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Busy as n Bechive, the Capitol Swarms with Senators, Representntives, und Sight-scers
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The Guide Whispers; Echo Carries Her Words Across Stutuary
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i Ty stalied contnbiited by
matmne. Here the Hpuse miet Teom 1HO7
former President. was mortally siricks il ags
Coesr Rodpey, Ohin's William - Allen, Arkanss's Uriah
ik s Robert E. e (hronee)], amd Bhoode Feland's R

holcs a cross, and Poomsy lvania's Eobort Folton Teolon at

Or perhaps you had forgotten the story of
Edward Dickinson Baker, whose Hfe-sized
toga-traped gure stinds in the high-donied
Rotunda along with those of Washington,
Jeiferson, Lincoln, and others, . Senator Bake
ol Oregon, Civil War hero and close friend of
Lincodn, was killed s he led Union foroes
action &t Balls Bluff, Virginia,

According to coniemporary news reporiers,
Lincoln when he learned of Buaker's
death, Conpress later singled out the Ore
ganion for his pluce of honor in the Rotunda,
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Government bgure in the Capitol’s history.

In one room or another of the old Senate
wing the Supremw Court sat [roem 1801 unitil
1335, DMost of our Presidents have taken the
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Just before each Presidentinl inaueuration
incomang  Vice Presidents  traditionally  have
.!.l.'I: f e ted ir|r|| II|-|_-jI_'I_' il_ :||_|_ ] g i,l:_-.i_':|;|'_||-
brr, where they also automatically assamed the
role of President of the Senate, 1037
however {with the sxception of the 1945 cere
monies ot the White House), the Vice Presi
(emitial swearing-in has been part of the in
pugurnl procedores on the Capitol's eqst-front
plitform
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How the Capitol Hos Grown

I.'.!I:'."-I-l"-llulf-. thie 4 '_:[|i-._.,i has ErOWH U -!::I. Lirte
and pieces; ils

construction allernately pro
moted amd delaved by national pride and pric
tical difficuliies. ‘The process bepan vedrs
before the Federal Gisrernment was  mioavies]
in 1800, 1o tbe wilderness by Lhi
Fotoma -
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It wae there, in a building of propped-up
arches and temporary partitions, that Congress
held Dis frst jodnd session an November 22,
[RO0. Tt was adedressed by President  John
Adoms, who, with his wife Abigail, was having
his own housekeeping trouldles in the new
White House at the other end of the forest-
and meadow-framed troil ambitiously  called
Pennsvivania Avenue,

Congressmen Baked in an “Owven®

Some seven vears more were to pass before
the Capitol’s twin south wing, including what
is now Statuary Hall, was ready for the House
of Representatives.  Meanwhile, the Repre-
sentatives mot in the Senators’ north building,
with a three-vear interlude in o queer oval-
shaped structure temporarily erected on the
ayuth site and descriptively known as the
“Owven."'

Even before the move into the Oven, the
original House Chamber, in the north wing
was the scene, in Febroary, 1801, of the
exciting climax 1o Washington's ﬁrst M jor
political strugele. The issue wis the contosted
Presidentinl election between the two lending
candidates. Jefferson and Aaron Burr, the
latter already a sinister figure, Since the elec-
toral vole was tied, it was up to the Honse,
under the constitutional rules of the day, to
mnke the decision that would give one man
the Presidency. the other the Viee Presidency.

The eves of a tense nation turned 1o the
House ns 0 six-day deadlock followed. Dhr-
g the final 30-hour strugele before Jefferson
was announced the winner, one determinged
Member voted from o sickbéd set up at the
scene of action]

In these early building phases the two
Capitol units were united only by a wooden
witlkway. At one time, public springs bubbled
in the intervening open space; around them
children plaved and neighboring housewives
gathered to gossip and Al their buckets.

It was not until the reconstruction after the
burning of the buildmg in the War of 1812
that a connecting rotunda came into being.
Completed in the mid-1820°s, iis low, copper-
covered wooden dome wis modest compared
with the towering iron dome that eventually
wis 1o take its place.

But the country was growing fast—almuost
doubling its population évery two decades—
andd the Federal Capitol on Jenkins Hill both
reflected and influenced the changes and de-
velopments,

A doen States joined the Union between
1520 and the suthreak of the Civil War, ‘With
cach newcomer, more and more Members were
added to Congress, Debates also grew hotter
and more complex—the Migssouri Compromize
of 1820; Andrew Jackson's bank battles of

The National Geographic Magazine

the 1830°s; the slave and free-State con-
troversies of the 1850°s

Today, in the guiet, seldom used Old Sen-
ate Chamber, vou find a small picture show-
ing this room just as it was in 1850; Below it
hangs a chart of each Senator’s place.

“There’s where Webster, Clay, and Cal-
houn sat,” said my companion, Col. Carl
Miller, of the Capitol's professional  Guide

ﬁﬂwnt “Sam Houston, whud heen Presi-
dent of the Republic of Tmms twice, was here
then.

S0 was "-il hen Douglazs, even before
his lebates with ?ml.ulﬂ Anil Seward and
Chase, who Inter served in Lincoln's Cabinet,
And his Vice President, Hannibal Hamlin."

I {ollowed his finger down the list, “And
look! Jefierson Davis, too, With so much
in the history books about Davis as President
of the Confederacy, vou forget he had an im-
portant Senate career belore,”

Barracks, Bakery, and Hospital

Through the vears, neither crisis nor war
halted the Capitol’s growth, In 1850, despite
the approaching civil conflict, Congress voted
funds for two big extensions.

The first session of the House (237 Mem-
bhers) wns held in the new south-wing addi-
tion in December, 18537, Nearly a vesr-and
a mounth later, the Senate tmoved over to the
comparable north building, while the Supremse
Court transferred its quarters from the ground
floor into the vacated Senate Chamber,

During the fateful davs of the Civil War,
when Washington was a borderline town and
sometimes 4  beleaguered one, the Capitol
served ns barracks, military bakery, and hos
patal,

Some of the Union's first volunteer troops
were quartercd in the Senate and House Cham-
bers: there they amused themselves by holding
mick legislative seasions, Others slept on the
fioor of the Rotunda, their new ritles stackerd
high under John Trumbull's historic painlings
of the Revolution,

At one time long lines of dusty wagons rolled
up o the basement entrances bearing valiuable
loads of flowir evacunted from threatened
Georgetown: bakeries, Later, as the wounded
potred back from the battlefields into the
crowded, harried city, volunteer nurses and
doctors found their patients in rows of hos-
itnl beds set up between the statues and

sls,

Above all the activities, the clankine and
pounding of workmen putting up the vast new
cast-iron’. dome went on. For President
Lincoln, who had known this bullding well as
an llinois Congressman from 1847 to 49,
was determined to keep the construction going
as a symbol of the -:h'Eﬂgﬂl and the futore
of the Union (page 168).



Beacon of Laberty and | reasury of Art: the United States Clapitol
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Deck 1 Senate Room
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Geography and Physies Hluminate the Senute's District of Columbia Boom




U. 5 Capital,

At lust came the hoisting of the Capitol's
crowning fedture, the glant goddess, Statue
ol  Freedom, designed by the preline and
iiinalive Thimas Crawford.

This nearly 20-foot Bgure, with lowing drap-
eries, cagle-fenthered helmet, and shesthed
sword, isa sapa in itself. Completed in Craw-
ford's Rome studios in 1857, the unwitldy
plister model was elght months In reaching
the United States. after a passage beset by
stormis, leaks, aml other all-but-fntal eailing
problems.

Wartime conditions further delayved the
casting in bronge, and it was not until late in
1862 that the statue was set up temporarily
on the Capitol Geounds for the pubBc to view.

Guns Greet ¢ Goddess

The triumphant raising of “Armed Liberiy"
o her Iofty spot above the dome was accom-
panfed by a significant bt of power display.
As the head piece <tid into place at high noon,
December 2, 1863, the American flag was un-
furlivd, a 353-2un salote hoomed out from the
Grounds, and in turn an iron-throated answer
was roared by cannon from 12 of the forts then
encircling Washington.

The Capitol, as we now see it, wils finished
then, But huge office-space annexes were still
o come, Bs congressionnd needs expanded,
The House Office Buildings were completed in
1908 and II?-IE-&- The Sepate Office Bullding
wis ocvupicd in 1909, and four wvears later
was linked to the Capitol by meane of that
treasured  convenience the Senate -ﬂh*-rm
popularly known as the “Toonerville Trolley”
(page oY),

Fven vel, some say, the Capitol itseli is
incomplete.  In the room below the Rotunda
sight-seers  crowd  arond 1 glassenclosed
model built v 1903.04 to ilusteate proposals
for an extension of the building's central east
front (page 172},

The project was never cormied out, thoueh
periodically the subject breaks into the head-
lines, Those who oppose the change say the
Capito] should be left the way it is. 55 his-
irfcal monument, | Others, including Presi-
dent Truman. argue siropely {or the extension.

Architects wholeheartedly agree that the
pcddition would correct the false impression of
lack af dome support, ndd space (o the build-
ing, and, moreover, provitdle an ppportunity o
replace the old sndstone center with marhle
to match the wings.

You can imagine what o tremendous job is
invalved in the basic care and upkeep of the
Capitol when you consider such staggering
statistics as these: 14 acres of flsor space, 11
elevators, 435 rooms_ anid 679 windows,

Whenever the way has been cleared by con-
gressional recess, battalions of extra cleaners,

Citadel of Democracy
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pianters, carpeniers, repairmien, amd  gither
skilled and unskilled workers join the “regu-
lars." They swarm over the building on as-
signments that ney range (rom painting the
big. dome {1,000 gallons every four yeuars), to
polishing each tiny pendant of mammoth
ervatal chandeliers (page 1799,

In addition, the Capitol’s art trensures call
for special uttention.

The Lady Who Irans Paintings

T cime on a curious sight in Ih: Rotunda
one day. Trumbull's huge painting, “The Sur-
render of General Burgoyne,” was out of place.
its empty frame resting on the foor and at-
tached o ropes suspended from a balcony high
in the dome, The picture lay fuce down on
a platform built to size, while a small blue-
smocked woman went over its surface with
an ‘vlectric fron (page 1493,

The ironer, T learned, was an artist. from
Vienna, working for a Washington art store
which is under contract to freshen and repair
three of the Rotunda's efght historic paintings.
The warm iron was toking up excess wax so
that o new protective backing coulld be ap.
plied 10 the canvas.

A small pateh canght myv eve. “Is that the

"1 nsked, “where some vandal cut a hale
in ﬂumﬂ Morgan's boot?™

“No." came the answer. “Thatl’s where a
workman's ladder slipped.  But someone did
slush a big piece out of the ‘Battle of Lake
Erie,) on the Senate east stiirway. Look
closelv and vou ¢an see where it was mended”
Imﬂ& 158].

Now and then the problems of Capitol up-
keep o far below the surfice to basic and
structural needs,

“Last wvear we fnished the biggest job
undertaken since they bailt the dome,” Archi-
tet Lynn tokd me when | visited him in his
high-vaulted gromed-arch room.  “That was
the reconstruction of Senate and House Cham-
biers and roofs”

Both legislutive halle now have new. sofid
roafs in place of the dangerous and defective
olt] anes with their dingy glass and fron sky-
lights. Ceilings of stainless sieel and plaster,
with soft, indirect lighting, have replapced the
umsig hﬂ'l.' crisscross supports put op in 1940
to protect the lawmakers from then perilously
sagming suriaces.

The two Chambers have heen redecornted
in different colors— Senate red and gold, House
blte—and given improved acoustics and air
conditioning.,  Additonal provision has been
miade for radio and television pickap. 1In the
Hise, rows upon rows of comfortable leather
chairs  have been substituted for the old
“torture sents”  (pages 162-163).

Only 4 few relics remain, in fact, to link



The Great Dome Waoas Bur Air

When the CUr

rraleitrll T3, Slesaid

owid Guthered {or Lincoln's First Inaugural

Santi the Civil War brake out. but the Presidernt L of work roing on the Cupitol us 4 symbol ot the
Limbon (page 15 Here ot March 4, A6, Thomi v Lakr | marhle Dewr “Amerhea'' rested oa the
g Eater it was rapged 1o o e fiment on the Sénate wing

hese rooms with the traditions
Vvinong them are the old brass
i LW |_.|-':i_-.|_-,_ the Senate's snuffhowes,
bottles of blotting (from 3 pre-blotting.
|1_ap-: r time] on the Senators” desks.

F il the .ll'i al'e refurbishines, however,
one has special significance: this year, The
FeCen rl-.-ulnr.|||--r. of some of the many phbimt-
reated by Constantino Bromidi comncides
with a revival of interest in this 19th-tentury
Italign artist who fed 1o Américh to avoud
pulitical perse itlon (pages 160-1461, 164-166,
ond [RA=190]

sentiember 18,
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York Harbor,
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of other yvears,
cuspiatlors wath
il

Al

IS §

1952, will mark the 100th
Brumidi's sailing into New
By coincidence, the month and
smmie as those on which the
tope had been lawd

Bla i ' |
||||'|
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Buat it was no accident, when Brumidi) began
his career of decorating this building a few
vears after hi= arrival, that he wdded 1o his
signnture the title, “Citizen of the U, 3.7

He Painted (or Freedom

Brumidi had acquired U, 5. citizenship as
Characteéristicallv, he de-
scribed his futute hfework in these words:
Ay one ambition and my daily praver Is that
I may live long enotgh to make beautiful the
Capitol of the one country on earth in which
there is liberts

Hix u..ri-; in I:]|| Capatol far ot number
thiose o ather si artist. The Brumidi
(AT TELS ..u-l purtraits, meds |1|:-:u'1: Al
murals st out in 5 color on
mnumeraihle celings
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Leatern glows when :
- v pither House meels by
S~ TH might,
- - i
ateep stops wind between _I__._,u-r'"-':_.-:" . :;',-";’
' ] l.-‘-

deme’s two mren shells to ; i"la"
II'IIIL‘III-I! —'..'II.I_I'- UJJI!I.II o
statde of J' reedom

Hotse exlension WiE o
cujier]l Ly Kopressninilves
laie o IR5T, aller six vesrs Here (161 fedt from Lhe o
ol constructiwon. 11 bhalances proingd)l e dome 2tooid

Senate wing (vieht). Both opeti i Lhe sky when Lin-
have mew| solid roois in codn madle his fest ihaugu- ;
plaice of shaky’ old roois ral address, March 4, 1861

with: skvighis

|"'Il L
!

r

——— . . : Ta ]‘II|I_|‘.|':-I old soulh

i1 - wing—secontd major séc- Rotunda, decornted with

tok of Capitol—Kepre- sintues and paintings, 1o

sehlalives mel 1807 to 180 feet hirh. Here artist

Speakers Lobhy: Por- House wesl-wing stalr- i25] Alter 3 SEVED-ViEaT Caonstirting Briomidt was
tepits of 47 Speakers, atart- wiy to palleries. Painfing, inlerlude ol “cobwebs, working on friere 38 fet
imgr with F. A, L Muhien- “Westward the Course of appbe cored, and hipcksiesn' up when he slipped and al-
berg of the 15t Cungress Empire Takes Tis Way " curts,” meeting space b mast fefl, He dled soon
M 5 came Statoacy Hall, In atler C 1880 ) from the shock-

honor dstinguished Stale
CllIFEiiT,

Housze
Heading Room

# Hotise Small Rotundi
o halds statues ol Giarge F — - -
Clinten (New York), %o

! Slephen F. Austin { Texus) 4
Office of Clerk af the and J. B, G Mubienberi
| Houw, when John Ohadacy [ Pentaylvania) /
{ Adsms died followine para- i
| bsvtic stroke oo House floor Pwenty = one Presidonds
4 huve tairn osth of ofhée
House east-wing. stair- Two red bulbs gleam outnde the Capltols muln
way o visilors' and press whan House s 1n session east entribce. First  Woos
gallerws, - Painting, ""Sign- Andrew. Jackson., lasl
ing of the Constitution." Haory 5. Truman. Willlam

Howard Taft tock oath in
=»enale Chamber owing th
bhHzturd

=" i ilee g r ls ir sl

I's=ksgpulih L W _Aiideny HiEsnei e

A Phorodiageam, Raising Dome and Galleries, Reveals Historyv-making Chambers
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caffle-feathered helmet,
ataficls 1498 eel. welphs
nearly 15,000 pounds.  She

wits Taisetd to her crownlng
esriinn, 287 f&et aliovi

Plaza,in midst of Civil War 1"""-:'[ ) HT:H: =

Proxme Dl oelween 1554
id 1865, OfF-white pmint
L OO0 gabtlons) & applied
CVETY 10OUr yiears
Serule extension was
ready Tor ocoupancy  Jan-

Lome was ke ml Iwo nrv, 1829 in ik 'I‘I_ll_l-'_-l'- il
canl-lron shells, one within Civil War. Dunng RBivon-
"!'I" pther, 1o permit expan fruction ‘era the Chambes
“on and contraction. With wilnewsrd the dramasile im-
suppaortd, o weiphs nearh penchment trial of Pred
000000 porunids cieht Andeew Johnson

Fhis small rectaneular

Senate Sagll Rotundd is basleling  (okd sorth . wing)
noted lor tobaces leal e was Capital's fisst unit
igR on columng around it Crowded bere, after the
circular Hoor well. Crented Lovernmentl moved from Senale wesl - wing atair- President’s Roeom. richh
in 1516, the design i an Philaddelphia in IJ";-” LA way to galleries, Painiing pdecornted, holds table used
AmEnmn arginal |I !‘~_-'n_h i H_-'-ur.r. Supreme Hattle of Chupaltepec.” by Lincoln for sipning bills
| Court, Distnct af Colum /
!' ; mE | fla courts, and hbron sonate private lobbs
- - Fd
[, S e
xi = Lpew

Vice Prestdent’
office

Senators'
Reception
Roonm

Former Senate Chambii

Bands playved and anil |  (1E3G-1859), later Supreme
7% pluwtad as Geoarge | Court room (1580-1038)
Vishington laid cornes | Criginiid Sensle met below
tone in 1793, Barbeewed IR0 -1808) in area then
¢ wus served to spictatos two floars high White light glows when |
1 | Semnbe meets.  Red bulb ! Maorbhle Hoom. fnished
Joint Lommiliee on warns of closed executive \ with Tenncisce, Vermont
Atomic Energy hos hewd AESEIO T \ ant Itnlian marble, s Sen-
quarters where 5. F. B Senate east-wing stals alors” Reading Koom
_.I-.llll:'_'-ni' i 1844 ".-_'Jl.ﬂlu.':ltlll'\'l- WIS ta VislLofs Aalh [Fress
his [umous message, *Wht gallecies. Painting on lanid-
hath God Wrought ' ing. “Battle of Lake Fre "

The Capitel Covers 313 Aeres, It Grew by Bits and Pieces from 1793 to 1865



Senator Fruncis Cose
shows Lnecoln Head

to Constituents
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So skillful was his technigue that these flat bout (puge 173). Abowve, T could resch up
onintines give almost unbelievable effects of  and almost touch the pant characters o
his-teliel eseculion L] rimze, his delicats Brumidi's irescon g ories
'_|||:_.'|_-L danice with 1ot snd Bower oesigns It seemedl imcredible that one small mEan,

ong the railines of four of the building's perched on a digely suspended scaffold, could

FRAFWIIA L hiwe covered those 4.004 doguare feet ol Curved
Mtnrting in 1853, Brumidi painted through sorfoce with crentures of s imagination and
he administrations: of =ix President=, Hiz  carried oul his designs throush one of the

must speciacular achievement, the creation of most difficalt of all art forms
the heroic fizures that enliven the canopy of
thies dboriie. wive undertaken anid '--II.II||'II gl ¢lar-
ine the Civil War. \ctunlly, Brumidi gave s lide 1o the

Like much of his work, the dome panorama Rotunda paintings. He wis working, yvedrs

WL Li -||l=|i||l_i|| | Lyl L; Ii:- meaium ) ialEr. &0 |_|_. ||||-.|-i i i 1 E|| !i:'l;_' !-"".. " | |I... K :I:"
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true freson, the te |'|ill':!'|:"|:l:.!-:-. Michelom ClOTTE CAaTogin, wien bis COmir '!I|'|IJ'I| (Ml Lhe
gelo in decorating the Sistine Chapel of the edge of the scaffold, 58 feet above the stond
Vaticnn Rrumildi hinmsell once had worked  foor. He monaged to prasp o procacions hold
n Viatican restoralions until rescye came:; but the effort took the re-
Ihiz art of wrue fresco is extremely ex- maining strength ol 3 man then well past 70,

cting. It requites painting on freshly laid, and he died a few months ates
siill-wet plaster by means of colors mixed with In & Washingion, 1), C., cemetery, early last
valer, 1 the plaster dries during the process anring, 1 ssw o Kind of epilogue Lo U Brumid
the work has to be removed and started again,  story, 8 story which both personadly and pro
I stood, Lreathless, close 1o the 1op i th '-I""'-illll:ljll'. was one of frustration ancd IS
dome an the Rightst lcony 01 the Kolundn [t rnenl

aml marveled at the fortitude the man. v sizable audience was pathered theére tor
Nvearly 180 feet below, tiny peaple milled the unveiling of a bronze plague recentiy



Painters Brighten und Repair v  Something's Always Brenkang Downe
the Capitol's Decorated Halls Reparmen heep Buss

the Capliels archidd oorrid re splished The Capltn hulkfing of 433 rooms, 1 it
vith busdeeds of flowers, [rain, aod birds painted by amd . 000 lieht socl eoruiree th Ha AT
muiadd, 3-1%th-century: arti | B ICCEMEIan=. «ilih il
The detall nouediad "oy FH LT MNSwE = K i i i feefFe. ol x| 1l
Mmany Dires o (e mosieT & Do L lock repaln e freguent demand Locksmieth
P s y I fn | rxitlmim - S LY <mlls S0 Y a pml 8[|
[ i ok g i i |
il I hiree artteans i rial ml i Tl 5 e | i i '] | i |
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Reporiers Enjoy n Lull Between News Breoaks on Capitol Hill

More than o thousand news gatherers corry chedint it the Capltnl bamt, but enly abogt 200 gre om
' b TN B ] [he 1 T ilis: wnil television [ e v spparike wWorlifodime o tith Hos

il =5 l# =iifes '._'||".::._| Nunnldssm. e, (lar gl ) T the Hous [fess it | feEd 157 ).
oted by Coneress to honor the artist’s grave, 'oo gain recomnition for the work of her
e LETTIET .|_-. Washington officiale. imcluding th b, Alrs. Muordock set herself the task of
Sreaker. of the House of Representatives and  searchimg oul the ohscure facts of his life, of

he Chaplaine of Senate and House, were on finding his long-lost grave

banel Eventually her detective work led her to
But all evies were turned to another figure  Bromidi’s anmarked resting spot in Washing
n the spenkers’ platform—a tiny, gray-haired  ton's Glepwood Cemetery,  Chie'day i 1940
WO i B Sun- richt scarf, whose unremit hie wils != inting  the neglected ron Tence

ting efforts for n decade god & bali bad borne  around it when a pretty girl came up and
rutt in this toanmenl. ekl whal -|i|' wns doing themn

Alvrtle Chenev Murdock, wife ol Arizono The girl turned out to be o great-grand
ST ESSINAT _]--|':| [ .'1|-:'||' | ;: "1:|li beett 1= niece of Brun |-|| < Dyt | L1 r| TTFLH '| yOFLETHERE'

thralled by the Brumidi palntings =ince her  wife, Lola Germon, who, alth ,__:.- long es-
irst wvisit to the Capital in 1937, She was tranged from her husba -I haid claimed his
hiocked to learmm that the artist had been body I1I-| sepn 1o its burial

cvverely eriticized duce his lifetime; With I :i-!'. recorils provided throogh Lhi

A plain coat or two o i whitewash i3 hetter  meeting | urther research, Mres;, Muordo
than the tawdrey dnd exuberant oropmen- fecent | [ar -|| i an tHustrated book: Con-
tatinn with which n i g of the pooms  and 5T v Briimi Michelanpvelo aof the Uniled
missages are being crowiled,” stated &8 congres- "-.'..':- | *' ! |' what extent feminine pe:
sjonul committee report of 1859 in response  suasion browght about the belated congres
ppeal for exclusively “American art™ in sional honor ot the geave i Glenwood Ceme-

e Capitol. tery is the lady’s secret, [hring the ceremon
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Speaker Sam Ravburn gave her full credit
for the Natwon’s final acknowledgment of its
debt to this “Citizen of the L, 5.

