrupt and politive method of {peak- 
ing h not only ufual, but needfary, in fuch Ihoit fy- 
items of chronology as the marble contains, where e- 
■vents only, and their dates, are fet down, unaccompa- 
nied by any examination of evidences for and againlt, 
without dating any computation of probabilities, or 
dedudlion of reafons. When therefore a chronological 
writer had undertaken to reduce the general hiltory of 
Greece into a regular and confident fyftem, admitting 
that he was acquainted with this infeription, what 
grounds have we to believe that he would fay any 

> thing about it ? Either his fyftem collided with the 
Chronicle or not : if it coincided, he would very pro- 
bably difdain to prop his own opinions with the un- 
fupported afiertions of another man, who, as far as he 
knew, was not better informed than himfelf. On the 
ether hand, if he differed from the authority of the 
marb'e, he might thrnk it a fuperfluous exertion of 
com; laifance, to refute, by formal demonftration, a 
writer who had chofen to give no reafons for his own 
opinion. We (hall paf^ hence to 

Obje&ionVlI. Wbth refpeft to the parachronifms 
that Mi R. produces, we fliall without hefitation grant, 
that the author of the infeription may have committed 
fome miilakea !n his chronology, as perhaps concern- 
ing PHidon, whom he feems to have confounded with 

• another of the fame name, &c. But thefe miftakes 
will not conclude againft the antiquity of the inferip- 
tion, unlefs we at the fame time reject many of the 
principal Greek and Roman writers, who have been 
convifted of fimilar errors. We return therefore to 

Objection VI. Some of the faSts feem to have been taken 
from authors of a later date. We have endeavoured im- 
partially to examine and compare the paffages quoted 
in proof of this objedtion ; but we are obliged to con- 
fefs, that we do not perceive the fainteft traces of theft 
or imitation. One example only deferves to be ex- 
cepted ; to Vvhich we fhall therefore pay particular at- 
tention. 

“ d he names of fix ; and, if the lacunae are proper- 
ly fupplied, the names of twelve cities, appear to have 
been engraved on the marble, exadlly as wc find them 
in iElian’s Various Hiffory. But there is not any 
imaginable reafon for this particular arrangement. It 
does not corrcfpond with the time of their foundation, 
w ith their fituatron in Ionia, with their relative impor- 
tance, or with the order in which they are placed by 
other eminent hiftorians.” 

The chance of fix names, fays Mr R. being placed 
by two authors in the fame order, is as 1 to 720; of 
12, as 1 to 479,001,600. “ It is therefore utterly 
improbable that thefe names would have been placed 
in this order on the marble, if the author of the in- 
feriptipn had not tranferibed them from the hiilo- 
rian.” 

On this argument we ffiall obferve, 1. That the 
very contrary conclufion might pnffibly be jjjit, that 
the hillorian tranferibed from the infeription. Yet we 
{hall grant that in the prefent cafe this is improbable, 
efpeeially if the author of the Various Hiffory be the 
fame jElian, who, according to Philoftratus, Vtt. So- 
ph ft. II. 31. never quitted Italy in his life. But an 
intermediate writer might have copied the marble, and 
./Elian might have been indebted to him. adly. We 
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fee no reafon to allow, that the lacuna are properly Chronida, 
fupplied. Suppofe we fhould affert, that the names      
ftood originally thus: Miletus, Ephefus, Erythrae, 
Cla/,omen{e,Lebedos,Chios, Phocaea, Coloplvon, Myus, 
Priene, Samos, Teos In this arrangement, only four 
names would be together in the fame order with 
./Elian ; and from thefe Miletus muft be excepted, be- 
cause there is an obvious reafon for mentioning that 
city firft. Three only will then remain ; and furely 
that is too flight a refemblancr to be conftrued into an 
imitation. For Paufanias and Paterculus, quoted by 
our author, p. have both enumerated the fame 
twelve cities, and both agree in placin"- the five laft in 
the fame order; nay, the fix laft, ifVoflius’s conjeaure 
that I EUM ought to be inferted io Paterculus after 
Myum TEM be as true as it is plaufible. But who 
imagines that Paufanias had either opportunity or in- 
clination to copy Paterculus? 3dly, Allowing that the 
names were engraved on the marble exaaiy in the or- 
der that iElian has chofen, is there no way of folving 
the phenomenon but by fuppofing that one borrowed • 
fronr the other ? Seven authors at leaft (Mr R. feems 
to fay more, p. 154, 5.) mention the colonization of 
the fame cities : how many authors now loft may we 
reafonably conjecture to have done the fame? If there- 
fore the compoftr of the Chronicle and iElian light- 
ed on the fame author, the former would probably 
preferve the fame arrangement that he found, becaufe 
in tranfcribmg a lift of names, he could have no temp- 
tation to deviate ; and the latter would certainly ad- 
here faithfully to his original, becaufe he is a notori- 
ous and fervile plagiarift. Mr R. indeed thinks, 
p. 158, that il a fucceeding writer had'borrowed the 
words of the infeription, he would not have fuppreffed 
the name of the author. This opinion muft fall to the 
ground, if it be fhown that iElian was accuftomed to 
fupprefs the names of the authors to whom he was 
obliged. iElian has given a lift of fourteen celebra- 
ted gluttons ; and, elfewhere, another of twenty-eight 
drunkards (from which, by the way, it appears, that 
people were apt to eat and drink rather too freely in 
ancient as well as modern times) ; and both thefe lifts 
contain exaCUy the fame names in the fame order 
with Athcneiis. Now it is obftrvable, that four- 
teen names may be tranfpofed 87,178,291,200 dif- 
ferent ways, and that twenty-eight names admit of 
304,888,344,611,713,860,501,504,000,000 different 
tranfpofitions, &c. &c. iElian therefore tranferibed 
them from Athenevis ? yet iElian never mentions 
Atbeneiis in his Various Hiftory. So that whether 
iElian copied from the marble, or only drew from a 
common fource, he might, and very probably would, 
conceal his authority. 

"V III. The hflory of the dfcovery of the Marbles is 
obfeure and unfitisfah ry. 

In p. 169, it is laid to be “ related with fufpicious 
circum ances, and without any of thofe clear and une- 
quivocal evidences which always diferiminate truth from 
falfthood.” I he queftion then is finally decided. If the 
infeription lias not any of thofe evidences which trutli 
always poffeffes, and which falfehood always wants, it is 
moll certainly forged. The learned diflertator feems 
lor a moment to have forgotten the model! character 
of a doubter, and to perfonate the dogmatift. But 
waving this, we fliall add, that, as far as we can fee, 

n<a 
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'hronic'e. no appearance of fraud is difcoverable in any part of 

the tranfa&ion. The hiftory of many infcriptions is 
related in a manner equally unfatisfadory ; and if it 
could be clearly proved that the marble was dug up at 
Paros, what would be ealier for a critic, who is deter- 
mined at any rate to objett, than to fay, that it was 
buried there in order to be afterward dug up ? If the 
perfon who brought this treafure to light had been 
charged on the fpot with forging it, or concurring in 
the forgery, and had then refufed to produce the ex- 
ternal evidences of its authenticity, we fhould have a 
right to queilion, or perhaps to deny, that it was ge- 
nuine. But no fuch objection having been made or 
hinted, at the original time of its difcovery, it is un- 
reafonable to require fuch teftimony as it is now im- 
pofiible to obtain. “ There is nothing faid of it in 
Sir T. Roe’s negotiations.” What is the inference ? 
That Sir Thomas knew nothing of it, or believed it to 
be fpurious, or forged it, or was privy to the forgery ? 
Surely nothing of this kind can be pretended. But let 
our author account for the circumllance if he can. 
To us it feems of no confequence on either fide. 
“ Peirefc made no effort to recover this precious retie ; 
and from his compcfure he feems to have entertained 
fome fecret fufpicions of its authenticity.” Pierefc 
would have had no chance of recovering it after it was 
in the polfeflion of Lord Arundel’s agents. He was 
either a real or a pretended patron of letters ; and it be- 
came him to affedt to be pleafed that the infeription 
had come into England, and was illutlrated by his 
learned friend Sclden. John F. Gronovius had, with 
great labour and expence, collated Anna Comnena’s 
Alcxiacles, and intended to pubhfh them. While he 
was waiting for fome other collations, they were in- 
tercepted, and the wTork was pubhlhed by another. As 
foon as Gronovius heard this unpleafant news, he an- 
fwered, that learned men were engaged in a common 
caufe ; that if one prevented another in any publica- 
tion, he ought rather to be thanked for lightening the 
burden, than blamed for interfering. But who would 
conclude from thisanfwer, that Gronovius'thought the 
Alexiades fpurious, or not worthy of any regard ? 

Mr R. calculates, that the venders of the marble re- 
ceived 200 pieces. But here again we are left in the 
daik, unlcfs we knew the precife value of thefe pieces. 
Perhaps they might be equal to an hundred of our 
pounds, perhaps only to fifty. Bcfides, as they at firll 
bargained with Samfon, Pierefc’s fuppofed Jew agent, 
for fifty pieces only, they could not have torged the 
infeription with the clear piofpeft of receiving more; 
neither does it appear that they wefe paid by Samfon. 
It is fully as reafonable to fuppofe fraud on the one 
fide as on the other ; and if Samion, after having the 
marble in his pofTefiion, refufed or delayed to pay the 
fum (Updated, he might, in confequence of (uch refu- 
fal or delay, be thrown into prillon, and might, in re- 
venge, damage the marble before the owners could re- 
cover it. We own this account of ours to be a ro- 
mance ; but it is lawful to combat romance with ro- 
mance. 

IX. The ’world has been frequently impofed upon by fpu- 
rious boohs and infcriptions ; and therefore wejhould be ex- 
tremely cautious <with regard to ivhal iue re reive under the 
venerable name of antiquity. 

Vot. IV. Part II. 
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Much truth is obfervable in this remark. But the Chronicle, 

danger lies in applying fuch general apophthegms to “ 
particular cafes. In the firft place, it mud be obfer- 
ved, that no forged-books will exactly fait Mr R.’s 
purpofe, but Rich as pretend to be the author’s own 
hand-writing; nor any infcriptions, but fuch as are 
Hill extant on the original materials, or fuch as were 
known to be extant at the time of their pretended dif- 
covery. Let the argument be bounded by thefe li- 
mits, and the number of forgeries will be very much 
reduced. We are not in pofleffion of Cyriacus Anco- 
nitanus’a book ; but if we were governed by authority, 
we (hould think that the teftimony of Reinefius in his . 
favour greatly overbalances all that Auguftinus has faid 
to his prejudice. The opinion of Reinefius is of the 
more weight, becaufe he fufpe&S Urfinus of puddl- 
ing counterfeit monuments. We likewife find the moll 
eminent critics of the prefent age quoting Cyriacus 
without fufpicion (/T/. Ruhnken. inTimseiLex. Plat. 
р. io. apud Koen, ad Gregor, p. 140.) The do&rine 
advanced in the citation from Hardouin is exactly 
conformable to that writer’s ufual piradoxes. He 
wanted to deftroy the credit of all the Greek and La- 
tin writers. But infcriptions hung like a millftone 
about the neck of his project. He therefore refolved 
to make fure work, and to deny the genuinenefs of as 
many as he faw convenient : to effedl which purpofe, 
he intrenches l.imfelf ift a general accufation. If the 
author of the diflertation had quoted a few more pa» 
ragraphs from Hardouin, in which he endeavours, al- 
ter his manner, to (how the forgery of fome infciip- 
tions, he would at once have admindcred the poifon 
and the antidote. But to the reveries of that learned 
madman, refpe&ing Greek fuppofititious compofuions 
of this nature, we (hall content ourfelves with oppofing 
the fentiments of a modern critic, whofe judgment on 
the fubjeft of fpurious infcriptions will not be depu- 
ted. Maffei, in the introduction to the third book, 
с. 1. p. 51. of his admirable, though unfinilhed, work 
de Arte Critica Lapidaria> ufes thefe words: Infcriptio- 
num Grace loquentium commentitiasyfi cum Latinis compa- 
remusy deprehendi paucas ; neque enim ullum omnino ejly in 
tan/a debacchantium fafarionum libidincy monumenti genust 
in quod ii fibi minus lucre putaverint. Argumento ef, pau- 
cijjimas ufque in hanc diem ub eruditis viris, ei in hoc litera- 
rum genere plurimum verfatis reject as ejfty fdfique dam- 
mit as. 

Bools of ChRONictRSy a canonical wilting of the 
Old Tcftament. It is uncertain which were written 
firft, The Books of KingSy or The ChronicleSy fince they 
each refer to the other. However it be, the latter 
is often more full and comprehenfive than the former. 
Whence the Greek interpreters call thefe two books 
il'4pxkit*>uivu, Supplementsy Additions, becaufe they con- 
tain fome circumftanccs which arc omitted in the o- 
thcr hillorical books. The Jews make but one book 
of the Chronicles, under the title of Dibrc-Haiamm, 
i. e. Journals or Annals. Ezra is generally believed 
to be the author of thefe books. It is certain they 
were written after the end of the Babylondi capti- 
vity and the firft year of the reign of Cyrus, of whom 
mention is made iu the lalt chapter of the fecund 
book. 

The Chroniclesf or Paraleipomena, are an abridge- 
5 li ment 
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Chronicle*, ment of all tlie facred Ixiftory, from the beginning of 

Chrono- nation to their firfl return from the capti- 
t,r- v-<L1_ vity, taken out of thofe books of the Bible which we 

Hill have, and out of other annals which the author 
had then by him. The deiign of the writer was to 
give the Jews a feries of their hillory. The firfb book 
relates to the rife and propagation of the people of 
Ifrael from Adam, and gives a punctual and exadd ac- 
count of the reign of I)avid. The fecond book fets. 
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down the progrefs and end of the kingdom of Judah, 
to the very year of their return from the Babylonilh 
captivity. 

CHRONOGRAM, a fpeeies of falfe wit, confift- 1 
mg in this, that a certain date or epocha is expreffed 
by numeral letters of one or more verfes; fuch is that 
which makes the motto of a medal flruck by Guita- 
vus Adolphus in 1632 ; 

ChrlAVs DVX; ergo trIVMphVs. 

Chronfi, 
gram, 

Chiono- 
logy- 

CHRONOLOGY, 

1 
’Reats of time, the method of meafuring its parts, 

and adapting thefe, when diftinguhhed by proper 
marks and charadders, to pad tranfaddions, for the il- 

t luftration of hiftory. This fcience therefore confifts 
How tit- two Parts* The fir 11 treats of the proper meafure- 
vided. ment of time, and the adjuftment of its feveral divi- 

fions; the fecond, of fixing the dates of the various 
events recorded in hiftory, and ranging them, accord- 
ing to the feveval divifions of time, in the order in 

2 which they happened. 
Chronolo- Chronology, comparatively fpeaking, is but of mo- 
gy un- dern date. The ancient poets appear to have been en- 

the t0 tirely unacclnainte(l with it; and Homer, the moft ce 
eienti. lebrated of them all, mentions nothing like a formal 

kalendar in any part of his writings. In the mold 
early periods, the only meafurement of time was by 
the feafons, the revolutions of the fun and moon ; and 
many ages mull have elapfed before the mode of com- 
putation by dating events came into general life. Se- 
veral centuries intervened between the era of the Olym- 
pic games and the firft hiftorians; and feveral more 
between thefe and the firft authors of chronology. 

^ When time firll began tp be reckoned, we find its 
Inaccurate meafures very indeterminate. The fucceffion of Juno’s 
methods ef prieftefles at Argos ferved Hellanicus for the regula- 
computing tjon 0{- j{js narratJve . whJle Ephorus reckoned his 
time at nrft , . „ .r , , . „ . rTT 
made ufe matters by generations. Even in the hdtories of He- 
©f. rodatus and Thucydides, we find no regular dates for 

the events recorded; nor was there any attempt to 
eftablifh a fixed era, until the time of Ptolemy Phila- 
delphus, who attempted it by comparing and corredt- 
ing the dates of the olympiads, the kings of Sparta, 
and the fuccefiion of the priefteffes of Juno at Argos. 
Eratofthenes and Apollodorus digefted the events re- 
corded by them according to the fucceffion of the 
olympiads and of the Spartan kings. 

The uncertainty of the meafures of time in the moft; 
early periods renders the hiftories of thofe times equal- 
ly uncertain ; and even after the invention of dates 
3nd eras, we find the ancient hiftorians very inatten- 
tive to them, and inaccurate in their computations. 
Frequently their eras and years were reckoned dif- 
ferently without their being fenfible of it, or at leaft: 
■without giving the reader any information coneerning 
it; a circumftance which has rendered the fragments 
of their works now remaining of very Iktle ufe to po- 
fterity. The Chaldean and Egyptian writers are ge- 
nerally acknowledged to be fabulous ; and Strabo ac- 
quaints us, that Diodorus Siculus, and the other early 

hiftorians of Greece, were ill informed and credulous. r 
Hence the ddagreement among the ancient hiftorians, ftoriaris nd 
and the extreme confufion Lid contradiction we meettJ beers, 
with on comparing their works. Hellanicus andditetl* 
Acufilaus difagreed about their genealogies ; the lat- 
ter rejeded the traditions of Hefiod. Timaeus ac- 
cufed Ephorus of falfehood, and the reft of the world 
aecufed Timmus. The moft fabulous legends were 
impofed on the world by Herodotus ; and even Thu- 
cydides and Diedorus, generally accounted able hifto- 
rians, have been convicted of error. The chronology 
of the Latins is {till more uncertain. The records of 
the Romans were deftroyed by the Gauls ; and Fabius 
PiCtor, the moft ancient of their hiftorians, was obliged 
to borrow the greateft part of his information from the 
Greeks. In other European nations the chronology is 
{till more imperfect and of a later date ; and even in mo- 
dern times, a conftderable degree of confufion and inac- 
curacy has arifen from want of attention in the hiftorians 
to afeertain the dates and epochs with precifion. 

From thefe obfervations it is obvious how neceflary a Utility of 
proper fy ftem of chronology muft be for the right under- cbronolog-; 
Handingofhiftory,andlikewife how verydifficult it muft 
be to eftablifti fuch a fyftem. In this, however, feveral 
learned men have excelled, particularly Julius Africa- 
nus, Eufabius of Ctefarea, George Cyncelle, John of 
Antioch, Dennis, Petau, Cluviar, Calviiius, Uftier, 
Simfon Marfhapa, Blair, and Playfair. It is founded, 
1. On aftronomical obfervations, particularly of the 
eclipfes of the fun and moon, combined with the cal- 
culations of the eras and years of different nations. 
2. The teftimonies of' credible authors. 3. Thofe 
epochs in hiftory which are fo well attefted and deter- 
mined, that they have never been controverted. 4. An- 
cient medals, coins, monuments, and inferiptions. None 
of thefe, however, can he fumciently intelligible with- 
out an explanation of the firft part, which, we have- 
already obferved, confiders the divifions of time, and - 
of which therefore we fhall treat in the firft place. g 

The moft. obvious divifion of time is derived from Of ihe di- 
the apparent revolutions of the celdtial bodies, parti- °t 
cularly of the fun, which by the viciffitudes of day and ^n‘e ^nt0 

night becomes evident to the moft barbarous and ig- a>b' 
norant nations. In ftridt propriety of fpeech the word 
(/ay fignifies only that portion of time during which 
the fun diffufes light on any part of the earth ; but in 
the moft comprehenfible fenfe, it includes the night al- 
fo, and is called by chronologers a civil day ; by aftro- 
nomers a natural) and fometimes dot-artificial, day. 

By 
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, By a civil day is meant the interval betwixt the 
Civil, Mar-fun’s departure from any given point in the heavens 
&c; djyS and next return to the fame, with as much more as defined. anfwers to its diurnal motion eaftward, which is at the 

rate of 59 minutes and 8 feconds of a degree, or 
3 minutes and 57 feconds of time. It is alio ca - 
ed a folar day, and is longer than a fidereal one, mio- 
much that, if the former be divided into 24 equal parts 
or hours, the latter will confift only of 23 hours 56 
minutes. The apparent inequality of the fun s mo- 
tion, likewife, ariling from the obliquity of the eclip- 
tic, produces another inequality in the length ot the 
days: and hence the difference betwixt real and ap- 
parent time, fo that the apparent motion of the fun 
cannot always be a true meafure of duration. ihoie 
inequalities, however, are capable of being reduce to 
a general ftandard, which furnilhes an exajl meafure 
throughout the year ; whence arifes the difference be- 
tween mean and apparent time, as is explained unuei 

. the article Astronomy. 
Different There have been very confiderable differences among 
V ays of nations with regard to the beginning and ending of 
computing t|lcjr Jay0. The beginning of the day was counted 
the begin- f fu

J
nrife by the Babylonians, Syrians, Perilans, 

E ' and Indians. The civil day of the Jews w'as begun from 
funrife, and their facred one from funfet j thelatUi 
mode of computation being followed by the Athe- 
nians, Arabs, ancient Gauls, and other Bivopuan na- 
tions. According to fome, the Egyptians began their 
day at funfet, while others are of opinion that they 
computed from noon or from funnfe; and Pliny in- 
forms us that they computed their civil day from one 
midnight to another. It is probable, however, that 
they had different modes of computation in different 
provinces or cities. The Aufonians, the moft ancient 
inhabitants of Italy, computed, the day from mid- 
night; and the aftronomers of Cathay and Oighur m 
tlm Eaft Indies reckoned in the fame manner, ibis 
mode of computation was adopted by Hipparchus, 
Copernicus, and other aftronomers, and is now in com- 
mon ufe among ourfelves. The qftronomcal day, how- 
ever, as it is called, on account of its being ufed in 
aftronomical calculations, commences at noon, and 
ends at the fame time the following day. i he 
Mahometans reckon from one twilight to another. _ n 

c 9 Italy, the civil day commences at fome indeterminate 
of point after funfet; whence the time of noOT J"eS"1* 

computa- the feafon of the year. At the fummer folftice, the 
tio" in clock ftrikes 16 at noon, and 19 at the time of the 
taly- winter folftice. Thus alfo the length of each day dif- 

fers by feveral minutes ftom that immediately preceding 
or following it. This variation requires a confiderable 
difficulty i/adjufting their time by clocks. It is accom- 
plished, however, by a hidden movement which cor- 
refts the difference when it amounts to a quarter of an 
hour ? and this it does iometimes at the end of eight 
days, fometimes at the end of 15, and fometimes at the 
end of 40. Information of all this is given by a print- 
ed kalendar, which announces, that /r°m the 16th c 
February, for inftance, to the 24th, it will be noon at 
a quarter paft 18 ; from the 24th of February to the 
6th of Match, it will be noon at 18 0 clock pieciffh , 
from the firft of June to the 13th of July, the hour of 
noon will be at 16 o’clock; on the 13th of July it 
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will be at half an hour after 16 ; and fo oti throughout 
the diffet ent months of the year. This abfurd method 
of meafuring the day continues, notwithftanding ieve- 
ral attempts to fupprefs it, throughout the whoie ot 
Italy, a few provinces only excepted. 

The fubdiviiions of the day have not been lefs van-Vanou, ^ 
OUS than the computations of the day itielf. i be mo.t of ,he day> 
obvious divifion, and which could at no time, nor in 
no age, be miftaken, was that of morning and evening. 
In procefs of time the two intermediate points ot noon 
and midnight were determined; and this divifion ■in- 
to quarters was in ufe long before the invention ot 

°From this *fubdivifion probably arofe the method 
ufed by the Jews and Romans of dividing the day and 
night into four vigils or watches. The firft began at 
fun-rifing, or fix in the morning ; the fecond at nine ; 
the third at twelve ; and the fourth at three in the after- 
noon. In like manner the night was divided into tour 
parts; the firft beginning at fix in the evening, the 
fecond at nine, the third at twelve, and the fourth at 
three in the morning. The firft of thefe dmfions 
was called by the Jews the third hour of the day ; the 
fecond thefixth; the, third the ninth; and the fourth 
the twelfth, and fometimes the eleventh. Another di- 
vifion in ufe, not only among the nations above men- 
tioned, but the Greeks alfo, was that which reckon- 
ed the fiift quarter from funfet to midnight; the k- 
cond from midnight to funrife ; the third, or morn- 
ning watch, from morning to noon; and the foui th hom 
noon to funfet. • . r u > IT- ^ 

It is uncertain at what time the more minute fob-'"''™'' 
divifton of the day into hours firft commenced. It 
does not appear from the writings of Mofes that he 
was acquainted with it, as he mentions only the morn- 
ing, mid-day, evening, and funfet. Hence we may 
conclude, that the Egpytians at fthat time knew no- 
thing of it, as Mofes was well flailed in their learning. 
According to Herodotus, the Greeks received the 
knowledge of the twelve hours of the day from the 
Babylonians. It is probable, however, that the divi- 
fion was aftually known and in ufe before the name 
hour was applied to it ; as Cenforinus informs us that 
the term was not made ufe of in Rome for 300 years 
after its foundation ; nor was it known at the time 
the twelve tables were conftruCted. . 

The eaftern nations divide the day and_ night in a 
very fingular manner; the origin of which is not eahly 
difeovered. The Chinefe have five watches in the night, 
which are announced by a certain number of ftrokes 
on a bell or drum. They begin by .giving one ftroke, 
which is anfwered by another ; and this is repeated at 
the diftance of a minute or two, until the fecond watch 
begin, which is announced by two ftrokes; and io on 
throughout the reft of the watches. By the ancient 
Tartars, Indians, and Perfians, the day was divided into 
eiedit uarts, each of which contained feven hours and ,a 
a fnlfP The Indians on the coaft of Malabar divide Method of 
tluTday L fix pan, ealM ^ each of thefe fix compute. = 
parts is fubdivided into 60 others, called venaigas, the coaft of 
venaiga into 60 birfes ; the birpe into _ io_ Lemkam; Malabar, 
the kenikan into four matures; the mature into eig t 
hamimas or oignod,,; which div:fion, according to 
our mode of computation, flund as follows. 
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Najika, Venaiga, Blrpe, Kenikan, Mattire, Caignode. 
24mm. 24 fee. 4 fee | fee. ^fec. ^fec. 

The day of the Chinefe is begun at midnight, and 
ends with the midnight following. It is divided into 
twelve hours, each diilinguifhed by a particular name 
and figure. They alfo divide the natural day into 
100 parts, and each of thefe into 100 minutes; fo 
that the whole contains 10,000 minutes. In the nor- 
thern parts of Europe, where only two feafons are 
reckoned in. the year, the divitions of the day and night 
are confiderably larger than with us. In Iceland the 
24 hours are divided into eight parts; the fidt of 
which commences at three in the morning; the fe- 
cond at five ; the third at half an hour after eight; the 
fourth at eleven; the fifth at three in the afternoon; the 
iixth at fix in the evening; the feventh at eight, and 
the laft at midnight. In the eaftern part of Turkeftan, 
the day is divided into twelve equal parts, each of 
which is diftinguifhed by the name of fome animal. 
Thefe are fubdivided into eight ksh; fo' that the whole 

, , 24 hours contain 96 keh. 
Divificns The modern divifions of the hour in ufe among us 
t'f the hour are into minutes, feconds, thirds, fourths, &c. each 

“c 
bdnS 3 -'lxt*etb Part ob t’116 former fubdivifion. By the Chaldaeans, Jews, and Arabians, the hour is di- 
vided into 1080 fcruples; fo that one hour contains 
60 minutes, and one minute, 18 fcruples. The an- 
cient Perfians and Arabs were likewife acquainted 
with this divifion; but the Jews are fo fond of it, that 
they pretend to have received it in a fupernatural man- 
ner. “ Ufa char (fay they) afeended into heaven, and 
brought from thence 1080 parts for the benefit of the 
nation..” 

Methods of T. ne divifion of the day being afeertained, it foon 
announcing became an objed to indicate in a public manner the 
the hours, expiration of any particular hour or divifion ; as with- 

out fome general knowledge of this kind, it would be 
in a great meafure impoffible to carry on bufinefs. 
The methods of announcing this have been likewife 
very different. Among the Egyptians it was cufto- 
mary for the priefes to proclaim the hours like watch- 
men among us. The fame method was followed at 
Rome ; nor was there any other method of knowinp- 
the hours until the year 293 B. C. when Papirius 
Curfor firft fet up a fun-dial in the Capitol. A fimi- 
lar method is practifed among the Turks, whofe prlefts 
proclaim from the top of their mofques, the cock- 
crowing, day-break, mid-day, three o’clock in the af- 
ternoon, and twilight, being their appointed times of 
worfhip. 

CHRONOLOGY. 

afYnftru1 As this mode of proclaiming the hour could not but 
merits for be vetT inconvenient, as well as imperfed, the introduc- 
this pur- ti°n 0f an inftrument which every one could have in 
pofe. his poffeffion, and which might anfwer the fame pur- 

pofe, muft have been confidered as a valuable acquili- 
tion. One of the firft of thefe was the clepfydra or 

* Se& CI?/> water clock*. Various kinds of thefe were in ufe 
among the Egyptians at a very early period. The in- 
vention of the inftrument is attributed to Thoth or 
Mercury, and it was afterwards improved by Ctelibius 
of Alexandria. It was a common mcafure of time 
among the Greeks, Indians, and Chaldteans, as well as 
the Egyptians, but was not introduced into Rome till 
the time, of Scipio Nafica. The Chinefe aftronomers 

have long made ufe of it; and by its means divided 
the zodiac into twelves parts; but it is a very inac- 
curate meafure of time, varying, not only accorJino- to 
the quantity of water in the veffel, but' according to 
the ftate of the atmofphere. 

The clepfydra was fucceedcd by the gnomon or 
fun-dial.—This, at firft, was no more than a ftile e- 
recled perpendicularly to the horizon; and it was a 
long time before the principles of it came to be tho- 
roughly underftood. The invention is with Treat 
probability attributed to the Babylonians, from whom 
the Jews received it before the time of Ahaz, when 
w'-e know that a fun-dial was already erected at Jcru- 
falem. The Clnnele and Egyptians alfo were ac- 
quainted with the ufe of the dial at a very early pe- 
riod, and it was confiderably improved by Anaximan- 
der or Anaximenes ; ope of whom is“ for that reafon 
looked upon to be the inventor. Various kinds of 
dials, however, were invented and made ufe of in dif- 
ferent nations long before their introdutlion at Rome. 
1 he firft erected 111 that city, as has been already men- 
tioned, was that by Papirius Curfor; and 30 years 
after, Valerius Miffala brought one from Sicily, 
which was ufed in Rome for no lefs than 99 years, 
though conftru&ed for a Sicilian latitude, and con- 
fequently incapable of {hawing the hours exactly in 
any other place ; but at laft another was conltrudted 
by L. Philippus, capable of meafuring time with great- 
er accuracy. 

_ It was long after the invention of dials before man- 
kind began to form any idea of clocks; nor is it well 
known at wRat period they were firft invented. A 
clock w^as fent by Pope Paul I. to Pepin king of 
France, which at that time wras fuppofed to be the 
only one in the world. A very curious one was alfo 
fent to Charles the Great from the khalif Haroun Al- 
rafehid, which the hiftorians of the time fpeak of wfith 
furprife and admiration : but the greateft improvement 
was that of Mr Huygens, who added the pendulum to 
it. Still, however, the inftruments for dividing time 
were found to he inaccurate for nice purpofes. The 
expanfion of the materials by heat, and their con- 
traction by cold, would caufe a very perceptible al- 
teration in the going of an inftruinent in the fame 
place at difterent times of the year, and much more 
if carried from one climate to another. Various me- 
thdds have been contrived to correCt this ; which in- 
deed can be done very effectually at land by a certain 
conftrudlion of the pendulum; but at fea, where a pen- 
dulum cannot be ufed, the inaccuracy is of confe- 
quence much greater: nor was it thought poffible to 
correct the errors anfing from thefe caufes in any to- 
lerable degree, until the late invention of Mr Plar- 
nlon s time-piece, which may be confidered as making 
perhaps as near an approach to perfection as poffible. & 

Having thus given an account of the more minute 
divifions of time, with the methods of meafnring 
them, we muft now proceed to the larger; which more 
properly belong to chronoldgy, amAvliIch muft be 
kept on record, as no inftrument can be made to 
point them out. Of thefe the divifion into weeks of of vveeks 
feven days is one of the moil ancient, and probably 
took place from the creation of the world. Some, 
indeed, are of opinion, that the week was invented 

fome 
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fome time after for the more convenient notation of 
time ; but whatever may be in this, we are certain 
that it is of the higheft antiquity, and even the molt 
rude and barbarous nations have made ufe of it. It is 
fmgular indeed that the Greeks, notwithftanding their 
learning, fhould have been ignorant of this diviiton ; 
and M. Goguet informs us, that they were al mo ft the 
only nation who were fo. By them the month of 30 
days was divided into three times 10, and the days ot 
it named accordingly. Thus the 15th day of the 
month was called the fecond fftht or fifth 01 the le- 
cond tenth; the 24th was called the third fourth, or 
the fourth day of the third tenth. _ This method was 
in ufe in the days of Hefiod, and it w’as not until fe- 
veral ao-es had elapfed, that the ufe of weeks was re- 
ceived into Greece from the Egyptians. The inha- 
bitants of Cathay, in the northern part of China, were 
likewife unacquainted with the week of feven days, 
but divided the year into fix parts of 60 days eac . 
They had alfo a cycle of 15 days, which they ufed 
as a week. The week was likewile unknown to the 
ancient Perfians and to the Mexicans; the former 
having a different name for every day of the month, 
and the latter making ufe of a cycle oi 13 days. By 
almoft all other nations the week of feven days was 

t6 adopted. . 111 
Ofhoiiday?. It is remarkable, that one day in the week has al- 

ways been accounted as facred by every nation. Ihus 
Saturday was confecrated to pious purpofes among 
the Jews, Friday by the Turks, Tuefday by the Afri- 
cans of Guinea, and Sunday by the Chnftians. 
Hence alfo the origin of Feria or holidays, frequent- 
ly made ufe of in Syftems of Chronology ; and which 
arofe from the following circumftance. In the church 
of Rome the old eccleiiaftical year began with Eaiter- 
week ; all the days of which were called Ferue orA- 
riati, that is, holy, or facred days; and in procefs of 
time the days of other weeks came to be diftinguiih- 
td by the fame appellation, for the two following ica- 
fens, 1. Becaufe every day ought to be holy in the 
effimation of a Chriftian. 2. Becaufe all days are holy 
to ecclefiaftics, whofe time ought to be entirely de- 
voted to religious worlhip.-The term week is fome- 
times ufed to fignify feven yeaus, not only in the pro- 
phetical writings, but likewife by profane authors ; 
thus Varro, in his book infcribed Hebdomades, informs 
us, that he had then entered the 12th week of his 

Of months/ The next divifion of time fuperior to weeks, is that 
of months. This appears to have been, if not coeva 
with the creation, at leaft in ufe before the flood. As 
this divifion is naturally pointed out by the revolution 
of the moon, the months of all nations were origi- 
nally lunar; until after fome confiderable advances 
had been made in fcience, the revolutions of that lu- 
minary were compared with the fun, and thus the li- 
mits of the month fixed with greater accuracy. i he 
divifion of the year into 12 months, as being found- 
ed on the number of full revolutions of the moon in 
that time, has alfo been very general; though Sir juhn 
Chardin informs us, that the Perfians divided the year 
Into 24 months ; and the Mexicans into 18 months of 
20 days each. The months generally contained 30 
days, or 29 and 30 days alternately;, though this vine 
was far from being without exception. The months 
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of the Latins confifted of 16, 18, 22, or 36 daysp 
and Romulus gave his people a year of 10 months 
and 304 days. The ivaratfchadales divide the year 
into xo months; reckoning the time proper for la- 
bour to be nine months, and the wunter feafon, when 
they are obliged to remain inactive, only as one 
month. 

