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Miracle Men of

the Telephone

By F. Barrows Corroxn

In observance of the contennlil of the blrth of Alexander Graham Bell inventar of the 1elophone, on
Murch 3, 197, the Natoxar Groowsrme Matarmye prosenits this store of the Bell Telephone Falwormtories.
which cprey on the work that Dr. Bell began. T, Bell was one of the oricina]l members of the National
Gedgraphie Sockety when it was Joonded n 1585, While President of The Sodiety, 1894 tn 1903, he initiatod
the extimsion of s membesship and the populnsiation of {5 Magazine. He conteibuted o the Nasioxac

Groorarin Macazoee - amd served as a trustee of The

Socwty unfil his death in 1922, Mo Bell and ber

family guve The Sockety fis Grst builkding. Hubburd Memaorial Hall, in memory of Gardiier Greene Hutibard.
it Presidenl of the Boll Telephone Company snd first President of the Natlonal  Geopraphle Soclety

sat one day with a sclentist and a man
who had heen tolally deal fram birth, He
tever had heard a3 human woice,

Before u= were a small luminescent séreen,
a microphone, and some complicated electrical
apparitus.  Turning =0 that the deal man
could not rewd his lips, the scientist spoke into
the microphone. T: he talked, o series of
patterns of dull groenish-vellow  lines and
shadows moved slowly across the screen, rising
anil ﬁlTllm;. now blurred, now shurp

Waltching the screen, the deaf man smiled
and repeated alood the words the sclentist had
spoken-—words he could 'not hear,  “All of 0t
wns perfectly clear.” he sabd, “I can read
those patterns now aboul as easily as print.”

What he was reading was “wisihle speech,”
a by-product of the never-ending study of
transmission of the homan veice carried on
at Bell Telephone Laboratories. With i,
spuken words are turned into visible patterns
on @ scereen that it is possible to fearn to read.
Like shorthand, they are patterns oot of words
bit of sounds. They provide a new way of
studving speech nmi hetter aull A NEw wWay
l?jr {hr deaf to “hear by seeing” (pages 300,
3011).

“Visible specch™ is only one of the countless
achievements of the more than 2000 sclentists
wnd engineers of the Bell Telephbiine Laborae-
tories, They, with as many mere associntes,

IN A quiet room in downtown New York |

carry oo toduy in this great research institu-
ton the work begun more than 70 vears ago
in a4 Boston attic by Alexunder Graham Bell,
inventor of the telephone (page 25811 % These
men today are “inventing” the telephone of
TOMHTIW,

Amazing things they do make them seem
indeed like “miracle men.” Yet, like all scien-
tists, they actually get results only by long,
hard work, over months and VEArs:

“Our }uh essentinlly, & to devise and
develop facilities which will enable two human
beings anyvwhere in the world to talk to each
other as clearly as if they were face 1o face
and 1o o this economically as well as effi-
ciently,"” Ik, O, E, Buckley, President of
Bell Laboratories, told me.

“To this emd we study everything from
the most fundamental matters, such as the
mechanism of speech and bearing and the
molecular structure of copper wire amnd rub-
ber- insulation, to the detailed design of equip-
ment. We're equally interested in an apera-
tir's enunciation and in building her switch-
bolrd for long life.”

Everything that happens to human speech
between the brain of a speaker in Los Angeles
and the brain of the man he is calling, either

*See, in the Narmosar (rommseme  Maoaase,
“Mirncle of Talking by Telephone," by F. Rarrows
Colton, Optober, 1937, and “Prehistoric Telrphone
Erayn,™ by Alesandiir Graham Bell, March, 1972



Alexander Graobam
.I.I|_ Ik
i1 W ashingt ih i in 1Ak

nverl i the Ltelephot
Lt the day ad

Hell and Mrs.
|

it Ed

Hell

[Then

peni]  Esn
4 ipiend

Lrarden

itie i -citizen ol the United Siates angd resicieni

Baddeck, Msova Sootin

L£_ INN
i i1 Ti 1T l | i Tl
i VT ol REErieL M el s Ii
..... | cunverss like heuting peop