But there = still one bit of unfhinished
Brumidi business at the Capitol, Today's
visitors to the Rotunda often ook up curi-
ously ur an oncompleted portion of the en-
circling frieze.

Sedim plter Brumidi's death, Congress en-
wiged o second Tresco artist, Fi'ﬁ{lm'r.l (stog-
gini, to carry out the half-accomplished work,
using Bromidi's uriginal designs.  This the
artist did. but in the execution he saueezerd
his predecessor's panels and figures so that
roiam wis left for additional scenes of his owmn.

Congress rejected the sugeested Jﬂl‘l.lt]ﬂl]&
Vears later, still a third artist 1'||1IHI i prt
ol the space, but the work was fudiged unsitis-
factory. 1t 15 spon to be replaced by three
seenes, for which Congress voted $20.000 in
1951. The subjects will e the “Civil War,”
“Spanish-American War,”" and the “Birth of
Aviation in the United Stites”

Millions Tour Their Capitol

About a guarter of a milliva visitorz every
vear toke the official paid tour conducted by
the Capitol Guide Service,  Other unrecorded
scores ol thousands come in to wander arownd
fur themselves, ta see their Congressmen, or
10 consult the bypilding personnel on business
of one 5611 or anather.

“Chur rush seison 18 during the spring holl-
days,” smid Harry Nash, dean of the e
corps, who in 37 vears of ervice has probably
ereeted more anplt than  anvbody  else in
Wishingion, “Bul we never have whit vou
might call really hlank spots in this business.”™

Aboall vimes of day T met the visitors
tramapang the long corridors alome or in groups

serious-looking middle-aped Couples, sweet-
hearts holding hands, and many children

Lok, Dadels,” 1 heard a Hittle girl call
out i her father as they inspected the Ro-
tunda paintings. ““The man has six toes!"

Sure encugh, a seated Inidlan in Johy Chap-
man'= " Baptism of Pocahontas” has an ext
toe,  Whether the artist was cureless pr purs
posely painted one of Nature's slips s hared
0 =iy,

The Capitol's professional guide system,
designed to glve visitors an explanation of the
tnrlding's chief features; is now 76 years old.
It was born out of the near-chacs which re-
sulted when hordes of sight-seers moved on to
Washingion from the Phifadelphia Centenninl
i the summer of 1876,

soon floods of traffic were inundating the
Capital, and pickpockets anil confidence men
were Laking advantage of the situdtion

To meot the twin problems, Congress ap-
pointed five guides to organize and oversee the

I,

151

cruweds while describing  the Capitol’s wan-
ders,  The service proved popular and slowly
but stewdily has grown through the vears,

At present there are 24 guoides, inchuding
HE women, They pre appointed equally by the
House and Senite,  Their pay comes from {eps
collected Teom sight-seers themselves—23 dents
a head, with a 15-cent rate {or school organi-
gations.  The price husn’t gone up vel,

several marriages have developed oo
romances between the guides and tour patrons.

I heard of a former Congressmun who
stavedd oo dx oa guide for 12 vears. Ong ol
the girls inherited an appointment held by
her' mother, And only recently death took
irom the ranks the veteran son of courtly and
consclentious “Old Cap'n” Benjamin Cady,
an dripinal member of the sefvice,

Sculptor of Proneer Suffragists Now 105

By law all official parties start in the
Rotumda, go “to the Sennte wing: lower floor
through the crypr: to the House gallery, and
back 1o the Rotunda,”

In practice, however, the tripw ire a5 varied
s the | ality of the guides. Each has
his vwn technigue and favorite stops,

An attention catcher in the ¢rvpt under the
Rotumuds i= ‘the group statse of three pio-
neer suffragises, Susan B, Amthony, Lucretis
Motr, and Elizabeth Cady Stanton,  This
wirk has been labeled, by the irreverent,
‘Ladies. in a Bathtub," because it tikes the
lorm of three busts rising from o solid hlock
of marble. 1t was carved by Adelaide John.
zon, still living in W us.hmgmn and planming
[0 wlvhmlu hier 106th birthday in Seplember.

“We fnad most visitors want to see their
Cangressmen iy action,” said one of the ruides,
“mo owe ddentify Members when we can, anid
explnin that absence doesn’t mean the law-
mkers are not on the job,  Most congressional
wirtk b= done, of course, in commitles rooms
and individual offices” (page 171).

some of the goestions asked by visitors
show i worful lack of accurate information on
the Capital

“Does the Presadent Tive here?™ is n familiar
Another went this wav: “We've seen the
House mnd Senate Chambers, Now where
does (ongress meer?”

The Floor: Visitors Keep Out

U the House side two red bulbs outside the
legislative hall are lichted when the Members
are in session.  The Senate uses a4 white Heht'
tor the purpose, with an andjoining red one
which can be turned on 42 a warning of « hmzili
EXeTUTive session,

Actually, officials tell vou, it has been years
since the doors to the valleries of either Cham-
ber were closed to those wishing to observe.




182
“Floor" privileges, however, are jenlously
gunrded.  During sessions, only  specitically

desigrated outsiders—idepe |:||I1|u1f,-lr U Sendte oF
Heowse rules—uare admitied, These include the
Presicdent, Vice Presicdent, Suprenwe Court
Justices, Cabinet officers, former Members of
Congress, Members-elect—and thuse special
persons who have by mame “‘received the
thanks of Congress,”

The galleries that look down on congres-
sional deliberations are divided into sections.
Same are open o the public (when provided
with easily obtainable passes): others are re-
served for congressional families, diplomiats,
or sceredited members of news services,

The story of the press and the Capitol js
one of long-term <trugole—with 1 bappy end-
ing. For thiz building now rates a5 0 major
antd sceessible pews source for Washington
and the world (page 180].

From the beginming. the public was gen-
erally permitted to watch the proceedings.
Favored guests, including Indies, ance even
sat on sofps and chairs pot up on the Howir.

Pies, Peamns; and the Press

A few privileged newsmen, stariing in 1801
with Jefferson’s friend and protegeé, Samuel
Farrison Smith of the Yationa! Intelligencer,
were given reporting focilities ¢ither on the
floor o in the gallery., _

Une of the early corméspondents of the fn-
telligencer was still further privileged. He
shared the snuffbox of the presiding President
of the Senate!

It wiis ot unlil the 1840°s, however, that
the right of the press as n whole to cover Con-
grecs At work was recogmized,  Officind action
then come nly after passionote debmte and
after firebrand  James Gordon Bennetr  bid
publizhed scathing attocks in his New Vork
Herald againgl Senate restrictions on coverige

Eventually, o committée elected by the
mewspapermen themselves was given jurisdic-
tiom, under congressionally prescribed  rules,
over the admittance of bona-fide reporters 1o
the press salleries. This I now the nccepted
srslem,

But, meantime, pocommodations were of e
uncertain  and  sometimes  sharply  Timited.
Back in 1880, Washington's Eveming Stir
published an editorial complaining that new
rules were hilding the press “to the comidors,
which for the most part are occupied with
leleeraph Instruments, peanut stamnds, tramps,
pie women, amd Iobbyisis

Today, well over w thousand men and
womern, representatives of newspapers  aned
m:w,ﬂ.tints: rachio and (elevision, are accredited
to cover “the HIL" a< the Capitol & called
in popular parlance. They may =it in House
and Seniate galleries and use the estensive

The National Geographic Magazine

working facilitics provided in near-by offices.

CUndy abour 200 of this news prmy are regi-
larts on hamd,  When histordc events are in
the making, however, attendance jumps, wmd
space must be carefully allocated.  Such oc-
casinne in recent times have included thiee
talks to joint mestings of Congress by British
Prime Minister Winston Churchill (pages 162-
163); the 1931 home-coming Yold soldiers
never die” =peech of General of the Army
Douglas MacArthur: and the address of Queen
Juliann of the Netherlands in Apnl of this
year (page 145).

Many 4 tense and dramstic scene has been
enacted befure the galleries in both old and
new halls of Congress,

Ex-President John Quiney Adames wae sud-
denly stricken with paralvzis in 18458 55 he
satl in the former House Chamber, pow Stal-
wary Hall, He died close by on g couch still
priserved ns a memorinl in the foom now
used by the Clerk of the House;

In the old Sennte wing, one of the mosi
bizarre situntions ever witnessed in the Cuapi-
tol occurred dhiring the impeachment trinl, in
1305, uf Sypreme Court Justice Samuel Chase,
In a most theatrical setting the Justice was
werjuitted.

Aaron Bure, the presiding officer, had pro-
vided -accommodations for crowds of specia-
tors ind had hie the benches draped in scar-
let In jmitation of the =eneés m Westminster
Hall during England's sensational impeach-
ment trind of Warren Hastings a decaide before,

Stranger still. Vice President Burr, in salémn
state above the proceedings, was himsell onder
indictmient for murder a1 the time, as & resull
of the duel in which he had killed Alexander
Hamilom.

Cther high dramas plaved in the Chambers
ol Congress include the Senate’s impenchmeni
trial of President Andrew Johnson in the hit-
ter post-Civil War disys; amd the April, 1917,
address of Woondrow Wilson, made at the join
seasion in the Houwse on the eve of the war
declaration. That was the speech in which
the President introduced his famous phrase
about making the world “safe for democracy.”

But not all the excitement in Congress takes
pince on the floor.

In the public gallery above the Senalors
ane dav in 1950, o veiled apparition in fowing

B Naidovul Hlsigraadiin Seminip i e G0 W likard B Ciilser

Prevident's Room Caplures >
Evory Visitor's Attention

A phtteonr chundelier hangs abive a -mahogany
tabile ol widch many Prestdents have shgned  bills,
beginning with Lincoln.  Minton tile from England

forms the Aoor’s superh wosale.  Broniidt's Amerfroes
Vespuciys looks duwn from the cefling (pages 184-
1558, All-seeing: Bellpon (in dreular border) seems
to follow visitors with her eves







Work Restoring the Vabcan's: Avt Treasures Helped Ghive Brummdi the Classie Touch
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v Vespucius, Columbus, Franklin, and Elder Brewster Represent Forces Thar Shaped Americn

Expmorntien, Discov vlistory, ang Roligon aee symbolized by the foor men ot the bottom: of thewe pares
do characiere s subjpects, Bromed smmersed himeseld in stories of kit adopled lanad
aail bhe arbist: "Aly gne ambitton afd my dolly prayer s thot 1 may bve long enodeh {0 malie beoauntiial the







Bromidi Completed
Hix Masterpiece,
the Dome's Fresco,
im 1L MNaonths

CA0ten Dvimgr on fes hack onog
scnffold, the artst spread the
spectacidlar “"Apothevais af
Wiashington™ aoruss 4 6dvd siguin
feet of e cotcave Jdome, Hi
scaled s herole tiguires. some ol
them 15 foct tall, to appear [ife
shee b viewers on the Roturda
floar 180 feet below. Colors on
Ehe rim he made more bielbibin

Hrumsll wis 60 vears old
whee he Ooished the caviopy In
885, Fourteen years later
while working oo e cizoular
frieee Lelaw the doms. he
ipped.  Catching o dosperat
hold vn a scaffold ladder, b
dangled 38 feet 'in the air for 15
melppnibies, Mesie fna iy abrivel
bt the shock was too oreut+ thi
artsst died & lew months st

In the [resco, George Wash
Ipton =ity hielween Lilierts
(i) and Victory., Completine
Lhee imier circke, 1 beorale furare
staned Tor the oeigiaal States
Six llegorical grougs on the mm
sfow, 1 enumterclockwing order

Arts and Seivnres. Hel-
mated Minerva Ueftd, soddes
ol wisdom, sdedceszes Henjamin
Franklin, 5. F. B, Morse, an
Koberl Fullan

War. Freeodom, with up.
riset] swrind, strikes divwen Tye
unny andd hangly Powed

Agrivaltwre, Cered, podliless
ni hervesta, holids the horm of
plentyY nnd rides 3 reppes
Young Americn wears the b
cif, L feovansi el Ferfire ol Fiuhis

Mechandee, Vuylean, =od of
i tal workinge. testy of 4 cannon

Coammeree.  Morcury, pro-
fecior of travelars and mer
clenth allers a bag of enld to
Ralait Moirs. fnancier ol the
R ol Hon

Marine, Regrded Neptune
emerges lram the deep,  Aphrs
dile. n=ne-drom the wives. hialds
the Atlattne cxlbils

The Best twh piises show the
s groaps in greater detid]
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U. 5. Capitol, Citadel of Democracy

gray garments suddenly rose 1o her feet and
began wailing like a hﬂﬂshe& News{upers
citlled her “the Phantom,™

“The Phantom was no stranger to us,” sald
Capt, Olin Cavness, of the 170-man Capitol
Police force. “Dhring debate over a military
bill in 1941, before we got into the wir, she
chained herseli 1o a bannister in the House
gillery and started screaming,

“Unider questioning, she said she was a mem-
ber of the “Keepers of the Sacred Flame' and
felt a compulsion to wam the workd of its
impending doom. She was committed on both
occasions to @ local hospital for mental ob-
servation, and later discharged.”

On the whole, though, Capitol disturbances
are rare. Police problems generally concern
Insses ar petly thefis among the crowds or
damage to works of art hy souvenir santchors.

Picketing of all kinds s prohibited by low
within I_his building and its hruunds—uuu of
thie few: public places in the country where
thiz is so0. Even wearing party campaign but-
tons here i hanned.

Cogs in the Law Machine

Few of those who watch the formal pro-
ceedings of Congress are aware of the complex
administrative an clerical activities that go
on behind the scenes o Keep the machinery
of legislation in smooth running order,

Both Senate and House have their own sepa-
rate working stafis, subject geperally to the
control of the political party in power. (M-
ficers of the House are electéd or re-elected
every two years, at the beginning of the new
Congress, Officers of the Senate serve during
“the pleasure of that body,” because of the
continuing nature of the Senate, which alwavs
retaine fwo-thirds of its membership,

In a buitding where lawmnkers’ cireers may
be cut short after two years, many of these
trained and valuable functionaries have held
their posts for two, three, and more decades.

The congressional hierarchy iz headed by
the two presiding efficers, the 'resident of the
Senate and the Speaker of the House. Two
key ndministrative jobs are the Secretary of
the Senate and the Clerk of the House, But
there are giso Parlismeniarians, Sergeants at
Arms, Doorkeepers, Postimasters, and dozens

O Nptismal Oesgraphie ses il p ERlgrnrases by Wiklapd I Cslver

< 97 Years Have Not Dimmed Brumidi's
First Works in the Capitol

One of the firs] to infrodoce (rue fresco to Americe,
the artist im 1835 completesd] Winter (above)l and
Atdtumn, two af the Four Seasons in the Howse Ap-
propriations Committee Koom, which in Hrumid’s
time belonped to the Agnculture Committee, Shaid-
rws mkitully fntroduced bn “Trame™ and “moldings™
muke them apprar @ sculpturcd plaster, though all
Lhie whork 18 painted.
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of -uther officinls and subofficials whose knowl-
edge of detail and tradition is Esﬂﬂntiai in the
carrving out of the Uongressmen’s numerous
and often ritually prescribed duties,

70 Alert Bluessuited Puades

The congressionil pages are, in 0 fense,
Washingion's voungesi officials. These bovs,
from 14 to 18 vears old, are selected by their
Congressmen, with patronage committee ap-
proval. They run errands, distribute dom-
ments, and otherwise make themselves nseful.

This seedon there are 21 Senate and 49
House pages: and it is a cheering sight to
ser one of them, in his standard blue suit,
white shirt, and black tie, when vou are lost
in the mazes of Capitol corridors.

“Are vou going to write about Congress or
about ws?' asked one of the boys when he
heard 1 was gathering material fora NaToxan
Groorarnic article, “Hope vou have lots of
pictures,” chimed in another.

The pages are paid 228523 s month and
ar¢ precocinusly versed in politics and cloak-
room gossip.  But they are by no means ex-
cused from the formal educational chores of
other boys of their age,

In o congressionally sponsored  school
started in 1927, they study history, languages,
mathematics, and similar enllege-preparatory
subjects (page 178).  Together with eight
Supreme Court pages, they start classes at
the formidable hour of 6:15 n, m., stoy with
the academic world until 10:25, then move on
to the day’s business where history iz in the
making.

Ope book which iz not in the Capitol Page
School curriculum, bur which the bovs as well
as Members of Congress study dnd use con-
stantly, is the annual Congressional Dirnctory,
Publishedd from  the Capitol building and
produced for nnd by Congress, this book
furnishes important personnel information con-
cerming all Government activities in Washing-
ton. It i= known to have been issoed ns early
as 1509,

This vear the Congressional ieectory com-
tains 737 pages anid has had a printing of
miore than 53,000 copies. Members receive
n specified number free of charge, but' other
thousands of purchasers, through the Superin-
tendent of Documents, make this volime one
of Washington's perennial best sellers.

It &5 not hard to understand why, in the
light of the Directory's contents,  [ts pages
include charts to the physical labyrinth of the
Capitol building as well as a who's who guide
to- offick] Washington,

A still bigger publishing activity 13 the well-
known Congressionad Kecord, There is nothing
quite hike it in the warld,

This daily report on oll legislative meetings
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of House and Senate has 331 “associate edi-
tors''—435 Representatives and 96 Senators

}Eﬂ,‘l‘itﬂllﬂl stenographic  reporters  tike
down everything mTLiurrng se=sions.  Uintil
lately, some of the old-timers kept & tiny ink
hottle strapped to a finger against sudden
shurtage.

Rut the Record's copy 1snot delivered to the
Government Printing Office until i1 has been
rustied to each Member f_'||jl_+t|:'1rj for approval
and “revision of remarks.

The lawmuikers may also put into the ap-
pendix of each issue of the Record masses of
printed matter of all sorts, from poetry to
vards of stitistics.

In sddition, since 1947 a Congressional
Dinily Digest has heen carried in the Record,
providing quickly accessible capisules of infor-
mation on congressiondl procesdings, Commit-
tee work, and related data,

During the st session of Congress, more
than 8 million copies of the Record were dis-
tributed. 1o ull, they contained nearly o hil-
lion pages of closely printed materiadl

Home ol “the Hermit"

Among all the words that have poured from
the Capitol vou look in vain for mention of
its most mysterious snd shadowy charncter—
“the Hermit.”

Until his death a few wvears ago, this mun
lived in an out-of-the-way workshop in the
subbasement. He was fed from near-hy kitch-
ems amd slept on i discarded door until sym-
pathizers contributed a oo,

If Congrese knew of the Hermit's existence,
it gave no officinl sign: but many people | saw
around the Capitol remembered him well.

““He was like something out of Disney,” one
of them told me. *“Hut he must have seen
better day=. He was well informed and very
fond of music. He particularly énjoved the
Marine Band concerts we have bere in the
summer in the Capitel Plaz.”

When I learned about the Hermit, T thought
| had heard evervthing. But there was still
one more quest, @ quest that led down wind-
ing dungeonlike stairs, through quiet passages,
o & locked door,

“The tomb is directly under the center of

the Rotundn,” said mwvo official escort as he
opened the door and ushered me along a nar-
row hall to an iron-grilled barvier at the nl.hrr
end. “Of course it's @ tomb in name only."”

At this spat, | learned, Congress once hid
planned to mige p marble monument to George
Washington and to transfer the General's re-
mnins here from Mount Vernon,  The original
project called for a circular opening in the
fioor of the Rotunda, from which visitors could
look down an the memorial below,

The: plan failed to materialize. For one
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thing, Washington hid asked in his will that
he be buried at Mount Vernom, Though
Martha Washington rather reluctantly agreed
to the move, with the provision that her body
alsa rest in the Capitol beside that of her
hushand, eventually the Washington heirs
decided against il

Rotunda Scene of Mourning

Through the iron gateway | saw a glass-
ehiclosed catnfalgue, or bier, -'[nl:nmf in black
cloth, This badge of mourning is not for the
man who rests at Mount Vernon but for all
those chosen to lie in state in the Rotunda.