It has been a very ancient cuftom to give names to 
the different months of the year, though this appears 
to have been more modern than the departure of the 
Ifraelitts out of Egypt, as they would otherwife un- 
doubtedly have carried it with them ; but for a con- 
fiderable time after their fettlement in Canaan, they 
diftinguifhed the months only by the names oi fit if, 
fecond, ZS)c. After their return from the Babylo- 
nifli captivity, they adopted the names given to the 
months by the Chaldxans. Other nations adopted 
various names, and arranged the months themfelves ac- 
cording to their fancy, firom this lalLcircumftance 
arifes the variety in the dates of the months ; for as 
the year has been reckoned from different ilgns in the 
ecliptic, neither the number nor the quantity of months 
have been the fame, and their fituation has likewife 
been altered by the intercalations neceffary to be 
made. 

Thefe intercalations became neceffary on account 
of the excefs of the folar above the lunar year ; and 
the months compofed of intercalary days are like- 
wife called embohfmal. Thefe embolifmal months are 
either natural or civil. By the former, the lolar and 
lunar years are adjlifted to one another; and the lat 
ter arifes from the defeeft of the civil year itfelf. 1 he 
ador of the Jews, which always confifts of 30 aays, is- 
an example of the natural embolifmal month.. 

The Romans had a method of dividing their months 
into kalends, nones, and ides, ft he firft was deiived 
from an old word calo, “ to call”; becaufe, at every new 
moon, one of the lower dais of priefts affembied the 
people, and called over, or announced, as many days as- 
intervened betwixt that and the nones, in order to no- 
tify the difference of times and the return of fcftivals. 
The 2d, 3d, 4th, 5th, 6th, and 7th of March, May, 
July, and October, were the nones of thefe months;, 
but in the other months were the 2d, 3d, 4th, and 5th- 
days only. Thus the 5th of January was its nones ; 
the 4th was pndie nojuirum; the third, tertio noncu uin. 
See. ' The ides contained eight days in every month, 
and were nine days*diftant from the nones. Thus the 
t cth day of the four months already mentioned was 
the ides of them ; but in the others the 13th was ac- 
counted as fuch ; the 12th wag pridie uluum, and the 
1 ith tertlo iduwn. The ides wiere fucceeded by the 
kalends; the 14th of January, for iuftance, being the 
19th kalend of February ; tne 1510 was the 18th ka-- 
lend; and fo on till the 31ft of January, which was 
pridie kalendarum ; and February lit was the kalends. 18 ^ 

Among the European nations the month is either Aftrow 
aftronomieal or civil. The former are meaimed by ^ 
the motion of the heavenly bodies ; tne civil coniiks ox 
a certain number of days fpecified oy the laws, 01 by 
the civil inttitutions of any nation or fociety. llm 
aftronomical months, being for the moft part regulated 
by the motions of the fun and moon, aie thus divided 
into folar and lunar, of which the xormer is fometimes 
•dfo caked civil The aftronomical folar month is the ■ times 
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time which the fun takes up in pafiing through a fign 
of the ecliptic. The lunar month is perio lical, fyno- 
dxcal, lidereal, and civil. The fynodical lunar month 
is the time that paffes between any conjunftion of the 
moon with the fun and the conjun&ion following. It 
in eludes the motion of the fun eaftward during that 
time; fo that a mean lunation confifts of 2gd. I zh. 
44 2" 8921. The fidereal lunar month is the time 
of the mean revolution of the moon with regard to the 
fixed ftars. As the equino&ial points go backwards 
about 4 in the fpace of a lunar month, the moon muff, 
in confequence of this retroceffion, arrive at the equi- 
nox fooner than at any fixed ftar, and confequently 
the mean fidereal revolution muff be longer than the 
mean periodical one. The latter confifts of 27ft. 7I1. 
43' 4' 6840. The civil lunar month is computed 
from the moon, to anfwer the ordinary purpofes of life; 
and as it wrould have been inconvenient, in the com- 
putation of lunar months, to have reckoned odd parts 
of days, they have been compofed of 30 days, or of 
29 and 30 alternately, as the neareft round numbers. 
When the month is reckoned from the firft appearance 
of the moon after her conjunction, it is called the 
itienth of illumination. The Arabs, Turks, and other 
nations, who ufe the era of the Hegira, follow this 
method of computation. As twelve lilnar months, 
however, are 11 days lefs than a folar year, Julius 
Csefar ordained that the month fliould be reckoned 
from the courfe of the fun, and not of the moon; and 
that they fiiould confift of 30 and 31 days alternately, 
February only excepted, which was to confift of 28 

1e) days commonly, and of 29 in leap-years. 
Of years. The higheft natural divifion of time is into years. 

At firft, however, it is probable that the courfe of the 
fun through the ecliptic would not be obferved, but 
that all nations would meafure their time by the revo- 
lutions of the moon. W^e are certain, at leaft, that the 
Egyptian year confifted originally of a fingle lunation ; 
though at length it included two or three months, and 
was determined by the ftated returns of the feafons. 
As the eaftern nations, however, particularly the E- 
gyptians, Chaldeans, and Indians, applied themfelves 
in very early periods to aftronomy, they found, by 
comparing the motions of the fun and moon together, 
that one revolution of the former included nearly 12 of 
the latter. Hence a year of 12 lunations was formed, 
in every one of which were reckoned 30 days; and 
hence alfo the diyifion of the ecliptic into 360 degrees. 
The lunifolar year, confifting of 360 days, was in ufe 
long before any regular intercalations were made; 
and hiftorians inform us, that the year of all ancient 
nations was lunifolar. Herodotus relates, that the 
Egyptians firft divided the year into 12 parts by the 
afliftance of the ftars, and that every part confifted of 
30 days. The Thebans corredled this year by adding 
five intercalary days to it. The old Chaldean year 
was alfo reformed by the Medes and Perfians ; and 
fome of the Chinefe miffionaiies have informed us, 
that the lunifolar year was alfo corredfed in China ; 
and that the folar year was afeertained in that country 
to very oonfiderable exadfnefs. The Latin year, before 
Numa’s corredlion of it, confifted of 360 days, of 
which 304 were divided into ten months ; to which 
were added two private months not mentioned in the 
kalendar. 

O L O G Y. 
t The imperfection of this method of computing 

time is now very evident. The lunifolar year was 
about days fhorter than the true folar year, and as 
much longer than the lunar. Hence the months could 
not long correfpond with the feafons ; and even in fo 
Ihort a time as 34 years, the winter months would have 
changed places with thofe of fummer. From this ra- Explana- 
pid variation, Mr Playfair takes notice that a paifage tion of a 
in Herodotus, by which the learned have been exceed- in 
ingly puzzled, may receive a fatisfadlory folution, viz. Hert,dotui* 
that “ in the time of the ancient Egyptian kings, 
the fun had twice arifen in the place where it had for- 
merly fet, and twice fet where it had arifen.” By 
this he fuppofes it is meant, “ that the beginning of 
the year had twice gone through all the figns of "the 
ecliptic ; and that the fun had rifen and fet twice in 
every day and month ojthe year.” This, which fome 
have taken for a proof of moft extravagant antiquity, 
he further obferves, might have happened in 138 years 
only ; as in that period there would be a difference of 
nearly two years between the folar and lunar year. 
Such evident imperfections could not but produce a 
reformation every where; and accordingly we find 
that there was no nation which did not adopt the me- 
thod of adding a few intercalary days at certain inter- 
vals. We are ignorant, however, of the perfon who 
Was the firft inventor of this method. The Theban 
priefts attributed the invention to Mercury or Thoth ; 
and it is certain that they were acquainted with the 
year of 365 days at a very early period. The length ' 
of the folar year was reprefented by the celebrated 
golden circle of Ofymandyas of 365 cubits circumfe- 
rence ; and on eVery cubit of which was infefibed a 
day of the year, together with the heliacal rifings and 
feltings of the ftars. The monarch is fuppofed to • 
have reigned in the 11th or 13th century before the 
Chriftian era. 

1 he Egyptian folar year being almoft fix hours Great E- 
fhorter than the true one, this inaccuracy, in procefs gyptian 
of time, produced another revolution; fome cireum- year» or 

fiances attending which ferve to fix the date of the dif-^a^ular 

covery of the length of the year, and which from the C) CX‘ 
above defeription of the golden circle, we may fuppofc 
to have been made during the reign of Ofymandyas. 
The inundation of the Nile was annually announced 
by the heliacal rifing of Sirius, to which the reformers 
of the kalendar adjufted the beginning of the year, fup- 
poiing that it would remain immoveable In a num- 
ber of years, however, it appeared that their fuppofi- 
tions in this were ill-founded. By reafon of the ine- 
quality above mentioned, the heliacal rifing of Sirius 
gradually advanced nearly at the rate of one day in 
four years; fo that in 1461 years it completed a revo- 
lution, by arifing on every fucceeding day of the year, 
and returning to the point originally fixed forfthe be- 
ginning of the year. This period, equal to 1460 
Julian years, was termed the great Egyptian year, or %% 
canicular cycle. From- the accounts we have of the Of the 
time that the canicular cycle was renewed, the timy oLime wheE 

its original commencement may be gathered with to-^0mmCI1 

lerable certainty. This happened, according to Cen- 
forinus, in the 138th year of the Chriftian ama. Rec- 
koning backward therefore from this time for 1460 
years, we come to the year _B. C. 1322, when the fun 
was in Cancer, about 14 or 15 days after the fummer 

folftiee, 
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foKUce, which happened on Jolp.jth. 1 he Egyptians 
tiled no intercalation till the time ot Aj-gnfttts, when 
the corrected Julian year was received at Alexandria 
bv his order ; but even this order was obeyed only by 
the Greeks and Romans who refided in that city ; the 
fuperilitious natives refufmg to make any addition to 
the length of a year which had been fo long eftabinhed 

^ a^not informed at what predfe period the 
true year was obferved to confift of nearly fix hours 
more*than the 365 days. Though the pnefts of 1 he- 
bes claim the merit of the difeovery, Herodotus makes 
no mention of it; neither did Thales, who introduced 
the year of 365 days into Greece, ever ufe any inter- 
calation. Plato and Eudoxus are faid to have obtain- 
ed it as a fecret from the Egyptians about 80 years 
after Herodotus, and to have carried it into Greece ; 
which {bowed, that the knowledge of this form oi the 
year was at that time recent, and only known to a tew 
learned men. . , 

The year of the ancient Jews was luniiolar ; and 
we are informed by tradition, that Abraham preferved 
in his family, and tranfmitted to poftenty, the Chal- 
dean form of the year, confiding of 360 days : which 
remained the fame without any correaion until the 
date of the era of Nabonaffar. The folar year was 
adopted among them after their return from the La- 
bylomfh captivity; but when fubjefted to the Hcctf- 
fors of Alexander in Syria, they were obliged to admit 
the lunar year into their kalendar. In order to adju 
this year to the courfe of the fun, they added at cer- 
tain periods a month to Adar, formerly mentioned, 
and called it Ve Adar. They compofed alfoa cycle 
of IQ vears, in feven of which they inferted the inter- 
calary month. This correction was intended to regu- 

' late the months in fuch a manner, as to bring the 15th 
of Nifan to the equinoctial point ; and hkewile the 
courfes of the feafons and feafts in fuch a manner, that 
the corn might be ripe at the paffover as the law re- 

^We* ftall not take up the reader’s time with any 
further account of the years made ufe of by d me rent na- 
tions, all of which are refolved at lall into the lum- 
folar ; it will be fufficient to mention the improve- 
ments in the kalendar made by the two great reformers 
of it, Julius Csefar, and Pope Gregory XIII. i he 
inftitution of tjre Roman year by Romulus has be.n 
already taken notice of; but as this was evidently very 
imperfea, Numa, on his advancement to the throne, 
undertook .0 reform it. With a defign to make a 
complete lunar year of It, he added 50 days to the 
304. of Romulus; and from every one of his months, 
which confided of 3* and 30 days, he borrowed one 
day. Of thefe additional days he compofed two 
months; calling the one January, and the other be- 
bruary. Various other corre&rons and adjuftments 
were made ; but when Julius Caefar obtained the fQv^ 
reignty of Rome, he found that the months had con- 
fiderably receded from the feafons to which Numa had 
adjuited them. To bring them forward to their places, 
he formed a year of 15 months, or 445 days, whuc , 
on account of its length, and the defign with which it 
was formed, has been called the year of confufion. K 
terminated on'the fir ft of January 45 b. C. an 
from this period the civil year and months were re- 
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eulated by the courfe of the fun. The year ot 
ma being ten days fhorter than the folar year, two 
days were added by Julius to every one ot die mont i 
of January, Auguft, and December ; and one Ja April, 
June, September, and November. He ordained l^e- 
wife, that an intercalary day fhoutd be added tvuy 
fourth year to the month of February, by reckoning 
the 24th-day, or fixth#of the kalends of March, twice 
over. Hence this year was ftyled bijfextile, and alio 
leap year, from its leaping a day more than a com- 

The Julian year has been ufed by modern chijonolo- 
gers, as being a meafure of time extremely fimpie and 
fufficiently accurate. It is ftill, however, fomewhat 
imperfect; for as the true folar year confifts or 36^- 
rh. 48 4Ci', it appears that in 131 years after the 
Julian correaion, the fun mull have arrived one day 
too foon at the equinoctial point. During Caefar s 
reinn the vernal equinox had been obferved by Sofige- 
nes on the 25th of March; but by the time of the 
Nicene council it had gone backward to the 2 ifi. 
The caufe of the error was not then known ; bat m 
1 r82, when the equinox happened on tlie Ilth ?f 
March, it was thought proper to give the kalendar its- 
lad corredion. Pope Gregory XIII.' having mvited 
to Rome a confiderable number of mathematicians and 
aftronomers, employed ten years in the examination ot 
their feveral formulae, and at laft gave the preference to 
thatof Alofia and Antoninus Lelms? who were bio- 
thers Ten days were now cut off in the month o. 
Oapber, and the 4th of that month was reckoned the 
I cth. To prevent the feafons from receding in m.u 
to come, he ordained that one day fhomd be added 
every fourth or biffextile year as before ; and that the 
, dooth year of the Chriitian era, and every fourth 
century thereafter, Ihould be a biSTextile or leap year. 
One day therefore is to be intercalated in the years 
2000, 2400, 2800, &c. but m the other centuries, as 
1700, 1800,1900, 2100, &c. It IS to be fuppi ei e , 
and thefe are to be reckoned as common years. Even 
this correaion, however, is not abfolutely exact; but 
the error muft be very inconfiderable, and scarce 
amounting to a day and an half in 5000 years. 

The commencement of the year has been ce.-r Corn- 
mined by the date of feme memorable event or occur-inencen,^ 
rence, fuch as the creation of the world, the umver a 
delude, a coniunaion of planets, the incarnation 01 
our Saviour, &c. and of courfr has been referred to 
different points in the ecliptic. The Chmuzean and 
the Egyptian years were dated from the autumnal 
equinox. The ecclefiaftical year of the Jews began in 
the fpring; but, in civil affairs, they retained the epoch 
of the Egyptian year. The ancient Chmefe reckoned- 
from the new moon neareff to the middle of Aquarius; 
but, according to fome recent accounts, the beginning 
of their year was transferred (R. C. 1 740) to the new 
moon neareft to the winter folftice This likewife is 
the date of the Japanefe year. Diemfchid, or Gem- 
fchid, king of Perfia, obferved, on the day of his pub- 
lic entry into- Perfepolis, that the fun entered into- 
Aries. In commemoration of this fortunate event and 
coincidence, he ordained the beginning of the year to- 
lx removed from the autumnal to fhe vernal equinox. 
This epoch was denominated Neurit*, viz. new-day; 
and is ftill celebrated with great pomp and ^ftivity. 
3 
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(See Epochs). The ancient* SwediTi year commen- 
ced at the winter folftice, or rather at the time of the 
iun s appearance in the horizon, after an abfence of 
about 40 days. i he feaft of tins epoch was folemnifed 
011 the 20th day after the folftice. ^ Some of the Gre- 
cian ftates computed from the vernal, fome from the 
autumnal equinox, and others from the fummer tropic. 
1 he year of Romulus commenced in March, and that 
of Numa in January. The Turks and Arabs date the 
year from the 16th of July; and the American In- 
dians reckon from the firft appearance of the new 
moon of the vernal equinox. The church of Rome 
has fixed new-year’s-day On the Sunday that corre- 
iponds with the full moon of the fame feafon. The 
Venetians, Florentines, and Pifans in Italy, and the 
inhabitants of Treves in Germany, begin the year at 
the vernal equinox. The ancient clergy reckoned 
from the 25th of March ; and this method was ob- 
ferved in Britain, until the introduftion of the new 
yk (A. D. 1752); after which our year commenced 

26 cn the 1 ft day of January, 
Of cycles. _ Befides thefe natural divifions of time arifing imme- 

diately from the revolutions of the heavenly bodies, 
there are others formed from fome of the lefs obvious 
coniequences of thefe revolutions, which are called cy- 
cles, fiom the Greek xuxxtgr-. a circle* The molt re- 
markable of thefe are the following. 

*• The cycle of the fun is a revolution of 28 years, in 
Avhich time the days of the months return again to the 
fame days of the week ; the fun’s place to the fame 
figns and degrees of the ecliptic on the fame months 
and days, fo as not to differ one degree in 100 
years; and the leap-years begin the fame courfe 
over again with refpeA to the days of the week 

27 on which the days of the months fall. The cycle of 
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luibTr "Yr""”’ call<:<1 th' g°lda, number, is a re- volution of 19 years; m which time, the conjundions, 
oppofitions, and other afpeds of the moon, are within 
an hour and half of being the fame as they were pn the 
fame days of the months 19 years before. The in- 
diSlon is a revolution of 15 years, ufed only by the 
Romans for indicating the times of certain payments 
made by the fubjeds to the republic : It was eftablilhed 

a8 by Conftantine, A. D. 312. 
To find the The year of our Saviour’s birth, according- to the 
year of any vulgar era, was the 9th year of the foJar cycle, the 
eye e. gjfl year of the lunar cycle; and the 312th year after 

his birth was the firft year of the'Roman indidion. 
1 herefore, to find the year of the folar cycle, add 9 to 
any given year of Chrift, and divide the fum by 28, the 
quotient is the number of cycles elapfed fince his birth, 
and the remainder is the cycle for the given year : If 
nothing remains, the cycle is 28. To ’find the liinar 
cycle, add one to the given year of Chrift, and divide 
the fum by 19 ; the quotient is the number of cycles 
elapfed in the interval, and the remainder is the cycle 
for the given year: If nothing remains, the cycle is'19. 
Lattly, fubtrad 312 from the given year of Chrift, 
and divide the remainder by 15; and what remains af- 
ter this divifion is the indidion for the given year: If 

29 nothing remains, the indidion is 15. 
Variation of Although the above deficiency in the lunar circle of 

numhii™ aniwUr and an half Fears be but fnall, yet in summers. 79* . 

time it becomes fo feniib'fe as to make a whole natural 
day in 310 years. So that, although this cycle be of 
ule, when the golden numbers are rightly placed againft 
the days of the months in the kalendar, as in the Com- 
mon Prayer Books, for finding the days of the mean 
conjundions or oppofitions of the fun and moon, and 
confequently the time of Eafter ; it will only ferve for 
310 years, old ftyle. For as the new and full moons 
anticipate a day1 in that time, the golden numbers ought 
to M placed one day earlier in the kalendar for the next 
310 years to come. Thefe numbers were rightly placed 
again It the days of new moon in the kalendar, by the 
council of Nice, A. D. 325 ; but the anticipation, 
which has been negleded ever fince, is now grown ahnoft 
into 5 days: And therefore all the golden numbers 
ought now to be placed 5 days higher in the kalendar 
for the old ftyle than they were at the time of the faid 
council; or 6 days loyver for the new ftyle, becaufe at 
prefent it differs 11 days from the old. J 

j.n the fin ft or tne following tables the golden numbers To find thi 
under the months Hand againit the days of new moon in Kolden 

the left-hand column, for the new ftyle ; adapted chiefly nim'bcr' 
to the ieconn year after leap-year, as being the neareit 
mean foi all die xour ; and will ferve till the year 1900. 
Therefore, to find the day of new moon in any' month 
of a given year till that time, look for.the golden num- 
ber of that year under the defired month, and againft 
itjou have the day of new moon in the left hand co- 
lumn. Thus, fuppofe it were required to find the day 
of new moon in September 1789; the golden number 
for that year is 4, which I look for under'December, 
and right againft it in the left-hand column you will 
find 17, which is the day of new moon in that month. 
Ar. L. If all the golden numbers, except 17 and 6, 
were fet one day lower in the table, it would ferve from 
the beginning of the year 1900 till the end of the year 
2199. The table at the end of this feftion {hows the 
golden number for 4000 years after the birth of Chrift, 
by looking for the even hundreds of any given year at 
the left-hand, and for the reft to make up that year at 
the head of the table ; and where the columns meet, 
you have the golden number (which is the fame both 
in old and new ftyle) for the given year. Thus, fup- 
pofe the golden number was wanted for the year 1789; 
look for 1700 at the left-hand of the table, and for 89 
at the top of it; then guiding your eye downward 
from 89 to over-againft 1700, you will find 4, which is 
the golden number for that year. 

But becaufe the lunar cymle of 19 years fometimes 
includes five leap-years, and at other times only four, 
this table will fometimes vary a day from the truth in 
leap-years after February. And it is impofiible to have 
one more conebt, unlefs we extend it to four times 19 
01 76 years ; in which there are 19 leap-years without 
a lemainder. But even then to have it of perpetual ufe, 
it muft be adpated to the old ftyle ; becaufe, in every 
centurial year not divifiblr by 4, the regular courfe of 
leap-]} ears is interrupted in the new ; as will be the 
cafe in the year 1800. < 
. 2' cy^e of Eafter, alfo called the Dlonyjlanperiod, Diorfyfiafi 
is a revolution cf 532 years, found by multiplying thel^dod, or 
fulai c^cle 28 by the lunar cycle 19. If the new moons C)f 
did not anticipate upon this cycle, Eafter-day would Cr" 

always 
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always be the Sunday next after the firft full moon 
-which follows the 21 ft of March. But, on account of 
the above anticipation, to which no proper regard was 
had before the late alteration of the ftyle, the ecclefia- 
ftic Eafter has feveral times been a week different from 
the true Eafter within this laft century . which incon- 
venience is now remedied by making the taole, which 
ufed to find Eafter for ever, in the Common Prayer 
Book, of no longer ufe than the lunar difference from 
the new ftyle will admit of. 

The earlieft Eafter poffible is the 22d of March, the 
lateft the 25th of April. Within thefe limits are 35 
days, and the number belonging to each of them is call- 
ed the numltr of direction; becaufe thereby the time of 
Eafter is found for any given year. 

The firft feven letters of the alphabet are commonly 
placed in the annual almanacs, to {how on what days 
of the week the days of the months fall throughout 
the year. And becaufe one of thofe feven letters muft 
nectffarily ftaad againft Sunday, it is printed in a ca- 
pital formj and called the dominical letter; the other 
fix being inferted m fmall characters, to denote the 
other fix days of the week. Now, Imce a common Julian 
year contains 365 days, if this number be divided by 7 
(the number of days in a week) there will remain one 
day. If there had been no remainder, it is plain the 
year would conttantly begin on the fame day of the 
week: but fince one remains, it is plain, that the yeai 
muft begin and end on the fame day of the week ; and 
therefore the next year will begin on the day following. 
Hence, when January begins on Sunday, A is the do- 
minical or Sunday letter for that year : Then, becaufe 
the next year begins on Monday, the Sunday will fall 
on the feventh day, to which is annexed the feventh let- 
ter G, which therefore will be the dominical letter for 
all that year : and as the third year will begin on 
dav, the Sunday will fall on the fixth day ; therefore F 
will be the Sunday letter for that yean Whence it is 
evident, that the Sunday letters will go annually in a 
retrograde order thus, G, F, E, D, C, B, A. And, 
in the courfe of feven years, if they were all common 
fines, the fame days of the week and dominical letters 
would return to the fame days of the months. But 
becaufe there are 366 days in a leap-year, if this num- 
ber be divided by 7, there will remain two days over 
and above the 52 weeks of which the year confifts. 
And therefore, if the leap-year begins on Sunday, it 
will end on Monday ; and the next year will begin on 
Tuefdav, tfie firft Sunday whereof muft fall on the fixth 
of January, to which is annexed the letter F, and not 
G, as in common years. By this means, the leap-year 
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returning every fourth year, the order of the dominical 
letters is interrupted; and the feries cannot return to 
its firft ftate till after four times feven, or 28 years ; and 
then the fame days of the months return in order to the 
fame days of the week as betore. 

TABLE I. 

Vol. IV. Part IT. 
TABLE 
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TABLE XI. 

1. ABLE, Jljowiitg the Golden Number, (which is the fame both in the Old and Nfi'w Stile), from\ 
the Chrijlian Era, to A. D. 4000. 

Years lefs than an hundred. 

Hundreds 
of 

Years. 

o 
100 
200 
300 
400 

500 
600 
700 
800 
900 

1000 2900 
1100 3000 

1900 3800 
2000 3900 
2100:4OOO 
2 200 &C. 
23OO 

24CO 
2500 
2600 
2700 
2800 

1200 
1300 

I4OO 

IJOO 
1600 
1700 
l800 

31OO 
3200 
33°° 

3400 
3500 
3600 
3700 

33 
57 
76 
95 

1 
6 

11 
16 

2 

7 
12 
17 

3 
8 

J3 
18 
4 
9 

'4 

J9 
5 

10 
*5 

31 4 
3 j 9 

MM 
18.19 
4j 5 

4 
23 '24 

10 11 
15 16 

2 
7 

12 113 
1718 

17 
3 
8 

*3 
18 

4 
9 

J4* 
J9 

7! 8 
26 (27 
45 46 

65 

6 7 
xi 12 
16 17 

2 3 

11 
16 

2 
7 

12 

17 
3 
8 

M 
18 

4 
9 

M 
T9 
5 

10 
J5 

1 
6 

12U3 
32 

>31 f4 
19 
5 

10 
>5 

‘5 
t 
6 

11 
16 

2 
7 

12 
17 

3 

8 
13 
18 
4 
9 

>4 
>9 
5 

10 

1718 
36137 
55 156 
74175 
93 94 

>3 

i 9 
! '4 

5 
10 

17 
3 
8 

*3 
18 

4 
9 

H 
19 

5 

10 
>5 

1 
6 

I 1' 

9! 10 
Ml M 
19 1 

15x6 
x j 2 
6! 7 

11112 

5 
10 
15 

1 
6 

11 
16 

2 
7 

12 

17 
3 
8 

J3 
33 

Julian pe. From the multiplication of the folar cycle of 28 
nod. years into the lunar cycle of 19 years, and the Roman 

indiftion of 15 years, arifes the great Julian period, 
confifting of 7980 years, which had its beginning 764 
years before Strauehius’s fuppofed year of the creation 
(for no later could all the three cycles begin together), 
and it is not yet completed: And therefore it includes 
all other cycles, periods, and eras. There is but one 
year in the whole period that has the fame numbers for 
the three cycles of which it is made up : And there- 
fore, if hiftorians had remarked in their writings the 
cycles of each year, there had been no difpute about 

34 the time of any adtion recorded by them. 
To find'the The Dionyfian or vulgar era of Chrift’s birth was 
year of the about the end of the year of the Julian period 4713 ; 

nod*111 anc^ confequently the firft year of his age, according to 
that account, was the 4714th year of the faid period. 
Therefore, if to the current year of Chrilt we add 
4713, the fum will be-the year of the Julian period. 
So the year 1789 will be found to be the 65028 year 
of that period. Or, to find the year of the Julian pe- 
riod anfwering to any given year before the firft year 
of Chrift, iubtradl the number of that given year from 
4714, and the remainder will be the year of the Julian 
period. Thus, the year “85 before the firft year of 
Chrift (which was the 584th before his birth) was the 
4129th year of the faid period. Laftly, to find the 

cycles of the fun, moon, and indi&ion for any given 
year of this period, divide the given year by 28, 19, 
and 15; the three remainders wall be the cycles fought, 
and the quotients the numbers of cycles run fince°the 
beginning of the period. So in the above 4714th year 
of the Julian period, the cycle of the fun was 10, the 
cycle of the moon 2, and the cycle of indidtion 4 ; 
the folar cycle having run through 168 courfes, the 
lunar 248, and the indidfion 314. 

The vulgar era of Chrift’s birth was never fettled Yea/of 
till the year 527, when Dionyfius Exiguus, a Roman Chrift’s 
abbot, fixed it to the end of the 4713th year of thehfith when 
Juhan period, which was four years too late ; for ourfetticd* 
Saviour was born before the death of Herod, who 
fought to kill him as foon as he heard of his birth. 
And, according to the teftimony of Jofephus (B. xvii. 
ch. 8.), there was an eclipfe of the moon in the time 
of Herod’s laft illnefs ; which eclipfe appears by our 
aftronomical tables to have been in the year of the Ju- 
lian period 4710, March 13th, at 3 hours paft mid 
night, at Jerufalem. Now, as our Saviour muft have 
been born fome months before Herod’s death, fince in 
the interval he was carried into Egypt, the lateft time 
in which we can fix the true ara of his birth is about 
the end of the 4709th year of the Julian period. 

As theie are certain fixed points in the heavens from Era* or E» 
which aftronomers begin their computations, fo there Pochs-.* 

1 are 
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are certain points of time from which hiftorians begin 
to reckon ; and th fe point s or roots of time are called 
eras or epochs. T'he moft remarkable eras are, thofe 
of the Creation, the Greek Olympiads, the building 
of Rome, the era of Nabonaffar, the death of Alex- 
ander, the birth of Chrift, the Arabian Hegira, and 
the Perfian Jefdegird : All which, together with fe- 
veral others of lefs note, have their beginnings fixed 
by chronologers to the years of the Julian period, 
to the age of the world at thofe times, and to the years 
before and after the year of Chrift’s birth. 

{tone Having thus treated- as fully as our limits will ad- 
onology. of the various divifions of time, we muft now con- 

fider the fecond part of chronology, viz. that which 
more immediately relates to hiftory, and which has 
already been obferved to have the four following foun- 
dations : i. Aftronomical obfervations, particular- 
ly of eciipfes. 2. The teftimonies of credible au- 
thors. 3. Epochs in hiftory univerfally allowed to be 
true. 4. Ancient medals, coins, monuments, and in- 
feriptions. We {hall ceniider thefe four principal 
parts in the order they here ftand. 

I. 

It is with great reafon that the eciipfes of the fun 
and moon, and the afpe&s of the other planets, have 
been called public and celeilial chara&ers of the times, 
as their calculations afford chronologers infallible proofs 
of the precife epochs in which a great number of the 
moft fignal events in hiftory have occurred. So that 
in chronological matters we cannot make any great 
progrefs, if we are ignorant of the ufe of aftronomic 
tables, and the calculation of eciipfes. The ancients 
regarded the latter as prognoftics of the fall of em- 
pires, of the lofs of battles, of the death of monarchs, 
isfe. And it is to this fuperftition, to tins wretched 
ignorance, that we happily owe the vaft labour that 
hiftorians have taken to record fo great a number of 
them. The moft able chronologers have collefted 
them with Hill greater labour. Calvifius, for example, 
founds his chronology on 144 eciipfes of the fun, and 
127 of the moon, that he fays he had calculated. The 
grand conjunction of the two fuperior planets, Saturn 
and Jupiter, which, according to Kepler, occurs once 
in 800 years in the fame point of the zodiac,*and which 
has happened only eight times fince the creation (the 
laft time in the month of December 1603), may alfo 
furniftr chronology with inconteftable proofs. The 
fame may be faid of the tranfit of Venus over the fun, 
which has been obferved in our days, and all the other 
uncommon pofitions of the planets. But among thefe 
celeftial and natural characters of times, there are .alfo 
fome that are named civil or artificial, and which, 
neverthelefs, depend on aftronornic calculation. 

Such are the folar and lunar cycles ; the Roman 
indidtion ; the feaft of Eafter; the biffextile year ; the 
jubilees ; the fabbatic years ; the combats and Olym- 
pic games of the Greeks ; and hegira of the Maho- 
metans, &c. And to thefe may be added the periods, 
eras, epochs, and years of different nations, ancient 
and modern. We {hall only remark on this occalion, 
that the period or era of the Jews commences with 
the creation of the world; that of the ancient Romans 
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with the foundation of the city of Rome *, that of the 
Greeks at the eftablifhment of the Olympic games ; 
that of Nebuchadnezzar, with the advancement of 
the firft king of Babylon to the throne; the Yezde- 
gerdic. years, with the laft king of the Perfians of 
that name ; the hegira of the Turks with the flight 
of Mahomet from Mecca to Medina, £sV. The year 
of the birth of Chrift was the 4713th year of the 
Julian period, according to the common method of 
reckoning. Aftronomical chronology teaches us to 
calculate the precife year of the Julian period in which 
each of thefe epochs happened. 