Miracle Men of the Telephone

in the next block or in far-away Porthund,
Maine—or even Paris or Shanghai—is the
cancern of Bell Laborataries people,

That includes such diverse things as taking
movies of human vocal cords in action; chok-
ing off mischievous round-the-world radio
echoes that occasionnlly distort transoceanic
telephone talk: and harnessing the energles of
countless electrogs which are so small that no
one ever has seen ope and which, in fact, may
nol have any definite form at alll

Out of all their work has come not only the
worlid's finest telephone system hut many other
nseful things pot connected directly with (he
telephone.  Among them are many phases of
radio broadeasting, talking movies, and public-
ackdre=s systems,

Out of telephone research, too, came the
electrical gun director, which gave Allied anti-
airceaft hatteries in Waorld War 11 almost
miraculous pocurncy: the mirrophone, which
shows you how your own voice sounds, so that
vou can Improve vour spenking or singinge;
and of course “visible s

How Alexander Graham Bell, born in Sont-
land 100 vears ngo, March 3, 1847 would have
rejoiced at “visible speech’!  He was origi-
nally a teacher of the deaf, and it was his
guest for better meéans of leaching them to
speak that led Rim to invention of the tele-
phone (page 282). Bell himseli once tried
with only maodest success to work out a
similar jcden as an aid i teaching his deaf
pupils to utter ounds properly,

Though not vet ready for general use, mod-
ern “visilile speech” has great pessibilities.
Dreal people can nnd have leamned to read it,
and thus use it to “see’’ what others are snying,
Hooked on to a telephone or radio, it would
serve the some purpose, though that ks still in
the future.

Teaching the Deaf to Speak

Better still, deaf people can use it to ime-
prove their speech, a difficult task normally
for those who gre dénf from birth or early
childhood, for they are unable to hear the
wraper pronunciation of words and their speech
i3 likely 0 be hursh ond nnnotural.

With “wvisible speech™ they can practice by
wialchmg the patterns of their voices on the
screen and comparing them with patterns of
normal speech, until they learn to speak cor-
recthy. Itz use in teaching deaf children 1o
§IEE'|-E is now being carefully studied by spe-

alisis al the University of Michigan.

All the “miracles” of telephone engineors
have come from the study of electric waves,
which are among the most seonsitive and tem-
peramental things in the [T niverse.

275

Electric waves used in the telephone have
pnly about one-millionth of the power that
lights the electric lamp besiide your chair,
Nursing these sebulous waves plong, deliver-
ing them strong and clear over thousands of
miles of wire ot through the air as radin waves.
passing them safely through millions of con-
nections and relays, and doing it alwavs better
and [aster; is the main task of Bell Labora-
lories men.

In doing that job, they have reached out
throvgh 93 million miles of space to study the
sunspol. ¢vele and o learn to forecast the
showers of electrified icles from: the sun
that periodically disrupt mdistelephone chan-
nels across the oceans,  They have probed
into the mysteries of how eloctrons, dancing
insicde the atoms of a copper wire, transmit the
energy of speech from ope end of the wire to
the ather.

Bell men's problems are never-ending and
EVET TiEw,

Inside the mouthpiece of your telephone,
for instance, behind the Hitle holes that you
talk into, a thin diaphragm of duralumin is
vibrated by the enerey of vour voice, To pro-
tect it from rost-prodocing micdsture, it used
to be covered with a membrane of oiled silk.
But cigarette and cigar ash, mixed with the
moisture of people’s breath, pot inside and
made 4 caustic deposit that ruined the ofled
silk. S0 Bell men worked up a synthetic rub-
berized protector that is impervious to that
CAUstic action.

They've developed a paint for telephone
operators’ chairs that won't snag the girls’
stockings or rub off on them.

They've rased termites to find oot what
thase iciots insects dow't like to eat, to
help find o preservative for telephime poles in
termuite-infested country,  In the procesa they
discovered that termites will pine away, refuse
food, and even digest themeelves il their
colony 15 disturbed, Mavbe that will be some
eomi{ort to vou if vou have termite trouhle!