The catafalque hus been used there 12 times,
beginning  with the grief-laden hours when
endless lings of silont people moved past the
body of Abrahim Linculn, Others who have
lain there in state under the dome were
Thaddeus Stevens, Charles Summner, Garficld,
John A. Logan, McKinley, the disinterred
remains of L'Enfant, Admirdl Dewey, the
Unknown Soldier, Harding, Taft, and General
Pﬂ:r':hms:,

“T saw the last fve of these EHﬂTtDIII-I"EI,
il chief guide Nash, “Maost impressive to
me wis the time when the Unkoown Soldier
was here in 1921, A bontload of flowers came
over with him from France. They were
banked high along the walls amld birought down
in the form of a cross. Their sweel, heavy
scent was almost overpowering.”

At such times, when the Capitol overflows
with humanity, it seems more than ever 1o
helong to the people,  But whether the citizen
i= in Washington, D). C., or in Washington

State, his presence is always felt in this build-

mg. [ts business, after all, is evervbody's
busimess,

Here, with few imterruptions, all the Na-
tinn's laws huve been enscted from 1ROO 1o
the present.

These statutes, which have guided the coun-
try's growth and rising power through ever-
changing conditions, have reached the impres-
sive total of nearly 70,000, Each session
brings more to affect the life of citizens EVEry-
where, loday and tomorrow.

Tn my wanderings | encountered in the old
Senite wing o strange tme-and-event juxis-
position, Congress's  Joint Comoutiee on
Atomic Energy has its headquarters in the very
room where Prof, S, F. B, Morse i 1544
ticked off his famous messape, “What bath
God wrought!™ for the formal opening of
Washington's first telegroph Tine.

“What our committees of the future will be
concerned with is anvbodyv's guess,” one old-
time Capitol emploves remarked,  ©All T'm
sure of is that they will have to deal with the
same old human nature—and the sound of the
human voice,”




FTEXN since his retumn to Scotlind, my

Iriend  Douglas Scott hotd spoken Lo
me  about the Himalnvas,  Wisthally
he had told me of the delights of chimbing
I the highest range on earth
As he talked, his words painted pictures;
af paths that climbed ridee giter ridee ol fool-
s, dipped  into deep gorges; ool wiodnd
thrnueh wiDiks  of
el bamboo wilh anegzin

Vst MieE,  Fhododdend ron

e

v ovarieties of s
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i ocamps ol 12,000 feel on grassy  hollows
wilitee. With alpine flowers; of the glisten of

e walls plungimg to jungle ridges thousanids
i leet below,

Many of these peaks, he
e Him b lored,

MNow e owanted to do omore Lthao talk: he
hiadl come with a plan. His eager fimger truced
v Hme oif o nmap, ond [ caught the magic of
SLTanEe names with the ring of adven-
ture—ihe Kishi Goree, Nanda Devi, Dhanagir,
the (irthi.

Costd We need have no expensive organizg-
i, Moability and lightness were the things,
We could live cheaply off the country,

We would explore the area of the Tibet-
Mepal border, where U Torms a0 great angle
with Indin in the districts of Garhwal and

la] =aid were

X

ThEL TS

Almora {map, page 197). This was described
as the most heautiful remion of the whole
L 300-miule chain,  Opportunities for the moun-
lain explorer ranged from unknown gorges to
giantl clusters of unsenled peaks 20000 feet
meh and more

Further, the inhabitants, Bhotia tribesmen,
wore repatted o be scropulously honest semi-
nomads, & people of great charm. They would
il us native food, and they and the Nepalese
Dotinds would help (ransport oo

gEar.
Cave Ulp Security, Chose Mountains

sow, if ever, was the time o po. We had
known each other for the 20 vears we had been
climbing, and we were under 40, I
mieant giving up the security of good jobs, but
we chose mountains] we took the step.

Luck was on our side. Tom Mackinnon
and Hill Murrny, the two men we would hove
choszen from any company, were willing o join
s, Mackinnon s a pharmacist; Murray an
author,

Ly party had a combined eXPeriines ol
more Lhan B0 vears of HBritish and Alpine
rlll'ﬁlrlrjllrll'l'lli'.lﬁ ?'l['lF!' 'IIf'I|'|r|F|i||'|'._ W OWETY
well known 1o pach other ns membeta of the
soctish Mountaieerimne Clob, and that means
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a lot when men mist live together for long
periods of solation.

By mutual consent we appointed Bill Mur-
ray organizer., We had barely two months (o
prepare.  Each of us was given tasks,

Scott made detailed climbing plans, On
the basis of them, I worked out food and trone
port needs,

Staking the success of the éxpedition on
local supplies, 1 decided o take a mere 440
pounds of food for Gve months. The main
items were dried eggs, dried milk, pemmican,
sugar, cheese, jam, chocolate, sweets, hiscuits
dried soups, butter, and, of course, 1ea

Tom MacKinnon was responsibile for medi-
citl supplies—an ohvious bit of casting.

Murrpy combed his friends and associates
of the Alpine and Himalavan Clubs. without
whaose help and good connsel we could not have
moverd.  He coordinited our efforts, showing
o remarkable floie for administration.

Not knowing u word of the language was
considersil a minor difficulty: we could leam
it as we went plong. We Scots have an old
caving that with n gowd Scottish tongue n
your head vou can go anvwhere.

Heights a Heaven pfter Plains

The man who suid it is more pleasant to
travel than to arrive has certainly not crossed,
in the dust and glare of midsommer, the 1,200
miles hetween Bombay and (he first surpe of
the céntral Himulayvas. Tt was a jovous mo-
mént when the green foothills reared above
the haze—real green, like 2 memory of Lock
Lomond’s woods in a desert,  In the wilting
heat of Mav, India’s hottest month, the
parched plains cried for mmistyre,

We were glad 1o (orsake the raflway for a
bus that zigzagged upward, climbing steeply
through jungle 1o terraced fields. Wherever
witer could be brought, potatoes and rice
showerd a rich green. '

Mounting steeply, we came upon lilacs and
exulic fowering shruby,  Fromt green banks
by the roadside, wild flowers sprouted in pro-
fusion. Now and again we had to wait for
axcred gray Lingur monkevs to cross the roae,

After the plains it was delightiul 0 feel
the hot wind grow gradually cooler. At Runik-
het, 6,000 feet up, storm clouds were discharg-
ing the first Tain we had seen since leaving
Calesgrow,

Murning ‘saw me oot on the lown in my
pajamas.  Beads of rain sparkled on fower
nnd tree.

Abend, crest nfter crest of Jumele [porhills
caught low slanting sunrays of gold.  Tnered-
ibly far above them, like silver writing in the
sky, soired peaks =o unearthly that at first
I could not believe 1 saw them. Those won-
drous shapes were Nanda Ghunti, 20,700 feet;
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Trisul, 23,360; Nanda Devi, 25643; Nanda
Rot, 22,510, and a peak recopnizable as our
first nbjective, Bethartoli Himal, 20,840,

Was it possible that we might tread these
silver 1aps, the very throne of the gods? |
couthd not believe i, but oried ﬂ]nur? for the
mere joy of seeing,

Dotmls Eager to Serve as Porters

When we sopght porters—enlled coolies
here—21 Dotials: from Nepal were lined up
befare us by their headman, Kusr Singh.
superficinlly, thev were a criminal-looking
band, with their ropes and ragged homespuns
{page 193 ), but we liked them instantly, and
it was ruther pathetic when the refocted -
fused at first to leave the line. But our needs
were modest and four of them had to be
left behind,

Cur porters  carried S0-pound loads, in
cluding 20 pounds of their own supplies nnd
gear, for three rupees (about 63 cents) a day
—our for mountain work., They (urnigherd
their own food, mostly lour from which they
mude chapattiez, or thin pancakes.  Loads
were home by headbands over the hrow (page
200). We cartded 20-pound loads in rocksacks.

For the next 10 davs we were on the march,
going over high ridges on fantastic paths,
dropping down to rivers, crossing hoge hluifs,
and plumbing a wild mavine. From the snows
of 12.140-foat Kuari Pass, we descended §,000
feet 1o Tapobun (page 230).

At many of our camps MacKinnon had to
open his dispensary n< natives heard the news
that white men were around,  One almost hlind
aldl fellow expected his sight o be restored,
and declared it w be z0 after swallowing
low tnblets. Later he returned with his goat
W have jodine applied o a4 wound in its
haoiry throat. '

Wherever we went the natives were friendly.
Puffing  enormous  hubble-bubble pipes, or
gunning raw  wool onto bobbins as  they
witlked, they followed us for miles. They wore
homespun  trousers tight on the legs, with
blanket fastened over their shoulders in the
manner of 1 Scottish pliad,

Already our porters hwl shown themselves
o be men of sterling churacter.  They  were
natural climbers and willing workers,  Scots
and Dotials understood each other, though we
could not speak o common langunge, Al
hands were enjoving themselves,

Bethartnll Beckons

From Tapoban we headed for almost four-
mile-high Bethartoli Himal, our first ohjective,
by wiy of the Rizshi Gorge. The country we
were enlerimg now witz incomparably  wilder
than anyvthing we had seen-—a fierce tangle of
rock spires split into two tremendous gorges,
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Wary Explorers Skirt o Glacier Crevosse near Their Doorstep on Panch Chuli
Unscaluble jfce barred the Seots from reaching Panch Chulis 22 650-foot cresd (pages 199, 2325, Camped an the

elucier, they endured extremes of heat and cold. Their tent stands at 19,000 foet. ' A safrty rope links the

of the south ridge, we took off our caps o
H. W, Tilmin and the 1936 Anglo-American
expedition for their fine performance in climb-
ing it. To my mind, the feat still ranks as the
preatest of all mountaineering achievements.

By the time we reached the gray fiood of
the Rishi, 12 porters had been paid off, but
the remaining six worked Turiously 1w throw
a4 Jog bridge scross (pages 218-19).

Siee 6 Fiis Evervbody

After the crosing came more hard climbing,
but st Inst we stond at the foot of Bethartoli,
our mountain, Nearly 9,000 feet above us,
high above a welter of hanging lee, loomed
the peak we hoped to climb,  From here we
conild see no safe route to the top.  The danger
of avalanche wius all oo apparent.

In planning the expedition, we had lar-
gained for three porters coming high with us,

men,

and accordingly we had purchased hoots, sleep-
ing bage, and high-altitode clothing for them.
Now was the time 10 present them, and the
porters were as delighted as children at Christ-
mastime.

All but the sleeping bags had been bought
at Glaspow Barrows, ao kind of “Hawkers
Bazaar” in Galloweate, where you can buy,
at cutthroat prices, anvthing from a wooden
leg to a pair of long drawers. The hoot size
wis a pure gamble, but acting on advice we
had chosen size 6. We praved that they
would fit.

Beaming all over, Zungin, Goria, and Mathir
tried them on. They Rtted,

Food was our main worry.,  That man-load
of flour lost meant that our climbing time
would have to be cut by six divs, leaving only
five Tor reconnaissance amd getting 1o the top,

Ascending to 14,000 féet next moming, we
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saw that attack from the north ridee must
take the line of a protective rock rib, for ather-
wise we were liable to attack from an artillery
of huge poised blocks and tortering pinnacles
of ice. We decided to pin our faith 1o this
riki in the hope that it offered a route (o the
summit, That same day we brought porters
and tents (o 14500 feel

The reward of being up there came 81 eve-
ning, when the clouds that had liin on the
high tops all day suddenly spilled off. The

red sun, breaking through, lighted a ring of
monstrous peaks that shot like peedles to
mote than 20,000 feet, peaks with challenging
names like Changabang (22,520 feet), Ka-
lnka (22,7401, Rishi Kot {20460), and va-
ricus others unnamed (pages 202-3).

There was-snow on the ground when we
e at 5 am. and started up the ridee.
Loose and siony ot firsl, it crossed a show
gully, then steepened to rock, demanding use
of hancs as well as feet. In 2,000 feet the




193

ridge narrowed Lo ‘an aréte, or sharp edge, of
snow, cormiced on one side. with a Jittle gen-
darme, or rock tower, blocking the way,
The coolies had climbed mngnificently,
though troubled by altitude. At about 17,800
feet we decided it waz unfair o ask men
unused to Alpinism to go forther. With moany
salpams they departed for the lower camp.

Chusm Defends Bethartoli's Crown

Bad weather was closing in, so MacKinnon
and I cut platfiorms for the tents in the snow
of the narrow ridge, while Murray and Seott
reconnoitered.

Back they ¢ame with bad news. Ahead
yawned a 100-foot gulf impossible to climb
down. We coold have fixed the rope and
slid down, But we could never have returned
the same way.

To get over this nasty shock we crawled into
the tents, got the stove poing, and melted
snow for pemimican soup and fea with biscuits.

Eating hrought on breathlessness, and even
to furn in our sleeping bags made us pasp
like newly landed fish, Pliinly we were not
vel accustomed Lo the heights: a dull, persist-
ent headache proved it. And, although we were
reasonabily wanm in our eider-down bags, our
breath froze on the tenis, falling in the form
ol powdery snow,

Bitter as the cold was our sense of frustra-
tion—hlocked by an impassable gull when
gnly 3000 feet Trom our goal.

But our spirits rose with the moming sun,
To be bere in this glistening world was the
ultimate reward, Far below lay the forest,
steep-wanlled, enclosing the Rishi, Up here the
rock. snow, and ice were alive, the tip of
Nanda Devi shooting like an armow above the
tiny tents an the crest of the ridge,

Because of loss of that week's sapply of
flour, there was insufficient time for another
attempt, Thus Bethartoli beat us

But our faflure had taught us a few things
about Himalayan cdimbing, campiog at high
altitudes, snd our reactions in the rarefed
air. It had given us & new appreciation of
seale, without which ne one can elimb success-
fully in the Himalayas, for what appears from
bhelow to be a tiny nick in a ridge can turn
out to be o virtual chasm, precisely the kind of
thing that stopped us on Bethartoli

The leszons were to be rubbed in. Rising
above the Rishi, the 19 930-foot peak of Hanu-
man, the “Monkey God,” had tiken our fancy,

All went well until we were less than 1,000
feet from its summit. Then, to our intense
disappointment, we were stopped at 19,000
feet by another cut-off similar to the une on
Bethartoll but :

In fast-falline snow amd thick mist we hod
an anxlous time descending, 1t took so long

The National Geographic Magazine

that we fmished In o roce with the gathermg
darkness, We steered by compass, little ex-
pecting on such a night 1o find the tents,

Suddenly in the gloom we smelled word
smoke, and with twitching nostrils followed it
to camp, By carrving up juniper wood: and
keeping a five going the porters had saved us
from a night owut.

Listening to the blaiter of snow and windl
gs we lay snug in our sleeping bags, we not
cnly blessed our Dotial friends but gave thanlks
for the precaution of taking a compas< bear-
ing back (o camp in the moming when it was
clear enough to see its direction from the peak.

Next day we headed back to our hase at
Tapoban, Tt was o journev done oo short
tations of rice eked out with wild rhubarb,
curtailed allotments of chapattles, and a modi-
cum of butter, cheese, and pemmican. We had
native: beans, but these proved so damaging
to our internal econvmy that not even the
porters would eat them.

Winding down to Tapoban, we were sorry
iy be descending to 6,000 feet among the fly-
ritdilen ‘haunts of man, but glad' 1o be nearing
A food dump.

June had come, and in two weeks we had
jumped from winter to spring.  Snow gullies
that had troubled us on the ascent were
shrunken beyond recognition, and hosts of
new finwers were abloom—{orget-me-nots, wild
garkic, sweet peas, and whole hillsides of
vellow biroom.

Ower the gorge soared i1 Himalavan golden
eagle, much like the bird we see on Scottish
hills:  The vaoice of the cuckoo had come to
the Rishi; flocks of snow pigeons twisted over
the crags on silver wings: and Himaldayan
bullfinches occupied the upper tree line. Tree
pipits were performing their fights of love.

On a Dizzy Trade Route o Tiber

The next phaze of the expedition, timed to
take place belore the arrival of the monscon
in enrly July, was reconmissance of the Lam-
pak Mountains from the south, Our way lay
up the Dhauli Gorge, ope of the great trade
routes of the central Himalavas and a tack
to Tibel (mop, page 197). Where the Rishi
had been grand, this was -austere, for few
trees grace its steel-gray walls of rock (page
208).

The track wound along these walls, high
albwwve the rushing Dhauli River. In some
places it hung suspended in space, supportéed
on hig iron stanchions driven into the rocks,
Mo doubit they had been put there by the Hrit-
tsh when they administered this nrea, for it was
their responsibility to keep the passes open.

Traffic was heavy on thi= highway, Nao-
mads were lugping their household effecis;
come carried hens in baskets, Curiously ¢lad
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Tents Stand i a 15000-foot Meadow: Alpine Flowers Star the Crround
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Indis Looks Toward Tibet's 19000-foot Peaks Across Mile-deep Girthi Gorge




High Adventure in the Himalayas

Tibetans, wearing ex-army bush hats, colored
woolen boots, and frock coats, herded sheep
andl gouts, each animal fitted with small saddle-
bazs containing sall or barax,

The sheep would be sheared Here in Tndia.
Then back the patient Tibetans would go,
bearing their barter—Indian rice: or wheat,
or manuiactured goods,

These Tiletans are solemn men, but give
them a smile and their faces neazly split in
hall with welcoming joy,

Climbing up a side ravine to reconnoiter

n route to the Lampak Mountaing, we came to
a maost beautiful village situsted on an alp,
Its stonework and finely carved wooden bal-
canies were the best we had seen, But to our
surptise the place wis entirely deserted.

We fodind out why when we climbed 3,000
feet higher to Dunagiri, a village of Bhotias,
perched nt 11,800 feet above o glen of wild
roses, walnut trees, and sweet-smelling shrubs,

Bhotias Migrate Like Birds

Bhotiag, like the birds of the Himaliyvas,
have different life zones, occupied according
to the season, Mamy tribes have three vil-
Inges, the highest being close w the Tibetan
h-ﬁrder for Bhotia means “Man of Tibet.”

wople are traders.  From their high
s.umml:r ames they journey far into Tibet,
cirryving graln antl rice, or other gosrls, i
barter for salt, borax, or trinkets. Like Ti-
betans  they use :ahcer.n and moals as pack
nnimnls

When the two-months' trading seasen is
over, these birds of passage journey down io
putumn quarters. Forgathering in the lower
villevs, they holil thelr traditional fairs.

Winter's approach sees them in their lowest
homes, whence many [ourney to the plains to
buy goods for next vear's trade,

such m life breeds sell-relunce and a great
knowledge of mountains and men,

The people of Dunagiri greeted us with
smiles of pleasure. Many were red chesked
and almost fair skinned.

When we asked if we could obtain food,
bowls of ate (native Aour ) promptly appeared.
Then potatoes! They were a Scottish variety
known as Arran Banners; but of a quality |
have never seen in Arran or elsswhere, It
appeared thal they bad been introdoced into
the hills by the former British administration
lo better the lives ol the peaple,

At this altitude the potatoes took twice
the normal time to cook, but they tasted even
Letter than they looked,  Replele, we toured
Lhie town.

In a little square the village schoal children
squatted, <lntes on knees, while an ancient
autocrat put them through their lessons (pages
207 and 234). Alter grecting us and driw-

215

i the claszs to attention, he pointed to my
pockets. He wanted to see what was in them
—{or educational purposes,

The old teacher proceeded to ghve the class

# lecture on my hrlrmmnga each item being
ﬂrm'il:-r] with cries of joy. He took evidemt
pricfe in showing hi= familinrity with such
things as watch and compuss, but was com-
plelely stumped by my exposure meter,

Wherever we went in India, we saw new

_S'Ii'.'l'ﬂ-'rﬂ-]'-ﬁ being built, One was going up here.

The villigers were well dressed,  For best,
the men wear homespuns consisting of tig ht
trousers with matching facket of Hf-ﬂﬂ E.urn—
pean cut. The dress of Bhotia women, how-
ever, is rather baggy and unbecoming. (Orna-
ments range [rom silver girdles, anklets, nose
rinos, and l:a.rrmp,ﬂ to chiaing of bear clows
(pages 217 and 2

At Dunagiri, aﬂlug residents were hrought (o
us for trestment, The worst case was 2 little
girl whose lower leg and foot were black with
gangrene and swollen with pus. MacKmnon
at first desppired of her life, bt his penicillin
had the child well on the way to recovery when
we left.

Later we were shocked to discover tha
many of the peaple In this area have venereal
disease, and that tuberculosis fs rife among
them,

Unfortunately, too, they are much addicted
to a0 form of rice spirit that is very near to
raw alcohol. Loeallv, it is called chang (the
snmie word used for the milder Tibetan beer),
and it seems 10 result in a lowering of phyvsical
aned maral standards,

Despite this, however, we found the Blutias
the toughest of travelers and the happiest of
men when we had the good fortune to get
them to work for us.

From Dunagiri we made two climbs that
gave us our first sugcess in ploneering new,
nscents.. The hrst was a rock-snd-snow penk
of 17,830 Teet; the second a 16,690-foot rock
climb to 4 Ii:mfr_- edge of granite,

A brief view from the latter through boiling
clowd layers showed that the Laompak Moun-
taine could oot be dlimbed from Dunagiri.
Uncompromiging ice walls offered no hope of
ascent from this side.

Dance Honors Gods of Fertility

Leaving Dunagiri, we hesded for the north
side of the range to have a look from there.
With us were five huge pack animals called
jhibus —CTO35e5 between yak and cow—and
vur faithful six Dotials.