IL oft'/ The teftimony of authors is the fecond principal t-mony 
part of hiftoric chronology. Though no man what- author 
ever has a right to pretend to infallibility, or to 
be regarded as a facred oracle, it would, however, 
be making a very unjuft judgment of mankind, to' 
treat them all as dupes or impoftors; and it would be 
an injury offered to public integrity, were we to doubt 
the veracity of authors univerfally efteemed, and of 
fadts that are in themfelves right worthy of belief. It 
would be even a kind of infatuation to doubt that 
there have been fuch cities as Athens, Sparta, Rome, 
Carthage, CsV. or that Xerxes reigned in Perlia, and 
Auguftus in Rome: whether Hannibal ever was in Italy; 
or that the emperor Conftantine built Conftantino- 
ple, IfSc. The unanimous teftimony of the moft re- 
fpedtable hiftorians will not admit any doubt of thefe 
matters. When an hiftorian is allowed to be com- 
pletely able to judge of an event, and to have no in- 
tent of deceiving by his relation, his teftimony is irre- 
cufable. But to avoid the danger of adopting error 
for truth, and to be fatisfied of a fadt that appears 
doubtful in hiftory, we may make ufe of the four fol- 
lowing rules, as they are founded in reafon. 

1. We ought to pay a particular regard to the 
teftimonies of thofe who wrote at the fame time the 
events happened, and that have not been contradidled 
by any cotemporary author of known authority. Who 
can doubt, for example, of the truth of the fadts re- 
lated by admiral Anfon, in the hiftory of his voyage 
round the world ? The admiral faw all the fadts there 
mentioned with his own eyes, and publilhed his book 
when two hundred companions of his voyage were 
ftill living in London, and could have contradidted 
him immediately, if he had given any falfe or exag- 
gerated relations. 

2. After the cotemporary authors, we fliould give 
more credit to thofe who lived near the time the events 
happened, than thofe who lived at a diftance. 

3. Thofe doubtful hiftories, which are related by 
authors that are but little known, can have no weight if 
they are at variance with reafon, or eftabhftied tradition. 

4. We muft diftruft the truth of a hiftory that is re- 
lated by modern authors, when they do not agree a- 
mong themfelves in feveral circumftances, nor with 
ancient hiftorians, who are to be regarded as original 
fources. We fiiould efpecially doubt the truth of thofe 
brilliant portraits, that are drawn at pleafure by fuch 
as never knew the perfons they are intended for, and 
even made feveral centuries after their deceafe. 

The moft pure and moft fruitful fource of ancient 
5 C 2 hiftory 
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hiftery is doubtlefs to be found intHe Holy Bible. Let 
us here for a moment ceafe to regard it as divine, and 
let us prefume to confider it as a common hiftory. 
Now, when we regard the writers of the books of the 
Old Teftament, and confider them fometimes as au- 
thors, fometimes as ocular witneffes, and fomelimes 
as refpeckible hiftorians; whether we reflect on the 
uinplicity of the narration, and tlie air of truth that 
is there csnftantly vifible ; or, when we confider the 
care that the people, the governments, and the 
learned men of all ages, have taken to preferve the 
true tent of the Bible ; or that we have regard to the 
happy conformity of the chronology of the holy fcrip- 
tures with that of profane hillory : or, if we obferve 
the admirable harmony that is between thefe books 
and the molt refpc(Stable hiliorians, as Jofephus and 
others : and laitly, when we confider that the books 
of the holy feripture furnilh us alone with an accurate 
hiltcry of the world from the creation, through the 
line of patriarchs, judges, kings, and princes of the 
Hebrews ; and that we may, by its aid, form an ai- 
molt entire feries of events down to the birth of 
Chrilt, or the time of Augustus, which comprehends a 
1 pace of about 4000 years, feme fmall interruptions 
excepted, and which are ealily fupplied by profane 
hiitory : when all thefe refledlions are jultly made, 
we mud confiantly allow that the feriptures form 
a book which merits tire firft rank among all the 
fources of ancient hillory. It has been objected, that 
this book contains contradictions ; but the molt able 
interpreters have reconciled thefe feeming contradic- 
tions. It has been faid, tfiat the chronology of the 
Hebrew text and the Vulgate do not agree with the 
chronology of the verfion of the Septuagint; but the 
founded critics have fhown that they may be made to 
agree. It has been obferved, moreover, that the 
feriptures abound with miracles and prodigies ; but 
they are miracles that have really happened : and 
what ancient hillory is there that" is not rilled with 
miracles, and other marvellous events? And do we for 
that rejed their authority ? Cannot the true God be 
fuppofed to have performed thofe miracles which 
Pagan hidorians have attributed to their falle divini- 
ties ? Mull we pay no regard to the writings of 
Livy, becaufe his hidory contains many fabulous re- 
lations ? 

Epochs. The epochs Form the third principal part of chro- 
nology. Thefe are thofe fixed points in hiftory that 
have never been contelled, and of which there can, 
in fad, be no doubt. Chronologers fix on the events 
that are to ferve as epochs, in a manner quire arbi- 
trary ; but this is of little confequence, provided the 
date- of thefe epochs agree, and that there is no con- 
tradidiqn in the fads themfelves. When we come 
to treat exprefsly on hiftory, we lhall mention, in our 
progrefs, all the principal epochs. 

4. , Iv- 
Medals,&c. Medals, monuments, and inferiptions, form the 

fouith and lad principal part of chronology. It is 
fcarce more than 150 years lince clofe application has 
been made to the ftudy of thefe ; and we owe to the 
celebrated Spanheim the greateft obligations, for the 

progrefs that is made in this method: his excel- 
lent work, Be prafiantia et ufu numifmatum anti- 
quorum, has fliown the great advantages of it; and 
it is evident that thefe monuments are the mod au- 
thentic witnelfes that can be produced. It is by the 
aid ol medals that M. Vaillant has compofed his judi- 
cious hiftory of the kings of Syria, from the time of 
Alexander the Great to that of Pompey : they have 
been, moreover, of the greateft fervice in elucidating 
all ancient hidory, efpecially that of the Romans ; and 
even fometimes that of the middle age. Their ufe 13 
more fully fpoken of in the article Medals. What 
we here lay of medals, is to be underdood equally, in 
its fuu Force, ot ancient mlcriptions, and of all other 
authentic monuments that have come down to us. 

Lvefy reader, endowed with a jud difeernment, 
will readily allow that thefe four parts of chronology 
afford clear lights, and are excellent guides to con- 
duct us through the thick darknefs of antiquity. That 
impartiality, however, which directs us to give a 
faithful relation of that which is true and falle, of the 
certainty and uncertainty of all the fci’ences, obliges 
us here freely to confefs, that thefe guides are not in- 
fallible, nor the proofs that they afford mathematical 
demoniirations. In fact, with regard to hidory in 
general, and ancient hidory in particular, fomethi'ng 
mud be always left to conjeCture and hrlloric Faith. It 
would be an offence againll common probity, were 
we to fuffer Ourfelves to pafs over in iilemx* thofe 
objeClions which authors of the greateft reputation 
have made agaiidt the certainty of chronology. We 
frail extraCt them from their own works ; and we 
hope that there is no magidrate, theologian, or pub- 
lic profeffor in Europe, who would be mean enough 
to accufe us of a crime, for not unworthily dafguifing 
the truth. 

I. The prodigious difference there is between the 
Septuagmt Bible and the Vulgate, in point of chrono- 
logy, occafions an embarraffment, which is the more 
difficult to avoid, as we cannot pofitively fay on which 
fide the error lies. The Greek Bible counts, for ex- 
ample, from the creation of the world to the birth cf 
Abraham, 1500 years more than the Hebrew and La- 
tin Bibles, GV. 2. LIow difficult is it to ascertain the 
years of the judges of the jewifii nation, in the Bible ? 
V\ hat darknefs is fpread over the fucceffion of the 
kings of Judah and ifrael ? The calculation of time is 
there fo inaccurate, that the feripture never marks if 
they aie current or complete years. For we cannot 
fuppofe that a patriarch, judge, or king, lived ex- 
actly 60, 90, 100, or 969 years, without any odd 
months or days. 3. The different names that the 
Affyrians, Egyptians, Perfians, and Greeks, have gi- 
ven to the fame prince, have contributed not a little 
to embarrafs all ancient chronology. Three or four 
princes have borne the name of Affuerus, though they 
had alio other names. If we did not know that Na- 
bucodonofor, Nabucodrofor, and Nabucolaffar, were 
the fame name, or the name of the fame man, we 
ffiould fcarcely believe it. Sargon is Sennacherib; 
G/.ias is Azanas ; Sedecias is Mathanias ; Joachas is 
ado called Sellum ; Afaraddon, which is pronounced 
indifferently Efarhaddon and Afarhaddon, is called 
Afenapuar by the v^uth<£ans; and by an oddity of which 
we do not know the origin, Sardanapalus is called 
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by the Greeks Tenos Concoleros. 4. There remain 
to us but few monuments of the firft monarchs of the 
world. Numberlefs books have been loft, and thofe 
which have come down to us are mutilated or altered 
by trailfcribers. The Greeks began to write very 
late. Herodotus, their firft hiftorian,. was of a credu- 
lous difpofition, and believed all the fables that were 
related by the Egyptian priefts. The Greeks were 
in general vain, partial, and held no nation in efteem 
but their own. The Romans were ftill more infatu- 
ated with notions of their own merit and grandeur: 
their hiftorians were altogether as unjuft as was their 
fenate, toward other nations that were frequently far 
more refpeAable. 5. The eras, the years, the periods 
and epochs, were not the fame in each nation ; and 
they, moreover, began at different feafons of the year. 
All this has thrown fo much obfcurity over chronolo- 
gy, that it appears to be beyond all human capacity 
totally to difperfe it. 

Chriftianity itfelf had fubfifted near 1200 years, 
before they 'knew precifely how many years had 
palled fince the birth of our Saviour. They faw 
clearly that the vulgar era was defective, but it was 
a long time before they could comprehend that it re- 
quired four whole years to make up the true period. 
Abbe Denis the Little, who in the year 532 was 
the firft among the Chriftians to form the era of that 
grand epoch, and to count the years from that time, 
in order to make their chronology altogether Chn- 
ftian, erred in his calculation, and led all Europe into 
his error. They count 132 contrary opinions of diffe- 
rent authors concerning the year in which the Meffiah 
appealed on the earth. M. Vailemont names 64 of 
them, and all celebrated writers. Among all thefe 
authors, however, there is none that reckon more 
than 7000, nor lefs than 3700 years. But even this 
difference is enormous. The muff moderate fix the 
birth of Chrift in the 4ocoth year of the world. . The 
rtafons, however, on which they found their opinion, 
appear to be fufficiently arbitrary. 

" Be thefe matters, however, as they may, the 
wildom of Providence has fo difpofed all things, 
that there remain fufficient lights to enable us nearly 
to connect the ferics of events: for in the (iiff ^oco 
seal* of the world, where profane hiftory is defec- 
tive, we have the chronology of the Bible to diredl 
us; and after that period, where we find more obfeu- 
xity in the chronology of the holy feriptures, we have, 
on the other hand, greater lights from profane au- 
thors. It is at this period that begins the time which 
Varro calls hijioric: as, fince the time of the Olym- 
piads, the truth of fuch events as have happened 
ihines clear in hiftory. Chronology, therefore, draws 
its principal lights from hiftory; and, in return, ferves 
it as a guide. Referring the reader, therefore, to 
the article itIistory, and the Chdri theieto annexed, 
we fiiall conclude the prefent article with 
^ C H R o N o 1. o'G 1 c A lTa B L E of Remarkable E vents, 

DfcoveneS) and Inventitnsi from the Creation to 
the Tear 1^783. 

Bef. Chrift. , » , . „ 
4008 The creation of the world, and Adam ana Lve. 
4007 The birth of Cain, the firft who was born of a 

woman. 
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3017 Enoch, for his piety, is tranfiated to heaven.. 
2352 The old world is deftroyed by a deluge which 

continued 377 days. 
2247 The tower of Babel is built about this time by 

Noah’s pofterity, upon which God miraeuloufiy 
confounds their language, and thus difpetles 
them into different nations. 

2207 About this time, Noah is, with great probability, 
fuppofed to have parted from his rebellious^ 
offspring, and to have led a colony of fome of 
the more traftable into the eaft, and there either 
he or one of his fucceffors to have founded the 
ancient Chinefe monarchy. 

2234 The celeftial obfervations are begun at Babylon, 
the city which firft gave birth to learning and 
the fciences. 

2188 Mifraim, the fon of Ham, founds the kingdom 
of Egypt, which lafted 1663 years, down td 
the conqueft of Cambyles, in 525 before Chrift. 

2039 Ninus, the fon of Belus, founds the kingdom of 
Affyria, which lafted above 1000 years, and 
out of its ruins were formed the Affyrians of 
Babylon, thofe of Nineveh, and the kingdom 
of the Medes. 

X985 The covenant of God made with Abrani, when 
he leaves tlaran to go into Canaan, which be- 
gins the 430 years of fojourning. 

1961 The cities of Sodom and Gomorra are deftroyed 
for their wickednefs by fire from heaven. 

1856 The kingdom of Argos, in Greece, begins un- 
der Inachus. 

1822 Memnon, the Egyptian, invents the letters. 
X715 Prometheus firft flruckfire from flints. 
1635 Jofeph dies in Egypt. . ^ 
1574 Aaron born in Egypt; 1490, appointed by Uod 

firft high-prieft of the Ifraehtes. 
i r 7 x Mofes, brother to Aaron, born in Egypt, and 

adopted by Pharaoh’s daughter, who educates 
him in all the learning of the Egyptians. 

1 - - 5 Cecrops brings a colony of Saites from Egypt 
into Attica, and begins the kingdom of Athens 
in Greece. % , 

1 c c e Mofes performs a number of miracles in Egypt, 
and departs from that kingdom, together with 
600,000 Ifraelites, befidcs children, which com- 
pleted the 430 years of fojourning. They mi- 
raculoufly pafs through the Red Sea, and 
come to the defart of Sinai, where Mofes re- 
ceives from God, and delivers to the people, 
the Ten Commandments, and the other laws, 
and fets up the tabernacle, and in it the ark of 
the covenant. 

1546 Scamander comes from Crete into Phrygia, and 
begins the kingdom of Troy. 

1515 The Ifraelites, after fojourning in the.Wilder- 
nefs forty years, are led under Jofiiua into the 
land of Canaan, where they fix themfelves, 
after having fubdued the natives; and the pe- 
riod of the fabbatical year commences. 

TC03 The deluge of Deucalion. _ 
1496 The council of Amphidtyons eftablifhed at Ther- 

mopylae. . . • /-. 
I493 Cadmus carried the Phenician letters into Greece, 

and built the citadel of T. htbes. 
1490 Sparta built try Lacedemon. 

757 
Bffore 
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14^5 ^ firfl Hiip that appeared in Greece was 

^ brought from Egypt by Danaus, who arrived 
at Rhodes, and brought with him his fifty 
daughters. 

1480 Troy built by Dardanus. 
1452 The Pentateuch, or five firft books of Mofes, 

are wntten in the land of Moab, where he died 
the year following, aged 11 o. 

1406 Iron is found in. Greece, from the accidental 
burning of the woods. 

1344 kingdom of Mycenae begins. 
1326 I he Ifthmian games inltituted at Corinth. 
1325 The Egyptian canicular year began July 20th. 
1307 The Olympic games infiituted by Pelops. 
1300 The Lupercalia infiituted. 
I294 r^

ie c°lony came from Italy into Sicily. 
1264 1 he iecond colony came from Italy into Sicily. 
1252 Ihe city of Tyre built. 
1243 A colony of Arcadians conduaed by Evander 

into Italy. 
1233 Carthage founded by the Tyrians. 
1225 The Argonautic expedition. 
J204 Ihe rape of Helen by Paris, which gave rife to 

the Trojan war, ending with the dellruaion of 
the city in 1184. 

1176 Salamis in Cyprus built by Teucer. 
1152 Afcanius builds Alba Longa. 
1130 I he kingdom of Sieyon ended. 
1124 Inches bunt by the Boeotians. 
x i 13 I he mariner’s compafs known in China. 

■I 104 Ihe expedition of the Heraclidse into Pelopon* 
nefus ; the migration of the Dorians thither ; 
and the end of the kingdom of Myceme. 

1102 The kingdom of Sparta commenced. 
1070 The kingdom of Athens, ended. 
1051 David befieged and took Jerufalem. 
1044 Migration of the Ionian colonies. 
1008 1 he I emple is lolemnly dedicated by Solomon. 
996 Solomon prepared a fleet on the Red Sea to 

fend to Ophir. 
986 Samos and Utica in Africa built. 
979 The kingdom of Ifrael divided. 
974 Jerufalem taken and plundered by Shilhak kiijg 

of Egypt. & 

911 The prophet Elijah flouriflred. 
894 Money firfi made of gold and filver at Argos. 
884 Olympic games reftored by Iphitus and Ly- 

curgus. 1 

873 I he art of fculpture in marble found out. 
869 Scales and meafures invented by Phidon. 
864 Ihe city of Carthage, in Africa, enlarged by 

queen Dido. 
821 Nineveh taken by Arbaces. 
814 Ihe kingdom of Macedon begins. 
801 IAc city of Capua in Campania built. 
799 The kingdom of Lydia began. 
786 I he (hips called Triremes invented by the Co- 

rinthians. 
779 i he race of kings in Corinth ended. 
776 The era of the Olympiads began. 
760 Ihe Lphori eftabhlhed at Sparta. 
758 Syracufe built by Archias of Corinth. 
754 The government of Athens changed. 
753 Era of the building of Rome in Italy by Ro- 

mulus, firfi king of the Romans. 
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747 The era of Nabonaflar commenced on the 26th 

of February ; the firft day of Thoth. 
746 The government of Corinth changed into a re. 

public. 
743 The firfi war between the Meflenians and Spar- 

tans. r 

724 Mycenae reduced by the Spartans. 
723 A colony of the Meffenians fettled at RheHura 

in Italy. 6 

720 Samaria taken, after three years fiege, and the 
kingdom of Ifrael finifhed byr Salmanazer king 
°/ hyria, who carries the ten tribes into cap- 
tivity. 

The fiift echpfe of the moon on record. 
713 Gda in Sicily built. 
703 Corcyra, now Corfu, founder of the Corin- 

thians. / 
702 Ec.batan if} hdedia built by Deioces. 
bv'5 The fecond Tvleflenian war under Anftomenes. 
670 Byzantium (now Conftantinople) built bv a co- 

lony of Athenians. 
666 1 he city of Alba deftroyed. 
648 Cyrene in Africa founded. 
634 Cyaxares befieges Nineveh, but is obliged to 

raife the fiege by an incurlion of tbe Scythi- 
ans, who remained mailers of Aiia for 28 
years. 

624 Draco publilhed his inhuman laws at Athens. 
610 Pharaoh Necho attempted to make a canal 

from the Nile to the Red Sea, but was not 
able to accompliflr it. 

607 By order of the lame monarch, fome Phenicians 
laded fiom the Red Sea round Africa, and re- 
turned by the Mediterranean. 

606 The firft captivity of the Jews by Nebuchad- 
nezzar. Nineveh deftroyed by Cyaxares. 

600 Thales, of Miletus, travels into Egypt confults 
the pt lefts ol Memphis, acquires the knowledge 
of geometry, aftronomy, and philofophy ; re- 
turns to Greece, calculates eclipfes, gives ge- 
neral notions of the univerfe, and maintains 
that an only Supreme Intelligence regulates 
all its motions. 

Maps, globes, and the figns of the zodiac, in- 
vented by Anaximander, the fcholar of Thales. 

598 Jehoiakin, king of Judah, is carried away cap- 
tive, by Nebuchadnezzar, to Babylon. 

594 Solon made Archon at Athens. 
591 The Pythian games inllituted in Greece, and 

tragedy firft added. 
588 The firft irruption of the Gauls into Italy. 
586 The city of Jerufalem taken, after a fiege of 

18 months. 
582 The laft captivity of the Jew's by Nebuchad, 

nezzar. 
581 The Ifthmian games reftored. 
580 Money firfi: coined at Rome. 
571 Tyre taken by Nebuchadnezzar after a fiege of 

13 years. 
5®^ The firft cenfus at Rome, when the number of 

citizens was found to be 84,000, 
5^2 The firft comedy at Athens acted upon a move* 

able fcafibld. 
559 Cyrus the firft king of Perfia. 
538 Phe kingdom, of Babylon finilhed; that city he- 

ing 
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in^ taken by Cyrus, who, in 53^> gives an 
edict for the return of the Jews. 

534 The foundation of the temple laid by the Jews. 
526 Learning is greatly encouraged at Athens, and 

a public library firft founded. 
520 The fecond edict to rebuild Jerufalem.. 

,515 The fecond temple at Jerufalem is fimfhed un- . 
der Darius. 

cio Hippias banilhed from Athens. 
coo Tarquin, the feventh and laft king of the Ro- 

mans, is expelled, and Rome is governed by 
two confuls, and other republican magiftrates, 
till the battle of Pharfalia, being a fpace of 
461 years. 

508 The firft alliance between the Romans and Car- 
thaginians. . . 

co7 The fecond cenfus at Rome, 130,000 citizens. 
504 Sardis taken and burnt by the Athenians, which 

gave occafion to the Perfian invafion of Greece. 
498 The firft dictator appointed at Rome. 
497 The Saturnalia inftituted at Rome. 

The number of citizens 150,700. 
493Tribunes created at Rome; or, in 488. 
490 The battle of Marathon, September 28th. 
486 iEfchylus, the Greek poet, firft gains the prize 

of tragedy. 
483 Queftors created at Rome. _ 
481 Xerxes, king of Perfia, begins his expedition 

againft Greece. 
480 The defence of Thermopylae by Leonidas, and 

the fea-fight at Salamis. 
476 The number of Roman citizens reduced to 

103,000 
469 The third Meffenian war. 
466 The number of Roman citizens increafed to 

124,214. 
4C8 Ezra is fent from Babylon to Jerufalem, with 

the captive Jews and the veflels of gold and 
filver, &c. being feventy weeks of years, or 
490 years before the crucifixion of our Saviour. 

4C6 The Ludi Seculares firft celebrated at Rome. 
4C4 The Romans fend to Athens for Solon’s laws. 
a ci The Decemvirs created at Rome, and the laws 

of the twelve tables compiled and ratified. 
449 The Decemvirs baniftied. 
445 Military tribunes, with confular power, created 

at Rome. 
443 Cenfors created at Rome. 
441 The battering ram invented by Artemones. 
432 The Metonic cycle began July 15th. 
431 The Peloponnefian war began, and lafted 27 

430 ThThiftory of the Old Teftament finifties about 
this time. 

A plague over the known world. 
Malachi the laft of the prophets. 

40 c The Athenians entirely defeated by Lyfander, 
which occafions the lofs of the city, and ruin 
of the Athenian power. 

401 The retreat of the 10,000 Greeks under Xeno- 
^ phon. The 30 tyrants expelled from Athens, 

and democratic government reftored. 
400 Socrates, the founder of moral pbilofophy among 

the Greeks, believes the immortality of the 
foul, a ftate of rewards and punilhments; for 
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which, and other fublime do&rines, he is put 
to death by the Athenians, who foon after re- 
pent, and ere& to his memory a ftatue of 
brafs. 

399 The feaft of Le&ifternium inftituted. Catapul- 
tae invented by Dion/fius. 

394 The Corinthian war begun. 
390 Rome burnt by the Gauls. 
387 The peace of Antalcidas between the Greeks 

and Perfians. 
The number of Roman citizens amounted to 

i52»583* . , „ . 
384 Dionyiius begins the Punic war. 
379 The Boeotian war commences. 
377 A general confpiracy of the Greek ftates againft 

the Lacedemonians. 
373 A great earthquake in Peloponnefus. 
371 The Lacedemonians defeated by Epaminonuas 

at Leudtra. 
367 Praetors eftablifhed in Rome. The Licinian law 

paired. 
363 Epaminondas killed at the battle of Mantinea. 
359 The obliquity of the ecliptic obferved to be 23* 

49' 1 o'. 
358 The Social war began. 
357 Dionyfius expelled from Syracufe. 

A tranfit of the moon over Mars obferved. 
356 The facred war begun in Greece. 

Birth of Alexander the Great. 
343 Dionyiius II. expelled from Syracufe. 

Commencement of the Syracufian era. 
338 Philip of Macedon gains the battle of Chaeronaea, 

and thus attains to the fovereignty of Greece. 
335 Thebes taken and rafed by Alexander the 

Great. 
334 The Perfians defeated at Granicus, May zzd. 
233 They are again defeated (at Ulus in Cilicia, 

October. 
332 Alexander takes Tyre and marches to Jerufalem. 
331 Alexandria built. 

Darius entirely defeated at Arbela. 
330 Alexander takes Babylon, and the principal cities 

of the Perfian empire. 
The Calippi period commences. 

328 Alexander paftes Mount Caucafus, and marches 
into India. 

327 He defeats Porus, an Indian prince, and founds 
feveral cities. 

326 The famous fedition of Corcyra. 
324 His family exterminated, and his dominions 

parted by his officers. 
323 Alexander the Great dies at Babylon. 
315 Rhodes almoft dettroyed by an inundation. 
311 The Appian way, aqueducts, &c. conftructed 

at Rome. 
308 The cities of Greece recovered their liberties for 

a fhort time. . . 
307 Antioch, Seleucia, Laodicea, and ouher cities, 

founded by Seleucus. 
301 Antigonus defeated and killed at Ipfus. 
299 The fir ft barbers came from Sicily to Rome. 
294 The number of effective men in Rome amounts 

to 270,000. . . 
293 The firft fun-dial eroded at Rome by Papinus 

Curfor. . , „ 
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2S5 Dionyfios, of Alexarrdria, began hisaftronomical 

era on Monday June 26, being the firlt who 
found the exadl folar year to csnfxft of 365' 
days 5 hours and 49 minutes. 

I he watch-totvcr of Pharos at Alexandria built. 
Ptolemy Philadelpiius, king of Egypt, employs 

72 interpreters to tranflate the Old Teftament 
into the Greek languages, which is called the 
Septungint. 

284 The foundations of the Achaean republic laid. 
283 The college and library founded at Alexan- 

dria. 
282 The Tarentine war begins. 
280 Pyrrhus invades Italy. 
279 A cenfus at Rome. The number of citizens 

r 278,222. 
269 The hrft coining of filver at Rome. 
2 by I he number of Roman citizens augmented to 

^ 292,224. 
264 1 fie firft Punic war begins, and continues 23 

years. The chronology of the Atundelian 
marbles compofed. 

262 A tranht of Mercury over the Pull’s horn ; the 
planet being in 23° of , and the fun in 290 

3 o' T- 
260 Provincial queftors eftablifhed at Rome. 

1 he Romans firft concern themfelves in naval 
affairs, and defeat the Carthaginians at fea. 

255 Regains, the Roman conful, defeated and taken 
prifoner by the Carthaginians under Xantip- 
pus. 

272 A cenfus at Rome. The number of citizens 
297,897. 

2 47 Another eenfus. 1 he number of citizens 251,212. 
246 The records of China deftroyed. 
241 Concluiion of the firft Punic war. 
240 Comedies firft afted at Rome. 
237 hi ami’car, the Carthaginian, caufes his fon hian- 

mbal, at nine years old, to fwear eternal en- 
mity to the Romans. 

236 The Tartars expelled from China. 
235 Rome at peace with other nations. Tire tem- 

ple of Janus fhut. 
231 Corfica and Sardinia fubdued by the Romans. 

The firft divorce at Rome. 
230 The obliquity of the ecliptic obferved by Era- 

tofthenes to be 230 y i' 20''. 
224 Ihe Coloffus at Rhodes overturned by an 

earthquake. 
219 The art of furgery introduced at Rome. 
2i8 Commencement of the fecond Punic war. 

Hannibal paffes the Alps and invades Italy. 
zi6 The Romans defeated atCannsc, May 2.1ft. 
214 Syracufe befieged by Marcellus. 
2.09 A cenfus at Rome. The number of citizens 

227,107. 
208 Aidrubal invades Italy; but is defeated and 

killed. 
206 Gold firft coirjed at Rome. 
202 Hannibal defeated by Scipio at Zama. 
201 Conclufion of the fecond Punic war. 
194 oparta and Hither Spain fubdued by the Ro- 

mans. 
.192 A cenfus at Rome. The number'of citizens 

243,704. 
N° 80. 
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191 Antiochus defeated by the Romans at Thcr- Before 

mopylse. ChreiL 
190 The hrft Roman army enters Afia, and from the  

fpoils of Antiochus brings the Afiatic luxury 
firft to Rome. 1 

188 The Spartans obliged to renounce the inftitu- 
tions of Eycurgus. 

J79 A cenius at Rome. The number of citizens 
273>244* 

1 73 The Jewifh high-priefthood fold by Antiochus 
Epiphanes. 

170 Paper invented in China. 
The temple of Jerufalem plundered by Antiochus. 

169 A cenius at Rome. Ihe number of citizers 
212,805. 

168 Macedon reduced tcgdxe form of a Roman pro- 
vince. r 

The firft lib/ary erected at Rome. 
165 The temple of Jerufalem purified by Judas Mac- 

cabeus. 
164 A cenfus at Rome. The number of citizens 

327,032. 
162 Hipparchus began his aftronomical obfervations 

at Rhodes. 
161 Philofophers and rhetoricians bauiftied from 

Rome. 
xyo Ihe third Punic war commenced. 
146 Corinth deftroyed. 

Carthage, the rival to Rome, is rafed to the 
ground by the Romans. 

A remarkable comet appeared in Greece. 
*43 Hipparchus began his new cycle of the moon, 

confifting of x 11,035 days* 
14X I he Numantine war commenced. 
135 The hiftory of the Apocrypha ends. 
133 Numantia deftroyed by Scipio. 
124 A cenfus at Rome, ft'he number of citizens 

390,736. 
xoy TheCimbri and Teutones defeated the Romans. 
102 rPhe Teutones and Ambrones defeated by Ma- 

rius. 1 

88 Rome befieged by the chiefs of the Marian fac- 
tion. 

82 Sylla created perpetual dictator at Rome. 
69 A cenfus at Rome. 'The number of citizens 

450,000. 
66 Catiline’s confpiracy. 
55 Julius Caftar makes his firft expedition into Bri- 

tain. 
Craluts defeated and killed by the Parthians. 

51 Gaul reduced to a Roman province. 
50 A cenfus at Rome, ft’he number of citizens 

320,000. 
48 Ihe battle of Pharfalia, between Csefar and 

1 ompey, in which the latter is defeated. 
The Alexandrian library, confifting of 400,000 

valuable books,, burnt by accident. 
45 The war of Africa, in which Cato kills himfelf. 

ihe tolar year introduced by Caftan 
44 Caftar, the greateft of the Roman conquerors, 

after having fought fifty pitched battles, and 
IJain 1,192,000 men, is killed in the fenate- 
houfe by confpirators. 

42 The republicans defeated at Philippi. 
31 The battle of Actium fought, in which Mark 

Anthony 
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Anthony and Cleopatra are totally defeated by 
O&arius, nephew to Julius Caefar. 

30 Alexandria., in Egypt, is taken by Oftavius, upon 
which Anthony and Cleopatra put themfelves 
to death, and Egypt is reduced to a Roman 
province. 

29 A cenfus at Rome. The number of citizens 
4,101,0x7. , . , 

37 Otvtavius, by a decree of the fenate, obtains the 
title of Auguftus Casfar, and an abfolute ex- 
emption from the laws, and is properly the 
firil Roman emperor. 

The pantheon at Rome built. 
19 Rome at the height of its glory. 

The temple of Jerufalem rebuilt by Herod. 
. Agrippa conitrufted the magnificent aqueditifts 

at Rome. 
8 A cenfus at Rome. The number of citizens 

4,233,000. 
5 The temple of Janus is {hut by Auguftus, as an 

emblem of univerfal peace, and . 
JESUS CHRIST is born, on Monday, De- 

' cember 25. 
I The Vulgar Chriftian era commenced from Ja- 

nuary 1?; the Saviour of the world being then 
five years of age. 

8 Jefus Chrift difputes with the dotlors in the 
temple. . 

14 A cenfus at Rome, 4,037,000 citizens. 
16 Mathematicians and magicians expelled from 

Rome. 
17 Twelve cities in Afia deftroyed by an earth- 

quake. 
27 Pilate made governor of Judaea. 
29 Jefus baptifed in Jordan by John. 
33 He is crucified at Jerufalem. 
35 St Paul converted. 
39 St Matthew writes his Gofpel. 

Pontius Pilate kills himfelf. 
A conjundtion of Saturn, fupiter, and Mars. 

40 The name of Chriftians firft given at Antioch 
to the followers of Chrift. 

43 Claudius Caefar’s expedition into Britain. 
44 St Mark writes his Gofpel: 
50 London is founded by the Romans : 3^^> Rr“ 

rounded by ditto with a wall, fome parts of 
which are ftill obfervahle. 

51 Caradfacus, the Britifii king, is carried in chains 
to Rome. 

C2 The council of the Apoftles at Jerufalem. 
5 5 St Luke writes his gofpel. 
56 Rotterdam built. 
59 The emperor Nero puts his mother and brothers 

to death. 
  —Perfecutes the Druids in Britain. 

60 Chriftianity introduced into Britain. 
61 Boadicia, the Britifti queen, defeats the Romans ; 

but is conquered foon after by Suetonius, go- 
vernor of Britain. 

62 St Paul is fent in bonds to Rome—writes his 
epiftles between 51 and 66. 

63 The Adis of the Apoftles written. 
A great earthquake in Afia. 

64 Rome fet on fire, and burned for fix days} upon 
V-OL. IV. Fart II. 
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which began (under Nero) the firft perfecu- ^her 
tion againft the Chriftians. . 

65 Many prodigies feen about Jerufalem. 
66 St Peter and St Paul put to death. 
70 While the fadlious Jews are deftroying one ano- 

ther with mutual fury, Titus, the Roman ge- 
neral, takes Jerufalem, which is rafed to the 
ground, and the plough made to pafs over it. 

73 The philofophers bamihtd from Rome by Vef- 
paiian. 

79 The cities of Pompeii and Herculaneum de- 
ftroyed by an eruption of Vefuvius. 

80 The Capitol and Pantheon at Rome deftroyed 
by fire. 

83 The philofophers expelled Rome by Domitian. 
85 Julius Agricola, governor of South-Britain, to 

protedt the civilized Britons from the incur- 
iions of the Caledonians, builds a line of forts 
between the rivers Forth and Clyde ; defeats 
the Caledonians under Galgacus on the Gram- 

, pian hills ; and firft fails round Britain, which 
he difeovers to be an illand. 

86 The Capitoline games inftituted by Domitian. 
88 The feeular games celebrated at Rome. 
93 The empire of the Huns in Tartary deftroyed 

by the Chinefe. 
The Evangelift John baniftied to Patmos. 

94 The fecond perfecution of the Chriftians under 
Domitian. 

96 St John the Evangelift wrote his Revelation— 
his Gofpel in 97. 

103 Dacia reduced to a Roman province. 
105 A great earthquake in Alia and Greece. 
107 The third perfecution of the Chriftians under 

Trajan. 
1x4 Armenia reduced to a Roman province. 

A great earthquake in China. 
115 Allyria fubdued by Trajan. 

An infurredlion of the Jews, who murder 
200,000 Greeks and Romans. 

A violent earthquake at Antioch. 
120 Necomedia and other cities fwaliowed up by an 

earthquake. 
X 21 The Caledonians reconquer from the Romans all 

the fouthern parts of Scotland ; upon which 
the emperor Adrian builds a wail between 

. Newcaftle and Carlifle ; but this alfo proving 
ineffectual, Pollius Urbicus, the Roman gene- 
ral, about the year 134, repairs Agricola’s forts, 
which he joins by a wall four yards thick. 

150 Jerulalem rebuilt by Adrian. 
132 The fecond Jewilh war commenced. 
135 The fecond Jewifli war ends, when they were 

all baniftied Judea. 
139 Juftin writes his firft apology for the Chriftians. 
141 A number of herefies appear about this time. 
146 The worfhip of Serapis introduced at Rome, 

15 2 The emperor Antoninus Pius flops the perfecu- 
tion againft tiie Chriftians. 

An inundation of the Tybcr, and an earth- 
quake at Rhodes. 

163 The fourth perfecution of the Chriftians, under 
Marcus Aurelius Antoninus. 

166 The Romans fent ambaffadors to China. 
5 D 
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168 A plague over the'known world. 
188 The Capitol at Rome deihoyed by lightning. 
191 A great part of Rome deltroyed by fire. 
203 The fifth perfecutiyn of the Chriitians, under 

Severus. 
205 An earthquake in Wales. 
209 Severus’s wall in Britain built. 
218 Two comets appeared at Rome. The courfe 

of the moil remarkable from call to weft. 
222 About this time the Roman empire begins to 

decline. The Barbarians begin their irrup- 
tions, and the Goths have annual tribute not 
to moleft the empire. 

225 Mathematicians allowed to teach publicly at 
Rome. 

236 The fixth perfecution of the Chriftians, under 
Maximin. 

241 The Franks firft mentioned in hiftory. 
250 The feventh perfecution, under Decius. 
252 A dreadful peftilence broke out in Ethiopia, 

and fpread over the world. 
The eight perfecution, under Gallos. 

253 Europe ravaged by the Scythians and Goths. 
258 The ninth perfecution, under Valerian. 
260 Valerian is taken prifoner by Sapor, king of 

Perfia, and Head alive. 
The Scythians ravaged the Roman empire. 
The temple of Diana at Ephefus burnt. 

261 A great plague throughout the Roman empire. 
262 Earthquakes in Europe, Afia, and Africa, and 

three days of darknefs. 
273 The Romans took Palmyra. 
274 Silk firft brought from India; the manufactory 

of it introduced into Europe by fome monks, 
551; firft worn by the clergy in England, 
1534*, 

276 Wines firft made in Britain. 
277 The Franks fettled in Gaul. 
284 The Dioclefian era commenced Auguft 29th, 

or September 17th. 
287 Caraufius proclaimed emperor of Britain. 
289 A great comet vifible in Mefopotamia for 29 

days. 
291 Two emperors and two Casfars march to defend 

the four quarters of the empire. 
297 Alexandria deftroyed by Dioclefian. 
303 The tenth perfecution, under Dioclefian. 
306 Conltantine the Great begins his reign. 
308 Cardinals firft began. 
312 Peftilence ail over the Eaft. 

Cycle of induction began. 
313 The tenth pevfecution ends by an edidt of Con- 

ftantine, who favours the Chriftians, and gives 
full liberty to their religion. 

314 Three biihops, or fathers, are fent from Britain 
to aflift at the council of Arles. 

315 Crucifixion aboliftied. 
321 Obfervation of Sunday enjoined. 
323 The firft general council at Nice, when 318 fa- 

thers attended, againft Arius, the founder of 
Arianifm, where was compofed the famous Ni- 
cene Creed, which we attribute to them. 

328 Conftantine removes the feat of empire from 
Rome to Byzantium, which is thereafter cal- 
led Conftantinople. 
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330 A dreadful perfecution of the Chriftians in Per- 

fia, which lafts 40 years. 
331 Conftantine orders all the heathen temples to be 

deftroyed. 
334 30C>00° Sarmatians revolted from their ma- 

tters. 
341 The gofpel propagated in Ethiopia by Fou- 

mentius. 
344 Neoccefarea ruined by an earthquake. 
351 The heathens fiuft called Pagans. 
358 An hundred and fifty cities in Afia and Greece 

overturned by an earthquake. 
360 The firft monaltery founded near Poi&iers in 

France, by Martin. 
363 The Roman emperor Julian, furnamed the A- 

poftate, endeavours in vain to rebuild the tem- 
ple of Jsrufalem. 

364 The Romari empire is divided into the eaftern 
(Conftantinopie the capital) and weftern (of 
which Rome continued to be the capital), each 
being now under the government of different 
emperors. 

373 The Bible tranfiated ifito the Gothic language. 
376 The Goths fettled in Thrace. 
379 The cycle of Theophilus commenced. 
390 A fiery column feta in the air for 30 days. 
400 Bells invented by biihop Paulinas, of Campag- 

nia. 
401 Europe over-run by the Goths under A-laric. 
404 Another irruption of the Goths. 

The kingdom of Caledonia or Scotland revives 
under Fergus. 

406 Third irruption of the Gctbs. 
rI he Vandals, Alans, and Suevi, fpread into 

France and Spain, by a concdfion pi Honorius,. 
emperor of the Weft. 

408 The Chriftian religion propagated in Perfia. 
409 Rome taken and plundered by the Goths, Au- 

guft 24th. 
412 The Vandals begin their kingdom in Spain. 
413 The kingdom of Burgundy begun in Alface. 
414 The kingdom of Thouloufe founded by the Vi- 

fagoths. 
417 The Alans extirpated by the Goths. 
419 Many cities in Palefline deftroyed by an earth- 

quake. 
420 The kingdom of France begins upon the Lower 

Rhine, under Pharamond. 
421 The Salique law promulgated. 
426 The Romans, reduced to extremities at home, 

withdraw their troops from Britain, and never 
return ; advifing the Britons to arm in their 
own defence, and truft to their own valour. 

432 The gofpel preached in Ireland by St Patrick. . 
444 All Europe ravaged by the Huns. 
446 The Britons now left to themfelves, are greatly 

haraffed by the Scots and Pitts, upon which 
they once more make their complaint to the 
Romans (which they inti tie, Ihe Groans of 
the Britons), but receive no afliftance from that 
quarter. 

447 Attila (furnamed the Scourge of God) with his 
Huns ravage the. Roman empire. 

449 Vortigern, king of the Britons, invites the Sax- 
cus into Britain, againft the Scots and Pi els. 

452 
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4.C2 The city of Venice founded. 
Arc The Saxons havingrepulfed the Scots and Pitts, 

j:> invite over more of their countrymen, and be- 
gin to ellablijh themfelves in Kent, under 
Hengitt. . 

4.76 The weftern empire is fimfned, 523 years atter 
the battle of Pharfalia; upon the ruins of 
which feveral new ftates arife in Italy and o- 
ther naits, conhlling of Goths, Vandals, Kuns, 
and other barbarians, under whom literature 
is extinguifhed, and the works 01 the learned 
are deftroyed. . . 

480 A great earthquake at Conftantmople, which 
lafted ^ o days. 

ao 2 Italy reduced by Theodonc king of the Goths. 
406 Clovis, king of France, baptized, and Chnitia- 

^ nity begins in that kingdom. 
rod The Jcwiih talmud publilhed. 
508 Prince Arthur begins his reign over the ba- 

tons. 
rio Paris made the capital of the French dominions, 
rjc Conftantinople befieged by Vrtalianus, wnofe 

fleet is burnt by a fpeculum of brafs nume by 
Proclus. . 

ci6 The computing of time by the Chriihan era is 
introduced by Dionyflus the monk. 

517 Five years drought and famine in Pakitine. 
trio A bearded comet appears. 
729 The codex of Juftinian, the eaftern emperor, is 

publilhed. 
The kingdom of the Vandals in Africa comes 

^ to an end, after having continued 105 years. 
536 The manufacture of filk introduced at Conitan- 

tinople by two Indian monks. 
1-40 Antioch deftroyed by the Perfians. 
541 Bafilius the laft conful eleftcd at Rome. 
1:42 Antioch rebuilt. 
,4, An earthquake all over the world. _ 
"e co An earthquake in Paleftine and Syria. 

The kingdom of Poland founded. 
^31 An earthquake in Greece, attended with a gieai. 

commotion in the fea. , . 
553 The empire of the Goths in Italy deftroyed by 

Narfes. . 
A great earthquake at Conftantinople. _ 

557 Aeother violent earthquake at Conftantmople, 
Rome, &c» , 

A terrible plague all over Europe, Aha, and 
Africa, which continues near fifty years. 

568 The Lombards founded a kingdom in Italy, 
rhq The Turks firft mentioned in hiftory. 

The exarchate of Ravenna begins. _ 
r75 The firft monarchy founded in Bavaria. 
Wo Antioch deftroyed by an earthquake. . 
581 Latin ceafed to be fpoken about this time in 

Italy. 
r84 The origin of fiefs m France. 
588 The city of Paris deftroyed by fire. 
r 80 Rome overflowed by the 1 iber. . 
593 The Gafcons eftabhlhed themfelves m the coun- 

try called by their name. 
596 John of Genftantinopk affumes the title of unt- 

verfal bilhop. . „ . , . , 
^97 Auguftin the monk comes mto Jingland wita 

forty monks. 

o l o G V. 
599 A dreadful peftilence in Africa. 
604 St Paul’s church in London founded. . 
605 The ufe of bells introduced into churches. 
606 Here begins the power of the popes, by the 

conceftions of Phocas, emperor of the Eaft. 
622 Mahomet, the falfe prophet, flies from Mecca 

to Medina, in Arabia, in the 44th year of his 
age, and 1 Qth of his miniftry, when he laid the 
foundation of the Saracen empire, and from 
whom the Mahometan princes to this day claim 
their defcent. His followers compute their 
time from this era, which in Arabic is called 
hegira, i. e. “ the Flight.” 

628 An academy founded at Canterbury. 
632 The era of Jefdegird commenced June 16th. 
637 Jerufalem is taken by the Saracens or followers 

of Mahomet. 
641 Alexandria in Egypt is taken by ditto, and the 

grand library there burnt by order of Omar 
their caliph or prince. 

643 The temple of Jerufalem converted into a Ma- 
hometan mofque. 

653 The Saracens now extend their conquefts on e- 
very fide, and retaliate the baibanties of the 
Goths and Vandals upon their poftenty. 

They take Rhodes, and deftroy the famous Co- 
lofius. 

England invaded by the Danes. 
660 Organs firft ufed in churches. 
663 Glafs invented by a bifttop, and brought into 

England by a Benedidline monk. 
669 Sicily invaded, and byracufe deftroyed by tuC 

Saracens. 
685 The Britons, after a brave ftmggle of near 150 

years, are totally expelled by the Saxons, and 
drove into Wales and Cornwall. 

698 The Saracens take Carthage, and expel the Ro- 
mans from Africa. 

700 Cracow built, and the firft prince of Poland e- 
ledled. 

704 The firft province given to the Pope. 
713 The Saracens conquer Spain. 
714 France governed by Charles Martel. 
* 1 8 The kingdom of the Afturias in Spain founded 

by Pelagio. 
719 Chriftianity promulgated in Germany. 
”26 The controverfy about images begins, and oc- 

cafions many infurreftions in the eaftern em- 

TAx of Peter’s pence begun by Ina king of 
WefiVx. • 

Charles Martel defeats the Saracens near Tours. 
. 35 Inftitution of the office of Pope’s Nuncio. 
746 Three years peftilence in Europe and Afia.^ 
748 The computing of years from the birth of Chrift 

began to be ufed in hiftory. 
"49 The&race of Abbas become caliphs of the Sara- 

cens, and encourage learning. _ 
The empire of the Saracens divided into three. 

752 The exarchate of Ravenna abolifhed by Adol- 
phus king of the Lombaids. 

755 Commencement of the Pope’s temporal domi- 
nion. , „ . . , , 

762 The city of Bagdad upon the 1 igns, is made the 
capital for the caliphs of the houfe of Abbas. r 5 D 2 762 
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C H R O N 
Burials, which formerly ufed to be in highways, 
permitted in towns. 

An academy founded in Paris. 
The Huns extirpated by Charlemagne. 
Seventeen days of unufual darknefs. 
Charlemagne, king of prance, begins the em- 
pire of Germany, afterwards called the Weft- 
ern empice; gives the prefent names, to the 
winds and months ; endeavours to reltore learn- 
ing in Europe, but mankind are^not yet difpo- 
fed for it, being folely engroffed in military 
enterprizes. 

A great earthquake in France, Germany, and 
Italy. 

Jan. 31. Jupiter eclipfed by the moon. March 
17. A large fpot leen on the fun for eight 
days. 

The firft defcent of the Normans on France. 
The obliquity of the ecliptic obferved by Beni- 

mula to be 230 55'. 
Harold, king of Denmark, dethroned by his 
fubjefts, for being a Chriflian. 

The kingdoms of Navarre and Arragon founded. 
Painters banifhed out of the eallern empire. 
The Flemings trade to Scotland for filh. 
The Scots and Pi&s have a decifive battle, in 
which the former prevail, and ‘ both kingdoms 
are united by Kenneth, which begins the fe- 
cond period of the Scottifh hillory. 

Germany, feparated from the empire of the 
Franks. 

An earthquake over the greateft part of the 
known world. 

Ruric the firft prince of Ruffia began to reign. 
The Danes begin their ravages in England. 
Chriftianity propagated in Bulgaria. 
Egypt becomes independent on the caliphs of 
Bagdad. 

Bells and clocks firft ufed in Conftantinople. 
France diftrefled by locufts and peftilence. 
Iceland peopled by the Norwegians. 
Scotland invaded by the Danes. 
A bearded comet appears in France. 
Alfred the Great, after fubduing the Danlfti in- 

vaders (againft whom he fought 56 battles by 
fea and land), compofes his body of laws; di- 
vides England into counties, hundreds, ty- 
things; in 890 ere&s county-courts^ having 
founded the univerfity of Oxford in 886. 

The obliquity of the ecliptic obferved by AI- 
bategni to be 230 35'. 

The Hungarians fettled near the Danube. 
1 he fiift land-tax in England. 
The monaftery of Cluny founded. 
A very remarkable comet appeared in China. 
Rome taken by the Normans. 
The obliquity of the ecliptic obferved by The- 
bit to be 2 30 33 30 '. 

The Normans eftablilh themfelves in Normandy. 
The Danes become makers of England. 
The univerfity of Cambridge founded. 
Fiefs eftablifhed in France. 
Sigefroi elefted firft marquis of Brandenburg. 
The marquifate of Mifnia eftablilhed. 

3. 

o l o g y. - 
93 7 The Saracen empire is divided by ufurpation 

into feven kingdoms. 
941 Arithmetic brought into Europe. 
961 Candia recovered from the Saracens. 
967 Antioch recovered from the Saracens. 
969 1 he race of Abbas extiuguifhed in Egypt. 
975 P0_Pe Boniface VII. is depofed and banifhed for 

his crimes. 
977 Greece, Macedon, and Thrace, ravaged by the 

Bulgarians for ten years. 
The Bohemians fubdued by Otho.' 

979 Coronation oath firft ufed in England. 
Juries firft inftituted in ditto. 

985 The Danes under Sueno invaded England and 
Scotland. * ' 

987 The Carlovingian race in France ended. 
991 I he figure in arithmetic are brought into Eu- 

rope by the Saracens from Arabia ; letters-of 
the alphabet were hitherto ufed. 

993 A great eruption of Mount Vefuvius. 
995 England invaded by the Danes and Norwegians, 
996 Otho III. makes the empire of Germany elective. 
999 Boleflaus, the firft king of Poland. 

Fhe obliquity of the ecliptic obferved by Aboul 
Wall and Abu Hamed to be 230 35'. 

IOOO Paper made of cotton rags was in ufe ; that of 
linen rags in 1170: the manufadory introdu- 
ced into England at Deptford, 1588. 

1002 The emperor Henry aftiimed the title of king 
of the Romans. 

1005 All the old churches are rebuilt about this time 
in a new manner of architedure. 

ico6 A plague in Europe for three years. 
1007 A great eruption of Vefuvius. 

The obliquity of the ecliptic obferved by Albrt- 
trunius to be 230 35'. 

1014 Sueno the Dane becomes mafter of England. 
Sept. 28. Aimoft all Flanders laid under wrater 
by a ftorm. 

1015 Children forbidden by law to be fold by their 
parents in England. 

1017 Rdn of the colour of blood for three days in 
Aquitain. 

1022 A new fpecies of mufic invented by Aretin. 
1035 Togrul-Beg, or Tangrolipix, the.Turkilh ful- 

tan, eftablifhes himlelf in Korafan. ^ 
Uhe kingdoms of Caftile and Arragon began.' 

1040 1 he Danes, after feveral engagements with va- 
rious fuccefs, are about this time driven out of 
Scotland, and never again return in a hoftile 
manner. 

Smyrna deftroyed by an earthquake. 
1041 The Saxon line reftored under Edward the 

Confeflbr. 
1043 The Tuiks become formidable and take poflef- 

fion of Perlia. 
The Ruffians come from Scythia, and land in 

Thrace. 
1054 Leo IX. the firft pope that kept up an army. 
JC55 Putks take Bagdad, and overturn the em- 

pire of the Saracens. 
1057 Malcolm III. king of Scotland, kills the tyrant 

Macbeth at Duniinnan, and marries the princefs 
Margaret, lifter to Edgar Atheling. 

After 
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1061 Surnames appointed to be taken in Scotland by 
a parliament held in Forfar. 

’ 106r The Turks take Jerufalem from the Saracens. 
1066 The conquell of England by William (furnamed 

the Baftard) duke of Normandy, in the battle 
of Haftings, where Harold is llain. 

xono The feudal law introduced into England. 
X075 Henry IV. emperor ol Germany, and the pope, 

quarrel about the nomination of the German 
bifhops, Henry, in penance, walks barefooted 
to the pope towards the end of January. 

1076 Juftices of the peace firft appointed in England. 
An earthquake in England. 
Afia Minor, having been two years under the 

power of Solyman, is from this time called 
Turky. , 

1080 Doomfday-book began to be compiled by order 
of William, from a furvey of all the eitates in 
England, and finifhed in 1086. 

The Tower of London built by ditto, to curb 
his Englifti fubjefts; numbers of whom fly to 
Scotland, where they introduce the Saxon or 
Englifh language, are protected by Malcolm, 
and have lands given them. 

1086 The order of Carthufians eftablifhed by Bruno. 
1090 The dynafty of Bathineens or Aflaflins begins 

in Irak, and continues for 117 years. 
1091 The Saracens in Spain, being hard preffed by 

the Spaniards, call to their afliflance Joieph 
kin" of Morocco ; by which the Moors get 
poifefiiori of all the Saracen dominions in 
Spain. . 

1096 The firft crufade to the Holy Land is begun un- 
^ der feveral Chriftian princes, to drive the in- 

fidels from Jerufalem. 
1098 The order of St Benedid inftituted. 
logo Jerufalem taken by the crufaders ; Godfrey e- 

ledted king of it; and the order of knights oi 
St John inftituted. 

I HO Edgar Atheling, the laft of the Saxon princes, 
dies in England, where he had been p^mitted 
to refide as a fubjeft. 

Learning revived at Cambridge. 
Writing on paper made of cotton common about 

this time. . n. , 
snS The order of the Knights Templars inftituted, 

to defend the Sepulchre at Jerufalem, and to 
protect Chriftian itrangers. 

1119 Bohemia ereded into a kingdom. 1132 The kingdom of Portugal began. . 

1137 The pandeCt of Juftinian found in the rums c£ 
Amalphi. 

1141 The fa&ions of the Guelphs and Gibelhnes pre- 
vailed about this time. 

1143 The Koran tranflated into Latin. _ 
1144 The Peripatetic philofophy introduced into Ger- 

1151 The canon law cclle&ed by Gratian, a monk 
of Bologna. 

1174 Chriftianity introduced into Finland. 
11 r6 The city of Mofcow in Ruffia founded. 
1160 The order of the Carmelites inftituted. 
X163 London bridge, confifting of 19 fmali arches, 

firft built of-ftone.. 

1172 

1176 

O L O G Y. 
116). The Teutonic order of religious knights begins 

in Germany. . . 
1171 The dynafty of Fatemites ended in Egypt; the 

fovereigns of this country henceforth called 

Henry II. king of England (and firft of tne 
Piantagenets), takes poffefiionof Ireland; w Inch, 
from that period, has been governed by an 
Englith viceroy, or lord lieutenant.- 

England is divided by Henry into fix circuits, 
and juftice is difpenfed by itinerant judges. 

1179 The univerfity of Padua founded. . 
n8o Glafs windows began to be ufedin private houles 

in England. . . , , , . 
1181 The laws of England are digefted about tin* 

time by Glanville. , , , • c 
1182 Pope Alexander III. compelled the kings ot 

England and France to hold the ftinups ot his 
faddle when he mounted his hor^. 

1183 7.000 Albigenfes mafiacred by the inhabitant 
of Berry. . .r 0 

1186 A conjunaion of all rhe planets at funnfe Sep- 
tember 16. The Sun in 30- W i 
2° 2' ao. ? Venus in 30 4^ j Saturn in b , 
Mercury in 40 10' ; Mars, 9° b' ; tail of the 
Dragon, 180 23' 

1x87 Terufalem taken by baladin. t , . , D■ 
1192 The battle of Aicalon, in Judea, *n which Ri- 

chard, king of England, defeats Saladm s ar- 
my, confilling of 300,000 combatants. . 

1194 mu et men Droit, firft uied as a motto by Ri- 
chard, on a viAory over the French. 

1195 Denmark and Norway laid wafte by a dteadtul 

1 198 Inftitution of the order of the Holy Trinity. 
I2QO Chimnies were not known in England. 

Surnames now began to be uted ; firft among 
the nobility. . „ . _ , , 

Univtrfity of Salamanca in Spain founded. 
1204 Conftantinople taken by the French and Vene- 

tians. 
The Inquifition eftablifhed. 
The empire of Trebizond eftabhjhed. 

1205 London incorporated, and obtained their hr. 
charter for eleding their Lord Mayor and o-- 
ther magiftrates from king John. 

The order of Fratres Minores eitabhlhed. 
The pope excommunicates king John. 

1209 The works of Ariftotle imported from Conftan-• 
tinople into Europe. 

The filk manufaaure imported from Greece in- 
to Venice. . , , . 

1210 The works of Ariftotle condemned to be burnt 

The emperor Gtho excommunicated by the 

Violent perfecution of the Albigenfes. 
1215 Magna Charta is figned by king John and the 

barons of England. 
Court of common pleas eftabhihed. „ r . 
Orders of the Dominicans and Knights Holpi- 
tallers founded. . . . , , 

The doArine of tranfubftantiation introduce . 
12U6 King Alexander and the whole 
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1284 

1290 
1291 

i293 

I294 
1298 

*■ PX20p5'2u;n;c4te.i by the pope*s le- 
gate. 

11 to Aftronoiny- and geography brought into Euroue 1285 
by the Moors, 4 

1222 A great earthquake in Grermany, 
1223 A comet of extraordinary magnitude appeared 

in Denmark. 
1226 A league formed againft the Albigenfes by the 

hi each king and many prelates and lords. 
1227 The .Tartars, under Omg'is-lian, emerge from 

the northern parts of Afia, over-run all the 
Saracen empire, and carry death and defola- 
tion wherever they march. 

1228 The univerfity of Thouloufe founded. 
1230 The kingdom of Denmark diftrefied by pefli- 

lence. > 1 ^ 
The kingdoms of Leon and Caftile united. 
Pruffia fubdued by the Teutonic knights. 
Univerfity of Naples founded, 

x 231 I he Almageft of Ptolemy tranflated into Latin. 
1233 1 he Inquihtion, begun in 1204, is now trufted 

to the Dominicans. 
The houfes of London, and other cities in Eno-- 
land, France, and Germany, ftill thatched with 
Itraw. 

1238 The univerfity of Vienna founded. 
3f239 writing of this year’s date on paper made of 

rags ftill extant. 
1241 The Hanfeatic league formed. 

Tin mines difcovered in Germany. 
124; A clear red ftar, like Mars, appears in Capricorn. 
1250 Painting revived in Florence by Cimabue. 
1251 Wales lubdued, and Magna Charta confirmed. 
1233 The famous aftronomical tables, are compofed 

by Alonfo king of Caftile. 
1 256 The order of the Auguftines eftablifhed. 
1258 The Tartars take Bagdad, which finifties the 

empire of the Saracens. 
12.JO 1 ne left of Flagellantes appeared in Italy. 
1263 Acho king of Norway invades Scotland with 

160 fail, and lands 20,000 men at the mouth 
of the Clyde; but they are cut to pieces by 

F-A'ex‘inder III. who recovers the weftern ifles 
12C4 The commons of England firft fummoned to par- 

liament about this time. 
1268 The Tartars invade China. 
1269 1 he Hamburgh company incorporated in Eng- 

land. 0 

The obliquity of the ecliptic obferved by Cozah 
Natirodni to be 2}° 30', 

*272 The academy of Florence founded. 
1273 The empire of the prefent Auftrian family be- 

gins in Germany. 
The obliquity of the ecliptic obferved by Cheou- 
king in China to be 23° 33' 49''. 

1274 The firft commercial treaty betwixt England and 
Flanders'. 

>279 King Edward renounced his right to Normandy. 
The mortmain a& palled in England. 

1282 Lewellyn, prince of Wales, defeated and killed 
by Edward I. who unites that principality to 
England. 1 

A great pcftilence in Denmark, 
8000 French murdered at the Sicilian vefpers. 
Academy de la Crufca founded. 

h 0 G Y. 

1299 

1302 

1307 

1308 

1310 

‘3»4 

J3^ 
1319 
1320 

13? 3 

EH2 

j336 

I34° 

1344 

1345 

I347 

b°rn 3t Catrnarvonils the ftrft prlnc« 
Alexander III. king of Scotland, dies, and that 

kingdom is difputed by twelve'candidates, who 
iubmit their claims to the arbitration of Ed- 
ward king of England ; which lays the foun- 
uation of a long and defolating war between 
both nations. 

The univerfity of Lifbon founded. 
Ptolemais taken by the Turks. End of the 
crulades. 

There is a regular fucceffion of Englifh parlia. 
ments from this year, being the 22d of Ed- 
ward 1. 

Parliaments eftablifhed in Paris, 
The prefent I urkilh empire begins in Bithynia 

under Ottoman. 
Silver-hafted knives, fpoons, and cups, a great 

luxury. ° 
l adow candles fo great a luxury, that fplinters 

of wood were ufed for lights. 
Wine fold by apothecaries as a cordial. 
1 he Scots defeated by the Englifh at Falkirk. 
An earthquake in Germany. 
Spectacles invented by a monk of Pifa. 
The year of jubilee inftituted by Boniface VIII. 
1 he manner’s compafs invented, or improved, 

^ by Giovia, of Naples. 
The univerfity of Avignon founded. 
Tne beginning of the Swifs cantons. 
Coal firft ufed in England. 
1 he popes remove to Avignon in France for 
70 years. 

Lincoln’s inn fociety eftablilhed. 
The knights of St John take poffeffion of the 

ifle of Rhodes. 
1 he battle of Bannockburn, between Edward II. 

and Robert Bruce, which efta’olifhes the latter 
on the throne of Scotland. 

I he cardinals fet fire to the conclave and fenarate, 
vacancy in the papal chair for two years. 

Germany afflicted with famine and peftilence. 
The univerfity of Dublin founded. 
Gold firft coined in Chriltendom j 1344 ditto in 

England. 
An earthquake in England. 
A great eruption of Mount iEtna. 
The firft treaty of •ommerce betwixt England 
and Venice. 

Gunpowder invented by a monk of Cologne. 
The pope accufed of herefy. 
Two Brabant weavers fettle at York, which, 
fays Edward III. may prove of great benefit 
to us and our fubjedts. 

1 he firft comet whole courfe is deferibed with 
an aftronomical exadtnefs. 

Europe infefted by l*rfufts. 
Heralds college inftituted in England. 
Copper-money firft ufed in Scotland and Ireland, 
ihe hr it creation to titles by patents ufed by 
Edward III. J 

Edward III. has four pieces of cannon, which 
^ gained him the battle of Creffy. 
Ihe battle of Durham, in which David, king 
01 Scuts, is taken prifoner. 

Chrift. 
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IUg The order of the Gaiter hhlituted in England 
by Edward III. altered in 1557, and eonfiits 
of 26 knights. 

j 352 The Turks firft enter Europe, 
j 3 r 3 Alia and Africa defolatcd by locufts» 
1353. The money in Scotland till now the fame as in 

England. . , , . T 1 r 
1356 The battle of Poidiers, in which king John of 

France and his fon are taken pnfoners by Ed- 
ward the Black Prince. 

1337 Coals firft brought to London. 
1 358 Arms of England and France firfl quartered by 

Edward III. 
Univerfity of Cologne founded. , 
Tamerlane began to reign in 1 erfia. 
The law pleadings in England changed^ from 

French to Enghfh as a favour of Edward HE 
to his people. , . 

The militaiy order of Janizaries eltablufied a- 
mong the Turks. , , 

,30c Tlie univeriities of Vienna and Geneva founded. 
t 360 John Wickliffe an Euglidunan begins to call in 

queftion the dodripes of the church of Rome 
about this time, whofe followers are called 
Lollards- . _ 

j ,y0 The offi.ee of grand vizir eflabhffied. 
IV77 Inundation of the fea in Flanders. 
1378 Greenland difeovered by a Venetian. 
138! Bills of exchange fnfl ufed in Englam- 
j.384 The fitft ad of navigation in England ; no 

goods to be exported or imported by Enghlh- 
men in foreign bottoms. . , 

1386 A comoany of linen weavers from the Nether- 
lands eflabliffied in London. 

O L O G Y. 
1432 Great inundations in Germany, 

767 

1362 

1365 

Windfor cattle built by Edward III. 
1387 The hilt Lord High Admiral of England initi- 

tuted. tt r j 
1388 The battle of Otterburn between Hotfpur and 

the earl of Douglas. 
Bombs invented at Venloo. 

1391 Cards invented in France for the king's amufe- 

1399 Weftminfter abbey rebuilt and enlarged—Well- 
minfler-hall ditto. 

Order of the Bath inftituted at the coronation 
of Henry IV. renewed in 1725 ; confiihng ot 
38 knights. -n . 

1402 Tamerlane defeats and takes pnfoner Bajazet 
the Turkifh fultan. 

1405 The Canary iflands difeovered by Bathencourt 
a Norman. 

1410 Guildhall, London, buffi. 
Painting in oil-colours invented at Bruges by 

John Van-eyck. . _ . , 
i4u The univeifity of St Andrew’s in Scotland 

founded. , . 
141 2 Algebra brought from Arabia into Europe. 
1415 The battle of Agincourt gained over the trench 

by Henry V. of England. 
1420 The bland of Madeira diicovered by the Portu- 

guefe. 
j- 21 Tfie revenue of England amounted to E.55,754* 
1428 The fiege of Orleans, the firfl blow to the Eng- 

liffi power in France. 
1431 A great earthquake at Liibon. 

1437 The obliquity of the ecliptic obferved by Ulug v 
Beg to be 23 ^ 30' 17". 

1440 Printing invented by L. Kofter at Haerlem in 
Holland brought into England by W. Cax- 
ton, a mercer of London, 1471* 

1446 The Vatican library founded at Rome. 
The lea breaks in at Don in Holland, and 

drowns 100,000 people. 
*453 Conftantinople taken by the links, which ends 

the eaftern empire, 1 123 years from its dedi- 
cation by Conllantine the Great, and, 2206 
years from the foundation of Rome. 

1454 The univeriity of Glafgow in bcotland founded. 
1457 Glafs lirfl manufadlured in England. 
1460 Engraving and etching on copper invented. 

The obliquity of the ecliptic obfetved by Pur- 
bachius and Regiomontanus to be 23® 29. 

1473 The ftudy of the Greek language introduced 
into France. 

1477 The univerfity of Aberdeen in Scotland founded. 
1479 Union of the kingdoms of Arragon and Catlile. 
1482 The coail of Guinea difeovered by the Portu- 

guefe. 
A court of Inquifition ere£led in Seville. 

J483 Richard III. king of England, and lafl of the 
Piantagenets, is defeated and killed at the 
battle of Bofworth, by Henry (Tudor) VII. 
which puts an end to the civil wars between 
the houies of York and Lancafter, after a con- 
tefl of 30 years, and the lofs of 100,coo men. 

i486 Henry eflabiiihes fifty yeomen of the guards,, 
the firfl Landing army. 

1489 Maps and fea charts firfl brought to England 
by Barth. Columbus. 

1490 William Groceyn introduces the ftudy of the 
Greek language into England. 

The Moots, hitherto a formidable enemy to the 
native Spaniards, are entirely iubdued by Fer- 
dinand, and become fubjeils to that prince on 
certain conditions, which are ill obferved by 
the Spaniards, whofe clergy uie the Inquifition 
in all its tortures ; and in 1609, near, one 
million of the Moors are driven from Spain to 
the oppofite coail of Attica, from whence they 
originally came. 

America firft difeovered by Columbus, a Ge- 
noefe, in the ferviee of Spain. 

The Moors expelled from Granada, which they 
had poffefied upwards of 800 years. 

The venereal dtfeafe introduced into Europe, 

After 
Chrift. 

149; 

1496 The Jews and Moors banifhed out of Portugal.. 
1497 The Portuguefe firft fail to the Fall Indies by 

the Cape of Good Hope. 
South America, difeovered by Americus Vefpu- 

fius, from whom it has its name. 
1499 North America difeovered, for Henry VII. by 

Cabot, a Venetian. ■’ 
1 coo Maximilian divides the empire of Germany in- 

to fix circles, and adds four more in 1512. 
Brazil difeovered by the Portuguefe. Florida- 

difeovered by John Cabot, an Enghfhman. 
Painting in chiaro obfeuro difeovered. 
A great plague in England, 

xyoy Shillings firft coined in England.- 



*768 
After 

Chrift. •I507 The ifland of Aladagafcar ^difcovered by the 
Portuguefe. 