Our fears of an early monsoon  were
strengthened when we came down to Malari
village in the upper Dhauli.  To hasten the
rains and end a dromght, the gods of fertilite
wite being honored by six Bhotia men and
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Bhotin Tribesmen Chip Fleece from Shagdy Tibetan Sheep

A Tibetan herder (ledt ) beowsbit Uhis lock to Midom, ahe
vl return o Tibe! with saddlebpes loaded

he- bmrtered tle wool (or grain.  Shomn, his shesn

page 206}, Hboln buyen will sell the Heect i lowland India

ane woman, wearing long scarves of green Cinly the woman danced o solo, With her

orange, pink, and crimson. To o thudding wwmne of black hatr swinging wildly ibout her
drum rhvthm they danced arcind o stone jitar - shoulders, she threw herseld about ke on
o which & charconl fite Borned a ereen [Hrssiessed . Ber foce transformed by emotion.
janiper incense (page 2030, Maolari 15 a vertical village in an eqgually
The whale wvillage watched, the dancers,  wvertical world; its houses perch like mountain
whose [aces wore dabibs of red pigment aned  boolders, ane above another,
an ecstatic look. They wove a clockwise pat- That Malari fights a battle with gravity
tern around the altar, going through the moe- was shown by the many ruins disfiguring its
tions of scattering geain, or picking up bond-  poecow. streets. Landslides hod eaten dan
fuls of eurth which they et trickle through  getously into the southern edge of the village:
thele fingers.  Sometimes they touched thetr  many houses appeared overdoe to Tall Into the
joreheads with gram or earth, rabbed their stream several hundred feet Gelow
lirws with chareoal from the gltar, or tosséd Fuor a three-weeks' reconnalssance of the
water down their throats. All the time theé unexplored Lampak peaks, we left Malar

jrrky figure of the dance went on three davs later with quite the queerest of
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A Dunngiri Girl Wears 0 Nose Ring higer than a8 Broaceler
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risig from green vallevs 1o glociers

witlls, MNorth and
o L ¢ Uririls Usasr |.I:l. i baned ol
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A Rope Handrail Atds Balanee: Glacior Waters Swell the Mountam Stream
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Fungla Models His: Handiwork, 1 Wool Sweater

L N |1".-I‘!;|].’!EJ‘-_’||I'_-'
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Al such times 11 I8
repssuring W have o
rond anchorage on the
mountnin, such as a
well-clriven foe ax with
a turn of rope: around
it, A slip by the legder
I |.|II'II IlF.' I.]IL'I. L;'l.‘lj. I.l_'l.
man. In
thils case a few Inches
of ax head in the fce
hod (o suffice. It looked
woefully insufficioni
with o drop bwelow ol
thousands of feet.

But MacKinnon led
confidently. Cotting
henel and footholds, he
I:I.I"-'I.L"il ACTOSs ||:I! 1-1-'|J]|,
Aopping  midway (o
sk 18 1 was quite
happy, He told e he
was fairvly enjoying
himseld,

Foriy [eet outwnard,
Tom swung himsell
over the comice on the
fnr side, out of sight.
Five minutes passed
and then 1 heard his
|'.J.'I-L'-I.'i|'}' COY B0 COqTies O,

AL 19 000 feel we re-
II..|llii|'l:|. twn Direnths to

IEH' ! i

every step, bBut  we
crossed 4 secom]  fee
wall. worse than the

first . endd r!'!'lll'!l'll;":ll N7 -
watred, cdriving ench fom

This Thetind portor fushioned the varn with o hand spindle while carrviog his  carefolly into the nar
rack, Uang Bomimade peedlie, be kpdtted b camplire lHght and completed row ridge
three sweaters, Though elderly, Jungs proved $o be the ablest porter, suddenly a  frapile

When night had come to the vallevs, hizgh
penks =] burned with sun ghlow.

Preakiast in a high camp 15 not o joliv
affair. Getting out of a sleeping bag is not so
hod as the busmess thot precedes it—forcing
tiscuit= and [ukewsarm tea down one's throat,
the lutter from o flask [illed the night belore,
Hools and other preparalions seem o cof-
founded mmisance at such bmes, and b 15 a8
brave mian who will say anvihing contro-
viersin]

At 5:30 am., with thiz behind us, we st
off with two ropes. Tom MacKinnon and 1
shared one, Bil Murray and Douglas Scoti

Lhie ather, Ulouds n'!n.':'lu;.u'-] LiE,

Clrossmg o Wall of lee

Abowve 15000 feet the rouile ||l::'L'|;l_1.' HAT-
rowed o o knife edee calling for cire,  Soon
we saw that we must traoverse an ice wall and

Blade of snow loomed
ahead—ithe 20.350-Tool summit of THin Tirche!
It was snowing as we crowded onto its nar-
row top. to look down ice walls disappearing
into gloom.

In soch o situntion one does not feel O con-
quernr; quite the reverse, The climb had
tnken eight and a hall hours, and we were
poing- 1o need ol avallabde ime for the de-
seenl,  Beswdes, it was (oo colid to nger,

Anchored Rope Saves All Four

Chn the wity down our sfetv-first tactics
proved their worth: {or an ice step broke under
AMacKinnom's weight. shootine him down 40
feel before he was ;_.-:|!.|r'-l up sy the rope
Without firm anchorage, in rock this time.
we all probably woald bhave been pulled off

Almost ynnuliced ot fivst, 0 minor miracle
wins: tuking ploce: The mists that had envel-
oped us all day were submerging to the vallevs,



unfolding n sight 1hat
mkile s foreed the Lal-
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In wiaves of move-
menil penks were hreak-
g throogh.,  Kamet
rise himh owver Baedri
nath inoa 25.000-foa00
wedze of silhoweite, fm-

menseE  deamst  fire-
Pirites] o lowls
Even s we ||r|-!.',|:-|{|I

the warmith wns with-
drawn from the sk
lhe mlling cloud-sen
_:I.I|i'I| lo shadow. The
immensity of depth, of
incredible space, s
comething 1 om never
lkely (o forged T
waz a feeling of lwing
not on the earth, but
on another planet

The Providence that
looks  pfter foole and
micitlamterts had not
only submerged the
clouwds, but bhad given
us i clear sky., From
it now shone o three-
fuarter moon o gghi
our - campwirnd  steps
We redached the tent
just 18 hours from the
time wee left 1. Curi
wsly, no one was hun
ery, though we had
caten  Httle all davy.
Mititude hias stronge ef-
fects .

MNexl momne the h
sun shone warmly on Whiriing bobhin
lhe tents. Tt wae de-
lightiul, but neot for
MacKinnon. He was snow blind, and the tent
had to be dirkened to give him relief {os
i ¢ves.

In the clowtls of vesterday, Tom had been
much troubled by his dark pogeles steaming
up, and from time to time he had removed
them. He was now paving the penalty,
Castor-oil deaps cured him In 24 hours

Meantime we prepared for another antack.
From what we had een of g peak we called
South Lampak: (20,750 feet), there =eemed o
fwir hope of climbing it. We lost no time
in descending to the hase CAITIY QM) r||||.1.'i5:|:_' 11§
2000 feel to pitch our tents.

piells the raw

thig Yarn

Wall Creepors Seemn Huge Burterflies

Around our camp at 15000 feet, pink and
villow flowere were so thicklv massed that we
couldn’t aveid tramping on them. Al abat
us were many birds—rosefinches. plain-backed

wld It o roueEh
Linarled 1o
Mot Indian hill peogle

A Barefoor Grandmother Spins Wool at Milam

traed, enreldlly paving 1L olt o ihe
turminz 1he Twbibin amd windime

nppoAie pageE |,

pinwer a trivoadl
rken v Bt

mountain thrushes, pipits singing their sones
i spacal dives, amd a lovely thrushlike bird oi
colalt blue and black, afterward identified as
an unlassified species of grandala,  Alpine
choughs circled 1the ridpes.

Mgt beautiful of all was o wall CTOETHT,
futtermg = gray and crimson wings like some
huge butterfly as it climbed & vertical ehiff
m seprch of Insects,

wilh three porters we climbed hard and
estublished a camp at more than 18000 fee
on the edee of on miry sdow comice with long
drops on either side. The summit was Jess
than 5,000 feet above, Ahead was an 300-foot
roke battress, steep but not capable of stop.
ping us, we thought .

(Cameé the hour of rising {or the altempl—
12l pom—and we had to withdraw to oor
sleeiing bogs, “Wet snow pattered against the
tents, amd visibillly was nil |
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There was nothing we could do but lie up
and watch puddles form on the tent foor. 1
read the Gospel of John while avalanches
rr;urm:l off the peaks falling down each side
ol s,

Pinned down, we could dio no more than
wail, enduring the coffinlike discomlorts that
small tents impose.  The second pight passed
like an age,

Now it grew colder; ice encased the guv
ropes. The mountain was in no mood for
climbing. We shouldered the packs, roped up,
and descended 5,000 feet.

Five days hud betn spent on this attempt,
but there was time for apother try. Once
again we camped on the snow cornice under
the 800-(oot cliff, and once again foul weather
developed overnight. But this time we came
to grips with the crags in an attempt to jorce
the peak.

To our disgust the rock was mere shale, =
rotten that it came away in handiulds. There
was no choice but to cut steps back to camp

and pack up.
Into the Girthi's Scenic Savagery

Now we came to what promised to be the
mixst exciting phase: of the expedition, the
traverse of the Girthi Gorge.

Our route lay across the flank of Tia Tirche,
through flowers that filled the air with their
frogrance, Now we would be tramping through
a haze of vivid blue rock peranicms or bright
red potenptillas; Then we would be brought
to a halt by saxifrages clustering among the
rocks, or dewdrops sparkling in the tiny blue
eves of pincushion mosses,

On thi=z fresh morning, the Himalavas of
imagination had come to life. From the crest
of the Girthi pass we took our last look at
the peaks that had been our companions for
the past three weeks They cleft the air like
knife blades. Could it be that we had camped
up there among those ice Alutings =o delicately
poised on the blue-black sky?

When we took the plunge into the Girthi,
it was like beading into another world, This
wig a vegetationless world, a world of naked
rock that rose sheer on the north side 7000
feet from the river (page 214). On our side
the wall of Uja Tirche sent down a great
buttress to make the most impressive ravine we
hat seen, a Grand Canvon of the Colorado on
a mure vertical scale.

Yet, for all the arid prospect, there were
flowers al our feet as we rounded the next
blauff, flowers that found foothold in stones,
There was even a thistle like our Scottish one,
apd roses that grew in a bower over our heads.

In this incredibly wild country, we were
amuzed to find an attempt being made 1o es-
tablish a settlement. It comsisted of two
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thatched houses, built, we were told, by Malari
Hhotins with the pioneering spirit. They had
even built two little shrines, about the size
and shape of dog kennels,

The meniolk were awav [rom home, but
there were two attractive women who smiled
with bad eifect nn our men.

On this Girthi crossing, we hai expected
difficulty with glacier streams, but none leld
us upy unduly, The main trouble with Hima-
layan rivers 15 that the boulders on the bed
are moving with the rush of water. The cor-
rect technique is to charge through, To try
to balance across is to be swept away,

At the Border of Tibet

By the fourth day we were through the
gorges, and in mist and rain we climbed into
the snow and stones of the Unty Dhurs poss
at 17,640 feet, We had reached the horder
where northeast lies Tibet and southeast lies
India.

In this desolate plice we heard, of o sudden,
the fangle of bells and the wild cries of drovers.
Streaming oot of the mist came dim forms of
vitks nnd sheep driven by Tibetans who
stopped in their trocks to <tare gt us. They
wore robes of bloe and searlet, and all carried
knives or swords as protection against bandits;
Far the next few hours caravan after caravan
passed over this bleak height.

(At the time of our visit, the Communists
had not vet taken over Tibet.)

Chur men had done well on the climb.  They
did even better an the descent. Next diy we
strolled into Milam, the first village in India.
Its millet fields and neat squares of houses
gave it the appearance of a Promised Land—
and that is what it muost seem to Tibetans
after the hostility of the high passes.

Al once we were greeted cordially and con-
ducted through courtvards piled with saddle-
bags, where Tihetans lounged and Bhotia
wamen wove carpets or ground flour. Local
people were eager to introduce 0s to another
European, Leonard Moules of the Worldwide
Evangelization Crusade, He had hoped to
carry Bibles to Tibet, but permission had just
been refused him.

Len had been doctoring the natives for the
past six weeks, sometimes dealing with as
many as 100 cases a day. Right now he was
about to remove a catsract from an eve.

Drums Announce n Farewell Parry

Milam was the turning point of the expedi-
tion. Mackinnon's time was up, and sorrow-
fully we =aid goodbye as he left with one
porter for the long trek to Ranikhet.

For us, money was running short. The last
phase of the ition, reconnaissance of
Panch Chuli, 22,650 feet, would need to be
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High Adventure in the Himalayas

done in the monsoon. It was now mid- July.
We could not afford to wait for the clear skies
of September.

Moules, ton, was leaving, and a farewell
party had been arranged in his honor: the
soind of drums announced it.  Standing on
roaf tops and crowding the narroy  stregts,
the whole population turned oul,

In the cenmter of it all were the musicians
and two rather sttractive singers. The band
consisted of an imstrument like a pinpo ac-
cordion and o sort of rectangular violin, They
strack up as we arrived (page 229).

With swavinz bodies and sensuous move-.

ments of the hands, the girls managed to get
the maximum of sexunl éxcitensent into their
simple song.  Their concession to the dance
wax in Httle shufling steps dellvered with a
tap of the shoe.

Sword Dance Gets Dungerous

Then theé sword dancers took a hand.
“Dancers” i= 1 misnomer, The swords were
merely brandished amd whirled about, though
one mun tiploed in neat steps,  The other
swardsman made fierce and comic faces.

Sumetimes the music stoppéed, and the come-
dian would deliver a pantomime, sending the
crowd into roars of laughter at his {unny
faces, Almast literally sidesplitting was the
climax; in bis antics he sent his-sword whirl-
ing through the crowd, cutting open a couple
of heads.

The appearince of Moules with his Tuden
jhibus was the signal for the procession to
move forward, A garland of fowers was hung
tourkl hig neck: the girl dancers swayed
around him, and musicians and  drommers
plaved more furiously ws they  advanced
through the willage to mount the col which
marked the beginning of his journey. Vil-
lagers, old and voung, streamed behind.

The finale was a tremendous tatton from
the drums, rising W a crescendo and ending
with the crack of gunfire. In the dramatic
silence that followed, Moules took his e
parture for the bleak northward pases.

(Our own departure came soon after. With
Bhotins from this wealthy village helping 1o
carry our kit, we started for Panch  Chuli,
our last great mountain objective.  The ap-
proach we hard chosen waos the Ralam Pass,
really a succession of thres passes crossing the
main Himalavan range at 15470 feet,

It was good to walk 10 miles down a glen
similar to many in the Scottish Highlancs
on n misty day—swiit running water, with
elimpses of cragey ridges as the clowds boiled,

The path was turfy and faicly 8at. curliog
into fields of flowering millet where Himalayan
grecnfinches aml goldiinehes spoartes].  Red-
billed choughs replaced the alpine choughs of
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Milam; rufous turtle doves inhabited the trees;
nnd wagtails flirted by the streams.

A ¢limb of 5,000 feet took us over the first
pass, then down (o Ralam village, 3,000 feet
below. Tis imhubitants seemed 1o suffer from
sare heails, sore tirmmies, sore eyes, and a host
of other complaints. We dispensed medicing
o the needy, hut the malingerers were quickly
identified and sent packing with a halibut
liver oil capsuale.

Our visit was such an occasion in this re
mote place that when it came time to leave at
7 am, 'a procession was formed in our honar,
Heading it were the bovs of the village.

In farewell the kiddies plucked handiuls o
flowers and danced with a bouguet in each
hand. Finally each mive a solo in the center
of a ring. One imjtated o monkey scratching
for feas: another made funny faces; still
others flung themselves about, whirling fiercely
in true Highlanid-fling stvle (page 195).

The second pass was harder than the first,
over & glacier and up a rock saddle to drop to
the Yanckchar Glacier. We @ an fat
stones near o couple of snow lml:ls

At more than 15000 feet in this Arctic
wilderness, it was o surprise to see n fox, fown
tuihnrrd and with an enormwous brush of lighter
calar,

Moonlight flooding the tent awakened ma.
In the incredible silence, the peaks stood clear
of cloud, silvery above vast shadows, [ find it
ittipossible to put into words the mood of these
mighty peaks, all of them unclimbed,

Porters Pull Waoal Over Their Eves

The men were tn great lorm next day, com-
peting with each other in cutting deps across
i shppery wefall. We merely followed, mar-
veling how sure-fosted they were in such an
assoriment of fostpenr—sandals made {rom
rubber tiregs, snéenlers, unnniled leather shoes.

i the upper glacier we were worried {or
their eyes, for we could issue only a few pairs
of poggles. They produced wa teased il
out, and pulled it over their eVes,

Un the other side of the pass, our men sat
an their loads and sledged down, whooping at
the rush of spetil.

At one point, boulders hurtled down towsird
our last three porters, but they ran hard and
escaped with nothing more than a fright,

Soon now we were descending steeply 1o a
more verdant land of rosebushes and stunted
Birches, of Dlue-franted redstiurts, rufous hedge
sparrows, rubyihroats, and rosennches.

The valley floor of the Lassar Yanki) seemed
impossibly far down, but at length we were
besidde 1. In a couple of miles we saw abeuwd
the village of Sepu, a cluster of houses perched
above neat termdes of pink and yellow grain
amaranth (page 201 ).
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High Adventure in the Himalavas

Next day we climbed, through a maze of
crevasses, far enough (o assure ourselves thal
we were pot being  merely  chickenherrted.,

Stones folling contimunusiy showed our ‘judg-

ment had been sound,

Freak conditions of snow flurries and ener-
vating beat alternated untll sunset. Al times
we found it 0 hot an the glacier that we filled
the crowns of our hats with spow and were
forcedd into the tent for shelter from the fierce
sitn,  Yet three hours later, when the sun
had set, my feet were cold In three pairs of
SRS,

That attempl dispased of the north col ap-
proach,  An examination of the south col
showed that i Panch Chuli can be climbed 1t
will be done fram there,

Back at our villey base village of Yansy,
we prepared for the 150-mile trek out to
civilization. Bul first we were invited to a
celebration In our henor.

At 8 the next morning we were ushered into
a house and seated on a carpeted dais, A wall
of Bhotin faces pushed nearer and nearer to
s s more and more newcomers squeezed in
from behind. Not knowing the language, we
could do mo more: than smile and murmuor
“tik™ (right ), politely.

Tuoasts and Brown-paper Cigarcttes

It was n reliel when brown-paper cigareties
were handed mound.  None of o smokes, and
vou feed o be a smoker 1o smoke a brown-
paper cigorette, Also, you require a strong
paie of lungs 1o promote combustion.

We puffed and coughed and were lnd when
a basin of gray liguid armived.  Our hosts filled
three fittle silver cups and handed them o
s,  Suving cheers” to the muoltitude, we
drank, It was supposed o be milk, but it
didn’t taste lke it. The cup was promptly
setzed and refilled,

Then chang made its appearance. 1t tasted
like 'L'II1-|'F|.L.1E anil burned with Inspiring fire.

Under its influence T was invited to play
an mstrument like a piano accordion with a
little bellows attached. My attempiod render-
g of <1 Can Wash a Satlor's Shirt" was foiled
by broken keve, Only two notes appeared to
be working, Plaving thise two, one of the
Bhotias intoned o monotonotus chant like a
snnke charmer's,

From outside came drummers lined up to
mecompany os down too the village square.
There we were seated on carpets while the
drummers began a long taltoo (pages 226-7).

I owas so long that 1 decided it wais time
we gave them something in return.  The crowed
stoodd aroumd expectantly while 1 collecred the
drums= i o semicircle. Wieldiog a couple of
big sticks, I beat out rhvthms fast and furions,
but my art appeared to be lost on them,  They
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loaked balfled rather than amused, Neverthe-
less, had there been o spare drom T would

have joined the band that marched us back
o camp,

Down to o Hothouse Atmosphere

Next day we were off, down a wooded glen
that cut degper and deeper, hecoming a -
vine on p tremendous scale (page 1247,

After the bleakness of the other two Tibetan
trade routes we had seen, this one was o reve-
lation.  Tropicel vegetation, langur monkeys,
banana palms, sunbirds, and hothowse at-
mosphere showed how fast we wore loxing
altitude.

It was exciting one day to round o corner
and look on a green wall, scored by Tock
gullies, rising to p sea of forest that dis
appedred in the gray of monsoon clouds, We
were on the western border of Nepal, looking
into that forbidden country.®

It was a wild path, crossing under waler-
fulls, climbing like n staircase in places, at
other times spanning drops an wobden planlos:
4 harmow gangway contouring o complication
of rivers nod Toothills.

Five days down the Darmagangn we were
able to buy mangoes, ripe bananas, amd sticks
of tall Indian com for roasting. At Darchuls
we had to wait for the torrentinl rain to sub-
sicle amd lel us resnme our journey,

We were lucky to beat this rin by one day,
for the truck we had descendisd wits now made
impassable by londslides and roshing torrents.
We had found these streams barely fordable
the day before. The conserquence af a slip in
the thigh-desp water would have been to go
ovier falls and perhaps 1o land in the roaring
elacier river below, XNone of us had over seen
such a terrifviog rush of water,

As we neared Almora the route led over o
sucor=sion  of jungle ridges, none of them
above 6,300 feet and some considerably lower,
Butterflies swarmed on the paths —large
siwnllow-tailed varieties as big as a4 warbler.
Smaller varieties went about in whirlwinds,
dancing madly and settling like closely scat-
teredd petals. The humid air was strong with
Doty  SCents.

Birds were everywhere—Xinghshers, hul-
buls, red-hilled bliee magpies, shrikes, fly-
catchers, spotted forktadls, black-headed sibia,
created hawk eagles, pigmy owlets, drongos,
and an amaxing variety of pigeons: 1t was o
naturalist’s paradise. Once | ointerrupted u
beur hunt. but to the disgpust of the hunters
I had no gun. With clubs, spears, and qlogs,
they beat the undergrowth.

Holy' men en rowte from Tibet to India

#oee, I the Narmova Grooogarsr  Macarwe:
“Feorlesa  Nepatb—A ' Noworalists  Paradiee,” by 8
Dillon Rigley, January, 1950,
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Back-vard Monsters 1in Color

Even in a Great City, the Insect Kingdom Reveals Its Shimmering
Hues to a Hunter Armed with Patience and Kodachrome

By Pavr A, Zann

EW YORK Citv may seem i strange
place for starting a matural-history
project.  Buf it was amid Manhattan's

walls that [ discovered the fascination of an
unusial form of hinting—hunting insecie with
I Color camer.

The project stemmed directly, but acciden-
tully, Trom bird photooraphy.  In a downtown
Manhatton pet emporium T was taking color
pictures of tropical birds when all at once an
immense. brown cockropch appeared on the
perch;

As Broadway would put it, he stole the
scent.  On impulse 1 trained my lights and
lens on the insect instead of the hird.

The pictore proved succeszsful enough to
open my eves—and my shutter—to a colorful
kingdom that s all about us, even in such &
city as New York.