1509 Gardening - introduced, into England from the 
Netherlands, from whence vegetables were 
imported hitherto. 

1510 The obliquity of the ecliptic obferved by Wcr- 
nenus to be 232 28' 30''. 

*513 The battle of Flowden, in which James IV. 
king of Scotland is killed, with the flower of 
Iris nobility. 

1514 Cannot bullets of ftone ftill in ufe. 
-1515 The fir ft Polyglot Bible printed at Alcala. 

1 he kingdom of Navarre annexed to that of 
Caitile by Ferdinand. 

■1516 the kingdom of Algiers feized by Barbarofla. 
1517 Martin Luther began the Reformation. 

Egypt is conquered by the Turks. 
I he Kingdom of the Mamalukes in Egypt over- 
thrown by the Turks. 

1518 Difcovery of New Spain, and the Straits of 
Magellan. 

■1521 IJenry VIL for his writings in favour of pope- 
ry, receives the title of Defender of the Faith 
from his Holinefs. 

1522 Rhodes taken by the Turks. 
I he fit A. voyage round the world performed by 
a fhip of Magellan’s fquadron. 

1526 The inquifition eftablifhed in Portugal. 
Lutheranifm eftabhihed in Germanv. 

1527 Rome taken and plundered by the Imperial 
army. 

1528 Popery abolifhed in Sweden. 
J529 The name of Proteflant takes its rife from the 

reformed protefiing againft the church of 
Rome, at the diet of Spires in Germany. 

1530 Union of the Proteftants at Smallcalde, Decem- 
ber 22d. 

Secretary of State’s office eftabliffied in Eng- 
land. 

1531 A grcat earthquake at Lifbon. 
1532 The Court of Seffion inftituted in Scotland. 
1533 Infurre&ion of the Anabaptifis in Weftphalia. 
1534 The reformation takes place in Ensdand, under 

Henry VIII. 
Barbarofla feized on the kingdom of Tunis. 

*535 The Reformation introduced into Ireland. 
The fociety of Jefuits formed. 

J539 The fiift Enghfli edition of the Bible authori- 
fed ; the prefent tranflation finifhed 1611. 

About this time cannon began to be ufed in 
Ihips. 

Six hundred and forty-five religious houfes fup- 
prefied in England and Wales. 

1540 The variation of the compafs difcovered by Se- 
baftian Cabot. 

The obliquity of the ecliptic obferved by Coper- 
nicus to be 2 30 28' 8". 

Society of the Jefuits eftablifhed, September 27. 
1543 Silk ftockings firft worn by the French king ; 

firft worn in England by queen Eliz. 1561; the 
fteel frame for weaving invented by the Rev. 
Mr Lee, of St John’s College, Cambridge, 1389. 

I ms in ft ufed in England, before which time 
the ladies ufed fkewers. 

0 Ton cannon and mortars made in England. 
N 80. 

C II R ON O L O G Y. 
1544 Good lands let inEngland at one fluffing peracte. 
f545 The famous council ot Trent begins, and conti- 

nues 18 years., 
1547 Tii'ft law in England eftablifhing the intereft of 

money at 1 o per cent. 
1548 The Reformation gained ground in Poland. 
1549 Lords lieutenants of counties inftituted in Eng- 

land. 6 

1550 Horfe guards inftituted in England. 
1 he bamc of Venice eftablifhed about this time. 

1552 Books of geography and aftronomy deftroyed 
m England, as being infe&ed with magic. 

The book of Common Prayer eftablifhed ia 
^England by act of Parliament. 

I554 1 ae kingdom of Aftracan conquered by the 
Ruffians. 1 

*555 The Ruflian company eftablifhed in England. 
1558 Queen Elizabeth begins her reign. 
1560 The reformation in Scotland completed by Tohn 

Knox. 
1561 Ifivonia ceded to Poland. 
1563 Knives firft made in England. 
*565 Revolt of the Eow Countries. 

Malta attacked by the Turks. 
J566 The 39 articles of the church of England efta- 

blifhed. ° 
1568 Queen Mary imprifoned in England. 

Liberty of exercifing the reformed religion 
granted to the Low Countries. 

*569 Royal Exchange firft built. 
1571 The ifland of Cyprus taken by the Turks. 

They are defeated at Lepanto. 
1572 The great maffacre of Proteftants at Paris. 

A mew ftar in CafliopHa obferved by Cornelius 
Gemma. It appeared in November, and dif- 
appeared in March. 

1576 Theexercife of the Proteftant religion authori- 
fed in France. This toleration followed by a 
civil war. ; 

1578 The firft treaty of alliance betwfixt England and 
the States General, January 7th. 

1579 1 he Dutch fhake off the Spanifh yoke, and the 
republic of Holland begins. 

Englifh Eaft-India company incorporated—effa- 
blifhed 1600. 

— I urky company incorporated, 
IVSo Sir Francis Drake returns from his voyage 

round the world, being the firft Eno-lifh cir- 
cumnavigator. 0 

Parochial regifter firft appointed in England. 
I fie kingdom of Portugal feized by Philip of 
Spain. r 

1581 Copper money firft ufed in France. 
1582 Pope Gregory introduces the New Stile in Ita- 

> tlie Ml1 °f Q&ober being counted 1 e. 
1583 landCC° lirlt brOUght from TTginia into Eng- 

1 he firft propofal of fettling a colony in Ame- 
rica. i 

1587 Mary queen of Scots is beheaded by order of 

00 nrL obetb’ abter lb years jmPr>foiiment. 1588 1 Re Spanifh Armada deftroyed by Drake and 
other Englifh admirals. 

Henry IV. paffes the edia of Nantes, tolera- 
ting the Proteftants. 

1588 



C H R O N 
15B8 Duelling with fmall fwords introduced into 

England. 
1589 Coaches firft introduced into England ; hackney- 

aft 1693 ; increafed to 1000 in 1770. 
13-90 Band of perifioners inllituted in England. 

Telefoopes invented by Jaufen, a fpeftacle ma- 
ker in Germany. 

1391 Trinity college, Dublin, founded. 
1393 A great plague in London. 
1394 The Jefuits expelled from France. 

The obliquity of the ecliptic obferved by Byr- 
gius to be 230 3o'. 

1593 The fame obferved by Tycho-Brache to be 
2 30 29' 25". 

1396 A great earthquake at Japan. 
1397 Watches firlt brought into England from Ger- 

many. 
1398 The edift of Nantes by Henry IV. of France. 
1602 Decimal arithmetic invented at Bruges. 
1603 Queen Elizabeth (the laft of the Tudors) dies, 

and nominates James VI. of Scotland as her 
fucceffor ; which unites both kingdoms under 
the name of Great Britain. 

1603 The Gunpowder-plot difcovered at Weftmin- 
fter ; being a projeft to blow up the king and 
both houfes of Parliament. 

1606 Oaths of allegiance firft adminiltered in England. 
1608 Colonies fent from England to Virginia. 
1609 The independency of the United States ac- 

knowledged by Spain. 
1610 Galileo, of Florence, firft difcovers the fatel- 

lites about the planet Jupiter, by the telefcope, 
lately invented in Germany. 

Henry IV. is murdered at Paris by' Ravaillac, 
a prieft. 

Thermometers invented by Diebel, a Dutchman. 
1611 Baronets firft created in England by James I. 

May 22. 
An earthquake at Conftantinople; 200,000 

pcrfons died there of the plague. 
1612 T he north-weft pafiage to China attempted in 

vain by the Englilh. 
1614 Napier of Marchelton, in Scotland, invents the 

logarithms. 
Sir Hugh Middleton brings the new river to 
London from Ware. 

1616 The firft permanent fettlement in Virginia. 
1619 W. Harvey, an Englilhman, confirms the doc- 

trine of the circulation of the blood, which 
had been firft broached by Servetius, a French 
phyfician, in 1333. 

1620 The broad filk manufafture from raw filk, in- 
troduced into England. 

Barbadoes difcovered by Sir William Courteen. 
Navarre united to France. 
Copper-money firft introduced in England. 

1621 New England planted byr the Puritans. 
The two parties of Whigs and Tories formed in 

England. 
1622 The Palatinate reduced by the Imperialifts. 
1623 The knights of Nova Scotia inftituted. 
1624 Mafiacre of the Englifh at Amboyna. 
1623 King James dies, and is fucceeded by his fon, 

Charles I. 
Vol. IV. Part II. 

O L O G Y. 
J 623 The illand of Barbadoes, the firft Engihh fettkr 

ment in the Weft Indies, is planted. 
1631 The tranfit of Mercury over the fun’s difir, firft 

obferved by Gaffendi. 
A great eruption of Vefuvius. 

1632 The battle of Lutzen, in which Guftavus Adol- 
phus, king of Sweden, and head of the Pro- 
teftants in Germany, is killed. 

1633 Galileo condemned by the Inquifition at Rome. 
Louifiana difcovered by the French. 

1633 Province of Maryland planted by Lord Balti- 
more. 

Regular polls eftablilhed from London to Scot- 
land, Ireland, &c. 

1636 A tranfit of Mercury over the fun’s dilk obfer- 
ved by Caffine. 

1639 A tranfit of Venus over the fun’s diik, firft ob- 
ferved by Mr Horrox, November 24th. O. S. 
3 h 13' P. M. 

1640 King Charles difobliges his Scottiih fubjefts; on 
which their army, under general Lelley, en- 
ters England, and takes Nevvcaftle, being en- 
couraged by the malecontents in England. 

The maflacre in Ireland, when 40,000 Englilh 
Proteftants were killed. 

The independency of Portugal recovered by 
John duke of Braganza. 

1642 King Charles impeaches five refraftory mem- 
bers, which begins the civil wars in England. 

1643 Excife on beer, ale, &c. firft impofed by par- 
liament. 

Barometers invented by Torricelli. 
1648 A new Aar obferved in the tail of the Whale by 

, Fabric! us. 
1649 Charles I. beheaded by Cromwell at Whitehall, 

January 30, aged 49. 
Pendulums firft applied to clocks by Huyg-ns. 

1651 The fedt called Quakers appeared in England. 
1652 The Dutch colony at the Cape of Good Hope 

eftablilhed. 
1654 Cromwell alfumes the prote&orlhip. 

The air-pump invented by Otto Guericke of 
Magdeburg. 

1633 The Englifii, under Admiral Penn, take Jamaica 
from the Spaniards. 

One of Saturn’s fatellites obferved by Huygens. 
1658 Cromwell dies, and is fucceeded in the protector- 

fhip by his fon Richard. 
1660 King Charles II. is reftored by Monk, comman- 

der of the army, after an exile of twelve years 
in France and Holland. 

The people of Denmark, being opprelfed by the 
nobles, furrender their privileges to Frederic III. 
who becomes abfolute. 

1661 The obliquity of the ecliptic obferved by Heve- 
lius to be 2 30 29' 7". j 

1662 The Royal Society eftablilhed at London by 
Charles II. 

1663 Carolina planted: 1728, divided into two feparate 
governments. 

Pruffia declared independent of Poland. 
1664 The New Netherlands in North America con- 

quered from the Swedes and Dutch by the 
Englilh. 

, 5E 1665 The 
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The plague rages in London, and carries off 

68,000 perfons. 
The magic lantern invented by Kircher. 
The great fire of London began Sept. 2. and 

continued three days, in which were deitroyed 
13,000 houfes and 400 ftreets. 

Tea firlt ufed in England. 
The peace of Breda, which confirms to the Eng- 

lifh the New Netherlands, now known by the 
names of Pehnfylvania, New York, and New 
Jerfey. 

  ditto, Aix la Chapelle. 
St James’s Park planted, and made a thorough- 
fare for public ufe by Charles II. 

The ifland of Candia taken by the Turks. 
The Englilh Eludfon’s Bay company incorpora- 

ted. 
The obliquity of the ecliptic obfervcd by Men- 

goli to be 230 28 24'. 
1672 Louis XIV. over-runs great part of Holland, 

when the Dutch opened their fluices, being de- 
termined to drown their country and retire to 
their fettlements in the Eaft Indies. 

African company eftablifhed. 
The obliquity of the ecliptic obferved by Richer 

to be 233 28' 54". 
1677 The micrometer invented by Kircher. 
1678 The peace of Nimeguen. 

The habeas corpus aft paffed. 
A llrange darknefs at noon-day, Jan. 12. 

1680 A great comet appeared, and from its nearnefs 
to our earth alarmed the inhabitants. It con- 
tinued vifible from Nov. 3. to March 9. 

William Penn, a (Quaker, receives a charter for 
planting Pennfylvania. 

1683 India ftock fold from 360 to 500 per cent. 
1685 Charles II. dies, aged 55, and is fucceeded by 

his brother James II. 
The Duke of Monmouth, natural fon to Charles II. 

raifes a rebellion, but is defeated at the battle 
of Sedgmore and beheaded. 

The edift of Nantes is revoked by Louis XIV. 
and the Proteilants are greatly diftreffed. 

1686 The Newtonian philofophy publifiied. 
1687 The palace of Verfailles, near Paris, finiflied by 

Louis XIV. 
1688 The Revolution in Great Britain begins Nov. 5. 

King James abdicates, and retires to France, 
December 3. 

King William and Queen Mary, daughter and 
fon-in-law to James, are proclaimed Februa- 
ry 16. 

VifcountDundee Hands out for James in Scotland, 
but is killed by General Mackay at the battle 
of Killycrankie; upon which the Highlanders, 
wearied with repeated misfortunes, difperfe. 

Smyrna deftroyed by an. earthquake. 
1689 The land-tax paffed in England. 

The toleration-aft paffed in ditto. 
Several bifhops are deprived for not taking the 
oaths to William. 

William Fuller, who pretended to prove the 
Prince of Wales fpurious, was voted by the 
commons to be a notorious cheat, impoftor, and- 
falfe accufer. 

After ifar 
Chrift. J 

1666 

1667 

1668 

1669 
1670 

O L O G Y. 
1689 Epifcopacy abolifiied in Scotland. 
1690 The battle of the Boyne, gained by William a- 

gainft James, in Ireland. 
1691 The war in Ireland finilhed, by furrender of 

Limerick to William. 
The obliquity of the ecliptic obferved by Flam- 

ftead to be 230 28 32". 
1692 The Englilh and Dutch fleets, commanded by 

Admiral Ruffel, defeat the French fleet off 
La Hogue. 

The maffacre of Glencoe in Scotland, Jan. 31. 
O. S. 

After 
Chrift. 

Earthquakes in England and Jamaica, Septem- 
ber 8. 

Hanover made an eleftorate of the empire. 
1693 Bayonets at the end of loaded mufkets firll ufed 

by the French againfl the confederates in the 
battle of Turin. 

Bank of England eftablifhed by King William. 
The firft public lottery was drawn this year. 

1694 Queen Mary dies at the age of 33, and William. 
reigns alone. 

Stamp duties inftituted in England. 
1696 The peace of Ryfwick. 
1699 The Scots fettled a colony at the ifthmus of Da- 

rien in America, and called it Caledonia. 
1700 Charles XII. of Sweden begins his reign. 

King James II. dies at St Germains in the 68th 
year of his age. 

1701 Pruffia erefted into a kingdom. 
Society for the propagation of the gofpel in fo- 

reign parts eftablifhed. 
1702 King William dies, aged 50, and is fucceeded by 

Queen Anne, daughter to James II. who, with 
the Emperor and States General, renews the 
war againft France and Spain. 

The French fent colonies to the Miflifippi. 
1 703 The obliquity of the ecliptic obferved by Bian- 

chini to be 230 28 25'. 
1704 Gibraltar taken from the Spaniards by Admiral 

Rooke. 
The battle of Blenheim won by the Duke of 

Marlborough and allies againft the French. 
The court of Exchequer inftituted in England. 

1706 The treaty of Union betwixt England and Scot- 
land, figned July 22. 

The battle of Ramillies won by Marlborough and 
the allies. 

1707 The firft Britifh parliament. 
The allies defeated at Almanza. 

1708 Minorca taken from the Spaniards by General 
Stanhope. 

The battle of Oudenarde won by Marlborough 
and the allies. 

1709 Peter the Great, czar of Mofcovy, defeats- 
Charles XII. at Poltowa, who flies to Turky. 

The battle of Malplaquet won by Marlborough 
and the allies. 

1710 Queen Anne changes the WTiig miniftry for 
others more favourable to the inter eft of her 
brother the late Pretender. 

The cathedral church of St Paul, London, rebuilt 
by Sir Chriftopher Wren in 37 years, at one 
million expence, by a duty on coals. 

The Englifh South-fca company began. 
1712 Duke 



After 
Chrift. 

CHRONOLOGY, 

1712 Duke of Hamilton and Lord Mohun killed in a 
duel in Hide-Park. 

1713 The peace of Utrecht, whereby Newfoundland, 
Nova Scotia, New Britain, and Hudfon’s Bay, 
in North America, were yielded to Great Bri- 
tain ; Gibraltar and Minorca, in Europe, were 
alfo confirmed to the faid crown by this treaty. 

I7H Qlieen Anne d'es> at the aSe 50» and is fuC‘ 
ceeded by George I. 

Intereft reduced to five per cent. 
1715 Louis XIV. dies, and is fuccesded by his great- 

grandfon Louis XV. the late king of France. 
The rebellion in Scotland begins in September 

under the Earl of Mar, in favour of the Preten- 
der. The aftion of Sheriffmuir, and the fur- 
render of Prefton, both in November, when the 
rebels difperfe. 

The obliquity of the ecliptic obferved by Lou- 
ville to be 230 28' 24'. 

1716 The Pretender married the princefs Sobiefka, 
grand-daughter of John Sobielki, late king of 
Poland. 

An aft puffed for feptennial parliaments. . 
1718 Sardinia ere&ed into a kingdom, and given to 

the duke of Savoy. 
1719 The Miffifippi fcheme at its height in France. 

Lombe’s filk-throwing machine, containing 
26,586 wheels, ereaed at Derby: takes up 
one-eighth of a mile; one water-wheel moves 
the reft; and in 24 hours it works 3 18,504,960 
yards of organzine filk thread. 

1720 The South-feafcheme in England begun AprU 7. 
was at its height at the end of June, and quite 
funk about September 29. 

A great earthquake in China. 
1-724 An earthquake in Denmark. 
1727' King George dies, in the 68th year of his age; 

and is fucceeded by his only fon, George II. 
Inoculation firft tried on criminals with fuccefs. 
Rufiia, formerly a dukedom, is now eltabhfhed 

as an empire. 
The aberration of the fixed ftavs difeovered and 

accounted for by Dr Bradley. 
1732 Kouli Khan ufuqos the Perfian throne, conquers 

the Mogul empire, and returns with two hun- 
dred thirty-one millions Sterling. 

Several public-fpirited gentleman begin the fet- 
tlement of Georgia in North America. 

1733 The Jefuits expelled from Paraguay. 
1^36 Capt. Porteous having ordered his foldrers to 

; fire upon the populace at an execution of a 
fmuggler, is himfelf hanged by the mob at E- 

_ dinburgh. f . 
A tranfit of Mercury obferved by Caffmi. 

1737 A dreadful hurricane at die mouth of the Gan- 
ges, Ocft. 10. 

1738 Weftminfter-bridge, confining of 15 arches, be- 
gun ; finifhed in 1750, at the expence of 
389,000!. defrayed by parliament. 

Toe order of St Januarius eftabliftied at Naples- 
1739 Letters of marque iffued out in Britain againft 

Spam July 21. and war declared, Oct. 23. 
The empire of Indoftan ruined by Kouli Khan. 
An intenfe froft in Britain. 

,743 The battle of Dettingen won by the Englifivand 
allies in favour of the Queen of Hungary. 
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1743 A dreadful plague in Sicily. 
1744 War declared againft France.—-Commodore An-, . 

fon returns from his voyage round the world. 
1745 The allies lofe the battle at Fontenoy. 

The rebellion breaks out in Scotland, and the 
Pretender’s army defeated by the Duke of 
Cumberland at Culloden, April 16. 1746. 

1746 Britifh Linen Company eredled. 
Lima deftroyed by an earthquake. 

1747 Kouli Khan murdered. 
1 748 The peace of Aix-la-Chapelle, by which a rc- 

ftitution of all places taken during the war was 
to be made on all tides. 

1749 The intereft on the Britifn funds reduced to 
3 per cent. 

Britiih herring-fifhery incorporated. 
The colony of Nova Scotia founded. 

1750 Earthquake in England. 
1751 Frederic prince of Wales, father to his prefent 

majefty, died. 
Antiquarian fociety at London incorporated. 

1732 The new ftile introduced into Great Britain; the 
3d of September being counted the 1 4th. 

1753 The Britifh mufeum erecded at Montague-houfe. 
Society of arts, manufadlures, and commerce, 
inftituted in London. 

1754 A dreadful eruption of mount JEtm. 
A great earthquake at Conftantinople, Cairo, 

&c. Sept. 2d. 
1755 Qui10 in Peru deftroyed by an earthquake, 

April 28th. 
Lifbon deftroyed by an earthquake, Nov. ill. 

1756 146 Engliftrmen are confined in the black hole 
at Calcutta in the Eaft Indies by order of the 
nabob, and 123 found dead next morning. 

Marine fociety eftablifhed at London. 
The King of Prufiia commenced hoftilities in the 

month of Auguft in Saxony. Defeats the Au- 
ftrians at Lo. 

1757 Damien attempted to affaffinate the French king. 
The King of Pruffia invades Bohemia. Defeats 

the Auftrians at Reichenberg, April 21ft, and 
at Prague, May 6th. Repulfed by Count Daua 
at Kolin, June 18th. 

The allies defeated by the French at Haftenbeck, 
Ji ly 26th. 

Convention of Clofter Seven, Sep. 8th. 
The King of Pruffia defeats the French and Au- 

ftrians at Rofbach, Nov. 5. The Pruffians de- 
feated near Breflaw, Nov. 2 2d. The Auftrians 
defeated at Liffa, Dec. 5th. 

1758 Senegal taken by the Britifii, May ift. They 
take Louilhourg, July 27th. 

The King of Pruffia defeats the Ruffians at 
Zorndorf, Auguft 25th. Is defeated by Count 
Daun at Hoch-kirchen, 0£I. 14th. 

Goree taken by Commodore Keppel, Dec. 29th. 
Attempt to aifaffinatc the King of Portugal, • 

Dec. 3. 
1 759 General Wblfe is killed in the battle of Quebec, 

which is gained by the Britifh. 
The French defeated by Prince Ferdinand at 

Bergen, April 13th. 
Gaudaloupe taken by the Britifh, May ift. 
King of Pruffia defeated by the Ruffians at Cu- 

nevldorf, Aug. 12th. 
5 E 2 1759 The 
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>759 'J’he French fleet defeated by Admiral Hawke, 

Nov. 20th. 
Balbcc and Tripoli deftroyed by an earthquake, 
Dec. 5th. 

1760 King George II. dies Oaober 25th, in the 77th 
year of his age, and is fucceeded by his prefent 
majefty, who, on the 2zd of September 1761, 
married the princefs Charlotte of Mecklenbureh 
Strelitz. 

Blackfriars bridge, confifting of 9 arches, be- 
gun,' finifhed 1770, at the expence of 152,840!. 
to be difeharged by a toll. 

A tranfit of Venus over the fun June 6th. 
Earthquakes in Syria Oct 13th. 
The King of Pruffia defeats the Auftrians at 
Torgau Nov. 3d. 

1761 Pondicherry taken by Col. Coote Jan. 15th. 
Belleifle furrendered to the Britiih Feb. 4th. 

1-762 War declared againft Spain. 
Peter III. emperor of Ruffia, is depofed, impri- 

fontd, and murdered. 
American philofophical fociety eilablifhed in Phi- 

ladelphia. 
George A uguilus Frederic, prince of Wales, 

born Aug. 12th. 
Martinico furrendered to the Britifh Feb. 4th. 
Havannah furrendered to ditto Aug. 12th. 
Manilla taken by ditto 061. 6th. 

1763 T he definitive treaty of peace between Great 
Britain, France, Spain, and Portugal, conclu- 
ded at Paris February icthj which confirms to 
Great Britain the extenfive provinces of Cana- 
da, Fall and Weft Florida, and part of Eoui- 
fiana, in North America; alfo the iflands of 
Granada, St Vincent, Dominica, and Tobag-o, 
in the Weft Indies. 

The Jefuits expelled from France. 
1764 The parliament granted 10,000 i. to Mr Har- 

rifon for his difeovery of the longitude by his 
time-piece. 

Famine and peftilence in Italy. 
An earthquake at Lifbon. 

1.765 His majefty’s royal charter pafled for incorpora- 
ting the fociety of artifts 

An palled annexing the fovereignty of the 
ifland of Man to the crown of Great Britain, 

i 766 April 21 ft, a fpot or macula of the fun, more than 
thrice the bignefs of our earth, pafted the fun’s 
centre. 

The American {lamp-aft repealed March 18th. 
A great earthquake at Conftantinople. 
The Jefuits expelled from Bohemia and Den- 

mark. 
1767 The Jefuits expelled from Spain, Venice, and 

Genoa, April 2d. 
Martinico almoft deftroyed by an earthquake. 
The Proteftants tolerated in Poland Nov. 2d. 

1768 Academy of painting eftabliftied in London. 
The Turks imprifon the Ruffian ambaflador, and 
declare war againft that empire. 

The Jefuits expelled from Naples, Malta, and 
Parma. 

1769 Paoli fled from Corfica June 13th, The ifland 
then reduced by the French. 
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1770 An earthquake at St Domingo. 
1771 Dr Solander and Mr Banks, in his majefty’s fliip 

the Endeavour, Lieut. Cook, return from a 
voyage round the world, having made feveral 
important difeoveries in the Southfeas. 

An emigration of 500,00c Tourgouths from the 
coafts of the Cafpian Sea to the frontiers of 
China. 

1772 The King of Sweden changes the eonftitution 
from ariftocracy to a limited monarchy. 

The Pretender marries a princefs of Germany, 
grand-daughter of Thomas late Earl of Aylef- 
bury. 

The Emperor of Germany, Emprefs of Ruffia,. 
and the King of Pruffia, (trip the King of Po- 
land of a great part of his dominions, which 
they divide among themfelves, in violation of 
the moil folemn treaties. 

1773 Captain Phipps is fent to explore the North 
Pole; but having made 81 degrees, is in danger 
of being locked up by the ice, and his attempt 
to difeover a paflage in that quarter proves 
fruitlefs. 

The Englifh Eaft India company having, by con- 
queft or treaty, acquired the extenfive pro- 
yinces of Bengal, Orixa, and Bahar, contain- 
ing 15 millions of inhabitants, great irregula- 
rities are committed by their fervants abroad t 
upon which government interferes, and fends 
out judges, See. for the better adminiftration 
of juftice. 

The war between the Ruffians and the Turks- 
proves difgraceful to the latter, who lofe the 
iflands in the Archipelago, and by the fea are 
every' where unfuccefsfuK 

The ibciety of Jefuits fupprefied by the Pope’s, 
bull Auguft 25th. 

1774 Ptace is proclaimed between the Ruffians and 
the Turks. 

The Britifh parliament having pafled an aft lay- 
ing a duty ol 3d. />er pound upon all teas im- 
ported into America, the colonifls, confidering- 
this as a grievance, deny the right of the Britifh 
parliament to tax them. 

The American colonies fend deputies to Phila- 
delphia, who a flume the title of T/>f Cong refs of' 
the Thirteen United Provinces, and ail the powers 
of government. 

1775 ^ie American war commences. Aftion at 
Bunker’s Hill June 7th. 

The Spaniard’s land near Algiers and are de- 
feated July 8th. 

1776 The congrefs declare the United States of Ame- 
rica independent of the crown and parliament 
of Great Britain. 

The Americans receive a dreadful defeat at 
Long-Ifland Auguft 27th. 

1777 Philadelphia taken.by the Britiffi Oft. 3d. 
General Burgoyne with his army furrei der to 
the Americans. 

1779 A moft extraordinary eruption of Vefuvius Au- 
guft 8th. 

The fiege of Gibraltar begun by the Spaniards 
July 8th. 
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Afrrr 1780 Jan. 6 h. A. M. tlie thermometer fufpend- 
Chrift. ed in the open air at Glafgow, ftood at 46° bc- 
“~'V "" “ low o. 

The Spanifh fleet defeated by Admiral Rodney 
Jan. 16th. 

Charlefton furrendered to the Britilh May 1 2th. 
A dreadful infurre&ion in London, and riots in 

many other places of the kingdom, 
A wreat number of Britifh {hips taken by the 

combined fleets of France and Spain. 
Lord Cornwallis defeats the Americans at Cam- 

den. 
A dreadful hurricane in the Leeward Iflands 

Q£k 9th. 
An extraordinary ftorm of wind in England. 
War deflated againil the Dutch Dec. 2©th. 

1781 A terrible engagement between the Dutch and 
Britifh fleets near the Dogger Bank Aug. 5. 

Lord Cornwallis with his army furrender to the 
united forces of France and America OdL 1 8th. 

1782 Minorca furrendered to the Spaniards Februa- 
ry 4th. 

The Fiench fleet under De Grafle defeated 
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and almofl deftroyed bv Admiral Rodney After 
April. 2th. J^L, 

The Spanifh floating batteries before Gibraltar y ' 
entirely deitroyed Sept. 12th. 

1783 Preliminaries of a general peace figned. Ame- 
rica declared independent Jan. 20th. 

A dreadful earthquake, attended with many ex- 
traordinary circumflances, in Italy and Sicily. 

The fun obfcured by a kind of fog during the 
whole hammer. 

A volcanic eruption in Iceland fur palling any 
thing recorded in hiftory. The lava fpouted 
up in thiee places to the height of two miles 
perpendicular, and continued thus for two 
months ; during which time it covered a tra<fl 
of 3600 fquare miles of ground, in fome places 
more than 100 feet deep. 

A large meteor appears to the northward of 
Shetland, and takes its direction fouthward, 
with a velocity little inferior to that of the 
earth in its annual courfe round the fun. Its 
trad obferved for more than ioqo miles. 

ehronrme- CHRONOMETER, in general, denotes any in- 
fer. ftrument or machine ufed in meafuring time ; fuch are 

dials, clocks, watches, iffc. See Dial, EsV. 
The term chronometer, however, is generally ufed 

in a more limited fenfe, for a kind of clock fo contri- 
ved as to meafure a fmall portion of time with great 
exaftneis, even to the fix teen th part of a fecond : ol 
fuch a one there is a defcription in Defagulier’s ex- 
perimental philofophy, invented by the late ingenious 
Mr George Graham ; which mult be allowed to be 
of great ufe for meafuring fmall portions of time in 
aflronortiical obfervations, the time of the fall of bo- 
dies, the velocity of running waters, iffc. But long 
fpaces of time cannot be nteafured by it with fufficient 
exadnefs, unlefs its pendulum be made to vibrate hi 
a cycloid ; becaufe, otherwife it is liable to err confl- 
derably, as all clocks are which have Ihort pendulums 
that fwing in large arches of a circle. 

There have been feveral machines contrived for 
meafuring time, Under the name of chronometers, up- 
on principles very different from thofe on which clocks 
and watches are conftruded. 

Plate CXXXVI. fig. ». reprefents an air-chronome- 
ter, which is conftru&ed in the following manner. Pro- 
vide a glafs tube of about an inch in diameter, and three 
or fc ur feet long: the diameter of the infide of this tube 
muff be precifely equal in every part: at the bottom 
muff be a fmall hole, clofely covered with a valve. ,n 
the tube place a pi (Ion E, fig. 2. which is made to fit 
it exa&ly, and muff be oiled, that it may move in the 
tube with the greateft freedom : in this pifton there 
is a cock that fluits quite clofe; and from the top of it 
there goes a cord I, which paffes through the handle 
G. The cock of the piiton being clofed, it is to be 
let down to the bottom of the tube, and being then 
drawn up to the top, the air will then rufh in by the 
valve at the bottom of the tube, and lupport the pif- 
ton, You are then to turn the cock, fo as to make a 
very fmall vent ; and the air palling floylv through 

that vent, the pifton will gradually defeend, aad {how Chronome* 
the hour, either by lines cut in the tube with a dia- tcr* , 
mond, or marked with paint, or by fmall flips of pa- 
per painted on the glafs. If this chronometer fliould 
go too fall or too flow, it may be eafily regulated by 
altering the poikion of the cock in the pifton, as it is 
on that the whole depends. 

If, inftead of marking the tube, you would have 
the time ftiowu by a dial, it may be eafily effected by 
placing an axis to which the hand of the dial is fixed,, 
directly over the tube, and winding the firing to 
which the pifton is joined round that axis ; for then, 
as the piftoa defeends, the axis will gradually turn 
the hand, and {how the hour: but it muft.be obferved, 
that as the defeent of the pifton is not conftantly re- 
gular, on account of the decreafe of relidance from 
the quantity of the fubjacent air as the pifton defeends, 
the axis therefore mult not be a regular cylinder, but 
conical like the fufee of a watch, as in fig. 3. by which 
means the motion of the hand of the dial will be con- 
ftant and regular. 

Fig. 4. reprefents a lamp-chronometer. It confifts 
of a chamber lamp A, which is a cylindrical veffel a- 
bout three inches high, and one inch diameter, placed, 
in the Hand B. The infide of this veffel muft be every 
where exaftly of the fame diameter. To the Hand 
B is fixed the handle C, which fupports the frame 
DEFG, about 12 inches high, and four wide. This 
frame is to be covered with oiled paper, and divided 
into twelve equal parts by horizontal lines ; at the 
end of which are wrote the. numbers for the hours, 
from 1 to 12, and between the horizontal lines are 
diagonals that are divided into halves, quarters, iffc.- 
On the handle B, and clofe to the glafs, is fixed the 
ftyle or gnomon FI. Now, as the difiance of the 
ftyle from the flame of the lamp is only half an inch, 
if the diftance of the frame from the ftyle is only fix 
inches, then, while the float that contains the light 
deice ads, by the decreafe of the oil, one inch, the 
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0 H R 
Chmnnme- fhadow of the ftyle on the frame will 

inches, that is, its whole length, and fhow by its pro- 
Chryfa. greiTion the regular increafe of the hours, with their 

—y——feveral divifions. It is abfolutely neceffary, however, 
tnat the oil ufed in this lamp be always of the fame 
fort and quite pure, and that the wick alfo be con- 
flantly of the fame lire and fubftance, as it is on thefe 
circumftances, and the uniform figure of the veffel, 
that the regular progrefs of the lhadow depends. 

Chronometer, among mufrcians, an inftrument 
invented by Loulie, a French mufician, for tire pur- 
pofe of meafuring time by means of a pendulum. The 
form of the inftrument, as defcrihed by him, is that of 
an Ionic pilafter, and is thus defcribed by Malcolm in 
his Treatife of Mufic, p.407.—“ The chronometer 
confifts of a large ruler or board, fix feet or 72 inches 
long, to be fet on end ; it is divided into its inches, 
and the numbers fet fo as to count upwards ; and at 
every divifion there is d fmall round hole, through 
whofe centre the line of divifion runs. At the top of 
this ruler, about an inch above the divifion 72, and 
perpendicular to the ruler, is inferted a fmall piece of 
wood, in the upper fide of which there is a groove, 
hollowed along from the end that Hands out to that 
which is fixed in the ruler, and near each end of it a 
hole is made : through thefe holes a pendulum cord is 
drawn, which runs in the groove : at that end of the 
cord which comes through the hole furtheft from the 
ruler, the ball is hung; and at the other end there is 
a fmall wooden pin, which can be put in any of the 
holes of the ruler : when the pin is in the upmoft hole 
at 72, then the pendulum from the top to the centre 
of the ball muit be exadlly 72 inches ; and therefore, 
whatever hole of the ruler it is put in, the pendulum 
will be juft fo many inches as that figure at the Ijole 
denotes. The manner of ufing the machine is this : 
The compofer lengthens or fhortens his pendulum, till 
one vibration be equal to the defigned length of his 
bar, and then the pin Hands at a cerftin divifion, 
which marks the length of the pendulum ; and this 
number being fet with the cliff at the beginning of 
the long, is a dire&ion for others how to ufe the 
chronometer in meafuring the time according to the 
compofer’s delign : for with the number is fet the 
note, crotchet, or minim, whofe value he would have 
the vibration to be ; which' in brifk duple time is beft 
a minim or half bar, or even a whole bar, when that 
is but a minim; and in flow time a crotchet. In 
triple time, it would do well to be the third part or 
half, or fourth part of a bar; and in the Ample triples 
that are allegro, let it he a whole bar. And if, in 
every time that is allegro, the vibration is applied to 
a whole or half bar, practice will teach us' to fubdi- 
vide it juftly and equally. Cbferve, that, to make 
this machine of univerfal ufe, fome canonical meafure 
of the divifions muft be agreed upon, that the figure 
may give a certain direction for the length of the 
p'endulum. 

CH ROST A SIM A, in natural hiftory, a genus of 
pellucid gems, comprehending all thofe which appear 
of one fimple and permanent colour in all lights; fueh 
are the diamond, carbuncle, ruby, garnet, amethyft, 
fapphire, beryl, emerald, and the topaz. See Dia- 
mond, Carbuncle, £5V. 

CHRYSA, (anc. geog.), a town of Myfia, on the 
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afcend twelve finus Adramyttenus ; extinft in Pliny’s time : it had ChryfalJ*. 

a temple of Apollo Smintheus (Homer, Strabo). The 
country of the fair Chryfeis, who gave firft rife to the 
quarrel between Agamemnon and Achilles. 

CHRYSALIS, or Aurelia, in natural hiftory, a 
of reft and feeming infenfibility, which butter- Hate 

flies, moths, and feveral other kinds of infedls, mult 
Pa ft through before they arrive at their winged or 
moft perfect ftate. 

In this ftate, no creatures afford fo beautiful a va- 
riety as the butterfly kinds, and they all paft through 
this middle ftate without one exception. The figure 
oi the aurelia or chryfalis generally approaches to that 
of a cone, or at leaft the hinder part of it is in this 
fhape ; and the creature, while in this ftate, feems to 
have neither legs nor wings, nor has any power of 
walking. It feems indeed to have hardly fo much as 
life. It takes no nouriihment in this ftate, nor has it any 
organs for taking any ; and indeed its pofterior part is 
all that feems animated, this having a power of giving 
itfelf fome motions. The external covering of the 
chryfalis is cartilaginous, and confiderably large, and 
is ufually fmooth and gloffy : but fome few of them 
have a few hairs; fome are alfo as hairy as the cater- 
pillars from which they are produced; and others 
are rough, and, as it were, lhagreened all over. 

In all of thefe there may be diftinguifhed two fides; 
the one of which is the back, the other the belly of the 
animal. On the anterior part of the latter, there 
may always be diftinguifhed certain little elevations 
running in ridges, and refembling the fillets wound 
about mummies: the part whence thefe have their 
origin, is efteemed the head of the animal. The other 
fide, or back, is fmooth, and of a rounded figure in 
moft of the chryfalifes ; hut fome have ridges on the 
anterior part, and lides «f this part; and thefe ufually 
terminate in a point, and make an angular appearance 
on the chryfalis. 

From this difference is drawn the firft general dif- 
tindlion of thefe bodies. They are by this divided into 
two claffes ; the round and the angular kinds. The 
full are, by the French natural ills, c ai 1 ed J'e-vesfrom 
the common cultom of calling the chryfalis of the iilk- 
worm, which is round, by this name. 

There is fomething more regular ;n this diftin&ion 
than might at firft he conceived ; for the divifion is 
continued from the fly-llate ; the rounded chryfalifes 
being almoft all produced by the pha/ena or moths ; 
and the angular ones by the papMos, or day-flies. 
There are ieveral fubordinate dillindtions of thefe 
kinds ; hut, in general, they are left different from 
one another than the caterpillars from whence they are 
produced. 

J he head of thofe of the firft clafs ufually termi- 
nates itfelf by two angular parts, which Hand feparate 
one from the other, and refemble a pair of horns. 
On the hack, eminences and marks are diicovered, 
which imagination may form into eyes, nofe, chin, 
and other parts of the human face. 

There is a great variety and a great deal of beauty 
in the figures and arrangement of the eminences and 
fpots on the other part of the body of the chryfalifes of 
different kinds. It is a general ohfervation, that thofe 
chryfalifes which are terminated by a Angle horn, af- 
ford day-butterflies of the kind of thole which h^ve 
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Chryfalis buttoned antennas, and whofe wings, in a Hate of reft, 

cover the under part of their body, and which ufe all 
their fix legs in walking, thofe of many other kinds 
ufing only four of them. Thofe chryfalifes which are 
terminated by two angular bodies, and which are co- 
vered with a great number of fpines, and have the fi- 
gure of a human face on their back in the greateft 
perfection, afford butterflies of the day-kind ; and of 
that clafs the characters of 'which are, their walking 
on four legs, aW ufing the other two, that is, the an- 
terior part, in the ’manner of arms or hands. The 
chryfalifes which have two angular bodies on their 
heads, but thorter than thofe of the preceding, and 
whofe back (hows but a faint (ketch of the human face, 
and which have fewer fpines, and thofe lefs (harp, 
always turn to that fort of butterfly the upper wings 
of which are divided into fegments, one of which is 
fo long as to reprefent a tail, and whofe under wings 
are folded over the upper part of the back. A careful 
obfervation will eftablhh many more rules of this kind, 
whicluare not fo perfeCt as to be free from all excep- 
tions ; yet are of great ufe, as they teach us in gene- 
ral what fort of fly we are to expect from the chryfalis, 
of which we know not the caterpillar, and therefore 
can only judge from appearances. 

Thefe are the principal differences of the angular 
chryfalifes ; the round ones alfo have their different 
marks not lefs regular than thofe. 

The greater number of the round chryfa'ifes have 
the hinder part of their body of the figure of a cone ; 
but the upper end, which ought to be its circular plane 
bafe, is ufually bent and rounded into a fort of knee : 
this is ufually called the head of the chryfalis ; but 
there are alfo fome of this kind, the head of which is 
terminated by a nearly plane furface : fome of the 
creeping ten-legged caterpillars give chryfalifes of this 
kind, which have each of them two eminences that 
feem to bring them towards the angular kind. 

Among the angular chryfalifes there are fome whofe 
colours fetm as worthy our obfervation as the fn?.pes 
of the others. Many of them appear fuperbly clothed 
rn gold. Thefe elegant fpecies have obtained the 
name of chryfalis and aureha, which are derived from 
Greek and Latin wmrds, fignifying gold ; and from 
tbefe all other bodies of the fame kind have been cal- 
led by the fame names, though lefs, or not at all, in- 
titled to them. As fome kinds are thus gilded ail 
over, fo others are ornamented with this gay appear- 
ance in a more fparing manner, having only a few 
fpots of it in different places on their back and belly. 
Thefe obvious marks, however, are not to. be de- 
pended upon as certain charadfers ol di.ftindfion: for 
accidents in the formation of the chryfalis may alter 
them ; and thofe which naturally would have been 
gilded all over, may be fometimes only fo in part ; 
and either thefe or the others may, by accident, be fo 
formed, as to fhow nothing of this kind at all, but be 
only,of a dufky brown, dhofe, however, which have 
neither filver nor gold to recoftimend them to your 
eyes, do not want other colours, and thofe beautifully 
variegated. Some of them are all over of an elegant 
green, as is the chryfalis of the fennel-caterpillar; 
others of an elegant yellow' ; and fome of a bright 
greenifh tinge, variegated with fpots of a Alining 
black : w'e have a very beautiful iaftance of this laft 

kind in the chryfalis of the elegant cabbage-caterpillar. Chryfdh. 
The general colour of the chryfalis of the common """ ^ 
butterflies, however, is brown. 

Some are alfo of a fine deep black ; and of thefe 
many are fo fmooth and gloffy, that they are equal to 
the iineft Indian japan. The common caterpillar of 
the fig-tree gives an iuftance of one of thefe moft 
beautiful gloffy ones ; the caterpillar of the vine af- 
fords another of thefe fine black chryfalifes. 

The rounded chryfalifes do not afford any thing or 
that variety of colouring fo remarkably beautiful in 
the angular ones; they are ufually of a dufky yellow, 
in different flrades, and are often varioufly (potted 
with black: but thefe, as w-ell as all other chryialifes, 
before they arrive at their fixed colour, pais through 
feveral other temporary ones ; fome being of a diffe- 
rent colour when firft produced from the caterpillar, 
from what they are a few days afterwards ; and fome 
varying fo greatly, though only in degree, as not to 
be diftinguifhable, even by the moft converfant eye, 
from what they w'ere when firft produced. The 
green rough caterpillar of the cabbage has a chryfalis 
which is green at firft ; and from that gradually goes- 
through all the (hades of green to a faint yellow, 
which is its Lifting colour; and one of the oak cater- 
pillars yields a chryfalis beautifully fpotted with red at 
its firft'appearance; but thefe fpots change to brown- 
for their fixed colour: the third day from their for- 
mation ufually fixes their Lifting colours ; and if they 
are obferved to turn black in any part after this time,, 
it is a fign that they are dead or dying. 

The feveral fpecies of infe&s, as a fly, fpider, and 
an ant, do not differ more evidently from one ano- 
ther in regard to appearance, than do a caterpillar, 
its chryfalis, and a butterfly produced from it ; yet it 
is certain, that thefe are all the produft of the fame 
individual egg; and nothing is more certain, than 
that the creature wdiich was for a while a caterpillar, 
is, after a certain time, a chryfalis, and then a but- 
terfly. Thefe great changes produced in fo hidden a 
manner, feem like the metamorphofes recorded in the 
fables of the ancients; and indeed it is not improbable, 
that thofe fables firft took their origin from fuch 
changes. 

The parts being diftinguifliable in the chryfalis, wc 
eafily find the difference of the fpecies of the fly that 
is to proceed from it. The naked eye (hows whether 
it be one of thofe that have, or of thofe that have not, 
a trunk ; and the affiftance of a microfcope (hows the 
antennas fo diftin&ly, that we are able to difeern whe- 
ther it belongs to the day or night clafs ; and often to 
what genus, if not the very fpecies : nay, in the plu- 
mofe horned kinds, we may fee, by the antennas,, 
whether a male or female phalasna is to be produced 
from the chryfalis ; the horns of the female being in 
this ftate evidently narrower, and appearing lefs ele- 
vated above the common furface of the body, than 
thofe of the male. 

All thefe parts of the chryfalis, however, though 
feen very diftin&ly, are laid &6fe to one another, and 
feem to form only one mafs; each cf them is coveted 
with its own peculiar membrane in this ftate, and all 
art furrounded together by a common one ; and it is 
only through thtffe that we fee them ; or rather we 
fee on thefe the figures of till the parts moulded within. 
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and therefore it requires attention to diltinguifh thtin. 
The chryfalis is foft when fird produced, and is wet- 
ted on the front with a vifcous liquor.; its flcin, though 
very tender at firft, dries and hardens by degrees : 
but this vifcous liquor, which furrounds the "wings, 
legs, CSV. hardens ahnoft immediately; and in coufe- 
•quence fade ns all thofe limbs, &c. into a mafs, which 
were before loofe fr m one another: this liquor, as 
it hardens, lofes its tranfparence, and becomes brown; 
fo that it is only while it is yet moil! that thefe parts 
zare to be feen dillind. 

It is evident from the whole, that the chryfalis is 
no other than a butterfly, the parts of which are hid 
under certain membranes which fallen them together; 
and, when the limbs are arrived at their due llrength, 
they become able to. break through thefe membranes, 
and then expand and arrange themfeives in their pro- 
per order. 

The firft metamorphofis, therefore, differs nothing 
from the fecond, except that the butterfly comes from 
the body of the caterpillar in a weak ft ite, with limbs 
unable to perform their offices, whereas it comes from 
the chryfalis perfect. 

M. Reaumur has given us many curious obferva- 
tions on the ftrufture and ufes of the feveral cover- 
ings that attend the varieties of the caterpillar-kind in 
this ftate. 

The creatures in genera* remain wholly immove- 
able in this ftate, and feem to have no buiinefs in it 
but a patient attendance on the time when they are 
to become butterflies ; and this is a change that can 
happen to them, only as their parts, before extremely 
foft and weak, are capable of hardening and becoming 
firm by degrees, by the tranfpiration of that abundant 
humidity which before kept them foft : and this is 
proved‘by an experiment of M, Reaumur, who, inclo- 
fing fome chryfalifes in a glafs tube, found, after fome 
time, a fmall quantity of water at the bottom of it ; 
which could have come there no other way, but from 
the body of the inclofed animal. This traurpiration 
depends greatly on the temperature of the air ; it is 
increafed by heat, and diminifhed by cold ; but it has 
alfo its peculiarities in regard to the feveral fpecies 
of butterfly to which the chryfalis belongs. 

According to thefe obfervations, the time of the 
duration of the animal in the chryfalis ftate mull be, 
in different fpeciee, very different; and there is in- 
deed this wide difference in the extremes, that fome 
fpecies remain only eight days in this ftate, and others 
eight months. 

We know that the caterpillar changes its Hein four 
or five times during its living in that Hate ; and that 
all thefe Heins are at firft produced with it from the 
egg, lying clofely over one another. It parts with, 
or throws off all thefe one by one, as the butterfly, 
which is the real animal, all this time within, grows 
more and more perfeft in the feveral firft changes. 
When it throws off one, it appears in another Ikin ex- 
a&ly of the fame form ; but at its final change from 
this appearance, that is, when it throws off the laft 
fkin, as the creature within is now arrived at fuch a 
degree of perfection as to need no farther taking of 
nourilhment, there is no farther need of teeth, or any 
of the other parts of a caterpillar. The creature, in 
this laft change, proceeds in the very fame manner as 

• N° 8©. 

6 ] C H R 
in all the former, the ikin opening at the hack, and Chryul/t. 
the animal making its way out in this fliape. If aca- —~v— 
terpiHar, when about to throw oft' this laft Hein, be 
thrown into fpirits of wine, and left there for a few 
days, the membranes within will harden, and the 
creature may be afterwards carefully opened, and the 
chryfalis taken out, in which the form of the tender 
butterfly may be traced in all its lineaments, and its 
eyes, legs, evidently feen. It is not neceflary, 
however, to feize upon this exaCl time for proving 
the exiftence ot the chryfaiis or butterfly in the cater- 
pillar : for if one of thefe animals be thrown into fpi- 
rit of wine, or into vinegar, fome days before that 
time, and left there for the flefh to harden, it may af- 
terwards be diffefted, and all the lineaments of the 
butterfly traced out in it; the wings, legs, antennse, &c. 
being as evident here, and as large, as in the chry- 
falis. 

It is very plain from this, that the change of the 
caterpillar into chryfalis is not the work of a moment; 
but is carrying on for a long time before, even from 
the very hatching of the creature from the egg. The 
parts of the butterfly, however, are not difpofed ex- 
actly in the fame manner while in the body of the ca- 
terpillar, as when left naked in the form of the chry- 
falis : for the wings are proportionally longer and 
narrower, being wound up into the form of a cord ; 
and the antennae are rolled up on the head; the trunk 
is alfo twifted up and laid upon the head ; but this in 
a very different manner from what it is in the perfect 
animal, and very different from that in which it lies 
within the chryfalis; fo that the firft formation of the 
butterfly in the caterpillar, by time arrives at a pro- 
per change of the difpofition of its parts, in order to 
its being a chryfalis. The very eggs, hereafter to be 
depolited by the butterfly, are alfo to be found not 
only in the chryfalis, but in the caterpillar itfelf, ar- 
ranged in their natural, regular order. They are in- 
deed in (his ftate very fmall and tranfparent ; but af- 
ter the change into the chryfalis, they have their pro- 
per colour. , 

As foon as the feveral parts of the butterfly, there- 
fore, are arrived at a ftate proper for being expofed 
Ifo the more open air, they are thrown out from the 
body of the caterpillar furrounded only with their 
membranes; and as foon as they are arrived after 
this at a proper degree of ftrength and folidity, they 
labour to break through thefe thinner coverings, and 
to appear in their proper and natu’:al form. The 
time of their duration in tins ftate of chryfalis is very 
uncertain, fome remaining in it only a few days, 
others feveral months, and fome almoll a year in ap- 
pearance. Tut there is a fallacy in this that many are 
Rot aware of. It is natural to think, that as foon as 
the creature has inclofed itfelf in its fhell, be that of 
what matter it will, it undergoes its change into the 
chryfalis ftate. And this is the cafe with the gene- 
rality : yet there are fome which are eight or nine 
months in the {hell before they become chryfalifes ; fo 
that their duration in the real chryfalis ftate is much 
fliorter than it naturally appears to be. M. Reaumun 
carefully watched the auriculated caterpillar of the 
oak in its feveral changes, and particularly from its 
chryfalis, which is of this laft kind, into the fly ; and 
has given an account of the method of this as an in- 
4 ftance 
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Dhryfalk ftar.ce of the general courfe of nature in thefe opera- 

The membranes which envelope the creature in 
this chryfalis ftate are at firft tough and firm, and im- 
mediately touch the feveral parts of the inclofed ani- 
mal ; but by degrees, as thefe parts harden, they be- 
come covered, fome with hairs, and others with fcales. 
Thefe, as they continue to grow, by degrees fall off 
the feveral particular membranes which cover the 
parts on which they are placed, to a greater diftance, 
and by degrees loofen them from the limbs. this is 
one reafon of thofe membranes drying and becoming 
brittle. 

The middle of the upper part of the corselet is 
ufuaJly marked with a line which runs in a longitudi- 
nal direction ; and this part is always more elevated 
than the reft, even in the conic kinds, which are no 
otherwife angular. This line is in fome very bold and 
plain; in others, it is fo faint as not to be diftinguifhable 
without glafl'es ; but it is always in the midft of that 
line that the (hell.begins to open. The motion of the 
head of the butterfly backwards firft occafions this 
crack; and a few repetitions of the fame motion open 
it the whole length of the line. 

The clearing itfelf, however, entirely, is a work 
of more time in this cafe; than is the paffing of the 
chryfalis out of the body of the caterpillar. In that 
cafe there is a crack fufficiently large in the Ikin ol the 
back, and the whole chryfalis being loofe comes out 
at once. But in this cafe, every particular limb, and 
part of the body, has its feparate cafe ; and thefe are 
almoft inconceivably thin and tender, yet it is necef- 
fary that every part be drawn out of them before it 
appe ar naked to the open air. As foon as all this is 
effected, and the animal is at full liberty, it either con- 
tinues fome time upon the remains of its covering, or 
creeps a little way diftant from it, and there refts. 
The wings are what we principally admire in this crea- 
ture. Thefe are at this time fo extremely folded up, 
and placed in fo narrow a compafs, that the creature 
feems to have none at all: but they by degrees ex- 
pand and unfold themfelves ; and finally, in a quarter 
of an hour, or half an hour at the utmoft, they appear 
at their full fize, and in all their beauty. The man- 
ner of this fudden unfolding of the wings is this : the 
finall figure they make when the creature firft comes 
out of its membranes, does not prevent the obferving 
that they are at that time confiderably- thick. This is 
owing to its being a large wing folded up in the niceft 
manner, and with folds fo arranged as to be by no 
means fenfible to the eye, for the wing is never feen 
to unfold ; but, when obferved in the moft accurate 
manner, feems to grow under the eye to this extent. 
When the creature is firft produced from the ftiell, it 
is every where moift and tender; even its wings have 
no ftrength or ftiffnefs till they expand themfelves; 
but they then dry by degrees, and,-with the other 
parts, become rigid and firm. But if any accident 
prevents the wings from expanding at their proper 
time, that is, as foon as the creature is out of its fhell, 
they never afterwards are able to extend themfelves ; 
but the creature continues to wear them in their con- 
trafted and wholly ufelefs ftate; and very often, when 
the wings are in pail extended before fuch an accident 
happens, it flops them in a partial extenfion, and the 
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creature mufl be contented to pafs its whole life with CfryfaHs 
them in that manner. . if 

M. Reaumur has proved, that heat and cold make themura. 
great differences in the time of hatching the butterfly v-~j 
from its chryfalis ftate : and this he particularly tried 
with great accuracy and attention, by putting them in 
veffels in warm rooms, and in ice-houfes; and it feem- 
ed wholly owing to the haftening or retarding the eva- 
poration of the abundant humidity of the animal in the 
chryfalis ftate, that it fooner or later appeared in the 
butterfly form. He varnifhed over fome chryfalifes, 
in order to try what would be the effect of thus wholly 
preventing their tranfpiration ; and the confequence 
was, that the butterfly came forth from thele two 
months later than their natural time. Thus was the 
duration of the animal in this ftate lengthened; that is, 
its exiftence was lengthened : but without any advan- 
tage to the creature, fince it was in the time of its 
ftate of inadlion, and probably of infenfibility. 

Though this was of no confequence, Mr Reaumur 
deduces a hint from it that feems to be of fome ufe. 
He obferves, that hens eggs, of which we make fo 
many uies, and eat in fo many forms, are properly a 
fort of chryfalis of the animal; their germ, after they 
are impregnated by the cock, containing the young 
animal alive, and waiting only a due degree of warmth 
to be hatched, and appear in its proper form. Eggs 
tranfpire notwithftanding the hardnefs of their fhelis ; 
and when they have been long kept, there is a road 
found near one of their ends, between the ftrell and 
the internal membrane ; this is a mark of their being 
ftale, and is the effect of an evaporation of part of 
their humidity : and the fame varniih which had been 
ui'ed to the chryfalis, being tried on eggs, was found to 
preferve them for two years, as frelh as if laid but the 
fame day, and fuch as the niceit palate could not di- 
ftiugurftr from thofe that were fo. See Eggs. 

It is not yet known how much farther this ufeful 
fpeculation might be carried, and whether it might 
not be of great uie even to human life, to invent forne- 
thing that ihould a<ft in the manner of this varnifti, by 
being rubbed over the body, as the athletce did of old, 
and the lavages of the Weft Indies do at this time, 
without knowing why. But to return to the infedls 
which are the fjrbje&s of this article ; their third ffate, 
that in which they are winged, is always very ftiort, 
and feems deftined for no other action but the propa- 
gation of the fpecies. See Papino. 

CHRYSAjN i HEMUM, corn-marigold : A ge- 
nus of th_ polygainia fuperflua order, belonging to the 
fyngenefia clais of plants; and in the natural method 
ranking under the 49th order, Compo/ita. The re- 
ceptacle is naked ; the pappus marginated, or confift- 
ing only of a border ; the calyx hemifpherical and im- 
bricated, with the marginal fcales membranaceous. 
There are 19 Ipecies, of which the fo.lowing are the 
moil remarkable: 1. The ferotinum is a native of 
North America. The roots of this plant creep far 
under the furface, and fend up llrong ftalks more than 
four feet high, garnilhed with long fawed leaves end- 
ing in points. Thefe ftalks divide upward into many 
fmaller ; each being terminated by a large, white, ra- 
diated flower, which appears in the end of Auguil or 
September. 2. The coronarium hath been long cul- 
tivated in the gardens on account of the beauty of its 

5 F flowers. 
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flowers. It grows to the lieight of three feet, with a 
hngle upright italk divided into numerous branches, 
garnifhed with pinnated leaves, and crowned with ele- 
gant compound flowers of different colours and pro- 
perties. The varieties are, fingle and double flowers 
of a cream colour; yellow; yellow and white; brim- 
ftone-coloured ; fiflular, or quilled; or thofe with 
finely jagged leaves, and flowers of all the above co- 
lours and properties. All the varieties begin flower- 
ing in July : the flowers are exceedingly numerous, 
and exhibit a conflant fucceflion of full bloom till No- 
vember; and both fingle and double are fucceeded by 
abundance of feed. 3. The putefcens is a native of 
the Canary iflands. It rifes with a fhrubby ftalk near 
two feet high, dividing into many branches, which 
are garnifhed w ith pretty thick fucculent leaves, of a 
greyifh colour, cut into many fegments. The flowers 
come out from the wings of the leaves, growing upon 
naked footftalks fingly, which greatly refemble thofe 
of chamomile. There is a fucceflion of flowers on the 
fame plant for the greatel! part of the year, for which 
it is chiefly efteemed. This plant will perfect feeds in 
Britain when the feafons are favourable. 

Culture. The firit kind multiplies very faff by its 
creeping roots, and will thrive in anyr foil or fituation. 
The fecond may be raifed in abundance from feed, ei- 
ther in a hot-bed or warm border, in the fpring, for 
tranfplantiog; alfo by cuttings and flips of their 
branches in autumn. The latter method is pradlifed 
only for the propagation of the fine doubles, for an 
early bloom the following fummer ; and the befl time 
to perform it is in September, or early in Odtober. 
Cut off at that time a quantity of the robuft fide 
fhoots, from three to fix inches long, without flowers; 
diveft them of the lower leaves, and plant many of 
them together in large pots, within an inch or two of 
their tops, and two or three inches apart, give fome 
water, and place them in the fnade during the hot 
weather: by the end of Odfober they will be rooted, 
when the pots are to be removed either into a gieen- 
houfe or garden-frame, for the winter; but £he latter 
is the moft eligible, where they may enjoy the full air 
in mild weather, and have occafional fhelter from 
froft. In April they may be tranfplanted fingly into 
borders, and fome in pots. The plants thus raifed will 
flower a month or fix weeks fooner the fucceeding 
fummer than thofe raifed in the fpring from feed ; but 
as they foon become barren, it is proper to have al- 
ways a quantity of plants raifed from the feed. The 
third fort may be raifed either from feeds or cut- 
lings, but requires to be flickered in the green-houfe 
in winter. 

CHRYSES, the priefts of Apollo, father of Afly- 
nome, called from him Ghryfeis. When Lyrneflus was 
taken and the fpoils divided among the conquerors, 
Chryfeis fell to the fliare of Agamemnon. Chryfes 
upon this went to the Grecian camp to folicit his 
daughter’s reftoration; and when his prayers were 
fruitlefs, he implored the aid of Apollo, who vifited 
the Greeks with a plague, and obliged them to reftore 
Chryfeis. 

CHRYSTPPUS, a Stoic philofopher, born at So- 
los in Cilicia, wras difciple to Cleanthus, Zeno’s fuc- 
ceflbr. He wrote many books, feveral of which re- 
lated to logic.. None of the philofophers fpoke in 

ftronger terms of the fatal necelfity of every thing, 
nor more pomp.oufly of the liberty of man, than the 
Stoics, Chryfippus in particular. He was fo conlider- 
able among them, as to eftabliih it into a proverb, 
that if it had not been for Chryfippus, the porch trad 
never been. Yet the Stoics complained, as Cicero 
relates, that he had colledled fo many arguments in fa- 
vour of the fccptical hypothefis, that he could not an • 
fwer them himfelf; and thus had 'furniflied Carneades, 
their antagonift, with weapons again!! them. There is 
an apophthegm of this philofopher preferred, which 
does him honour. Being told that fome perfons fpoke 
ill of him, “ It is no matter (faid he), I will live fo 
that they fhall not be believed.” 

CPIRYSIS, or golden-fly, in naturalhiftory : A 
genus of infefts belonging to the order of hymenop- 
tera. The mouth is armed with jaws, but has no pro- 
bofcis; the antennas are filiform, bent, and confiii of 
12 articulations ; the abdomen is arched, with a fcale 
on each fide; the anus is dentated, and armed with a 
fling; the wings lie plain; and the body appears as if 
gilt. There are feveral fpecies ; but the ignita, or 
flaming chryfis, is beautified with the molt refplendent 
colours. The fore-part of its head is green and gold, 
and the hinder of a lovely azure. The thorax is like- 
wife azured over, with a mixture of green, and tenni- 
nates at its extremity with fltarp points on both 
fides. The abdomen is green and gold before, and of 
a coppery-red behind, imitating molten copper highly 
polilhed. The whole infeft is dotted on its upper part, 
which gives it a great refplendency of colour. The 
antenna; are black, and legs green intermixed with 
gold. This fpecies dwells in holes of walls between 
the ftones, and in the mortar that cements them. It 
is often feen ifluing from fuch holes, where it nellies 
and performs its work. The larvae, which refemble 
thofe of the wafp, likewife inhabit the holes of de- 
cayed walls. 

CHRYSITRIX, in botany: A genus of the dioe- 
cia order, belonging to the polygamia clafs of plants. 
In the hermaphrodite the glume is two-valved, the 
corollae from chaff numerous and briflly ; many flami- 
na, one within each chaff; one pifiillum. The male is 
the hermaphrodite ; there is no piftillum. 

CHRYSOBALANUS, cocoa plum : A genus 
of the monogynia order, belonging to the icofan- 
dria clafs of plants; and in the natural method rank- 
ing under the 36th order, Pomacea;. The calyx is quin- 
quefid, the petals five; plum-kernel five-fuijrowed 
and five-valved. There is only one fpecies, the icaco, 
which is a native of the Bahama iflands and many o- 
ther parts of America, but commonly grows near the 
fea. It rifes with a fhrubby italk eight or nine feet 
high, fending out feveral lide-branches, which are co- 
vered with a dark brown bark. The flowers are white, 
and are fucceeded by plums like damfons ; fome blue, 
fome red, and others yellow. The ftone is fnaped like 
a pear, and has five longitudinal furrows. The plums 
have a fweet lufcious tafle, and are brought to the 
tables of the inhabitants, by whom they are much e- 
fteemed. 

CHRYSOCOMA, goldy-locks: A genus of the 
polygamia tequalis order, belonging to the fyngenefia 
clals of plants; and in the natural method ranking 
under the 49th order, Cowpoftte. The receptacle is 
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naked ; the pappus fimple 5 the calyx hemispherical 
and imbricated ; the ftyle hardly longer than the fio- 

There are nine fpecies, the-moll remarkable of 
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which are, the linofyris, the coma aurea, and the cor- 
nua. Thefe are herbaceous flowering perennials, grow- 
ing from one to two feet high, ornamented with nai- 
row leaves, and compound flofcular flowers of a yedow 
colour. They are eafily propagated by dividing the 
roots or by cuttings ; but the two laft require to be 
Iheltered in the green-houfe in winter. 

CHRYSOGONUM, in botany: A genus of the 
polygamia neceflaria order, belonging to the fyngene- 
fia clafs of plants; and in the natural method ranking 
under the 49th order, Compofit/e. The receptacle is 
paleaceous ; the pappus monophyllous, and Indent- 
ed : the calyx pentaphyllous; the feeds wrapped up 
each in a tetraphyllous calyculus, or little cup. 

CHRYSOLARUS (Emanuel), one of thofe learn- 
ed men in the 14th century who brought the Greek 
literature into the welt. He was a man of rank ; 
and defcended from an ancient family, faid to have 
removed with Conflantine from Rome to Byzantium. 
He was fent into Europe by the emperor of the call 
to implore the aflillance of the Chriftian princes. He 
afterwards taught at Florence, Venice, Pavia, and 
Rome; and died atConftantinople, in 1415, aged 47. He 
wrote a Greek grammar, and feme other imall pieces. 

CHRYSOLITE, or yellowish-green topaz ; 
a precious ftone of a grafs green colour, found in the 
Eaft Indies, Brazil, Bohemia, Saxony, Spain, in Au- 
vergne and Bourbon in 1'ranee, and in DerbyIhirc in 
England. Some- are likewife found with volcanic la- 
vas, as in the Vevarais, where fome large lumps have 
been feen of 20 or 30 pounds weight; but it is re- 
markable, that fome of thefe chryfolites are partly de- 
compofed into an argillaceous lubtlance. All chry- 
folites, however, are far from being of the fame kind. 
The oriental is the fame with the peridot, and differs 
only by its green hue from the fapphires, topazes, and 
rubies of the fame denomination. I his becomes elec- 
tric by being rubbed ; has a prifmatic form of fix, or 
fometimes of five ftriated faces ; and does not lofe its 
colour or tranfparency in the fire, which the common 
chryfolite often does; becoming either opaque, or 
melting entirely in a ftrong heat. The tnftant it melts, 
it emits a phofphoric light like the bafis of alum and 
gypfeous fpar : with borax it produces a thin colour- 
fefs glafs. Its fpecific gravity is between 3.600 and 
3.700 ; according to Briffon it is 2.7821, or 2 6923 ; 
and that of the Spanifh chryfolite 3.0989. 