Insect Colors Rival the Birds'

Hidden under leal and bhough, beneath the
groumd, and in the pooks gnd crannies of man's
own habitations, les this unseen, living world
of color, to most of us gnknown and often un-
suspected,  The splendor of the miniature,
almost ssered, teeming world of the insects is
largely concealed from human eves. even
though it exists in intimate gontact with the
world of men,

A flecting glimpze of a Duttering butterily's
gay wings, the brightly spotted corupace of
some beetle scurrving (o a hide-out, or perhaps
a green prubl chewing vormciously upon the
leaves of 4 cherished shrub or tree, is all that
most people ever soe of Insect colors,

The occasional “"bug”™ that crosses our path,
the hungry housefly, the singing mosquito, the
honevbee sipping st a clover blassom, even the
hordes of grasshoppers or army worms that
may devastate field or garden, give hardly a
hint of the glamour of the insect world,

Yet actually no living creatures; except per-
haps the hirds, rival the infinite variety and
delicate loveliness of the Insects” rninbow hyes,

Capturing insect color with the ramera is
no easy sk, To obtain the 27 color phote-
graphs reproduced on pages 239-246 and 251-
238, | exposéd abour 3,000 Kodochromes.
Of these, 100 were used in making the final
selection,  Many were made no further from
hame than my own back vard,

Uné warm aiternoon lust summer T was at
work in my research Liloratory, a block from
the great new United Nations center in New

York, when my wife phoned.  Our four-vear-
il t%uughrrr i:Hrl come: in from the garden
with her hands and arms full of bristly, red-
headed caterpillars. They were all for me!

Little Eda had listened 1o our dinner-tuble
conversation and knew of my new interest In
insect collecting,  Now she was trying (o help

When | reached bome, [ found that the
caterpiliars: were larvae of the tussock moth.
They were about an inch and a half long. each
with four tussocks of white fibers bristhing up
off the back and with tiny bondles of hairs
standing out elsewhere. Good color subjects,
they had red-enameled heads and two searlet
spots on Lhe back (page 245).

[nzisting that | go with her to the source of
her find, Edun led me out into the garden which
hangs over New York’s East River Drive.
There on the cherished apple tree were hun-
dredds more of the caterpillars.

By now I was less inclined to rhapsodize
over Lhe gaudy good looks of these guests thay
to grieve at what they were doing to the garden
trees, Not only were the leaves of the apple
tree being nawed 1o lace, bt so were those
of the maple.

In ensuing davs T noticed how the greenery
in other litthe gardens and mews of Manhat-
tnn’s East Side was nswurm: with caterpillars
of the same sort. The iron railings in near-ly
river-front parks were busy caterpillar ave-
nues. The summer of 1951 had brought 1o
New York Uity an especially severe infestation
of the destructive tussock moth, 4 member of
the family that includes the notorious gypsy
and brown-tail moths.

With my yvoung doughter, T watched and
studlied the vomcious enters in action,

Miracle of Caterpillar-into-math

Each caterpillar, after it had grown fat on
our trees, became slugrish and fnally settled
in a branch crotch to weave o cocoon from silk
mixer] with its owh pincushion bristles,

Then, deep within the cocoon, one uf Na-
ture’s great mirncles would quietly take place,
The tissues of the sleeping caterpillar would
break down and reform intd new onesy wholly
different.

Finally, towurd the end of summer, a small,
drab moth would emerge from each chrvzalis,
Only the male can fiv: the female moth is
praciically wingless and must remain crawling
about on the branch where she was born,
wuiting for & mate o 8% 1o her.
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Guinca-pid Houseflies e for Science (o Test the Efectivencss of Tnscoticides
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Mosguitnes Refuse 1o Loy Egss Unless Fed on Blood: the Scicntist Cihliges

Muoltiple bites are the price ¥, C. Nelson pavs for ralsis
with indectichiles near Ellsabeth, MNew ler

lhe almost microscopic 2285 are covered
with a bat of froth. They he dormant through
lhe winter and hateh a pew peneration ol
caterpillars In spring jast as [resh leaves an
sprouting 1o provids voungsters  with
nlentiful foodd

The hunmery tuss ither specimens
from no [arther abeld than our Manhnttan
garden provided a good nucleus for my gallery
i insect Bawlachromes:. Then 1 started
ing about {or more

A hirst it seemed a bil foolish {or n city
dweller 1o select Insects as g photographic sub
jecl. The tnsk was going Lo toke ot least all
summer, -and {or & while 1 considered moving

Lo <omeée nic# rural S it the Soith

Iﬂ.'ni-,-

Linrarkneed il

ninke  larsa

Ly sk -k
Celnan dinbvis o

) ]
B =0 0N BDOFIDEY 2 expseiimaend

WL (AL,

Then I learned that entomalogi=ts had found
anel described more than 15,000 species, repn
senting almost every known family of nsects
in the State of New York alone. Why go fin
awny, with so copious a supply within easy
reach ?
= TCE |
O

1o supplement my  back-yard
ventured across the Huodson Rivi it
the garden coanties of New' Jersev., Here
thanks to modern science, | was disappointed
imsecl collecting was agbout a8 Tradtful ps a9l
wonld have been in Times Square. The care
fully sprived cornfields, cabbage patches, and
Hower garnlens of New Jersev mav be the {arm-
er 8 and gardener = delight, but they are the

bug collechor s despalr,

Ve
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At this point my brother come | e resce, ome 1o Lhe ri i Everywhi
Nt far from New York, also in New Jersey Hiex fHtted, bun s Tnesiend,
e hond 40 acres of woodis and meadiows {Haid 1 I'I,'II_ I :_' il Craw e 1
had once been g form Dut 1o v wnd lain prayed. [t was msect Elysnim
I.llllllll nd unsprayed the piace W sl A Moopse Makes Good Beetle
with i | W hy nol L] and
col b - There are any EChnejues ol
I was eratelul for the sugeestion, bhut 1T insects, Th lest 5 menels
warned myv hrother not to expect me Lo act through a feld and sweep an ordinary butterii
as an extermingtor. 1 owasn't fnterested et from sile (o side across th
atline et pounling e ECITENS Om Wil g viepretation. The theory 5
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Beware That Look of Wide-eyed Innocence! Greedy Grosshoppers Have Ravaged the Earth

Swurms have devastated Bihle londs Africs, and the Amedoan Weil., This gecimen |5 a3 Shortdhiorned. Lross-

hopper. so nsmed for 1ix short feclers.  Multiple eves ook forwnrd and sideward, CThws fwip in climbing
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A Paper Wasp Feasts on a Thistle’s Neetar, Hooked Antennoe Identify a Male

Earty spring'a wasps fognd Dnezing in attics are queens of the Paper Wasp. Hibermoting throwgh winter, they
halch young to lorm new colondes.  Nests are made of dend wood chowed inlo a palp
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& {Carpenter Ant Carves lis Nest on W ood v [“xpased] A Member of the Underiround
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T30 find themselves al
1']-|'-_--I_' 'I:|II|.|.|'|‘|':'- LI ':hl.'
net, Lhe strugeling
prasshopper s hikely to
kick its companmnon (o
Lits Before they can be
removed or separnted.

Even s, the method
did pe astotish-
ing results. A few min-
utes of net sweeping
aften vielded us several
priving mantises,
dogens of grasshoppors
and ladybkirds, and
siciipes of asesorted stink-
bugs. catérpilliars, and
iphds,

Another obivious
method i= (o fpot vour
hutterfly and chase 1
as il itz from flower (o
fower. This has one
main or K it
makes vou look like the
proverbially silly bui-
tertly o himser, 1t shoulid
b done -|r|||_'.' it (he abe-
sence of potentially
weering friends.

Still another common
technigue involves
shakine the hranch af o
Lree or shrub and hold

(e O nel or ¢loth
underneénth to catch (SESES :
whatever inlle. Tt s =

recommended] that the
shaker wear o hat.

Insects may be lured
v wvariows odors, and
night fivers can often be sttracted by lights.
(dhers, however, are H[]-‘*"EIE by Tight, and
thie prrovides the hasis {or still more collecting
'..ll."'- LS,

Tll "rl. rl"|1' ador tschn i'l:!lrl:' wie bir lil!.th[ :||rrt|-._:
from New York four dead mice carefully
wranpped in wax paper.  These ware to be trap
bait for scavenger, or burving, beetles, a tribe
of exquisitely colored creatures that few peo-
ple ever see, although they are tound the world
VT,

These dwellers of the Cwilight
undergroum] or hide from sighi
thut spaecial lures mast D
oirt. Thew liy

beetle, mepsy and

either live
S0 SPCUTRY
useel Lo bring  Lhem
thelr eges on decaving  animiil
matter, and one way to capture them 15 to
plant a piece of putrefving meat or the canoass
of some small aninial almost anywhere on the
grounil

Within a4 few hours, especially after dark,
the bevtles are drawn by the smell, Thev firs
g b wWOrk excavating benecath the carcass, o
bury it; then thev lay eggs on the disinte-

Pusl & Ewlil

A Parasitie Fly: Iis Larvae Kill Caterpillurs
“pme apiches have een imporied te Oeht the European dom bores
bhrawt-
Two hmirlike appendiyres on (e hoad o

faja e
wildl sirswlwrry  juice,
yel] Bl bhearmmp ards

{ail moths. This aduolt =g

re thought to b

grating protein. They dre very lively, and, 1t
voul approach the bait with a light, they are
]_'. o scuttle out of sight belore the Lap-
ture cian be sccomplished.

In anticipation of thiz. we designed cans
like old-fushioned \ with  1mverbied
screen comes. The hail was placed inside the
can: the beetles would enter the small apening
at the apex of the screen cone, aiwl, when once
in the can, would be unable o gel oul

We balted several such trups with dead
mice, placed them nl various locations in the
w and coversd them half over with leaves
] hairmiies,

The method worked bematifully.
momming, @t the bottom of edch can were 8
half-dozen or moreg black beetles, each about
an inch long and with elytra: (hard, shell-like
wings common to all heelles) gawdily croee-
siripedl with gleaming orange- '.rl]uu. blotches
(page 250),

When 1 showed these specimens th my
brother, who camée to visit us thot day. he took

,.l"-.-l""-.l:



Unele Sam’s “Insect Iron Curtuin® Stops Pesis at the

1 i A rges vear | = C] L3 FILEEEATI s
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wchiimed : “There am't no such

{re

ok amd «

il Phirtog all the vi e bl roamed

1 i = - 1 i B
ind doe on his 40 acres, not o smgle SCAvenge
[}
eetle had he seen

: .
beerrtatl e ||..:||:.|1|_-_|-- one. of  Lhi

II::" AL
: of 1nsect collecting and photograph.

. - ] i - [
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rnoweh, can find ||-'|il'- thait are not only
astomishing o casunl abservers bul onknown
i |-I:'.|;||_|':-

There are Dro I|i|ilI more spaedles ol Isprt=

on this plane! than of all other smmiils ¢on

bl MO BUULCIL) ST == Furvi e e
| Iil'l'll U T LI Presinm iy b only
i IrTsEcCtion ol ldiseE el Lo |l|_ [ ERENERER '.I'ri "i"-'i".l
a Lafin name

Among beetles alone, some 250,000 have
been catdalogued i The  museumne el ans
entomologist can tell you that there are hun-

thousgnds  more mainly in  the
LnEnimw
ight Andy and | pertormed an
We had brought along a number

of pure chemicals, including indole amd scatole,

H I u
||_|| e ¥
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ifedtied] winer fumirstior Thiz Departmmenl ol A

wdesirolsle all In ot ibnhla tobiers
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We bai

whiose odors reserniile |i|.,_,_. I.f |!-_'l_ Ay

miaterin]
our traps with these and hid them
s towpther with a sinele trap baited
with Bl 1

_|I_'.Ii|| v il
MOrMIngeE we 1o

(R TV e e |II||||';:|
geveeral of

i L
e .4 |
motise-baited trap, bual m

with chemical adluce

LHr PTIMaEry aim Was

1Tl |||l'
it thuse redolend

|l|'1'||| -

i 1o
01 with
Ol Lo

{ n
LR S IR CHincTory |'.|||.'i!|||_|_||;||:|_

fatlare we abandoned Turther s
chemicals.

(M coursp i.’ '-;- it '|E.II pritornleeists have
nany studies of 1he insecl-atiracting
power of matic chemiculs ahid
proved that various insecis can be
I nileedd
cn Lhis pirinciple.,

priaadle

e -ar
i LTI Ll
nme widely used bug tr Ps are Fiiser]
Hut, with oor Hmibted knowl-
Wi l||'-|_'-|| i1 Lo contine

i i T
el 0 LNE COEMICEL

{4 HTHE ' il Linssdes

wilh o swel

iletd 1 y lure such beetles:

anil hopey Lo attract the
Lot h
' convert the olld barn into i photographis

stodit, we pushed nsule piles of dusty straw



Flvind Locvosts (loud the Sky above a South Alrcon Cane Field

The photograph cleardy dhaws wines in raisedd
their wimiy in much {he sSama maETner A Lkl it
g e el b vers wel neciea of the short-horned

ANl s il endds lelt ovel Frovimy Dbiueser LIEm-
ine dove. Now and then a rat skitteréd |
the Joose plank foor: swallows nested high on
the b .II'I.- RN Wi WeTe ack 1o

Nature o4 bl wins

. .-
| -y,
ICTaSE

SEALNEL

High-speed Lights Freeze Moton

o could make wath aordinary
fash bulbs, but to freeze the motion o1
of our suliects we sl ':I:_',l.-- e Hehts pro

chort duratm

Some pictures w

viding o brillinnt flash of ver
a  ten-thotsa i een-thoysandih
Ihese lights are L]
rmarkable photographs o
published dur-
A e

i i
Ol 0 SECnTic | lie LV T
in mpking tiu
aned Hying
v recent vesrs an Ll

For the speod hights, W
riam the

hao 1o rige 4 40-
[t extensio res! autlet on
the harn’s =outh wall., since the ceniral con
ibeEnser 1ol the three leEhis had tir be chireed
from the resulic power line after each Hush.
The reltectors were beamed down 1o the area
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n fhzeht mavi

Hungs EALE

nir that fnaect
r-cmie beaves alnsady arc natchedd

Mg | fame
mimalled by o {oot treadle near the
'he bieam from this Hehit wis turned
et only for brief moments at Lhe
time of focusinge,

When we had all this eguipment
;_-_|::- OLHETHLTINE i he
_ i eleclronics
wis set up, the Camera and
iusted, the synchroflash mechanism connected,
anel wils were |'l.'.:'::-

Al home | had worked ot =
that looked pood on | s In actual prad
i however. they niceded constant revision,
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250

(for monsters}. The idea was to place an
appropriate backeround of grace Jeaves, or
flowers in the box then to add the live insecis
andd close the lid,

The lights were spotted on the transparent
box, so that whenever an interesting pose
seemed o Be attidned by the more or les
free-ranging insects, 1 could press the camern’s
hutton and so freeze real-life action.

Owir first subjects were some soldier beetles,
They were moving over and around the Tollnge
in ome of the medivm-sized Lucite boxes. and
I wasabout 1o procesd with the picture taking.
Then 1 saw a laver of moisture creeping over
the clear front of the box, blurring the scene,
Foliage and beetles were “sweating,” and the
mnEiure wis condensmg on the Lucite,

I tried lifting the lid « bit; then reducing
the amount of foliage; then decreasing the
number of enclosed specimens.  None of these
expedients worked, so finally 1 did whar 1
should have done in the first place: constructed
the two side walls of the box out of wire
screening to allow full ventilation, With this
accomplished, we atldined the result shown
ol pege 257,

leed Bees und Hot Lights

Bumblehees and wasps presented problems
of a different sort. We weren't worried muih
nbsit being stung  (though that happened,
too), hut the crentures were so_ active in con-
finement that almost immediately the Locite
front would be dirtied by thelr crawlings and
maneuverings.

The Nature photographer never likes to
employ artificinl resteaints, but in this case it
wias necessary.  We would either place the
specimens, bottled, in an ice bucket for a
time, or give them a whiff or two of ether,

Neither procedure killed or even stunned:
it merely decelernted.  While in this state, the
insects slowly crawled up nod over the posed
Aower or leaf cluster, and when they were in
what we fancied was the right position, we
snapped the shutter,

We founid the fce-bucket method somewhat
better than the ether, but it wns not withouot
its dlrawbucks., Warming an insect, of course,
quickly negates the effect of a previous chill-
in. Needless 10 say, often while the intense
focusimg beam was on, our photogriaphic sub-
jects would spring to life and out of the area
of focus, Then we had to begin all over again.

All'the insects shown in the color series are
alive excert the Ceécropia and Polvphemiis
moths on pages 254 and 255, The colors of
these moths and the details of their scales and
hair structure are =o striking that T fell justi-
fied in using mounted specimens for these
pictures, since no living ones were availahle,

Ladybirds, angelically harmless, were none

The National Geéographic Magazine

the less exnsperating. T would set a number
of them sitting micely on a flower and mysell
ready to take the picture, when, all of o sudden,
and seemingly in unison, they would up and
try to “tly away bome™ always, of course, a
split second hefore the shutter snapped.

Grasshoppers, too, were unreliable, and in
making the take-ofl leap they would invari-
ably wreck the tiny stage setting [ had pre-
pared for them,

Muost friendly and cooperative, nnd needing
no box or artificial restrainers, were the pray-
ing mantises (page 244). 1 would place two
or three of them on o branch, and for o mat-
ter of minutes they would pose, preen, and
be quitte indifferent o the camera shenanigans,

In all, T foind insect photography to be
abaul on @ par, as regards difficulty, with bird
photography, with whE-Lh I have had con-
E-idi:ruhh mure experience,®

On one of our visits to the farm, we En-
countersd o spell of rain, 30 we p:u:l:fd LI
equipment and 1 fook it home, together 1mrIt.'n
as many live msects 58 we could cateh that
day and manéuver Into cans, jars, test fubes,
and even huckets,

When | arrived at my New York apart-
mient thus bardened. myv wife, for sime redson,
welcomed me only laliheartedly.  But little
Eda, showing true scientific spirit, was en-
thusinstic,

Her enthusinsm when | opened a pack-
age that had mﬁﬁTin the rnr-:]fl thaﬁlay
from  Floridn, morked “Rush! Perishable!™
It ‘had been semt by Dr. David Fairchild,
distinguished botanisi and a Trustee of the
National Geographic Society, who knew of
my insett project, He himself, long ago, had
discovered the fascination of insect photog-
raphy and presented the memorable results in
thi= Magazine. 7

When the lid was removed. we found,
nestled among greenery which Dr. Fairchild
had placed in the box {or molstore and
food, & giant caterpillar with a face that
looked like a lion's (page 238),

Sphinx with a Hult-in Taillight

Even more remarkahle, near the ¢renture's
hinduarters was a little structure that kept
wiggling aml fashing like the light on a fire-
chiel’s car. The thing was gctunlly & mirror-
like membrane, about the size of a pinhead,
which was oscillating and reflecting the room
lights, Presently the flickering stopped, but

*Bee. Im the Narmowar Geoonarpne  Maoarssn:
“Flamingos” Lazt Statdd on Andrmos Island,” May, 1951 ;
“Senrch for the Scarlet This in Venesuel” May, 1050,
and "The Pink Ricds of Texns" Navember, 1940, all
b Paul' A, Zahl,

Ther “Momsters of Our Hark Yards" by Davicd
fuin:hihi. NarmNal  GEocmarmic  Maoaeine, Mav,

13,







Sulphur Butterfly Appears 1o Be All Wings and No Body

noths. whilch have Teath e [eelers [he Sulphur Buiterfiy |

e | motha, i [rd MUTET
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Oueen Buttertly Defends Her Fragile Beauty with Bad Taste

Unpleasant sccrctions, probalbly dethved from rhnk plants copsumed by the larva, cause Insect ealers 1o avohl the
Cuecen Buttecfly. This specimen, flappimg to guin halance, lights om o hibnecus plant in the Hahamas
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Two Live Beetles Lok at Beegtle Pretures,

Larvac ol the broad-necked rodl Lomr (upper) infure poplar, opk, and chestngt treea.  The

Nam] A Eslil
Chne Crawls Across His Enlarged Portran

i i
LT

palnio beelke [ WEr did pot begin to ent potatoss until tho plont was Intreddced into the southern Rockis

lige lviierid T s

eitch time my Dngers came close, it would
BT SN

The covering lettér from Dr. Fairchild ex-
plained that workmen had foumwl this citer-
mitlar in hsiropmcal gardens at Coconot Girove,
Florda., Tt was i larva ol the splunxy moth
(Spkecoding ablodn), and the ghttermg fn
ormament, more or less typical of members of
this =pecie, j5 miended 1o [rfighlen onemies,

O scientist has described seemg an oriole,
alwnt to devonr one of these grubs, dart away
with n scream when the creature lifted lis
ermbelike tail with the mbercle shining like
13 R L

sell-protection, the endless jpof of staving
alive in g world Tull of hongry birds and - ani-
mals, secounts for muech of the briflinnee and
mtricale desgn niy color camern capluroed
In many cases; design and hue match the
twig, leaf, of |l|.1n'! oft which the insect lives:
toe, m genernl, the longest-lived bog is the one
that = hardest 1o see

But even this rule has exceptions,

The In-

sit on 4 page Irom the Fleld Haok of Inaeels, by Frank E

Lute, G, P, Puttmm's Sots
sect that 15 unpleasant to Laste, or poisonous,
or has & sting, may advertise disell in brilliant
colors to wars polentidl enemics awayv, The
bitter but begutiful queen butterfly is n good
example {(page 2353) '
Muore palatable bugs, in turm, may imitate
their sour or stinging cousins to seare AWy
predators.  There are flies that look like bees
ardd mths that look ke WIS,

Nature Llses Vared “"Paines™

Nature puinte her insect colors inn variety
of ways. Muony of the lovely hues of some
butlerilies and moths are produced by the
diffraction, or breaking up, of Tight by multi-
tudes of micrpscopic, ridges on the tiny siales
covering the wings

The gald color of the Cassidn beetle comes
irom an extremely 1thin film of fAuid under the
skin, which plso diffracts Tizhi

Phe green of some caterpillurs is created
by chlorophyll of the plants they eat, deposited
in the dipestive tract and blood,
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With my grub that looked like a lion, plus
the rest of my captives, [ had enough models
to keep my camera busy until diwn,

Not all the insect pictures were made undler
the studio conditions of a4 bam or a city
apartiment.  There was a big solitary thistle
bush out in one of myv brother's meadows
which, during the warmth of midday, was al-
wiays alive with bumblebees, honevbees, and
wasps,  And there was ane particular blossom
that seemed never to be without a necta:-
hungry: visitor.

I et my tripod up close and brought that
blozsom into camera focus. Here broeze was
my enemy, for the thistle kept swaying to
and fro, in amd out of the frame, Finally 1
sfuck a lath into the ground alongside the
gtem and tied the two together.