The fubftance of this precious ftone is lamella£ed in 
the direction of the axis of its primitive form: but the 
chryfolite from Saxony is foliated in a perpendicular 
dire&ion to the: fame axis. The chryfolite of the an- 
cients was the fame gem which is now called topax, and 
the name of itfelf indicates that it ought to be fo. 
Pliny lays that the colour of the chryfolite is yellow 
like gold. , 

CHRYSOLiTE-iV/Pe, a kind of glafs made in imita- 
tion of natural chryfolite, by mixing two ounces ot 
prepared cryftal with ten ounces of red-lead, adding 12 
grains of crocus martis made with vinegar ; and then 
Baking the whole for 24 hours, or longer, in a well 
luted cucurbit. r • r a 

CHRYSOMELA, in zoology, a genus of miects 

belonging to the order of eoleoptera. The antennae 
are lhaped like bracelets, and thicker on the outfide ; P '||Um 

and neither the breall nor the elytra are marginated. chryfopra- 
There are no lefs than 122 fpecies enumerated by Lin- fus. 
naeus, principally diftinguiflied by differences in their ^ '~" 
colour. They are to be found almoft every where, in 
woods, gardens, &c. Their progreflive motion is 
flow; and fome when caught emit an oily liquor of a 
difagreeabie fmell. The glittering colours with which 
feveral fpecies of chryfomels are adorned, and which 
feem to exhibit the brilliancy of gold and copper, have 
occafioned their bearing that pompous name. The 
larvae of thefe infefts have in general an oval body, ra- 
ther oblong and foft; on the fore-part of which are fi- 
tuated fix feet, which are fcaly, as is alio the head. 
They prey upon the fubftance of leaves, reje&ing the 
fibrous part. Thofe of the leaping chryfomelae infeft 
the cotyledons and tender leaves of plants. Of this 
genus is that very pernicious infedt called by the coun- 
try people the turnip fly, which infefts turnips and 
many crops in the garden, deftroying often whole 
fields while in their feedling leaves. In very hot fum- 
mers they abound to an amazing degree, and, as you 
walk in a field or in a garden, make a pattering like 
rain, by jumping on the leaves of the turnips or cab- 
bages. See Plate CXLIX. 

CHRYSOPHYLLUM, or bully-tree: A ge- 
nus of the monogynia order, belonging to the pentan- 
dria clafs of plants ; and in the natural method rank- 
ing under the 43d order, viz. Dumofa. The corolla 
is campanulated, decemfid, with the fegments alter- 
nately a little patent. The fruit is a ten-feeded ber- 
ry. There are two fpecies, the cainito and glabrum* 
both natives of the Weft Indies. The firft riles 30 or 
40 feet high, with a large trunk covered with a brown 
bark, and divides into many flexible flender blanches, 
which generally hang downward, garniflred with fpear- 
fhaped leaves, whofe under fides are of a bright ruffet 
colour. The flowers come out at the extremities of 
the branches, difpofed in oblong bunches, which are 
fucceeded by fruit of the fize of a golden pippin, that 
are very rough to the palate, and aftringent; but when 
kept fome time mellow, as is pra&ifed here with med- 
lars, they have an agreeable flavour. The fecond fort 
never rifes to the height of the firft, nor do the trunks 
grow to half the fize ; but the branches are flender and 
garnifhed with leaves like thofe of the firtt. The flow- 
ers come out in clufters from the fide of the branches, 
which are fucceeded by oval fmooth fruit about the 
fize of a bergamot pear. This contains a white clam- 
my juice when frefli ; but after being kept a few days-, 
it becomes fweet, foft, and delicious. Inclofed are 
four or five black feeds about the fize of thofe of a pom- 
kin. Both thefe plants are frequently prefeived in 
gardens where there are large ftoves, and are propaga- 
ted by feeds, but the plants can never bear the open 
air in this country. 

CHRYSOPLENIUM, in botany : A genus of the 
digyr.ia order, belonging to the decandria clafs of 
plants ; and in the natural method ranking under the 
I2th order, Succulents. The calyx is quadrifid or 
quinquefid, and coloured ; no corolla; the capfule br- 
roftrated, unilocular and polyfpermous. 

CHRYSOPRASUS.or Chrysoprasius, the 10th 
of the precious Hones mentioned in the Revelations, as 
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Chryfopra- forming the foundation of the heavenly Jerufalem. 

chryfo- chryfoPrafil^ is by mineralegifts reckoned to be a 
ftotn. variety of the chryfolite, and by Cronftedt called the 

v vellowi/b green and cloudy topaz. He conjectures that it 
may perhaps be the fubftance which ferves as a matrix 
to the chryfolite ; as thofe that he had feen were like 
the clear.veined quartz, called in Sweden milk ayjlal, 
which is the firil degree of crystallization. 

Thexhryfoprafus, according to M. Magellan, is of 
a green colour, deeper than the chryfolite, but with a 
yellowifh tinge inclining to blue like the green leek. 
M. Achard fays that it is never found cryltallized, 
and that it is femitranfparent. By others it is rec- 
koned among the quartz, and its colour is fuppofed to 
be owing to the mixture of cobalt, as it gives a fine 
blue glafs when melted with borax, or with fixed al- 
kali. Mr Achard, however, found the glafs of a deep 
yellow when the fufion was made with borax; and 
that it really contains fome calx of copper inftead of 
cobalt. Mr Dutens fays, that fome gold has been 
found in this kind of ftone : but this laft belongs in all 
probability, . fays M. Magellan, to another clafs of 
fubftances, viz. the vitreous fpars. 

To the latter belongs moll probably the aventurine, 
whofe colour is generally a yellow-brown red ; though 
fometimes it inclines more to the yellow, or greenifh, 
than to the red. Thefe flones are not quite tranfpa- 
rent : fome indeed fhine with fuch a brilliancy, as to 
render them of confiderable value, but they are very 
rare. The common aventurine is but an artificial glafs 
of various colours, with which powder of gold has 
been mixed ; and thefe imitated aventurines fo fre- 
quently excel the native ones in. fplendor, that the e- 
fteem of the latter is now much lowered. With re- 
gard to the chryfoprafus, its name from vpa-voi, (hows 
it to be of a greenifh-blue colour, like the leaves of a 
leek ; it only differs from the chryfolite in its biuifh- 
hue. 

CHRYSOSTOM (St John), a celebrated pa- 
triarch of Conftantinople, and one of the moft admired 
fathers of the Chriftian church, was born of a noble 
family at Antioch, about the year 347. He ftudied 
rhetoric under Libavius, and philofophy under Andra- 
gathua: after which he fpent fome time in folitude in 
the mountains near Antioch ; but the auflerities he en- 
dured having impaired his health, he returned to An- 
tioch, where he was ordained deacon by Meletius. 
"Flavian, Meletius’s fucceffor, raifed him to the office 
of prcfbyter five years after ; when he diftinguifhed 
himfelf fo greatly by his eloquence, that he obtained 
the furname of Golden mouth. Neftarius patriarch of 
Conftantinople, dying in 397> St Chryfottom, whofe 
fame was fpread throughout the whole empire, was 
chofen in his room by the unanimous confent of both 
the clergy and the people. The emperor Arcadius 
confirmed this ele&ion, and caufed him to leave An- 
tioch privately, where the people were very unwilling 
to part with him. He was ordained biihop on the 
26th of February 398 ; when he obtained an order 
from the emperor againft the Eunomians and Monta- 
nifts ; reformed the abufes which fubfifted amongft. his 
clergy; retrenched a great part of the exper.ces in 
which his predeceffors had lived, in order to enable 
him to feed the poor and build hofpitals; and preached 
with the utrnoft zeal againit the pride, luxury, and 
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avarice of the great. But his pious liberty of fpeech 
procured him many powerful enemies. He diftered 
with Theophilus of Alexandria, who got him depofed 
and baniffied ; but he was foon recalled. After this, 
declaiming againft the dedication of a ftatue ereeled to 
the emprefs, (lie banifhed him into Cucufus in Arme- 
nia, a rnoft barren unhofpitable place; afterwards, as 
they were removing him from, Petyus, the fcldiers 
treated him fo roughly, that he died by the way, A.JD. 
407. The heft edition of his works is that publilhed 
at Paris in 1718, by Montfaucon. 

CHRYSTAL. See Crystal. 
CHUB,. or CHUBB, in ichthyology. See Cypri- 

N US. 
The reforts of this fifh are eafily found ; for they 

are generally holes overfhaded by trees, and this fifh. 
will be feen floating in fuch almoft on the furface of 
the water in a hot day in great numbers. They are 
but a poor fifti for the table,and are very full of bones; 
but they entertain the angler very much, and are of 
the number of thofe that are eafily taken. The heft 
manner of fifhing for him is thus : prepare a very 
ftrong rod of a fufficient length ; fix to the hook a 
grafshopper; place yourfelf fo as to be perfectly out 
of fight of the fifh, and drop in -the bait about two 
feet from the place where a large chub lies ; if he does 
not fee the angler he very feldom fails biting, and is 
immediately taken ; but he is fo ftrong a filh that he 
ffiould be taken out carefully, after a great deal of 
playing, otherwifethe tackle will be in danger; a beetle, 
or any large fly, will anfwer the purpofe in the place 
of a grafshopper ; and if none of them are to be had, 
the method of fiflring muft be altered, and the line 
be long enough for fifhing at the bottom. In March 
and April this fifh is to be caught with large red 
worms ; in June and July^with flies, fnails, and cher- 
ries ; but in Auguft and September the proper bait is 
good cheefe pounded in a mortar, with fome faffron, 
and a little butter; feme make a pafte of cheefe and 
Venice turpentine for the chub in winter, at which 
feafon this fifh is better than at any other ; the bones 
are Ids troublefome in this feafon, and the flefh is more 
firm and better tailed ; the row is alfo well flavoured in 
general. The angler rnuft keep his bait for this fifh at 
the bottom in cold weather, and near the top in hot, 
and the fifh will bite eagerly. 

CHUBB (Thomas), a noted polemical writer, 
born at Eaft Harnham, a village near Salifbury, in 
1679. He was put apprentice to a glover at Salifi. 
bury, and afterwards e'ntered into partnerflrip with a 
tallow-chandler. Being a man of ftrong natural parts, 
he employed all his leifure in reading ; and though a 
ftranger to the learned languages, became tolerably 
verfed in geography, mathematics, and other branches 
of fcience. His favourite iludy was divinity; and he 
formed a little fociety for the purpofe of debating up- 
on religious fubjeds, about the time that the Trini- 
tarian controverfy was fo warmly agitated between 
Clarke and Waterland. This fubjeft, therefore, fall- 
ing under the cognizance of Chubb’s theological afi- 
fembly, he at their requeft drew up and arranged his 
fentiments on it, in a kind of differtation ; which was 
afterward publifhed under the title of The Supremacy 
of the Father ajferted, See. In this piece Mr Chubb 
ffiowed great talents in reafoning; and acquired fo 

much 
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ehudleigh much reputation, that the late Sir Jofepu Jekyi, ma- 

ll fter of the rolls, took him into his fafmly to enjoy his 
converlation : but though he is faid to have been 
tempted to remain with him by the offer of a genteel 
allowance, he did not continue with him many years; 
but chofe to return to his friends at Salifbury. He pub- 
lifted afterward a 4to volume of trads, which Mr Pope 
informs his friend Gay, he “ read through with admi- 
ration of the writer, though not always with appio- 
bation of his doArine.” Pie died a fingle man m the 
68th year of his age, and left behind him 2 vols. or 
pofthumous traAs, in which he appears to have had 
little or no belief in revelation. But however licen- 
tious his way of thinking may be deemed, nothing ir- 
regular or immoral has been fairly imputed to him in 
his life and aAions. . 

CHUDLEIGH (Lady Mary), was born in 1656, 
and married to Sir George Chudleigh, baronet, by 
whom (he had feveral children : her poems and eiiays 
have been much admired for delicacy of ftyle. She 
died in 1710 ; and is faid to have written feveral dra- 
matic pieces, which, though not printed, are preferved 
in the family. , , 

CHUPMESSAHITES, a EA among the Maho- 
metans, who believe that Jefus Chrift is God, and tie 
true Mefliah, the Redeemer of the world ; but with- 
out rendering him any public or declared worihip. T he 
word in the Turkifh language fignifi.es protestor of the 
Chriftians. Rkaut fays, there are abundance of theft 
Chupmeffahites among the people of ialhion in 1 ur- 
keyr, and fome even in the feraglio. 

CHURCH, has different fignifications, according 
to the different fubjeAs to which it is apphed. . 

1 It is underftood of the collcAive body of Chn- 
ftians, or all thofe over the face of the whole earth 
vEo profeis to believe in Chrift, and acknowledge him 
to be the Saviour of mankind. This is what the an- 
cient writers call the catholic or univerfal church. Some- 
times the word church is confidered in a more exten- 
fjve fenfe, and divided into feveral branches ; as the 
church militant, is the ^ffembly of the faithful on 
earth ; the church triumphant, that of the mithnil a,- 
ready in glory j to which the Papifts add the church 
patient; which, according to their doAnneo, is that oi 
the faithful in purgatory. 

2. Church is applied to any particular congregation 
of Chriftians, who affociate together and concur in the 
participation of all the inftitutions of Jelus Chrift, with 
their proper paftors and minifters. Thus we read of the 
church of Antioch, the church of Alexandria, the 
church of Theffalonica, and the like. .A. 

2. Church denotes a particular feA of Chriftians 
diftinguiihed by particular doArines and ceremonies. 
In this fenfe, we fpeak of the Romifh church, the 
Greek church, the Reformed church, the church of 

The Latin or Weftcrn church, comprehends all the 
churches of Italy, France, Spain, Africa, the nort 1, 
and all other countries whither the Romans earned 
their language. Great Britain, part of the 1 vt icr- 
lands, of Germany, and of the North, have been e 
paratedfr^m hence everfince the time of Hen. vfti • j 
and conftitute what we call the Reformed church, and 
what the Romanifts call the weftern fchifm. 

The Greek or Eaftern church, comprehends the 
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churches of all the countries anciently fubjeA to the 
Greek or eaftern empire, and through which their lan- 
guage was earned ; that is, ail the fpace extended from 
Greece to IVIefopotamia and Peiita, and thence into 
Egypt. This church has been divided from the Ro- 
man, ever fince the time of the emperor Phocas^ 

The Gallican church, denotes the church of France, 
under the government and direAion ol their refpeAive 
biftops and paftors. This church has always enjoyed 
certain franchifes and immunities ; not as grants from 
popes, but as derived to her from her firft original, 
and which fhe has taken care never to relinguifh. 
Thefe liberties depend upon two maxims ; the firft, 
that the pope has no authority or right to command 
or order any thing either in general, or in particular, 
in which the temporalities and civil rights of the king- 
dom are concerned ; the fecond, that notwithftanding 
the pope’s fupremacy is owned in cafes purely fpmtual, 
yet in France his power is limited and regulated.by the 
decrees and canons of ancient councils received in that 
realm. . , , f 
- 4. The word church is ufed to figmfy the body of 
ecclefiaftics, or the clergy, in contradiftinAion to the 
laity. Set Clergy. . 

c. Church is ufed for the place where a particular 
congregation or fociety of Chriftians affemble for the 
celebration of divine fervice. In this fenfe churches 
are varioufly denominated, according to the rank, 
degree, difeipline, &c. as Metropolitan church, Pa- 
triarchal church, Cathedral church, Parochial church, 
Collegiate church, &c. See Metropolis, Patri- 
arch, &C. 7 17 

In ecclefiaftical writers, we meet with grand church, 
for the chief church of a place ; particularly in the 
Greek liturgy, for the church of St Sophia at Con- 
ftantinople, the fee of the patriarch, founded by Con- 
ftantine, and confecrated under Juftinian. It was at 
that time fo magnificent, that Juftinian is faid to have 
cried out in the confecration thereof, Knwu ere, touchy, 
I have outdone thee, Solomon. T. he dome, which is faid 
to have been the firft that was built, is 33° diame- 
ter. . . 

The firft church publicly built by the Clinftians, 
fome authors maintain to be that of St Saviour at 
Rome, founded by Conftantine ; others contend, that 
feveral churches abroad, called by the name of St Peter 
Vivus, were built in honour of that apoftle during hi3 
life-time. 

Church, with regard to architeAure, Dayiler de- 
fines a large oblong edifice, in- form of a fliip, with 
nave, choir, ifies, chapel, belfry, 3cc. See each part 
under its proper bead. 

Church, Simple, is that which has only a nave and 
a choir. 

Church avlth IJles, that which has a row of porti- 
cos, in form of vaulted galleries, with chapels in its 
circumference. 

Church in a Greek crop, that where the length ot 
the traverfe part is equal to that of the nave; fo called 
becaufe molt of the Greek churches are built in this 

^Church in a Latin crofs, that whofe nave is longer 
than the crofs pait, as in moft of the Gothic churches^ 

Church in Rotunda, that whofe plan is a perfeA 
circle, in imitation of tne Pantheon. ^ 

Church. 
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J For the form of the ancient Greek churches, when 

they had all their parts, it was as follows; firft was a 
porch, or portico, called the vciunt*naeue> ■arpneioc; this 
was adorned with columns on the outilde, and on the 
infide furrounded with a wall; in the middle whereof 
was a door, through which they palled into a fecond 
portico. The firft of thefe porticos was deftmed for 
the energumeni, and penitents in the firft ftage of 
their repentance ; the fecond was much longer, defth 
ned for penitents of the fecond clafs, and the catechu- 
mens, and hence called ferula, becaufe thofe 
placed in it began to be fubjedl to the difcipline of the ‘ 
church. Thefe two porticos took up about one 
third of the fpace of the church. From the fecond 
portico, they palfed into the nave, which took up 
near another third of the church. In the middle, or 
at one fide of the nave, was the ambo, where the dea- 
cons and priefts read the gofpel, and preached. The 
nave was deftined for the reception of the people, who 
here affifted at prayers. 

^ hsear the entrance of this was thebaptiftery or font. 
Beyond the nave was the choir, fet with feats, 
and round : the firft feat on the right, next the fanftu- 
ary, being for the chantor, or choragus. 

From the choir they afcended by fteps to the fanc- 
tuary, which was entered at three doors. The fanc- 
tuary pad three apfides in its length ; a great one in 
•the middle, under which was the altar, crowned with 
-a baldachin, fupported by four columns. Under each 
of the fmall apfides, was a kind of table or cupboard, 
in manner of a beaufet. 

,1 hough, of the Greek churches now remaining, few 
have all the parts above defcribed, moll of them Imvimr 
oeen reduced to ruins or converted into mofques. 

High-Church' was a denomination originally given 
to thoie otherwife called Nonjurors, who refufed to ac- 
knowledge the title of William III. to the crown of 
Great Britain, under a notion that James II. though 
excluded, was ftill their rightful fovereign. This ap- 
pellation was given them, becaufe they entertained 
high notions of the dignity and power of the church, 
and the extent of its prerogative and jurifdiftion. And 
thofe, on the contrary, were called low-church men, 
-who difapproved of the feceffion and obftinacy of the 
nonjurors, diftinguifhed themfelves by their moderation 
toward diflenters, and were lefs ardent in extending the 
-limits of clmrch authority. The denomination of 
high-church meen is now more generally applied to all 
who foim pompous and ambitious conceptions of the 

■authority and jurifdiftion of the church, and who 
would raife it to an abfolute independence on all hu- 
man power. 

Church-Ale. See Whitsun-Ale. 
Church-Reeves, the fame with Church-Wardens. 
Church-ScoI, or Ghurchijfet, a payment or contri- 

bution, by the Latin writers frequently called pri- 
mitia: feminism ; being, at firft, a certain meafure of 
■wheat, paid to the prieft on St Martin’s day, as the 
firft fruits of harvek This was enjoined by the laws 
.of king Malcolm IV. and Canute, c. 10. But after 
this, Church-fcot came to fignify a referve of corn-rent 
paid to the fecular pnefts, or to the religious ; and 
fometimes was taken in fo general a fenic as to include 
poultry, or any other provifion that was paid in kind 
to the religious. See Tithe. 
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CHURCH-Wardeiis (etclefia guardians), in the Eng- Churchill, 

ii.h ecclelialtical polity, are the guardians or keepers 
of the church, and reprei'entatives of the body of the 
parifn. I hey are iometimes appointed by the mini- 
iter, fometimes by the parifh, fometimes by both toge- 
ther, ascuftom directs. They are takei?, in favour^of 
the church, to be, for fome purpofes, a kind of corpo- 
lauon at the common law ; that is, they are enabled, 
by that name, to have a property in goods and chat- 
tels, ftnd to bring aftions for them, for the ufe and 
profit of the pariih. Yet they may not wafte the 
church goods, but may be removed by the pariih, and 
then called to account by actions at common law: but 
there is no method ’of calling them to account but by 
firft removing them ; for none can legally do it but 
thofe who are put in their place. As to lands or other 
real property, as the church, churchyard, &c. they 
have no fort of mtereft therein : but if any damage 4 
done thereto, the perfon only or vicar Avail have the 
action. Their office alfo is to repair the church, and 
make rates and levies for that purpofe : but thefe are 
recoverable only in the eccleiiaftical courts. They 
are. alio joined with the overfeers in the care and y 
maintenance-of the poor. They are to levy « ffijffino- 
forfeiture on all fuch as do not repair to church on 
iundays and holidays ; and are empowered to keen 
all perfons orderly while there ; to which end it has 
been held that a church-warden may juftify the pul- 
ling off a man’s hat, without being guilty of either an 
all atilt or a trefpafs. Bhere are alfo a multitude of 
other petty parochial powers committed to their charge 
by divers adds of parliament. 6 

CHURCHILL (SirWindon), the father cf the 
great duke of Marlborough, was defeended from an 
ancient and honourable family in Dorfetihire He 
was born at Wotton Glanvile in that county in *i6io* 
and educated at St John’s college at Oxford. He en- 
gaged in the cauie of his unfortunate fovereign Cha I 
for.which he fuffered feverely in his fortune; and 
having married, while young, Elizabeth, the daughter 
ox xmi John Drake of Afhe in Devonihire, ihe was forced 
to. eek a. refuge in her father’s houfe, when Mr Chur- 
chill s misfortunes left him none that he could call his 
own ; and there moll of his children were born. After 
the reftoratiqn, he was eledled a burgefs to ferve in 
pari,ament for the borough of Weymouth; and, in 
1609, his majefty was pleafed to confer on him the 
honour of knighthood. The next year he was made 
one of the commiffioners of claims in Ireland; and 
upon his return from thence, was conftituted one of 
the clerks comptrollers of the green-cloth : but wri- 
ting a kind of political effay upon the Hiftory of 
England,, which gave great offence to the parliament, 
he was, m 1678, difmiffed from his poft. Fie was 
however, foon reftored to it again; and lived to fee 

eii of hrrJr,Tng 7 d 10 the Peerase’ and the 

died 11^688 arCn M1 afair Way t0 promotion. He 
Churchill (John), Duke of Marlborough, and 

prince of the holy Roman empire, a moft renowned 
general and itatefman, was born at A (lie in Devon- 

6S,° was e’deft fon of Sl'r Winfton 111 chill, who earned him to court while very young 
and where he was particularly favoured by James 
duke of W>rk, afterwards king James II. when only 

twelve 
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Churchill, twelve years of age. In 1666, Ive %vas made an eridgn 
of the guards during the rirft Dutch war ; and after- 
wards improved himie^f greatly in the military ait at 
Tangier. In 1672, Mr Churchill attended the duke 
of Monmouth who comnvarded a body of auxiliaries 
in the French fervice, and was loon alt : made a cap- 
tain in the duke’s own regiment. At the liege of Ni- 
jneguen, which happened in that campaign, he uif in- 
guifhcd himfelf fo much that he was taken notice of 
by the celebrated mar fit al Turenne, v.’ho bellowed on 
him the name of the hmdfome Englijl.man.— In 1673, 
he was at the fiege of Maeftricht, where he gained 
Inch applaufe, that the king of France made him a 
public acknowledgment of his fervice ; and the duke 
of Monmouth, who had the direction of the attack, 
told king Charles II. that he owed his life to Mr 
Churchill’s bravery. In 1681, he married Sarah daugh- 
ter and co-heirefs (with her filter the countefs of 
Tyrconnel) of Richard Jennings Efq; of Sandrich, in 
Hertford (hire. The duke of York recommended him 
in a very particular manner to the king ; who, in 
1682, created him baron of Eymouth in the county 
of Berwick in Scotland, and made him colonel of the 
third troop of guards. A little after king James’s ac- 
ceffion, he was created baron Churchill of Sandrich in 
the county of Hertford, and made brigadier-general 
of his majefty’s army in the weft ; where, when the 
duke of Monmouth came to furprife the king’s army, 
while the earl of Feverlham and the majority of the 
officers were in their beds, he kept the enemy in 
play, till the king’s forces had formed themfelves, and 
thereby faved the whole army. When James (bowed 
an intention of eftablilhing the catholic religion in 
Britain, lord Churchill, notwithftanding the great ob- 
ligations he owed him, thought it his duty to abandon 
the royal caufe ; but even then did not leave him 
without acquainting him by letter with the reafon of 
his fo doing. Lord Churchill was gracioufty received 
by the prince of Orange ; and was by him employed 
firft to re-aftemble the troop of guards at London, 
and afterwards to reduce feme lately raifed regiments, 
and to new-model the army : for which purpofe he 
was invefted with the rank and title of lieutenant-ge- 
neral. In 1689, he was fworn one of the privy coun- 
cil, and one of the gentlemen of the king’s bed-cham- 
ber ; and on the 9th of April following, was raifed 
to the dignity of earl of Malborough in the county of 
Wilts. He affifted at the coronation of their majefties; 
and was foon after made commander in chief of the 
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with this extraordinary compliment from king William, Churchill. 
“ My lord, make him but what you are, and my ne- /—o' 
phew will be all I wifh to fee him.” The fame day 
he was again fworn one of the privy council ; and in 
July following was declared one of the lords juftices of 
England, for the adminiftration of the government, in 
which great trull he was three times fucceffively in the 
king’s ablence. In 1701 he was appointed general of 
the foot, commander in chief of the Englilh forces, 
and ambaffador extraordinary and plenipotentiary at 
the Hague. Upon the acceffion of queen Anne to 
the throne, he was elected into the order of the gar- 
ter, declared captain-general of all her majefty’s forces, 
and fent amballador extraordinary and plenipotentiary 
to Holland. After feveral conferences about a war, 
he put himfelf at the head of the army, where all the 
other generals had orders to obey him. His exploits 
in the held have been taken notice of under the ar- 
ticle Britain, n° 349—370 : we lhall therefore only 
take notice in this place, of the rewards and honours 
conferred upon him for thefe exploits. After hi$ ftrit 
campaign he was created marquis of Blandford and 
duke of Marlborough, with a penlion of L. 5000 out 
of the poll-office, to devolve for ever upon thofe en- 
joying the title of Duke of Marlborough. In 170: 

Engliffi forces fent over to Holland ; and here he firft 
laid the foundation of that fame which was afterwards 
fpread over all Europe. In 1690, he was made ge- 
neral of the forces fent to Ireland ; where he made 
the ftrong garrifons of Cork and Kinfale prifoners of 
war. The year following, king William {bowed the 
good opinion he had of his conduct, by fending him 
to Flanders to put all things in readinefs, and to draw 
the army together againft his arrival. In 1-692, he 
was difmiffed from all his employments; and, not 
long after, was with feme other peers committed to 
(he tower on an accufation of high treafon ; which, 
however, was afterwards found to be a falfe and ma- 
licious report, the authors of which were punilhed. 
Marlborough was foon reftored to favour, and in 169b 
was appointed governor to the earl of Gloucefter ; 

he met Charles III. late emperor, going to Spain, who 
prefented him with a fword fet with diamonds. In 
1 704, having forced the enemy’s lines at Schellenberg, 
he received a letter of thanks from the emperor Leo- 
pold, written with his own hand ; an honour feldom 
done to any but fovereign princes. After the battle 
of Blenheim, he received congratulatory letters from 
moil of the potentates in Europe, particularly from the 
States General, and from the emperor, who defired 
him to accept of the dignity of a prince of the empire, 
which with the queen’s leave was conferred upon him 
by the title of Prince of Mihlenheim in the province of 
Swabia. After the campaign was ended, he vifited 
the court of Pruffia, where he laid fuch fchemes as 
fufpended the difputcs with the Dutch about king 
William’s eftate ; which wife conduct caufed the whole 
confederacy to acknowledge that he had done the 
greatell fervice poffible to the common caufe. Upon 
his return to England, the queen, to perpetuate his 
memory'-, granted the intereft of the crown in the 
honour and manor of Woodftock and hundred of 
Wotton to him and his heirs for ever. In 1705 
he made a tour to Vienna, upon an invitation of the 
emperor Jofeph ; who highly carefled him, and made 
him a grant of the lordlhip of Mildenheim. After 
the campaign of 1708, the fpeaker of the houfe of 
commons was fent to Bruflels on purpofe to compli- 
ment him; and on his return to England he was again 
complimented in the houfe of lords by lord chancellor 
Cowper. All his fervices, however, and all the ho- 
nours conferred upon him, were not fufficient to pre- 
ferve him from being difgraced. After the change of 
the miniftry in 1710, his intereft daily declined; and 
in 1712, on the firft day of the new year, he was re- 
moved from all his places. Finding all arts ufed to 
render him obnoxious in his native countin', he vifited 
his principality of Mildenheim, and fevcral towns in 
Germany ; after which he returned to England, and 
arrived there on the day of the queen’s death. After 
being welcomed br the nobility and foreign minifters, 
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Chureliill. he attended on king George I. in his public entry 
v——-y—trough London, who appointed him captain-general, 

colonel of the iirlt regiment, of foot-guards, one of the 
commiffioners for the government of Chelfea hofpital, 
and mailer-general of the ordnance. Some years be- 
fore his death, he retired from public bufinefs. He 
died at Windfor-lodge in 1722, aged 73 ; leaving be- 
hind him a very numerous pollerity, allied to the no- 
bleft and greatell families in thefe kingdoms. Upon 
his demife all parties united in doing honour or rather 
juftice to his merit, and his corpfe was interred the 
9th of Auguft following, with all the folemnity due 
to a perfon who had deferred fo highly of his country, 
in Weftminfter-abbey. The noble pile near Wood- 
ftock, which bears the name of Blenheim-houfe, may 
be juftly llyled his monument: but without pretending 
to the gift of prophecy, one may venture to foretel, 
that his glory will long furvive that ftrudfure ; and 
that fo long as our hittories remain, or indeed the 
hiltories of Europe, his memory will live and be the 
boall of Britain, which by his labours wasraifed to be 
the lirft of nations, as during the age in which he lived 
he was defervedly elleemtd the tirll of men. If he had 
foibles, as thefe are infeparable from human nature, 
they were fo hidden by the glare of his virtues as to be 
fcarcely perceived or were willingly forgotten. A 
certain parafite, who thought to pleafe Lord Boling- 
broke by ridiculing the avarice of the Duke, was llopt 
fhort by his Lordfhip ; who faid, “ He was fo very 
great a man, that I forget he had that vice.” 

Out of a variety of anecdotes and teftimonies con- 
cerning this illullrious perfonage, colledled in the new 
edition of the Biographia Britannica, the following fe- 
ledfion may ferve to illuilrate more particularly his dif- 
polition and manners. 

One of the firft things which he did, when very 
young, was to purchafe a box to put his money in ; 
an indication this of the economical, not to fay ava- 
ricious, temper that accompanied him through life. 
Dr Jofeph Warton relates, that, on the evening of an 
important battle, the duke was heard to chide his fer- 
vant for having been fo extravagant as to light four 
candles in his tent when Prince Eugene came to confer 
with him. Mr Tyers, on the other hand, men- 
tioned a circumftance which, if well founded, re- 
dounds to his grace’s generofity ; though in a diffe- 
rent refped! it is much to his diferedit : It is, that 
during the rebellion 1715 he fentL i 0,000 to the 
earl of Mar. We coniider the flory as only a tradi- 
tional report, which has not in itfelt any great degree 
of probability'; and therefore we are by no means con- 
vinced of its truth. The late Mr Richardfon junior, 
the painter, hath recorded a pleafing inftance of the 
duke’s calmneis of difpofition ; for which, indeed, he 
was always remarkable. “ The duke of Marlborough 
(fays the writer), riding out once with Commiffary 
Marriot, near the commiffary’s houfe in the country, 
it began to rain, and the duke called for his cloak j 
Marriot having his put on byr his fervant immediately. 
The duke’s fervant not bringing the cloak, he called 
for it again ^ but the man was Hill puzzling about the 
ilraps and buckles. At laft, it raining now very hard, 
the duke called again, and afked him, ‘ what he wras 
about that he did not bring his cloak ?’ ‘ You mull 
flay (grumbles the fellow), if it rains cats and dogs, 
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till I can get at it.’ The duke only turned to Harriot, Churchill, 
and faid, ‘ I would not be of that fellow’s temper.” —w—«* 
The duke of Marlborough (adds Mr Richardfon) did 
by nature and conftiturion, what Seneca jad ed by 
philofophy ought to be done. Quid eji quart ego fervi 
met hilarius refponfum, et contumaciorem ‘vulti/m, Jlagellis 
ct compedibus expiem ? 

Dr Swift, in one of his letters to Stella, relates the 
following particulars concerning the duke -of Marl- 
borough. “ I was early this morning with lecretary 
St John, and gave him a memorial to get the queen’s 
letter for the firft-fruits, who has promifed to do it in 
a very few days. He told me ‘ he had been with the 
duke of Marlborough, who was lamenting his former 
wroQg Heps in joining with the Whigs, and faid he 
was worn out with age, fatigue, and misfortunes.’ I 
fwear it pitied me ; and I really think they will not do 
well in too much mortifying that man, although in- 
deed it is his own fault. He is covetous as hell, and 
ambitious as the prince of it : he would fain have been 
general for life, and has broken all endeavouis for 
peace, to keep his greatnefs, and get money. He 
told the queen ‘ he was neither covetous nor ambitious.’ 
She faid, ‘ if fhe could have conveniently turned about, 
fhe would have laughed, and could hardly forbear it in 
his face.’ He fell in with all the abominable mcafures 
of the late mimltry, becaufe they gratified him for 
their own defigns. Yet he has been a iuccefsful gene- 
ral, and I hope he will continue his command.” 

Various charaiteis have been drawn of the duke of 
Marlborough ; moll of which we fhall omit, as either 
already fufficiently known, or as not meriting particu- 
lar notice. That which is given of him by Dr Swift, 
in his “ Hitlory of the four lalt years of the queen,” 
has all the malignity and meannefs of a party pamph- 
let. It is even fo foolifh as to infmuate, that the 
duke’s military accomplifhments were problematical, 
and that he was defiitute of perfonal courage. Mr 
Macpherfon’s character of his grace is very elaborate- 
ly compofed, and difphys no fmall degree of ability 
and penetration ; though it is not, perhaps, entire- 
ly free from prejudice. The hifiorian confiders it 
as a fadt, that lord Churchill, at the time of the 
Revolution, had a defign of placing his unfortunate 
mailer king James II. a prifoner in the hands of his 
rival the prince of Orange. But this fiory muH be 
regarded as wholly unworthy of credit. It is found- 
ed upon fuggeftions and informations fo groundlefs, 
and even ridiculous, that it cannot deferve a formal 
refutation. On the other hand, Mi Macpherfon has 
done juHice to the duke of Marlborough’s profecution 
of the war in Flanders, and hath fhown that he con- 
dudled it upon the principles of found wil'dom and good 
policy. 