Now, with the blosom more or less im-
mobile, I waited. First a gorgeous yellow anid
black bumblebee dlighted and went into its
feeding routine, completely indifferent to the
lens anly a foot away (page 243), When the
bee left, a wasp arrived and also behaved like
a troined model (page 242),

Lights Muake Caterpillurs Dush

One would ordinarily think that slow-muov-
g caterpillars would be among the simplest
of insects to photograph; wvet they, including
the tussock in the city, were among my most
difficult subjects,

The principles of physinlogy were against
me here, for whenever | turned my focusing
light upon a group of caterpillars crawling
over a set of posed leaves, the animials would
act like creatures in a speeded-up  movie.
Metabolically excited by the light's heat, they
woltld sourry madly in all directions and be
out of focos or out of the rame before the
camers wits half adjusted, Only by prefocus-
ing on the hackground, atddine the caterpillars,
and then shooting blind, was T able to get their
plotures,

The scavenger beptles were just as unco-
aperative. In the subdued Ilfjunu:lm!mn of
the barn they would crawl around on whetever
background I bad provided, But the instant
my focusing lnmp went an, they would speedily
hide behind anvthing that would shield them
from the light. Here again the prefocusing
technique was employed, not always with
auspicious reaults.

During cool nights on the farm, Andv and
I would retire to the Tittle house in the woods,
build a big fire i the freplace, light a kero-:
sene luntern, amd read up on the insécls we
had collected and phstographed during the
day. 1 hod taken entomology courses in cul-
lege, including Prof, W. M. Wheeler's fumous
“bug™ course m Harvanl: vet some of the
mast elementary facts abouot insects now took
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on meanings that had escaped me years carlie
in the classroom.

I ledrned anew that without these crealures
at work pollinating, horing, scavenging, and
spplying a fomd source [or other animals, the
balance of Nature would be seriously altered
and the whole world greatly changed for the
worse,

Probably less than one percent of all insects
are harmful 0 Qur crops. or h-EE.'ELh mosEt of
thouws remaining are bheneficial in some way or
another o the combined well-beitg of plants,
amimals, amd man,  Entomologists take this
fact into account before advocating toc-wide-
spread use of powerful new ingecticides,

In une of our books was an amusing sccount
Gl inseciz nz 0 component of human diet. I
I had said to Andwy: “Let’s have grasshoppers
for breakfast tomorrow,” he would have known
I waz joking. Yet Hottentots consider n locust

2 a5 manna from heaven., Australian
ushmen still eat various tvpes of raw insecl
larvae or pupag. American Indinos enjoved
roasted crickets, as well as the queens of leaf-
cutiing ants.

An ear of corn full of borers, Aztecs thought,
tasteel better than & clean one,  Likewise there

re peaple of Ocesnia who prefer their bread-
fruit well sprinkled with maggots,

But civilized man, who relishes crabes,
oysters, saails;, and frogs’ legs, scorns insécts
as food. Perhaps some day our chefs will re-
dizeover them,

Auvtumn Lowers the Inseet Curlain

Andy Nowak and 1 had started our New
Jersey insect  studies carlv  in  September,
spending =everal davs 1o a week at o time on
the farm. We made oor last visit late in
October, Now the leaves had begun to take
on their avtumn colors, and the insects were
noticeably fewer,

somie of them would migrate to escape the
rigors of a northern winter, but the great
majority, having served Nature's plan, were
doamed to an early death. Among the former
were the mottarch butterflies, whose annual mi-
gration fouth represents one of entomology's
great puzzles. As thoogh by common diree-
tive, they are all off for warmer climes af
almost precisely the same Lime, roosting in
the trees en route inoenormous numbers.

As winter took over the countryside, the
leaves fell, the ground hardened, and our
woods and fields Jooked barren and dead. ‘Bt
in fact, they were nol.  For hidden under
fullen leal and bare bough. in nots which the
squirrels had cached, in humus, galls, seeds,
abmust everywhere, Iving guiet and unseen,
Were insect eggs, ]III'H'EI.E Of pupae wailing to
e awnkened six months liter by the nagical
tuch of spring,
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Lurking on the Heels of the Herd, v Carfhou Post-Mortem on Missy Lake:
the Waoll Looks for Stravs The Killer Was Man
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Eskimo Heordsman Gers Pointers
on the Way to “"Shoot” a8 Deer




Water for the World’s Growing Needs

Ever Secking More, Man Makes Berter Use of Earth's Liquid Assets,

Fights River

Pollution, Even Desalts the Sea

By Herpert B. Nicanows axp F. Barrows Corton

HEN drought hangs hot over the

i ,i ,“ Innd, when fields parch and wells run

dry, men in many parts of the world,

in their seasons, look to the skv and pray for

water—anava, i, pani in Arabic, Chinese,
Hindustani,

Yeb within the same venr runawiay Fivers
like the Mississippi and Yangtze spread muck,
death, and destruction over hundreds of square
mitles.

How to make best use of the rain that falls
i= ane of man's oldest and greatest problems,
for without the bounty of the clouds life on
earth would not last long, Our very bodies
are about two-thinls to seven-tenths water,
A man can live some 30 davs without food,
but so more than a week without water.,

Americans Lise 1,100 CGallons a Day

Now York City authorities watch dally rain-
fall reports with new interest since their wryly
remembered water shortage of 194230, Ac-
tually, they suffered only minor inconvenience
—fewer baths and shaves. no washing cars and
sprinkling lowns, using paper cups at fountains
instesd of ﬂnnkmg {rom spouts, and washing
all the day’s dishes at once.

But these small annovances drove home a
telling fact: even in o great modern city vou
can’t take water for granted.

Nowadays we hear much aboul dropping
witer tablés, artificial rain making, the urgent
need of finding nway to make ithe ocean drink-
able. Yet actualls, for the earth a5 a whole,
we have as much water as we ever had,
Though rainiall varies from vear to vear, there
15 no gizn of any permanent decrease.

Rainfall in the United States hos avernged
30 inches a year ever since FR70 when Gov-
ecroment  agencies  started keeping  records.
Every wear, as rain, snow, of bal, 10 mil-
lion gu]l-nn5 fall for every man, woman, and
child in the country—surely ennugli o guo
around. Then why these water shortaiges?

Cine difficulty 5 that the water is not evenly
disteibuted, 1In munny lecal areas the demand
5 exceeding the prrsfm supply.  Sites for our
intlustrial and population centers were not
vften chisen with an eve o long-range wates
neils.

But another important part of the answer
is the fact that world population js growing—
now placed at abowt 2,400 000 000—and that
many millions are using more witer than ever,

The averiage American uses Tar more water

than his grandiather, Bathiubs, sinks, and
running water are considered essentinls rather
than lusuries. FElectric washing machines,
automatic dishwashers, garbage-disposal units,
all require more than the old-fashioned equip-
ment they replace. In Washington, 1),
air-conditioning plants are estimaled o ne-
Eﬁl for 15 to 20 percent of the water now
(1} i

Though our average citizen drinks léss than
half a gallon of liguid a day, he uses abou
1100 gallone of water daily for all domestic,
agricultural, and induestrial purposes, not
counting hydro power, In just the last ten
vears use of water in the United States has
jumped from 150 billion gallons a duy 1o more
than 170 hillion,

In Texns the population nearly tripled in the
50-vear period ending in 1940, but use of water
increased 71 times on an average for all pur-
pases.  For industries and municipalities the
increase was 30 times: for irrigation, about 33
titnes; for water power, about 85 times,

Vast Quantities Needed by Industry

Few people realize that today witter is the
largest singlé raw materinl vused by American
faciories, We could not make cars or tele-
vision sets without plenty of water,

For example, it takes 65000 gallons;, or
270 tons, of water to produce one ton of highly
fimished steel, Chietly for cooling and quench-
ing and granulating slag, American iron and
steel mills use nearty five times as much water
in an average day as all of New York City.

To mnke a ton of the high-grade paper used
in this Magazine takes 70,000 gallons, to wash
nway impurities amud assist the refiping process.

Other industries use vasi amounts for cool-
ing, removing impurities, preparing solutons,
and diluting and removing wastes, besides
uging water as an ingredient of Gnished prod-
LCLs,

Many industries. including steel plants, oil
refineries, and chemical factories, circulate
used water through conling fowers and re-use
the same water g2 often s ten times,

In the last 100 wears, population of the
United States hns increased more than 600 per-
cent—which means six times o5 many users
for the same amount of water,

Most of this great growth of population has
leen in the large cities. Hali of the people
of the United States now live on less than two
percent of its land area.



27U

This puts a heavy strain on local water sup-
plies, and many cities have to reach farther and
farther out to find enough water (o ﬁ]l their
needs, New York Clty, for eximple, s tap-
ping the Delaware®

Somme cities have grown (aster than their
witter svstems could be expanded. Topulation
also has mushroomed in some arid areas where
water supplies are imited,  Tn Californis two-

thirds of the avallable witer is in the narth-

ern half of the Site, two-thirds of the popu-
lation in the southern hali.

Dirips That Draim Resérvoirs

Even where water is scarce, much is wasted.
Puring New York's water shortage, engineers
estimated thit 200 million gallons o day were
being lost from leaky faucets and pipes alone,

Ground water I8 wiasted in large pans of
the West by phreatophytes, plants that oiten
senil l}ur-ilw youts [ar down into the subsoil.
Most of them are of low value—mesquite, salt
cedar, cottonwood, willow; g useful one is
alfalfa, The water they draw from the ground
i= eventually dissipated into the air.

The U. 5, Geological Survey estimates that
phreatophyies in Nevads waste five times os
much grovumd water as is consumed for aseiul

rposes.  In 17 western States approximately
15 million acres of such plunts are believed to
consume encugh water Every year to cover
20 to 25 million acres one fool deep.

Floods, in which vast pmounts of waler Tumn
off without sinking into the ground or being
held by reservoirs, represent a resource who
only present contribution is i keep stream
channels scoured oul—a purpose that could
be achivved by smaller, less wasteful fows,

MNothing Lives Without Water

Until it gets scurce, man gives little thought
to the water he uses. Yeb in many wavs it is
a strange ligud, unlike anvthing else on earth,

What is water?  Evervbody knows the {a-
mous chemical formula, H.0O, which means
that one molecule of water contains two atoms
of hydrogen (H) and one of oxygen (0)).
If you sindied chemistry in high school, you
priobably manufactured water by  burning
hvdrogen in the presence of oxygen to make
them combine.

Water covers nearly three-fourths of the
varth's surface, and most of It 4= too =ally to
drink. But the oceans provide the gizantic
reservoir frony which water constantly evapo-
rates to fall back upon the eéarth. Without
water our planet would be a dend and desert
world like the moon.

The human body needs more than o quart o
iy to replenish normal lnsses.  Every day, an
avernge adult loses about a pint and a hali
of water by “insensible perspiration” throogh
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the <kin and in exhaled wir, in addition to that
given off by the kidnevs., Tests made by the
U. 5 Army show that a4 man working hared in
the desert under average heat conditions lises
water a4t the rate of nearly two guarts an howr,

O the water that compyses abouwt 66 Lo 70
percent of a pormal human body, most §s
lodeed in the billions of tiny cells that make
up living tissue, Thirst becomes critical when
the bodv has lest too mich water without
taking in a balancing amount.

Proportion of lguid to solid varies in dif-
ferent parts of the body.  Saliva is almost
00,5 percent water, but tooth enamel has only
2 percent. Bomes are nbout 27 percent water,
muscles 73, and blood serum 92.

‘We take in water not only when we drink
fluids but when we eal. Some physicians be-
lieve that many people in the United States
do not consume enough water (o malntain
the best possible health,

Some plants and animals, like the cacius or
the camel, have special mechanismz by which
thev can store water whenever it is available
or gel along on a minimum when it 15 not,

Chur Water as Old as Earth

Whaoter i ageless and almost indestractible.
It is one of the few things in Nature that can
e used over and over again, We are drink-
ing and using the same water now that existeid
when the earth was born

This water iz just as good today as it was
three billion veurs mgo, Though it may be
pollutéd by wastes pourerd into streams. or
maide undrnkable by ocean =alt, it becomes
clean and fresh agmin o= spon 03 il evaporates
inty the atmosphere.

Even rain water, however, Is not completely,
pure chemically, It picks up many things,
including traces of ammonium alts and gases
from the air, and, when it falls near towns, i
little sulphuric acid given off by buming coal.
Absolutely pure water is unknown in Nature;
evert in the laboratory it is difficult indeed to
get all foreign chemicals out of a witer
sample.

AMinor iopurities affect the quality of
witer. Rain water ts “soft"; that is; it con-
tains little or no calcium and magnesiom,
“Hard"” water contping more of ihese salts
and ranges from moderately hard to very hard,
4iEpend|ng on the amounts present.

When wsed in washing, hard waters require
much more soap than soiter waters becuuse
part of the soap is consumed by these salts.
The resulting “curd” s largely responsible for
the well-known ring around the bathiub,

Water can be softened biv boiling, by treat-

*Ser “Totlay on the Delsware, Penn's Gloriows
Hiver.” by Albert W. Atwood, NATIONAL GEOURAPIIC
Manarrse: Julv, 1952,
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A Cloud-seeding Plane above the Catskills Hunts Ramn for Mew York Reservoirs

Umiler specis! comnditions, stiver lodhde smgke o dry ioe particles moy frigger reiuctant clouds inlo peoducing

1
Western ranchers underserile rain-mmking projects, and New York Gy tried cloud seeding doring its water shiirtaes

of 199-50. Scentists still dinegice about the rlechivetn=a of sudh allempis (poge 72790,




et with chemmdcals thnd [T E"'li'.ll'll" WiNE 1|':-|'
salts, ar by sand Rltecing

Through milhons of years earth’s water sup-
Py hiis followed a regulir cycle—evaporating
countless times from the oceans, risinge aloft
o comddense and form clouds in the sky, falling
usain as rain, then gquickly ruoning back o
thar OCeans or seeping slowly downward intd
the earth. In spme coses 1t may remain in
thie ground thousands of vesrs before reaching
surfnce wnter bodies or evaporating. In others,
i1 '::"'.' [ELSNES f b i I r_:[:":i"' IV -.'.IH!-I:I_: g5 T
directly -into the sen or by evaporating far in
banel betfore 1t ever reaches the ocpans,

Evaporation from the ocetns his beon esti-
mated at 80 000 cubic miles of witer & vear—
more than 885 million billion gallons.  Other
tans of water return to the mir by transpira-
tinn-—as vapor given off from the leaves of
plants after the water has heen absorbed from
the cround by the toots and used in the ST W

Where Our Water Ovriginated

AMany scientists hold that when the earth
wis niew it had o erent deal more water in its
itmosphere than now. and that this fell ns rain
to (il the oceans; additional water was locked
up in the rocks of the Interior.

thihers believe that nll the earth’™s water
came from within, by way of hit springs

Wherever it came from. we still hiave it all

(I this huge suppdy of water, however, only
L fraction is avadlahle {or man's use in Iakee
Fivers, iaod patural underground reservoirs:
More than %3 percent of our planet’s water is

and much of the rest 5 (rozen
in the great wecaps of Greenlnnd and Antare-
tica, virtnally ull of it useless to mean unless he
can find o cheaper way (o desalt the sea or
melt the elncers

“Lirntle I..:ll'l-|1.1'!i of Water . . "

Tiny raindreops, multipled by the hilllan, can do
tremendous damage to inprotected sofl. Thelr bullet-
K kit lovsens enrth, which running witer washi

| e Cataiiniid W LLY o i RETH) i §% 1 EFOSION O7H

irnl = Hlestrateed b low st |"l|]:||-.| v micles  or

BoE= slsndy ih peddistols | eigowhern min hay takoen




Much 15 olsn locked up in th
wirlid's extensive Tegions ol [Hrma-
frost, In Alasks morthern Canadn
and Asin, where the grouml 15 per-
manently froden in sime places
depths of s much as 1. 300 {eet.®

There 15 alwayvs =ome motsture in
the fir evervwhers, even over des
prte,  Alr conlaynme o molsiure at
All svould be wrfitating to breslhe: 1t
wiipilil -|::-.' up thie meiriliranes of Lhe
noke, throat, nnd anes.

loud= form when moisture in the
pir pondenszes into tmy droplets of
WHlET OF ot orysials The drop
lets form around “hygroscopie, or
water-attracting, paricles ol dust,
smoke, salt from the sea, or gas
marticles alwavys present in the a

At first the droplets or o orys-
tals are tiny, scarcely a hundredih
of o1 millimeter in dinmeler. When
the Inrger droplets or crystal:
abiout twistenths of 4 millimetern
liametér, eravity genermliy
upon them with enouegh force
make them start o (mll

Raindrops snd snowilakes often
grow ns- they fall, by jomning with
athers: bw the time they reich the
carth I"||_-_;. may be §.000,000 13
the stze of the onginal vapor
lols.  They cannot grow Loy
thie:. because m illing  thi '
tiy lose thiesr 'r':'-'lir-'-|'l sk i
cering”’ oot and splitting up

The ramiesi ploce in the world
5 Mount Walaleale, Rauai Islimd
Territory of Hownil. Here'in a 258
vear period official records show ar
panuil averaae al 459 mches of ray
(Dage 2B0). Kivals for the hiono
are Chercapungt, Assam, in Uye eadt-
ern. Himalavas, and Buenn Yista,
Coolomiba

I contrast, the plice wath the
mimbmum recorded rminfoll i=  the
city of Tguigque, in northern Chile
which has averaeed 08 fnch of rain
L vear dormge the list 40 venrs: some
ears no rain fell there at all.

t, Earth

Livingd Plunts Prevenst Erosion >

sfatbon hreaks the for ol rdins
plush proskon., and retardsz runofk

Lructutes bin i

Waihime, | |
7 inachs fanads betwines

Amerteans and starvatbem.  An inch of

vkl 1k Phpee fo lop cemnturies o Jisgel
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Southern China's Bamboo YFerris Wheels” KHarise Water to Thirsty Rice Ficlds

Divaought and fomioe alwayve at his heels, the Chinese {irmer fights 1o consetyve mosture.  He and his wilt
and sona iy =pendd long howes pedaling treadmills to fiit water o lew inches from caonal to lerigatian diteh
Hreeihi edipress r|':|;l__||'|1 v thiess "|. untuine<e baaimirn rhannel mver ourrent s Lhad of turne the wheels, Homboo
sppops catch wiuter aml spill it st tromghe 60 feid himh.

Africa’s Saharn, svioonvmous with desert,  actly in half, there = generally enough rain-
forms part of the largest arid region an the  [@ll*  Precipitation increases irom 20 inches
world, ‘'a vast, nearly rminless belt that ex- a yesr on the Great Plaing to 50 or 60 on the
tends serose Africn and continues  through Gulf coast,
snudi Arabin, Tran, Torkistan, and Mongolix West of the meridian, comparatively speak-
almost to the Pacihic shores of Asia (p. 281).  ing, s where America's water troubles begin

_ pxcept In the radp-rich Pacibe  Northivest
Irrigation Turns Deserts Green much of the West Is arid unless irrztec

Nearly n third of the earth’s land sorfoce large parts of Utah and southern Califormin
receives L0 inches of precipitation or less an-  could support only o sparse population If it
nunllv. For another third the usual amount s Were not for urigation.  Nearly 23 million

only 10 to 20 inches. I places that get less  OOTES are wrignled (o the 17 western States

than 10 inches. and on mun n
coiving up 1o 20 inches, rrrigation 15 required

1 of the nrea res Whyv do places like Washington's (Hym
Peninsula eet =0 much rmiin, while our Great
Plains el L'-ll.jll.l.El'.'-.[i'-I:"._'.' {1t ]e?

fOr THISING Crps

For maximum vield, even #freas havine 40 Washington, Oregon, and northern Cali
fornia arve visited by provadling westerly winds
heavy with moisture from Lthe Pacibc Ocean.
When these wet winds reach the mountains.

inches:or more anmmlly may need the magic
touch of wiater slulced throueh ditches i thers
aro long dry periads during the growing season
or if the '.-]".”-'-'”"- s ot . _—— * meeomap, “"Lhe United States of Amuerics.”™ & sup-

In the United Stites east of the 100th me-  ponin o the June, 1051, Nanosar Grockasm
ridinn, whith divides the Nation almost ex-  Macasi '
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o cooler fevels, Here
condensation takes
e and the motsture
[alis ns rin Or snow,
| e heaviest re-
catcled precipitation in
continental United
SEATES 1=-al W Voo ed
Ll Woashinge ton
iveranng  more Lthan
| 501 inches a vear. But
nty i fraction of this
witer 1% carned over
the Cascaude Ranpe

hence areas east of it

Winds Converge
o Make Ram

Rain and =now fall-
ine in the Great Plains
il Lo Che east farm by
the hitung of moist air
Midsses, Ollen oy B
Caull of Mexicn, in the
winter storms  that
move over the nres
and i thunderstorms

In southern Califor
nig, Arizopa, and New
Mexicn, the northeast
tride winds are low in
moistureg. (ver the rest
of the worlg, too, roin-

utied.  Faurope s [erly \ c : " .
.l il | ik :- | i ."l 5 il . | | o
well watered excep u Can Brew a Snowstorm in 0 Home Freeeo
TS ||| "-:ll__:“ :II!II'._ I!' L1E) o |'I'. I-i VYT RELD |;| :|||: L | [ == || i |i Rt ||:||! Wl Eer |"|.=I
f T i il P T WL il Li Tl KT HNENE [ i i il i1 1 !
of Russig and Siberin I i . ! ; N LIS e eryatals, and they fadl a
_ ) AR | £ ¥ T I Eleeirie Labwraiorm [ir. Irving Langmum ltl, n
have light precipitation padime aothorsty. o artifici] westher, aond Dr. Beeonrd Vonoeeut watch (4
L N [L11E I_I i 1L eLpmefamirn!t by thestr o ClE i Yiseerst _| ~ichasfer i TR
soine provionces of 1ib-
. x = i I 14 - 5 I 7 LR ; 1 i
i, much of Burme, dnd Melanesia have more We don't know fust how much eround water

thun B0 inches of rain each vear. Africa an wi have, for only 8 smill part of the Unite
hustralin bave lorpe sections with menger main-  States has been explored asideguatelyv to deter
fall and vast interior deserts mive the amount butied under '|:I|_ suTiace

in ~outh Amdéerica. rainiall = hivhest in Vet vealogists have a veneral 1illea of conditions

northwestern Bragil, m strips along the north i miost of the country.

ern consts, amd in southern Chile, A dry bedt We do know that in some areas we are

extends north from Mexico into the south-  actunllv “mining™ eround water, takine it oul
western United States of the earth far foster than Nature is e
pacing it.  Increased pumping from wells in

Divawing on U ndersround Deposits | ]
e pliices = steadily removing water that
The lnreest reservinirs of waiter in the United hos taken untold thousande of veuars to ac-

tates e undergrognd, Wiler percolates  cumulate,

downward throush the soll and into the pores in many resgons where waler once flowedd

"|i|| crevices of subsuriace "".I- |:!:.||:'- i [ I-- iredly Irom artesitin wells, it TECW | 1€ T0 De
Ing depths whisrre Lhe rock B2 too tlekt racie DU il Fhe 1. 5. Geogloowecal Survevy 18-
1} IIII L 3. - mew - - - - » - ¥ .- - - - 1

¥ LIe PFESSUre ADove [or any wiiler o S [ OFEE Lhnt the ground-witer eviel hos or ]

r-- K i 1 ! - L 1
LATIRET own hese subterranean rocks hol b depihs of more than 400 Feet 10 some Cili-
more wialer than nll the surface likes and fornin counties

|

[incls, geolomists estimate. his ground waler Under various parts of the earth, this “water

5 what feeds wells amd sprinss, table" wvaries in depth: it is generally neare:
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A Bronze Fish Catches Missouri River Flood Water at Omaha, Nebraskn

Using o sedimenl sampler, the ctiginesr miensares mcd spspemled o the river.  Fins bhodd the 100- pound
inef rumient steidy in the corpent while water colledis i oa contasmse Aniyvring wehment, i esper] may ell
where erosion cmnlrol s fesiled of predict 'when st wall choke 8 reserviar,  Ench veosr sediment does soe

tlimage Iin the Umted Statés | pale J83).

T D0, LR

the suriace in vallevs than under hills, As
a tule, ground watér in wsable amounts and
of good quality extends downward only a few
hundred feet. Butl in some places, where the
genlogy is (avorable, such s on the Gulf coast
anidl certain nreas in the Great Plians, water
wells have heen drilled to depths of more than
Y OO0 Teetd

Ground water s what sotuadly keeps most
of our streams flowing during dry  periods.
Without conlinual seepage into rivers, there
wiorld be no water i them except during and
a short time giter 4 ram, or when Snow melts,

Empty Wells Meun Empty Foclories

Sixtyv-six percent of American cities, mostly
the smaller ones, depend entirely on water
from wells,  Elghteen hillion gallons of apoumd
water 4 day are used lor jrrigation in dry re-
pions: industries take nearly 3% Dbitlion  gal-
lons. in addition to great volumes of surface

water: municipalities consume aboul 355 bil-
lion galloms, and {armers use nearly three hil-
Hom gallons Tor purpcses otheér Than brrigation

In many mstances durng World Wars 1 and
B insiallatons [oamd ground-waler
sapplies imadequate and bad to develop more
expensive sources. In a number of cases Army
camps were forced (0 reélocate or shift some
activities to areas where ground-wnter supplies
were more plentiful

In Louisville, Kentucky, the clv water feom
the near-hy Cihio River jswoo warm for some
FACTony purpdaoeses in o summer; so omany wells
hove Deen drilled (o tap cold groond water,
Draurmg World War TT n survey disclosed that
ground. wWaler wis 1'!'."-1||-.." ]'IT]JII::-E"'I Ul rasier
thon Nature could replace it, amd that some
of the welle would be dry in two vears. Use
af sropmed water was co! down, methends of
cooling City water were instituted. and city
water vwas pumped into some wells in wintes

i | i ’-i' 1
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Lo replenash the eronnd water
then pumped oot i summer
lor factory use,

A LLET SOrvey  row Ao
sevieral times as muoch ground
water availabl rom  wells
:|||':||-|..|'- |||I|| L, L I.ul.'l'.'..'r "I
Lhe City whetre [aclories Coi
v Tocated,

Cruarding Sourees
of Ground Water

At some points alonge the
eogsis, Tresh ground  watel
|' 1o T S 'I' I'I"II"! II'I.-I e
wilir Rss aeeped (0, makino
witlls: uselesz for drmkime o
Tgat i ARLE] Maiam, Florfda
sobved this problem by dom-
mine same of the conals thai
were  admittine salt  water
nnd by drilling new  wells
farther nland

Um Lone Island. when salt
water began seeping into the
aroimd under Brooklyn, reg-
Wibntaons wWeri .--.|,:|-|| FECiLNT-

3% '.!:-I'I W | 1ill'l'!.'il'-

ture theater, restanrant, of
other establishroent sinks o
well to ohtain water for
ir-conditioning purposes, i

st deill another in which
Lo return the used witer 1
Ene Fround.
Comsumption of gronnd
LS = II|:'|"'I||'|| Bt I_:'..x il
Rkt ."::'.||I :|.| -.,||i_|-l_'_ :"'-.l 1,
Jersey, Maryland, Indiana
il Wisconsing, Certain othes
S LANES  Fegulate 1ts useE 1o
some extent, andd some west
ern stntes have done this for
'|'.!:|_- ViELrS
apirings, where grouns
waler reuaches "r-; LT R
supply. pure and  adeguate
wiler for thouzands of Amer
care Tarm The U, S G
urical survey has bsted 60
=eings each of which has a
How larpe enough (o supply o
L0 OO0 ar :1':'.r; -I.I,'r."l
.” 1% WHIET ':r'|||- .|r:-| tNETY
are at least «ix others which
couhd suppiy cities of 2,000,
(i Hut all these springs

are [ar 1rom e present siies

' “

178 i ' i Eiiki i I 5 i
i¥i LERL CTLHS
y | " | -- ¥ X - Tl h | T i . r e 1 -
[ wo Milbion Crallons Bush Through This Pipe Each Minute Rir sorings develon oo
LE fEEn as 5 (=8lilT iHi=f. 1he conchill hihbels Sacramento River 10ns il IVerthous Lin (et AR AL
VT il Slavkinten | _Fi | i | iTi i i TR R
110 ||||||I - kS I '-'.l 'K | F
LR it | Ll LI ! : LR E N | B, -illll 1 | I Ini I I I
T teil | : L Cliasta Tt | < ; Wlller Irom exXtensis Lren
¥ nd plpwe o garde fs m the (paer 34 irains 1nt subferranean



channels. Most of our laree
springs are m northern Floe-
i, The Missoury Uhearks
central Texus., the Snake
Kiver Plain of Tidoho, western
Crregon, northern Californin,
and central Montana,

I‘[l.l! -|Irill_:_'.- arg f-.rrrlu] F_‘|-_'|.r
f—’r""|||||| wither Load ]'Ii.L"i COANnyeE
in contact with hol subters
rancan rocks. Geviers érupt-
g periodically, Hke Ohd
Faithiul in Yellowstone Na-
tionad Park, spring (rom
grovnd water collecting in
underground chambers until
it grows so hot that steam
pressure sends a jet high into
the nir.

Ground water is preferred
lor many purposes, Lecatise
it 15 generally pure and free
rrom sediment and
out w1 3 umlorm tempera-
ture, an important factor in
mrustria]l use. Water from
undergroumd iz uszed for
drinking by about half the
people in the United States,

Taking too much witer ol
of the ground may cause
more than jusl g waler scar-
city. Mexica City s built on
top of a sublercanean reser-
viilr; a5 wells draw oot more
and more waler. the entirp
city is slowly sinking ®

There are similar spots in
the United Siates where the
land his sunk as much as
cieht feet

COMES

Does "Seeding™ Make Rain®

Many a farmer and
rancher, his felds and pas-
tures parched for lack of
rain, has walched with angry
frustration as feecy white
clouds drifted overhead but
i rain fel

Today most experts agree
that it is possible, under the
righl comditions, o helpy Na-
ture mike roin,  Some scien-
tists assert they have made
clouds give up rain ar snow
oy “sesding” them either
with II-':I--ILI' [lzl'rjl_'|1‘:' oy W F
tered {rom aimplanes or with
stver wdide smoke generated

LT, ‘Mexien’
ial” v Masan
™ ATIONAL 3 LA RAFIT]
Llgtetiber 1451

HOoOTing
muthes

o

. W - =

P Thue Cheleiinal Puenkiiine
Armageddon of Biblical Fame Drew Water from This Spring

Women lviag vear the Old Testament®s {amous battleeround elimnin i
120 feel up and down the witnling stuirway st extreme dehit to eet (heir

dafly ratlon. Here men Working (or the Orbentad Vistltute form TrgT] ey
brtgade 1o estavate the ruln, This anclent endneering work proved to
Do thy lerpest af ity kind in Palestin
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RKored: A Gl Mensures the Chlorine in a Purniber

Thiz improved fltér prolects Amiricos

Tawn hours abtes

ol 25 sullons of water 2 meithiln

ot the ground and carried aloft by wir currents.

Pioneers in this Oeld were Dirs. Irving Lange-
mutie, Vincent |, Schaefer, and Bernird Von-
negut, of the Electric Company
[ paghe T5Y). Tl".r'j.' AT credited with I'.-l‘-":l':-_’
gtarted the firgt srtibcial snowstorm n Lnis
country by air-dropping dry 1ce on clouds over
Mount Greviock, Massachuszelts, in 1946,

Diry lce, the tain makers sav, cools cliud
water droplets enough so that they form e
crvsiale that tum into fain. Silver lodide parti-
cles provide tiny nuclel around which water
droplets in @ cloud are believed to condense
into raindrops or spowilnkes

[Chher scietilisls, -III'-]“.'.I-”I:..': . 5. Weither
Hurean experts, believe that in many cases
whore rain has fallen from sevded clonds, i
would have fallen soon anyway. by natura
PITOCESSES, hey feel
that much more research needs o be done be-
fore artificial rain making can be performed
on & lnree encigh scale or under sufficient cons
trol to make it really useful

In arid parts of the Wesl, waler-nungry

Laeperal

I TOAT |I"|ﬂ.'-|— LAINE | .I""':-"'_

LY, . Aoy

Lroapes A b
fvaentery amid other witer-borne dississ lappostie snd page 286

riici= idlnve up 1o a streim the puritier &n turn

ranchérs amd others arve alreachy pay-
diollars  for  clod
Some customers have been

i_ug millions  of
'-'1'|"l'.'-il':u!
||i;-;|F|-| |-|'--.|'.|1--|. bt others are satished
that seeding has boosted their roim
antl their crops,

Rain making is loaded with legal
problems. Who owns the cloucts!
i farmers seed clouds and pro-
duce rain, near-by  bazsball eams
ol pesorts MY lose CUSTOITIHTS,

Diring its drought, New York
Citv hired 8 meteorologist from Haor-
vard Universty fo Iry to increase
rainfall and replenish s nearly
empty reservairs.  Much rain fell,
but the modestlv  claimed
credit for only part of it (p. 271).

Last vear New York wis faced
with' some 32000000 in lawsnits
froun. other communities and ind:-
vichin]  citizens, alleging the rain
making had damaged their mterests
In its defense the city claimed that
the program had failed

Most laree American cities - still
find that their =surest soirces ol
wiler are surface streams or lakes,
even thoueh they often must bugld
aqueducts many miles long to reach
them., One of ancient Rome= long-
est aoueducts, 384 miles, was the
Marcin, built m 1453 ®» .. others
ratiged] from 55 miles downwaril,  In
J_||::.|r.|,-.:_ IEH_- L_'J[f.' of  Lios "l.rl1.:l'|l'-
reached out 253 miles 39 venrs ago
to tap the Owens River for waler
from the high Sierra Nevadn., B
soon  the population of the city and fts
metropolitan area had skyrocketed 1o such
size that more water had to be bhroughl Irom
Parker Dam on the Colorado River throush
242 miles of agueduct, including 92 miles
of tunnels.

ke old Roman aguedects depended en-
Hreelv m dowohill flow of water, but in the
Los Angeles agueduct water is raised 1,617
feet by five pumping stations

An evin | longes :J,|_|'.I|_'||'I|I 130 miles. was
built in 1903 10 bring water to the Coolgarde
and Raleoorlie gold-minine  bekdz m YWest-
ern Australia,

New York City has already outgrown the
waler supply 11 receives Lhrough aqueducts
reaching 100 miles into the Cihatskills and s
developing new sources In the same arei

Brostan constructed the largest Inke in Mas-
sachusetis Tor its modern water supply, which
comes to the oty from 65 miles away and
passes throvgh a tunnel 12 feet in diameter

San Fruncisco draws upon the Hetch Hetchy
reservoir, 160 miles away, carrying water west-

ST LISE




Water for the World's Growing Needs

ward through the Coast Ranges by means of
52 miles of tunnel.

Cme of the great water-supply feats of all
time is the U, S Horeay of Reclamatinon's
Central Valley Project of Californin, This
tratslers water from one river 10 the bed of
another and eventually makes water aviilahle
through exchiange over an area 500 miles long
to benefit sections where it iz hadly needed
in the southern part of the State (page 278) =

Communities bordering the Grest  Ladkes,
such as Chicdgo, Clevelund, and Thihith, need
only reach out far enough from shore to draw
in fake water from beyond the range of city
pellution, thotgh that & farther 1odiy than
formerhy.

Canserving Our Liquid Assets

Today the United Stastes is trving to con-
ttel more carefully the water it has, so that
as little as possible will e wasted and there
will e enouigh for all. Recognixing this need,
the President’s Witer Resources: Policy Com-
mission his made o Natlon-wide sorvey, with
recommendations for getting all possible use
out of eveey raindrop from the time §t falls
on forest, farm, or city streel antil it evano-
rates or refurns (o the seo.

Stromg  emphasis, the Commission  sabd,
should be placed on multiple-purpose water
projects with unified programs (o control
floods, store waler for drinking and irriga-
tion, and generate hvdroelectric power, When
we try to manage water, we should do it for
a whole river basin, including in q single plan
Hood. contral, water supplies. power, naviga-
tiom, irrigition, drainage, recreation, soil con-
servation, and pollution control,

More than ever before, this country is mak-
ing progriss toward doing away with water
prallution, coused bith by sewage and by {ac-
tory wastes. Fishare coming back and people
weain can sufely bathe in many streams that
cnoe were little better than open sewers.

Much remains to be dome. Water from
many streams and lakes ke ol untit for human
use uriless carefully filtered and chlorinated.

Cleansing Strenms Pays Dividends

Polluted water kille not anlv fish but also
the aquatic plunts that provide food for water-
fowl, Pollution once reduced the annual valye
of the salmon catch in the Willamette River,
Ciregon, from 35 million to 1 million, but new
sevwage-treatment plants will remedy the situa-
tiomn.

In 1900, for every 100,000 Americans. 30
to 40 persons died of (yphoid fever, a dis-
case spread by polluted witer. Today tv-
phoid 15 a tarity in this country, partly be.
cagée practically all lafge cities now luive
sewir systems, puttly Decacse drinking water

283

almost everywhere 1= treated 1o moke it safe.

Urlginally most sewer svstems emptiod
waste products divectly into streams, hathors,
or lakes, making the water unsanitarv for
drinking. or hathing, Oywster-harvesling
grounds in- Hampton Roads, Virginia, were
closed in 1926 because of pollution from sur-
routiding cities, Teday, since the building of
Four sewage-treatment plants, the water Is s
much cleaner that 2,240 acres of the cons
detmned srea have been reopened.

Many factory wastes, also formerly dumped
into streams, now are tuened into useful peod-
ucts and sold at o profit. A chemical com-
pany found that its waste tnd a high vitimin
content.  Processed into vitamins, it is now
the firm’s leading product,

A steel company built a treatment plant o
recover ore from blast-furnace fue dizt once
dischorged into a near-bv rivet, It muade a
proit of $581,000 in the first vear of opori-
ton,  Another steel mill’s “pickle Hguor,” a
sulphuric acifl by-product, once poared Into a
hnily stream, now is given to a local firm
that wses it to make iron sponge for gas
purifiers.

Chemieals “Wush™ Dirinking Water

Water that could cause sickness if drank in
the raw state often can be made safe with the
i of chemicals and flters,  Trentment s
dome on an assembly-line basis by many vities
and towns by Gltering the water through sand
and grayel, and by aetation.  Copper sulphate,
alum, chlorine, and sulphur dioxide are added
as required to kill bacteria and remove toste
and odor (page 277).

Nt g single death from cholera and 1ty
phaid. both witer-bome disesses, has been
recorded among American armied forces in the
Rorean witr, partly because all were inoculnted
against ' them, but alw because fronps are
trained to consame only purified watet and
avoll eating native taw vegetables and fruits
{Opposite and poge 286,

In World War 11 American 1roops were
issued Halsaone tablets containing chlorine,
which purified water when distolved o il
They helped to hold down the rate of sick-
ness from water-borme diseases,

Today these tablets are being repliced by
A4 new type containing odine, which is more
eifective against some forms of dysentery,
They alsn give waler 4 less unpleasant taste,
which sometimes made soldiers reluctan) {0
itse the chlorine tahblets,

How to keep our rivers from being mud-
tied and clogged by sediment washed down
fram upstriam <lopes and farmlands f5 another

. ‘i.:l:L "dRore Water for Calllorsls’y Great Central
Yalley." by Frederick Simpich. Narmivas Grooraritte
Mavanne, November, 1926
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problem now being tackled on a Nation-wide
srale, Some sireams, as the saving goes, still
e Yioa thick to drink. too thin Lo l.ﬂtl.\'l'"
{pages 270; 277 ), .

When great dams are bullt 1o store water
for food control, frrization, dmd power, sedi-
ment fon often flows in with the water and
gradually fills the reservoirs.  Behind Hoover
Dam, in Lake Mead, from which southern
California draws much of its water, sediment
i% arcumulating nt an estimated 100,000 acre-
feot o vear. [f this sedimentation continues
at the present rate, authiritivs say, the lake
miay disappenr in some 430 vesrs, with only
“run of the river” water available Yor power
and witer supply unless silting is reduced,

Sit Fillindg Many Reservoirs

Manv smaller reservoirs have already been
eifted] out of use and sbandonesl.  Studies by
the U. S. Soil Conservation Service inedi-
cate that at least a fifth of the 3,000 municipal
and todustrial water-stornge reservoins now in
use in ' the United States will have to be re-
placed or supplemented because of silting in
the next S0 vears,

Much of this silt is washed from land used
fur crope o prazing, where the <oil is not
sufficiently protected against erosion.  But
erosion is being attacked on a large part of
the Nation's farm and pasture land, white
terracing, contour planting, crop rotation, amd
hetter management of grazing and timber are
practiced under guidance of the U8, Soil Con-
survation Service, Forest Service, and the De-
partment of the Interior. Maore furmers and
ranchers are adopting these proctices every
el
I sen water could be made fresh cheaply,
all the watier worries of our great coastal cities
would be over. Already we know how to
da it but so far the cost is too high 10 make
it procticable om a large scale.

Science Desalis the Sea

Untreated sea water i= unfit to drink he-
cauge it contains a higher percentage of salt
than the human body can handle.  Actually,
water is denwn from the tissues, and the body
becomes dehyvdrated. Therelore, drimking sea
water soon adds to thirst nstead of reliev-
Ing it

A lifesaver for thousands of sailors and air-
men cast pway in boats or life mits in World
War IT was a chemical unit for making <ea
water drinkable in senall quantities, Salt
water i scooped nto a plastic bag, and 4 small
chemical briquette i= dropped into it, which in
a few minutes removes the salts,  Dirinkable
waler made this way costs pbout $10 a quari.

Ome practical way o turn salt water into
fresh is to distill or evaporute it, the same

The National Geographic Magazine

process Nature uses when water is drawn from
the sea up inte the clouds,

Stills developed just bhefore World War 11
provided temporary drinking water from: the
seed for more than a nullion troops in the South
Pacific and North Africa until local supplies
catld be developed.

Brackish water from wells in Saud] Arabin
fs distilled 1o make it potable and safe for ofl

workers.  Many ships distill sea water for

drinking.

Some new stills work on the principle of
vapar compression.  Steam i85 compressed
mechanicallv, n process which raises itz tem-
perature amd also cauces it to comdense into
waler al a higher temperature. Heat given
off a3 the steam condenses is used to evipo-
rate more water in the srill,

Umee stirted, this process I8 continuoss,
tind the only power needed is: for running
the sleim compresor,

Three stills that can produce 50,000 gallons
ench per day from the sea pre in use on John-
ston Istand, in the Pacific, where other sources
of water are slim,

Frozen Reservoir—the North Pole

Freezing is nnother way to make sei waler
drinkable. Polar explorers well know that
sea jce melts down into fresh water. When
walvr freeees, the molecules get together in
i solid crystalling arrangement.  But the mofe-
ciles of impurities. have no tendency o ad-
here to the growing ice cryvstals, and become
concentrated in the remaininog sen water,

Scientists have recently developed a small-
zefle model of apother device {or dezdlting sea
water.  In their machine, briny or brackish
water is passed over special plastic membranes
and the Impurities removed by application of
small amounts of electric power.  Water
eiverged from the machine in two strepms—
about two-thirds in one stream as fresh witer,
the other third containing the =alts and
minerals.

Inventars of the device estimate that, where
clectric power is cheap, salt water could be
purifusd at 4 compamtively low cost; mod-
eralely brackizsh waler, available in guantity
in parts of the West, could be treated even
more cheaply,

A noted chemist hos predicted that before
the end of this century some source of inex-
pensive energy, Fu:rh.n_ps power cregsted by har-
nessing the sun's heat, will hecome available
sn that fresh water can be produced from the
sen nb reasopable cosi.