There are two teHimonies to the honour of the 
duke’s memoiy, by two celebrated noble writers, which 
cannot be palled over. One is- by lord Bolingbroke, 
in his letters on the Study and Ufe of Hiltorv. 
Speaking of the confirmation raifed among the allies 
of the grand confederacy by the death of king Wil- 
liam, and of the joy which that event gave to the 
French, his lordlhip obferves, that “ a fhort time 
fhowed how vain the fears of fome and the hopes of 
others were. By his death, the duke of Marlborough 
was raifed to the head of the army, and indeed of the 
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JhurcMll. confederacy : where he, a new, a private man, a fub- 
—jeA, acquired, by merit and by management, a more 

deciding influence than high birth, confirmed autho- 
rity, and even the -crown of Great Britain, had given 
to king William. Not only all the parts of that vaft 
machine, the grand alliance, were kept more compact 
and entire, but a more rapid and vigorous motion was 
given to the whole : and, inflead of languiflfing out 
difafirous campaigns, we faw every fcene of the war 
full of aAion. All thofe wherein he appeared, and 
many of thofe wherein he was not then an adtor, but 
abettor however of their adtion, were crowned with 
the mod triumphant fuccefs. I take, with pleafure, 
this opportunity of doing juftice to that great man, 
whofe faults 1 knew, whofe virtues I admired; and 
whofe memory, as the greateft general, and as the 
greatefi: minifter, that our country, or perhaps any 
other, has produced, I honour.” 

The other teftimony to the duke’s accomphihments 
is by the earl of Chefterfield, in his Letters to his Son. 
“ Of all the men (fays his lordfliip) that ever I knew 
in my life (and I knew him extremely well), the late 
duke of Marlborough poffefled the graces in the high- 
eft degree, not to fay engroffed them: and indeed 
he cot the moft by them ; for I will venture (contrary 
to the cudom of profound hiftorians, who always af- 
fign deep caufes for great events) to afcribe the better 
half of the duke of Marlborough’s greatnefs and riches 
to thofe graces. He was eminently illiterate ; wmote 
bad Englifh, and fpelled it ftill worfe. He had no 
fhare of what is commonly called; that is, he 
had no brightnefs, nothing finning in his genius. He 
had, moft undoubtedly, an excellent good plain under- 
ftanding, with found judgment. But thefe alone would 
probably have raifed him but fomething higher than 
they found him ; which was page to king James 11. s 
queen. There the graces protefted and promoted 
him : for while he was an enfign of the guards, the du- 
chefs of Cleveland, then favourite miftrefs to king 
Charles II. ftruck by thofe very graces, gave him 
L. cooo ; with which he immediately bought an an- 
nuity for his life of L.500 a-year, of my grandfather 
Halifax ; which was the foundation of his fuhfequent 
fortune. His figure was beautiful ; hut his manner 
was irrefifiible, by either man or woman. It was by 
this engaging graceful manner that he was enabled, 
durine all his war, to conneA the various and jarring 
powers of the grand alliance, and to carry them on to 
the main objeA of the war, notwithftanding pri- 
vate and feparate views, jcaloufies, and wrongheaded- 
neffes. Whatever court he went to (and he was oiten 
obliged to go himfelf to fome tefty and retraAory ones), 
he as conftantly prevailed, and brought them into his 
meafures. The penfionary Heinfius, a venerable old 
minifter, grown grey in bufmels, and who had go- 
verned the republic of the United Provinces for more 
than 40 years, was abfolutely governed by the duke 
of Marlborough, as that republic feels’ to this cay. 
He was always cool; and nobody ever obferved the 
leaft variation in his countenance : he could refufe more 
gracefully than other people could grant ; and thole 
who went away from him the moft difiatisfied as to the 
fubftance of their bufinefs, were yet perfonally charmed 
with him, and in fome degree comforted by his man- 
ner. With all his gentlenefs and gracefulnefs, no man 
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living was more confcious of his fituation, nor main- ^Churchi!*^ 
tained his dignity better.” 

A perufal of the above paflage will convince us of 
the frivolous turn of the earl of Chefterfield’s mind. 
His lordfliip, in his zeal to exalt the duke of Marl- 
borough’s external accomplifhments, either forgets or 
depreciates the far greater talents of which he was 
poflefied. There is an obfervation upon the fubjeA in 
the Britifli Biography, with which we entirely concur. 
“ That the duke of Marlborough (fays the writer) 
was eminently diftinguifhed by the gracefulnefs of his 
manners, cannot he queftioned 1 hut the earl of Che- 
fterfield appears to have attributed too much to their 
influence, when he aferibes—the better half of the 
duke of Marlborough’s greatnefs and riches to thofe 
graces. That the uncommon gracefulnefs of his man- 
ners facilitated his advancement, and contributed to 
the fuccefs of his negociations, may readily be admit- 
ted ; but furely it muft have been to much higher qua- 
lities that he owed the efteem of king \V ilham and of 
prince Eugene, his reputation throughout all Europe, 
and his many viAories and conquefts. It was not b\ 
a polite exterior that he obtained his laurels at Schel- 
lenberg, at Oudenarde, at Ramillies, and at Blen- 
heim.” 

How much the duke of Marlborough has been ce- 
lebrated by our poets, is well known by Addifon’s 
“ Campaign,” and Philips’s “ Blenheim.” Mr Ad- 
difon, in his Rofamond, has properly affumed another 
and voluntary occafion of paying a fine compliment to 
his grace’s military exploits, and the glory by which 
they would be followed. Upon the duke’s removal 
from his places, an ode was inicribed to him by Mr 
Somerville, animated with all the zeal of whiggifh en- 
thufiafm, and containing fome paflages that are truly 
poetical. Another ode, not much inferior, in fpirit, 
was addrefled to his grace, on occafion of his embark- 
ing for Ofiend in the year 

The duke of Marlborough’s Scots title of Baron 
Eymouth, being to heirs-male, died with himfelf; but 
his Englifh title going to his daughters and their heirs- 
male, went into the Spencer family, who retain their 
own fur name of Spencer. 

Churchili. (Charles), a celebrated fatirift, the 
fon of Mr Charles Churchill curate and leAurer of 
St John’s, Weftminfter, was educated at Weftminfter 
fchool, and received fome applaufe for his abilities from 
his tutors in that famous feminary. His capacity, 
however, was greater than his application, fo that hq 
acquired the charaAer of a boy that could do good if 
he would. As the flighteft accounts of perfons fo 
noted are agreeable, it may net be amifs to obferve, 
that having one day got an exercife to make, and 
from idlenefs or inattention having failed to bring it 
at the time appointed, his mafter thought proper to 
chaflife him with fome feverity, and even reproached 
his ftupidity: what the fear of flripes could not effeA, 
the fear of fhame foon produced, and he brought his 
exercife the next day, finifhed in fuch a manner, that 
he received the public thanks of all the mailers. Still, 
however, his progrefs in the learned languages was 
but flow ; nor is it to be wondered at, if we confider 
how difficult it was for a ftrong imagination, fuch as 
he was poflefled of, to conform and walk tamely for- 
ward in the trammels of a fchool education : minds 
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Churchill, like his are ever ftarting afide after new purfuits ; de- 

L’"“~v firous of embracing a multiplicity of amuling objefts ; 
eager to come at the end, without the painful invefti- 
gation of the means. In fhort, for want of proper 
fkill in thefe languages, he was rejedled from Oxford, 
whither his father had fent him ; and probably this 
might have_given occafion to the frequent invedives 
we find in his works againfl that mod refpeftable 
univerfity. Upon his return from thence, he again ap- 
plied to his Rudies in Wetlminfter fchool, where, at x 7 
years of age, he contrafted an intimacy with a lady, 
to whom he was married, and their mutual regard 
for each other continued for feveral years. At the 
ufual age of going into orders, Mr Churchill was or- 
dained by the late bifhop of London, and obtained a 
fmall curacy in Wales of L.joa-year. Thither he 
carried his wife : they took a fmall houfe ; and he 
paffed through the duties of his Ration with affiduity 
and cheerfulnefs. Happy had it been for him had 
he continued there to enjoy the fruits of piety, peace, 
and fimplicity of manners. He was beloved and e- 
fleemed by his parifliioners ; and though his fermons 
were rather above the level of his audience, they were 
commended and followed. But endeavouring to ad- 
vance his fortune, by keeping a cyder cellar, it in- 
volved him in difficulties which obliged him to leave 
Wales and come to London. His father dying foon 
after, he Hepped into the church in which he had of- 
ficiated ; and, in order to improve his income, which 
fcarcely produced L.xoo a-year, he taught young la- 
dies to read and write EngliRi at a boarding fehool, 
kept by Mrs Dennis, where he behaved with that de- 
cency and decorum which became his profeffion. His 
method of living, however, bearing no proportion to 
his income, he contra&ed feveral debts in the effiy ; 
which being unable to pay, a jail, the terror of indi- 
gent genius, fetfmed ready to complete his misfortunes : 
but from this ftate of wretchednefs he was relieved 
by the benevolence of Mr Lloyd, father to the poet 
of that name. Mean while, Mr Lloyd, the fon, wrote 
a poetical epiRle called the Aftor; which being read 
and approved by the public, gave the author a diftin- 
guifiied place among the writers of his age. This 
induced Mr Churchill to wTite the Rofciad. It firft 
came out without the author’s name ; but the juftnefs 
of the remarks, and the feverity of tne fatire, foon 
excited public curiofity. Though he never difowned 
his having written this piece, and even openly gloried 
in it ; yet the public, unwilling to give fo much merit 
to one alone, aferibed it to a combination of wits : 
nor were Meffis Lloyd, Thornton, or Colman, left 
unnamed upon this occafion. This mifplaced praife 
foon induced Mr Churchill to throw off the mafic, and 
the fecond edition appeared with his name at full 
length. As the Rofciad was the firft of this poet’s 
performances, fo many are of opinion that it is the 
heft. In it we find a very clofe and minute difeuffion 
of the particular merit of each performer; their de- 
feds pointed out with candour, and their merits 
praifed without adulation. This poem, however, 
feems to be one of thofe few works which are injured 
by fucceeding editions: when he became popular, 
llis judgment began to grow drunk with applaufe ; 
and we find, in the latter editions, men blamed whofe 

merit is inconteftable, and others praifed that were at Churchill, 
that time in no degree of efteem with the judicious. Cilurching-| 
His next performance was his Apology to the Critl- 
cal Reviewers. This work is not without its peculiar 
merit; and as it was written againft a fet of ciitics 
whom the world was willing enough to blame, the 
public read it with their ufual indulgence. In this 
performance he ftiov/ed a particular happinefs of 
throwing his thoughts, if we may fo exprefs it, into 
poetical paragraphs; fo that the fentence fwells to the 
break or conclufion, as we find in profe. 

But while his writings amufed the town, his a&ions 
difgufted it. He now quitted his wife, with whom 
he had cohabited many years; and refigning his gown 
and all clerical fundtions, commenced a complete man 
of the town, got drunk, frequented ftews ; and, giddy 
with falfe praife, thought his talents a fuffieient atone- 
ment for all his follies. In fome meafure to palliate 
the abfurdities of his condudt, he now undertook a 
poem called Night, written upon a general fubjedl in- 
deed, but upon falfe principles; namely, that what- 
ever our follies are, we ftiould never attempt to con- 
ceal them. This, and Mr Churchill’s other poems, 
being ftxovvn to Dr Johnfon, and his opinion being 
afleed, he allowed them but little merit ; which be- 
ing told to the author, he refolved to requite this 
private opinion with a public one. In his next poem, 
therefore, of the Ghojl, he has drawn this gentleman 
under the charader of Pompofo ; and thofe who 
difliked Mr Johnfon allowed it to have merit. Mr 
Johnfon’s only reply to Churchill’s abufe was, “ that 
he thought him a ftxallow fellow in the beginning, 
and could fay nothing worfe of him ftili.” The 
poems of Night and the Ghoft had not the rapid fale 
the author expe&ed ; but his Prophecy of Famine 
foon made ample amends for the late paroxyfm in his 
fame. In this piece, written in the fpirit of the fa- 
mous North Briton, he exerted his virulent pen againft 
the whole Scotch nation; adopting the prejudices of the 
*pob, and dignifying fcurrility by the aid of a poetic 
imagination. It had a rapid and extenfive fale, as 
prophefted by Mr Wilkes; who faid, before its pub- 
lication, that he was lure it mult take, as it was at 
once perfonal, poetical, and political. After its ap- 
pearance, it was even afferted by his admirers, that 
Mr Churchill was a better poet than Pope. This 
exaggerated adulation, as it had before corrupted his 
morals, began now to impair his mind : feveral fuc- 
ceeding pieces were publilhed, which, being written 
without effort, are read without pleafure. His Go- 
tham, Independence, The Times, feem merely to have been 
written by a man who defired to avail himfelf of the avi- 
dity of the public curiofity in his favour, and are rather 
aimed at the pockets than the hearts of his readers.—Mr 
Churchill died in 1764, of a miliary fever, with which he 
was feizedat Boulogne in France, whither he had gone 
on a vifit to Mr Wilkes. After his death his poems were 
colle&ed and printed together in two volumes 8vo. 

CHURCHING of women after c H1LD-BIRTH, 
took its rife from the Jewilh rite of purification. In 
the Greek church it was limited to the fortieth day 
after delivery ; but in the wellern parts of Europe no 
certain time is obferved. There is au office in the li-s 
turgy for this purpofe. 

/ 
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tarehytrd CHURCHYARD, a piece; of ground adjoining to a 
pjl, church, fet apart for interment or burial of the dead. 

_ _ J ' —In the church of Rome they are bleffed or confe- 
crated with great folemnity. If a churchyard, which 
has been thus confecrated, fhall afterwards be polluted 
by any indecent a&ion, or profaned by the burial of an 
infidel, an heretic, an excommunicated or unbaptized 
perfon, it muff be reconciled; and the ceremony of the 
reconciliation is performed with the fame folemnity as 
that of the bleffing or confecration. 

Churchyard (Thomas), a poet who flourifhed in 
the reigns of Henry VIII. Edward VI. queen Mary 
and queen Elizabeth, was born at Shrewfbury ; and in- 
herited a fortune, which he foon exhaufied in afruitlefs 
attendance on the court, by which he only gained the 
favour of being retained a domeilic in the family of 
lord Surrey ; when, by his lordlhip’s encouragement, 
he commenced poet. Upon his patron’s death, he be- 
took himfelf “to arms ; was in many engagements ; was 
frequently wounded, and was twice made prifoner. He 
publifhed 12 pieces, which he afterwads printed toge- 
ther in one volume, under the title of Churchyard?s Chips; 
and alfo the tragedy of Thomas Moubray duke of Nor- 
folk. He died in 1570. 

CHURLE, Ceorle, or Carl, in the Saxon times, 
fignified a tenant at will, who held of the thanes on 
condition of rent and fervice. They were of two forts : 
one rented the ellate like our farmers: the other tilled 
and manured the demefnes, and were called plough- 
men. See Ceorle. 

CHURNING, in country affairs, the operation of 
making butter by agitating milk in a well known vtf- 
fel called a churn. . For accelerating this operation, a 
correfpondent in the Bath Society Papers recommends 
a little diftilled vinegar to be poured into the churn; and 
the butter will be produced in an hour afterwards. He 
acknowledges, however, that his experiments have not 
as yet afeertained the exadl quantity of the acid which 
is neceffary to the proper effefk, nor the precife time 
of its being mixed with the cream. But he appre- 
hends a table fpoonful or two to a gallon of cream will 
be fufficient ; nor would he recommend it to be applied 
till the cream has undergone fome confiderable agi- 
tation. His fit ft. trial was after the churning had been 
going forward half a day : whether he oblerved the 
fame rule afterwards, he does not fay ; but all his trials 
proved fuccefsful, the butter being uniformly obtained 
in about an hour after the mixture- 

CHUS, or Chufchy (Bible.) It is a tradition of an 
ancient Handing, that the Chus of the Scriptures de- 
notes Ethiopia, and Chufchi an Ethiopian : the Septua- 
gint and Vulgate conftantly tranflate it fo ; and in 
this they are followed by moft interpreters, and by Jo- 
fephus and Jerome. And yet what Bochart urges to 
the contrary is of no inconfiderable weight, from Eze- 
kiel xxix. 10. in which the two oppofite extremes of 
Egypt are defigned; and therefore Chus, which is op- 
polite to Syene, muft be Arabia : but this is more 
ftrongfy pointed out by Xenophon, by whom Ethiopia 
is faid to be the fouth boundary of Cyrus’s empire ; 
and Herodotus diftinguifhes between the Ethiopians of 
Afia and Africa, conjoining the former with the Ara- 
bians. 

CHYLE, in the animal economy, a milky fluid fe- 

creted from the aliments by means of digeftion. See Chylificsf- 
Anatomy, p. 734, 735. n°n‘ 

CHYLIFICAT1 ON, the formation of the chyle, or cibber. 
the aft whereby the food is changed into chyle. < , ~ ' 

The chyle has by fome authors been thought to have 
a great refemblance in its nature and chemical analyfis 
to milk. The fubjeft, however, hath as yet been but 
little inquired into. See the article Milk. 

CHYME, or chymus, in the common fignification 
of the word, denotes every kind of humour which is 
incraffated by concoftion ; under which notion it com- 
prehends all the humours fit or unfit for preferving 
and nouriftring the body, whether good or bad. It 
frequently imports the fineft part of the chyle, when fe- 
parated from the faeces, and contained in the lafteal 
and thoracic duft. 

CHYMISTRY. See Chemistry. 
CHYMOLOGI, an appellation given to fuch natu- 

ralifts as have employed their time in inveftigating the 
properties of plants from their tafte and fmell. 

CHYMOSIS, in medicine, the aft of making or 
preparing chyme. The word comes from fuccus, 
of x.iai fundo, “ I melt.” Chymofis, according to fome, 
is the fecond of the concoftions made in the body; be- 
ing a repeated preparation of the moft impure and 
grofs parts of the chyle, which being rejefted by the 
lafteals, is imbibed by the meferaics, and thence car- 
ried to the liver, to be there elaborated, purified, and 
fubtilized afrelh. It is of this, according to Rogers, 
that the animal fpirits are formed. 

Chymosis is alfo a diftortion of the eye-lids, arifing 
from an inflammation ; alfo an inflammation of the 
tunica cornea in the eye. 

CHYTLA, in antiquity, a liquor made of wine and 
oil, and fometimes ufed in divination. 

CHYTRI, among the Athenians, a feftival in ho* 
nour of Bacchus and Mercury, kept on the 13th o^ 
the month Anthefterion. 

CHYTRIUM (anc. geog.), a place in Ionia, in 
which formerly ftood Clazomene ; the Clazomenians, 
through fear of the Perfians, removing from the conti- 
nent to an adjacent ifland (Paufanias). Alexander re- 
duced the ifland, by a mole or caufeway, to a peninr 
fula. 

CHYTRUS (anc. geog.), an inland town of Cy- 
prus, to the north of Citium ; famous for its excellent 
honey. 

CIANUS Sinus, (anc. geog.), a bay of Bithynia, 
named from the town and river Cius. 

CIBALtE, or Cibalis, (anc. geog.), a town of 
Pannonia Inferior, on an eminence, near the lake Hi- 
ulka, to the north-weft of Sirmium ; the country of 
the emperor Gratian, where he was brought up to rope- 
making : a place rendered famous for the furprifal and 
defeat of Licinius by Conftantine. 

CIBBER (Colley), a celebrated comedian, drama- 
tic writer, and poet laureat to the king, was born at 
London in 1671. His father Caius Gabriel Cibber, 
was a native of Holftein, and a Ikilful ftatuary, who 
executed the bafib relievo on the pedeftal of the mo- 
nument, and the two admired figures of lunatics over 
the piers of the gate to Bethlem Hofpital in Moor- 
fields. Colley, who derived his Chriftian name from 
the furname of his mother’s family, was intended for 
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the church, bqt betook bimfelf to the ftage, for which 
he conceived an early inclination ; and he was fome 
time before he acquired any degree of notice, or even 
a competent falary. His fir!l effay in writing, was 
the comedy of Love's lajl Shift, adled in 1695, which 
met with fuccefs : as did his own performance of the 
charadter of the fop in it. From that time, as he 
fays himfelf, “ My mufe and my fpoufe were fo 
equally prolific, that the one was feldom the mother 
of a child, but in the fame year the other made 
me the father of a play. I think we had a dozen of 
each fort between us ; of both which kinds fome died 
in their infancy, and near an equal number of each 
were alive when we quitted the theatre.” The 
Carekfs Hujband, adted in 1704, met with great ap- 
plaufe, and is reckoned his bell play ; but none was 
of more importance to him than the Non-juror, adled 
in 1717, and levelled againil the Jacobites. This laid 
the foundation of the mifunderftanding between him 
and Mr Pope, raifed him to be the hero of the Dunci id, 
and made him poet laureat in 1730^ Fie then quitted 
the ftage, except a few occafionai performances; and 
died in 1757. Cibber neither fucceeded in adding nor in 
waiting tragedy; and his odes were not thought to par- 
take of the genius or fpirit he (bowed in his comedies. 

His fon Lheophilus, alfo a comic adtor after him, was 
born during a great itorm in 1703 ; and after palling 
a life of extravagance, diitrefs, and perplexity, pe- 
rifned in another itorm in 1758, in the paffage be-' 
tween Dublin and England. Theophilus married the 
filter of Thomas Auguftin Arne, the famous mufical 
compofer; who became a celebrated tragic adtrefs, 
and whofe honour was facrificed to her hufband’s ex- 
travagance. * 

. CIBDELOPLACIA, in natural hiftory; a genus of 
fpars debafed by a very large admixture of earth: 
they are opaque, formed of thin crufts, covering ve- 
getables and other bodies, by way of incruftations. 

Of this genus we have the following fpecies : 1. A 
greyifh-white one, with a rough furface. 2. A wir- 
tilh-brown one : both thefe are friable. 3. A hard, 
pale-brown kind, which is the ofteocolla of the (hops. 
4. The whitilh grey kind, with a fmooth furfuce : 
this is the unicornu folfile and ceratites of authors. 
5. The whitifh-brown corrailoide kind. 

CIBDELOSTRACIA, in natural hiftory, terrene 
fpars, deftitute of all brightnefs and tranfparence, 
formed into thin plates, and ufually found coating over 
the fides of fiffures, and other cavities of Hones, with 
congeries of them of great extent, and of plain or 
botroyide furfaces. 

Of thefe there are ufually reckoned feven kinds: 
the firfl is the hard, brownifh-white cibdelollracium, 
found in Germany : the fecond is the hard, whitifh 
cibdeloftracium, with thin crufts, and a fmoother fur- 
face, found alfo in the Harts-forefts in Germany : the 
third is the hard, pale-brown cibdeloftracium, with 
numerous very thin crufts, found in fubterranean ca- 
verns in many parts of England as well as Germany : 
the fourth is the white, light, and friable cibdelo- 
itracium, found alfo in Germany, but very rarely in any 
part of England : the fifth is the light, hard, pale- 
brown cibdcloftracium, with a fmooth furface, found 
in almoft alhparts cf the world : the lixth is the whi- 
tilb, friable, cruitaceous cibdelollracium, with a rough- 
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er furface, frequent in Germany and England; and 
the feventh is the brownifii-white friable cibdelollra- 
cium, with a dully furface, found in feveral parts of 
Ireland, as well as Germany. 

CIBORIA, in antiquity, the large hulk of Egyp- 
tian beans, which are faid to have been fo large as to 
ferve for drinking-cups ; whence they had their name 
ciborinm, fignifying a cup, in the Egyptian language. 

CIBORIUM, in ecclefiaftical writers, the covering 
for the altar. This covering is fuppoi Led by four high 
columns, and forms a kind oi tent for the eucharill, in 
the Romiih churches. Some authors call it turns gefla- 
toria and others pyxis ; but the pyxis is properly the 
box in which the euchariit is preferved. 

CIRUS ferialjs, in antiquity, an entertainment pe- 
culiar to a funeral; for which purpefe, beans, parllcy, 
lettuce, bread, eggs, lentils, and ialts were in ufe. 

CICADA, the Frog-hopper or Flea-Locust, ^t
i
e 

in zoology, a genus of infebts belonging to the order 
of hemiptera. The beak is inflected ; the antennae are 
fetaceous ; the four wings are membranaceous and de- 
flected ; and the feet, in moll of the fpecies, are of the 
jumping kind. The fpecies are fifty-one. The larvae 
of feveral of this genus evacuate great quantities of a 
frothy matter upon the branches and leaves of plants, 
in the midll of which they conftantly refide, probably 
for fhelter againftthe fearchof other animals, to which 
it would become a prey. Nature has afforded this 
kind of defence to infebts whofe naked and foft bodies 
might otherwife very eafily be injured; perhaps alfo 
the moifture of this foam may ferve to fereen it from 
the fultry beams of the fun. On removing the foam, 
you difeover the larva concealed underneath ; but it 
does not long remain uncovered. It foon emits frelb 
foam, that hides it from the eye of obfervation. It is 
in the midft of this foamy fubllance the larva goes 
through its metamorphofis into a chryfalis and perfeCl 
infeCl. Other larvae, whofe bodies are not fo foft, run 
over plants without any manner of defence, and efcape 
from infects that might hurt them, by the nimblenefs 
of their running, but efpecially of their leaping. 

The chryfalids, and all the larvae that produce them, 
differ little from each other, only that the former have 
therudimentsof wings, a kindof knob at the place where 
the wings will afterwards be in the perfeCl infeCl. As 
to other refpeCls, the chryialidswalk, leap, and run over 
plants and trees; as do the larva and the frog-hopper, 
which they arc to produce. At length they throw off 
their teguments of chryfalids, flip their laft flough, and 
then the infeCt appears in its utmoft ftate of perfeClion. 
The male alone isthen endowed with the facultyof fing- 
ing, which it exercifes not with itsthroat, but with an or- 
gan fituated under the abdomen. Behind the legs of 
the male are obferved two valvulce, which, railed up, 
difeover feveral ■cavities, feparated by various mem- 
branes. The middle contains a fcaly triangle. Two 
vigorous mufcles give motion to another membrane, 
which alternately becomes concave and convex. The 
air agitated by this membrane, is modified within the 
other cavities; and by the help of this fonorous inltru- 
ment, he amoroufly folicits his female. By pulling 
the muicles of a frog-hopper lately dead, it may be 
made to ling. J his infeCl begins its fong early in the 
morning, and continues it during the heat of the noon- 
tide fun. Its lively and animated muiic is, to the 
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Cicatricula country people, a prefage of a fine fummcr, a plenti- 
ful harveft, and the fure return of fpring. I he cicadp 
have a head almofi: triangular, an oblong body, then 
wings faftigiated or in form of a roof, and fix legs with 
which they walk and leap pretty briikly. In the fe- 
males, at the extremity of the abdomen are feen two 
larcre laminae, between which is inclofed, as in a fheath, 
a foine, or lamina, fomewhat ferrated, which feives 
them for the purpofe of depofiting their eggs, and 
probably to fink them into the fubftance of thofe 
plants which the young larvie are to feed upon. 

CICATRICULA, among natural hiftorians, de- 
notes a fmall whitifh fpeck in the yolk of an egg, iuppo- 
fed to be the fir ft rudiments of the future chick. 

CICATRIX, in forgery, a little feam or elevation 
of callous flefh riling on the fkin, and remaining there 
after the healing of a wound or ulcer. It is commonly 
called a fear. . 

CICATRIZANTS, in pharmacy, medicines which 
afiift nature to form a cicatrix. Such are Armenian 
bole, powder of tutty, &c. 

Cicatrizants are otherwife called efeharotics, epulotics, 
incar natives, agglutinants, &c. 

CICCA, in botany; a genus of the tetrandria or- u 
der, belonging to the moncecia clafs of plants. The 
male calyx is tetraphyllous; there is no corolla: the 
female calyx triphyllous ; no corolla ; four ftyles ; the 
capfule quadricoccous, or four berried. 

CICELY, in botany, the Englifh name of a fpecies 
ox chaerophyllum. See Ch^rophyllum 

CICER, or Chick-Pea, in botany: A genus of 
the decandria order, belonging to the diadelphia clafa 
of plants; and in the natural method ranking under 
the Papilionacet, or 32d order. The calyx is quinque- 
partite, as long as the corolla, with its four uppermoft 
fegments incumbent on the vexillutn : the legumen is 
rhomboidal, turbid, and difpermous. There is but one 
fpecies, which produces peafe ftiaped like the common 
ones, but much fmaller. They are much cultivated in 
Spain, where they are natives, being one of the ingre- 
dients in their olios; as alfo in France ; but are raieljf; 
known in Britain. 
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OMISSION. 

By an accident the following iixplanations were omitted at their proper place, viz. at the end of 
Part I. of Ch EMISTRY, p. 455-. 

Plate CXXXIIL fig. 1. fliows the figure of the ftill 
recommended by Dr Black ; the bottom formed in fuch 
a manner as to go into his furnace. A, the body; 
B, the head; C C, the tube conveying the fteam into 
the worm; D F, the figure of the worm; E, the worm- 
tub. 

Fig. 2. A head taller than the common, proper for 
reftifying ardent fpirits. 

Fig. 3. Another kind of ftill for a common furnace, 
having a concave bottom for receiving the flame. A, 
the body ; B, the head. 

Fig. 4. Papm’s digefter. See Chemistry, n^gy. 
A, the body ; B B, the crofs-bars ; C D, the fcrew ; 
E, the lid. 

Fig. 5. The outer cafe of Dr Black’s furnace with- 
out the luting. A, the body ; B, the feet; I G, the 
opening at top. 

. 6. C, the grate of the fame, with four projec- 
tions, having holes in them to fallen it by nails to the 
infide of the furnace. 

Fig. 7. A crooked funnel for putting matters into 
a retort without touching the fides or neck. 

Fig. 8. Dr Black’s furnace put together in readi- 
nefs for chemical operations. A, the mouth ; B, the 
chimney ; C, the door of the alh-hole. E, the regi- 
fters for admitting air. 

Fig. 9. A fedlion of the fame, (bowing its infide 
ftru&ure. F, the top-cover; G, the body, with part 

of the grate ; D, the receptacle for the allies; C, its 
door ; E, Ihe regifters. 

Fig. 1 o. An iron fupport for a crucible. 
Fig. 11. The figure of a crucible. 

Plate CXXXIV. fig. 1. Dr Boerhaave’s portable 
furnace. See Chemistry, n° 600. 

Fig. 2. Macquer’s melting-furnace. AA, the door of 
the afli-pitB, the fpace betwixt the top of the alh- 
pit and fire-place ; D C, the bars ; G H E F, the fire- 
place ; I, the funnel. /6ic/, 2d n0 605. 

Fig. 3. Dr Lewis’s portable furnace fitted with a 
ftill. ffaW, n 601, 602. 

Fig. 4. Shows the figure of retorts of different kinds. 
A, the body; B, the neck. 

. Fig 5. A matrafs and alembic head, with a cucur- 
bit and alembic head made of one piece. A, the body; 
B, the long neck of the matrafs; C, the alembic head! 
A, the body of the cucurbit ; B, the head'; C, an 
opening in the head for putting in the matter to be 
diHilled ; D, a glafs Hopple fitted to the opening juft 
mentioned ; E, the opening of the cucurbit mouth. 

Fig. 6. The pelican and cucurbit, now in difufe. A, 
the body of the pelican ; B, the head ; C, an opening 
fitted with a Hopple ; DD, the arms. A, the bodv of 
the cucurbit; B, the head ; C, the neck ; D, ”the 
fpout. - 

Fig. 7. A row of adopters or aludels. 
Fig. 8. Dr Lewis’s lamp-furnace, /fo/. n° 611, 

ERRATA. 

Page 127. col. 1. line 10. For jlintJlo?ies, readJlatJlones. 
col. 2. 1. 20. For Sloppo, fead Hoppo. 

In the Notes on Chemistry. 

N° 55. lor partly the prejfure, read partly ly the prejfure. 
109, For exficcation, read extrication. 
140 For the noiu ex'plence, read nonexijlence. 
147. For coming, read derived. 
223. Yox continuation, read combination. 
423. For atiejlation of the denfity, read alteration of the denjityi 
559. For frigidity, read fragility. > 
904. For phlogiflic acid, read phofphoric acid. 
922. For fublimes charcoal, read fublimes <with charcoal. 
927. For continued with, read combined with 

1227. For curious mercurius, read curious mercuries. 
t398. For general vfwn, read general divifion. 

Page 452* c°l* I* h 20. from the top For “ HH,” read “ CE.” 
1. 23. from the top. For “ E,” read ‘‘ D.” 
1. 25. For “ DD,” read “ E.” 

col. 2. 1. 31. from the top. For ‘‘£ fig. 7. and 8.” read “ fig. 8. and 9.’J 

On the margin of col. 1. under note 2d 602, infert “ Plate CXXXIII. fig. 5, 8, 9.” 
Page 454, col. 2. on the margin. For “ fig. 8.” read “ Plate CXXXIV. fig. 8.” 

the Syftem of Chemistry, though an Appendix is added containing the more recent difcoveries in 
chat Science ; yet as fome others occurred Hill later, it was found neceffary to infert them in the Index, whete 
they are to be found under the articles Nitre, Phofphorus, Sugarf Tartar, and Vegetables. 
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DIRECTION FOR PLACING THE PLATES of VOL. IV. 

Plate 
CXII to face 
CXIII 
CXIV 
CXV - - - 
CXVI 
CXVII. 
CXVIII. 
CXIX. 
cxx. 
CXXI. 
CXXII. 
cxxm. 
cxxiv. 
The whole-fheet Chemical Table 

Page 
40 
57 
80 
84 
96 

100 
104 
108 
112 
141 
144 
148 
149 

Plate 
cxxv. 
CXXVI. 
CXXVII. 
CXXVIII. 
CXXIX. 
cxxx. 
CXXXI. 
CXXXII. 
CXXXIII. 
CXXXIV. 
cxxxv. 
CXXXVI. 1 
CXXXVII. J 

Page 
169 
173 
237 
264 
200 
3°5 
208 
437 
441 

455 
740 

773 
598‘ 

[In all, 26 Plates.] 
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