By such research, buth here pnd abrond,
man ks making a long-range attack on his age-
old problems of waler, thal liguid asset with-
aut which nope of us could survive more
a week.
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Have yvou ever wondered why
this American-mode watch
hos become such a traditional
giff tor birthdoys; anniversaries
—and ofther special occasions? If vou
wore g Hamilton, vou would know. MNo
other wotch is both so fobulously
lovely and 30 unarringly accurcte. And no

other wotch gives you so much for
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11rs ON 'T'RAVEL

by BRADLEY WESTON
World Troveler, Author end Travel Columnist

WHERE LITE HOLDS A THOUSAND CHARMS

your ve heen spénding the spmmer minding the |

I
[ store while evervone else is off carousing around
a foreign comntryside, don't fret, lor the canse ain't
bisct, There is still the Fall, While the local {olk on
thi= side of the sea are bandimg op o rTugs, the
vacation season goes on swimmingly in Seuthern
Faaropue

When Autumn eomes Lo Taly, it I= both fashion-
able and pleasant to repair to the watering places
—to Fiogei, to Salpe Maggiore, to Montecatini.
One sips the waters, takes the cure, Hatens to the
aper-air concerts morning amd evening, and re-
turns home tealy o face winter with 4 smile,

Chic Clientele at lschia

Fiugei's water filters through
voleanie rock, arrives at the sar-
fooen warmed e fifty degrees;
tasteless mnd full of radioactiv.
iy, Up ot Montecating, just out-
siile Florence, you sl under
shade trees, Heten to the band, sip the water and

cal mugnibeent food.

lschin, the island pear Copri which was the
{vomtain of youth of the old Homans, i= populdir
spnin. Back in the old davs it wis a sure cure for
the rhewmatism a man conld get Tunning around
a drafry lorum in o thin toga. Today its waters-are
deseribed us the most radionctive In Europe, imad
it attracts a chic chientels to mateh.

Carnival of Eating
g = _- -_I:"'_lﬂ‘l'e All of fashionable France re-

pairs to the Dasque conntry in
the Fall, when the scason cen-
fere |I.|'||r|.|l-|;| T|||' '--I‘I.'I'lill.:l' resart
of Biarrite. Folklore festivals
- featuring hary Basgioe danoes
are staged at Biarritz and surrounding villages all
through September. A mild form of bull hghting,
at which the Spaniards would speer, is held in the

Basmque towns T early Fall and also in the aneient
Rutman arena at Arles in Provence

While all thas activity is ampant in the south of
Franece, op in Burgundy the Burgnndians are hav.
ing ot their favorite sport—eciling. Franee's list of
Fall lestivals is headed by Dijon's Gastronamic
Falr, o two-wnd-a-half-werk ealoric binge,

.lm Alm between Courses

The Fall lingers long down in
Spain, the pulse of life grado-
ally turtning from.: the resarts (o
Madrid, Bareelons, snd Sevill.
Inn the :'1I.|.I'I1..1]- g ki pies on ot
Puerta do Hierro Club's conrse,
there are pigeon-shoots, soccer matehes and, of
courst, jai aled. At Madreid's Recoletos, a smart
dining spot, you walch jor alo: between coursps
and dances, Theaters and movie honses don't upen
until 11 pan.. and the erowd deesn’t filter Into the
night elubs until 1 am. Most clubs have 8 mini
mum charge of about fifty cents, Amerlean, wnd
ut ane #pot on the Plaza Santn Ana yvou can hire a
troupe of Flumenco dancers and a private room
until well phest dawn for the likes of twenty dollars.

See your Travel Agent

Thiz whole new world uniolds
after a plensant vovage al sea
aboprd one of the modern, Tully
alr eonditioned Sun-Liners of
American Export Lines. The
sentsibile choien {or the Fall trav-
eler is the Southern Gateway to Europe. Summer
and Fall linger long in the lands along the Medi-
terranvan. The new sister-ships, Constitution and
Inddependence, and the “Four Aces,™ Exeter, Ex-
cambion, Exochords and Excalllnr, sall regularly
from New York Harbor bound for the sunchine
ports of the sunny Mediterrapean. Why not stop
in at the affice of your Travel Agent today?

CAEL. haa

Published as a travel service by

AMERICAN

EXPORT LINES

4% Broodwoy, New York &, M, Y.
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Ske Giows.”

Sincl@ir growth sparks hunt

for allded crude oil production

Senmogroph crew blosh o hals

e infe the deser! in xvearch for oil,
When oil for America’s lamps to accwmindate sothicient reserves
wis extrocted from whale Dilubiber, to sapply [uture requirements,

Brst vou had to find thie swhale .
: : _ : The ( OIPRY & program o meet
Today, when Amerion's thirst for gasoline :
‘ the demands of its exponding markets

and other petrodetom ]1r::|-:1uL‘.-.' _ _
) _ ) _ . i another assuronmoee ol
i woell-nieh fusatinble, the first neohlem . o _ |
: ; Sincluirs rontinued proveess, And

i5 to find erude il
anather reason win

To hr-|5'| sptisty this demand, Sinelairis . .. n rregit name nooil,

SINCLAIR

A Great Name in Oil

Sincliir is 1-.'-.J1r'||i[|1..l_t hinndreds of mdllions

of dollirs in a comprehensive DI

to Increase its crude ol l1TIZ!|IEIJI_'IIII|| sl

SINCLAIR OIL CORPORATION + 600 FIFTH AVENUE +« NEW YORK 20, M.Y.
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FRENCH LINE'S NEWEST SHIP

FLANDRE ~

Elu TS 111 ..'||||:||!i,'l r"..--u:..--

. i I 3 i 2
 HERTL RN v famotes French arfsan . ThiF
i:l 1 I'-I" r II!I' II" II-IIE IEII I.llI -.II I |-II|I .
1 bransablinmte servi
."."' III:-.ll r | I|I'|I Fil I ;:i:llll IIl

20 300-ton,. mir-vonditioned Flamndr

combmes modemity with mformal ¢
toet—the sdeal ship Eo ||||||||| ;
mngs and enmses, Althourh endowed watl
thie spoeed of o Lirg |=1'- r, the Flandn
1 ddesrneod for the vonva2er who [art frre
Hie mbtimate hio (i ity of 1 smallos

The beaubtiful Flandme a g skl
the geept Liberte jmd the eclebrated
lle de France, oo Hers Fre juciil s
mes o Enplond and the Continend
U each of these shins vou willl emem

matehless French consane and losaoon
appombments —with cheerful  Enefish

cakine service. For an L} E'"||:|.|.'_- L
i en rogte to Europe. Havel abasind
France-Afloat! French Lane: 610 Fifih
I'l-l_ll'.l 1’“‘--""'._ My "I

YOUR GAY CNTRAEE TG FELUROFT

‘French fine

e picde st hmripes Te Fermgh Linsg
trevsl mpssi

sihimum Ihaill-seazon, pne-eay fales for Plymoith (uightly bigher for Lo Havm) Libertd, Fird Clos 535 Cabm, 5210 Tairisl S1ES 11 da Fraoos
; | I i I" I 1-.'- E I '|!. n t-'l| ! I i : ll:- H rrind I"H. II--I I:;| T.'-I-' |-.1| : l-' I:'II'I'HF' F.rf.-n.:h L| fia: u!f:.:p. E-I' SR E :|-- nn I'I i
Lirvwfamd Malifan Man®res] Mew Orbrs Fmladsinbia, Mirfeinl Son Fomceag Seadlile Toresd b R B L. Washingtan 0T Wisiipes Wi




"' N 1. T oy
0 daliaktully :.‘.-'Ir'-r_:_'n.‘_
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50 esy fo visil in parfect comfort

Soitk
AFRICA

l'[||||-.|'1l|ll
beauty, Photograph wild
A TTITTA ER |'|':I'- VUMAE CAr;
thrillat world s-pughtiest
Victiorig Falls Ewoy ewoellent hovielx, beachest
iir-conditionesd  tmms: oall conforis pnd  con-
vendenoes. Enpoy “different™ South Alridia o
of African Faleioow or African Entevprise. Die-

Ligghvedasl 1 .|||'..'.'.|.|. (e fimers HPRCTDY eaami-
Henver ks woulil have paiil Tor | st Cuisme,  HErVIC Mlan vour own
e sofivendre hald vou traveled el '-||. lake o “-IJ" crulse With every-
in Tennessea i the middle 1EL (hing armanged. Fare to Capetown 3650, up,

Wy law, cach pelt had a I-a,:r|_1|_|,_||| SEL Vi urlrun]'lu“rurﬂr write Depl. N,

Hut toilay, whether sou go I
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iwer Siroch New York 4, N
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First National Bank of Chicago |
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/ENITH

proudly announces

Ztee New Royally Line ‘

2

uahty

with the K-53 chassis

The Finest Television Receivers ever
to bear the Zenith name

I his week. over the nanon, FZenith

dealers cordugily IMyIEs YO 1o Wit
an echievernent i Cauliry Televison,
Here, in the new Lenith Royalty Line

tg the chima af a thiny-thice yeur
reputstion for Quality Leadership in
prisd uct al radionic scicnie

To those who have drepmed of ooe
day moving up o Zeoith (Juality—
WK '-'|[]|_|_'J'F_'I'|' p #1 g 1i"ll_ I Ii.'_‘u I'I.IE'- il
|u*|:-' L F RS (e N

Yiou will recognize first in these
maghiicent new instruments an al-
sy Tkl .||_-'l.||:|| -|:. T MUaThgnces
ol the past lo T wrnderful and el-
forrless switching from channel to
channel, with the nead fue reruning

all bue absenr In the spar I!.J.I:IJ_."_; biril-

Shlrve) Mew Zenith Tefavisien Camaole Madel
EFIe0R, 3 heings (JdE W, 10y, et olosils
imifidely wlil gewuing, l&EErboe mohesgaay. 8
nami s gt welasind dprgdewody. VIFO F3* Sea this
gzl |%s =any aihar Zanith models new oo dlepiuy
HY plml S5 EN]

| 15

Zenith Rodia Corporutien. Chicago IF, Hinuss
Bockcd by X yeorr of ' Kpouw . How
in Amslipnies * Exclusively,

A wide range af Juplrl' cabimetry
A wide range of prices beginning at 1[G 9§95

liance and sharp conteast of the vastly
mproved pcrure. inche redecoions
proot quality of the new tube. In the
provigion fol LHE

Andd to you who have r.-x'_:n.:iL-L:u.u.--l
the ditficolties ol distance and I':II'-_'-fl'.'-
Aren reccpllon—a promiss of o reve-
larion in improvemens: Even infringe
arcas, youf LZenith ¢an bé mned with
ane knob and the picture "locked™ m
elirminuite turther tuning

J'Il_r-;_ 4.} |a_|||'||'|.._|| I||i.|| FII_.I[.]_.r I_'Ii'
dence of Zenith's Qualiy policy—a
pedicy that brooks o compeanise
with Quality for the false lure of low
price,
Here o the fesolt of months of

tearinge and tetestine o virtoally 1me

- - i -.-n.ﬂ :'
eeq TELEWIRION

possible TV arems. The resolt of
vustly greater rescurch. The resull of
many mare dollurs in supenor ng-
neering, costlitn pur, Nner assem-
|-|:|'|I,_‘I The result ot conerolling
within our own- plants, overy stop in
the craftsmanship you look for moan
ECATETT I nImEnt insTrlmicnd :||-|; "‘-l-"-"-"
O &' SO YosElls

Your Zonith dealer fnvites voe
see the tew Zetaith TV We renew our
pledpe and  promise— that from the
micETent s r:‘;.:l_l_'l:'llllcl.'.':l | LU e
Coaries into yout home - and through
all the years of vour enjoyment — you
wili know there i3 nothing in the
whole wide world aof television o

COHTIPAre Wit Your Chodce.

BUILT-IN PROVISION FOR UHF

Evary Lanith T ssil aver built hoaa baolli-in pio-
«inimm For funar dtrips b recpive the caoming
praow -0 e LME wFitigie wallvow? 156 obs of any
gulskde conveitar 84 ocdopror. Ne athior Telieis
wiol masufacbarer can moks tho) olote moak,
Ansiher pxdonpnle el Zonith enginoaring fore-
ikt that prolects yoar Invesrmond 8 TY

L.' .
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atisfying visi
HW'I" Ir

See Autumn at
her flaming-foliage
best. ... Harvest
happy memories,

increase zest ! N

FOR RESERVATIONS: Addors
l'-:li:l 14 ".1 e "l.' i _'-._ L% .|||.__ I'i VP §ir
| ¢ r i |

Pennsylvama

OWNED AND OPERATED
¥ UNIDON PACIEC |



Pleasure? . . . Full measure!?
Price? . . . Pleasant surprise!

I v think that |=:li_‘]| l'|'|||_|!i1:- o g motor car goess hand i
hand with high cost, vour Cheveolet dealer has o very pleasant
surprise lor yvou.

You'll be surpriged w1 the stvle and quality of Chevrolet's
“-lll]'u I"n i'i.-]:e'l'- - o Ll anpdy ||1-|]'. |.l.1. J. i"'JII'-' i EJI-.":|1'-'-'|' TR T!l‘lli.

You'll be surprised al the smoothness ol oew Centerpoige
Power . . . with Chevrolet’s fomous valviein-head enene
ventered, poised and cuzlioned in rubber by new higli-<ide
moitniines,

You ll be surprised at the comlort of Chevralet's improyed
Koee-Action ride ., . .
uiliid feel on the road,

atl the CUSY W) this car handles and s

In even respmect, thits e, J'L_-_' Cheveolet offers voi a Fall
megsure o motoring pleasure, And yer—most plessant SUrprise
of wll—it"s the lowest-priced line in its Geld! See vour Cheveolet
dealer soon amnd satisfy yoursell that there™s no reason for paving
miore, Uhevrolet iy =00 of General Motors, Detront z lI|.'|i|'|'.;_:_-;”|_

MORE PEQPFLE BUY CHEVREODLETS THAN ANY OQTHER CAR

The ﬁr{;/ £ine (24 PRICED SO LOW!

/ CHEVROLET /

b Qe afmdee by Ulers somert Sjst Omapa
Inmees youp reslead, rebuvesd wnnd resily
1-|' Illl

Salpdly nd o Jine Ienar st —1hal e
Powstglhili  nubannlbic  Ermesnisss
with =ai peedrrdald  Woulve i Tl
eaegil® il Subompatee Chavke  Olgs-
tiarnid odi v Faree el a1 =24 ol

ok ud s fhe orwaal aiediu o evparier
kv rolel offers & obieog o 2f edul
coliary ] Pawee leine suablid s
L wills ooliw waatobidd mtepnoers i
[le Lause mushela

=

deungd ik tliad bl
acipne | hiewrobel Sdation Waans with
| sbes] Puwly by Fishssr Fowr diwers
For e enlraney el #ait

MHowure fur fipw Saner

Foarelimmamii et ' slfipiuid sy
g from dbinairaked o wepaeriienl i)
e ad N |.||"| i el E e [T 1]
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E'l.ru-ry'bmly'u woaking up to the fact
that vom ean | lide miones 1.-.|.+||1.||||
carey fE in Amerioan Ea ELL=r
Fruselers ':_.|.|I.I|IIJ.'.- Fhevire 10073
LoTN [T iF thew're losl or stilen voi

get a quick mefunc. And they o the

h
l
biest-known, most widely ace ||-II'I'I
cheques-in the world—s spendable
as cash o1 rdfld et

Insizt on Americon Express Trowv-
elers Cheques at any Bank — ;lus
principal Wiestern  Undom, | Ballway
Eoaprress odliees, Ciunly 75¢ per 5100

“And 1o insure the safety of your frip, Sir, 1009, SAFE—EASIEST TO CASH
here are your American Expross

Yravisie Chencsn AMERICAN EXPRESS
TRAVELERS CHEQUES

EXFRESS YOUR FREFEREMCE FOR THE BESTT B
i

K

HTTING PRETTY . .. Leica phalo- T¥
gfaph by Curtn £ Mfisuds,

Morth Stommngron, Connecisgud M’

I
How to get

(Oufstanding
ch ures

No matter what vou're shooting for, o Leica
camera puts your pictures on a higher level,
Linsarpassed precsion lenses point up afl the
interesting detail . . . el the subtls tones and
cotitrasis, Y ousighit and sonap with an enstine-
tive vase that helps cateh any feeting mood
or motion, A Letca’s small and hight enough
to carry without comseious effort, Yet, with
it. no kind of j.lll:l-lu!il‘:‘lll-l.!:i 1= bevond veowir
SCTHME, Lset the story from vour Leica dealer.

-

makes better pictures easier
E. LEITZ, Inc., 304 Hadsss Sorunt, Mew Tark 13, M.Y

Mentivn the Natiein! CGeographlic—Tt ldemifiea you




woreed geebe gd Ao imurore. fharis, Frones

with its captivating charms

You'll slways remembe A f /5

> d runf ;{'_-. J;ru.|r_'|.' I'|||r|:|"- _llrl' {ifl e [ M Fn |rJ'I.1 FErTis TIT'I f-.'-lil'hl'l'.'.llfll..!l'l'rri.l'l

A clty o Hehtheited bmehiter awalts vour i gav, epctiygntinge Paris
It's i iidesp et tabale viestlon setting, wrnd 828 s dear ws tonornow whien
yime e by TWA, During your ooofortable Highy ahmad, vou'll
ey WA s Wi b |--'||||.|||I,l. ieeiiis batdyad servbioe wiped 'l||.1l'.!!l
cisbsimet, Avd vori' |l aprpresiite the smoptl, 300-mph speed ol

il [ aclalale, weiell |l|--l.l'-.|. TWA Copsitellapions, For

ey, v oy take mibvaptasre of TYWA S "1i-.'l. b catirink

{':.ll,_..,'l'“,jl_ll.l._'. w8 & :. 1T |:r.]1.a'i TR L g b | N | II_.Il. 1LILI|I|.II.I ."IIIIII:'l 4.
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Don't ‘guess

yourselt out
of business

Rate the risk vou're taking of fire
destroving the records yvou nevd to

stay in business

Viosler FIRE

Lells vou in 3 secands, Mail COUPOn

Friwe! DANGERater

for vours, today !

Just how big a o=k are you wking of fire
destroving the recards vou nesd 1o slay in
bttsinesa?

Don't guess. You can’™t alfvred to. For 42 oui
ol 1IN firme thiat lose their neeoiints receivable
amil other vital records by fire

15T BTTL

neEyelr e II:ll"r'.

in A0 seeonds with the new Moaler

FIRE PraxGERERtar. J-_t-_- by Lses, \iCurpe |
Ledhiening I!-.1.--"|| ain the St E RS (TR ail  hire
profeclion engmeers- with thouzenids aof tires;
A tum ol the dal lets von COanpars ihe [Hrie
Ection  voi ferre with the proteciin Yoo
meed—in YOuT T-.1r1n||'|.1r Py anld }l||||4||r|.__'.
']-II'-.-"- it conseleration l'.!!ll' (il |l.i||||.|I||11I.
aoedpand sy codibons, mture ol neartiv stroe.
[ares, more than o doren important tclors:
ESE THE COUMOGN, WIITE TON YYi® FNEE MOG=LER
FIRE DANGERaler, TORAY, Lomorrew. might e
just ong day ton late. ‘

* Mosler Safe "~

= 1520

Wordd s fovgent Baaddaws oF S and Daal I-|
FHE MOSLER SAFE COMPANY .Irh_-l::_i
||llr1:r||T.rJ.|'. il Hemealion, (& y-
Meass el e ilie Tree FIEE DANCGER G
NN NY S e
i
FImE =4
LR ER
e ra ATATY |

™ e e PR il ks

" drink all the coffee

| want...

DONT STOP DRINKING anFEE...
JUET STOP DRINKING CAFFEIN!

'[1 it b coffee thal Keeps so many people
at might. I's the
ciffledn that ordinary éolfee conliins,

awWnke PR VE= e e

S o the mulllons who've switched Lo
Mwiew Extra-Rich Sanka Coffee. 1'% one of
today s mosl flavorfs coffees, amd 15 9775
caffen-free, 1 Bives You all the fr IETINt,
satisiying i |h-'-||'-'h vy ool line coflee, vel ean |
keep you awake!

Cict New Extra-Rich
Sankn Coflee todav!

DELICHOUS IN EITHER INSTANT
OR REGULAR FORM

Producty of Gaser ol Foods

NEW EXTRA-RICH

SANKA COFFEE

It's delicious! Vs @77, caffein-frea!
I lets you sleep!




A wvolce out of the past .

- I!-'H:"Tlﬂ M Ei0FEy fewar -;rr_ln—-:d-p-l - DEE0 e e e

They alpreia ars snodunng |:|"l1-ﬂ- such metsnge m raprinted hers, I appbecrad 30 ' a-Li

=go hia month o the first of the Metropoliton's heslh cdrertiiemani.

The Land of Unborn Babies

N Mucterimck’s play—

ll. l._ | Y
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wide the big gate. Qur fies the stork with o
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Thie baby eries lustuly az leaving its nesr of soft
; g .

fleecy ¢lonpds — nio lr!.-'.uln_h- whart kind of an
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land
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As each child 15 so0 born
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R CYUTVIMLLE RS Bl Fritece, ||"|'|=r are
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So thar whetever ane Ilulli- . —the need tor better
And whetever cre listens can
v heard the call tor such homes from the Latd

|,|i |_ I.':!!- 1FT l'!-.1|'|r'=.
The call 1= being heard—

'.l_.-'ll. | _i_rlq_ll L I = L, ekl -] -||
Clagses m homemaking and motherhoad: b
public nurses and
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W/ oS aid
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By Congres that has passed the Mothers and
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Metropolitan Life

Insurance Company




Unwind it, and there's a Puugﬂlin!

..'.!I II:I.". 1I|I. -Il.'all'l.l_-kll--llF r-_l'l'_'. il |'i._¢|“.||-|1 =
o mn'E oo tough for the Afncan pangohn,

AManiy iricigp

Surprised while he's our in the opén, the pans
:|_'|.|'|||| -i||={||'. )| |||||*~ A ||- -|:.. IMece i | ||| ||i'- SNICILYT
berween his forelers, And b voush, ovorlappomg

i les—rulted | P ke a [ITHe cone— persande b

foe to pass Hin I*_'.'

Linfisrtunarely, vou can £ curl up. as the pat-
i dises, when danger threatens. B Vil can

provide yoursell with o sure and relinble device

) protect Yol TR 1|I|. WO .'.I||| pgn Ol money

which danger may brmp

|,|_| ITET |.!'|||..r .||'.I|| i .IIII.'.;I.lll'll |!1-.|-|.:||.|

— 0l whae a lood i cin tuke off Yo e |

can eviert moke sure you'll have an income
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||I-.||-| |I:.,
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| ravebers arent o beoker,
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[ he Travelers
FORMS OF LIFE AND ACCIDENT INSURANCE
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f’f/ A fuscinating variety of sefity aweaits vou ona Cries Line Crun
J?fffjfﬂ TO THE CARIBBEAN AND SOUTH AMERICA
12 TO 18 DAYS OR LONGER...SAILINGS EVERY FRIDAY

FiF™ n A T I . a =
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