They bove a movie camera in which the
film runs 70 miles per hour, taking up to 8,000
pictures a second, 1o slow down the movement
of fast-acting mutomatic switches (o see just
how they work, or why they don't. Those
cameras, incidentally, were used to phitograph
still-secret details of the atom homb tests at
Bikini Atall,

‘ou've wished sometimes (except when
caught in the hath!) for a television =&t bheside
your telephane ta let vou see the person on the
other end. Bell scientists 20 vears ggo built
such a combination and had it working for a
while betwetn two buildings in New York.
But installing it for general use today would
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Lt a few examples will
FIVE YOU an e
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viour  telephone Y s
coal—ahout 30,001
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v crashed granules
of i, in b pea-sized bhox
iust behind the dia
phrasm [nside the
moutnrece { Plate TV ).
Thrmough these hits ol
coal flows the current
(DOt CArrE Vour yoice
over the wire

Cioal is osed hecans:
it's curbon, anil carbon
i fol only a8 moodd cone
duetor bul quite clastic
\s your voice vibrates
the diaphragm, pressure
of the granules aerains
each other changes |
area whore they touach
That varies it= resist-
ance o the current
passing through,- and
transkile: vour voilce
witves into waves ol
HISRAR rrent
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Witlter 5. Giffun phit), Preafdent of the Amaricin Telephone atdd Tel and replacng 1 oosts
waph Campany, watches wl wrmulfoy § led into s machine which com-  @&tfoumi$2 50,000 0 vear
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between New York sod Washimneton in 1927 You can't make conl that way, thoupgh: so

Constantly delving into endless secrets, soly the Bell scientists have found & way to make
ing. Ccodl ol thess problems=, sarching for knowl tiny balls out of silica sand, o small that eve
II'|". it will be useful In wavs as VeL un tricler o |||il.r-l-.l||l|' |-.||':. ook smaller than
known, Bell Laboratories & typical of the 5'11'. -:|'-'-| Heated methane gas 15 passed ove
many gréal industrial research institutions of plobules. 1t deposits on them a Inver
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Whracle Men of the Telephone

When vou talk today
by telephone  between
some Lerge cities, yvour
conversation may travel
with several hundred
pthers, all moving to
gether Incide the new
“toaxal  cabde [ pag
W), They all travel
on currents of high
frequency, each  con-
versition us=mnme o dif-
.-'.-rr-r-r I-,ﬁ_rul |lf f'1'l,:||'-1:-
I wave lengt
ust as each station
visll #et o vour tiddio
has itz own bhand of
wive leneths,
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[hat combination of
f -
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the cabile is like the
white lHpht in a theater
ight, contiuining
writhom 1tself all the dit
[erent colors red
hlue, green. etc Tu
throw o red Heht on the
stape, you, use o red
filter which leis anly
the pass
theoweh @ o hlue one for
i biue hight

wave lengths, m
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Man-made Crystals
Improve on Nature

YO seprirate out s
gl telephone converss
tions 1o the
with ¢

md PR REY Wy Ll
ectrical hilter

BeedT ThseErs NiTlad

Stvlies Tlave Changed in Operators’ Heandsets Sinee 1550

Czig] at the rlght, ln oy L ol L7 years ag = 1k iifamed b 7
: - - 18 =Ly, L LR O FRETS AR, WIS i LaiIAEERE D10 TTRELs
Heart of each hlter js b v f e - ; ' .

vhilch weghed six amd opée-hall pounds. The bax contains the transmitier
pae or more guartz Clpornior af the lefl wenes the litest beadsel, welshing only five snd sii-tenth

..r_-._-_._|_|’..h_ pach of which L ERCE 'ranamdiier 1
vibrntes an unvarying
mumbier of 1imes per second,  The covstal filter
lets through only the one conversationm Lo
which it s tuned. Those crystals are made
from a spectl grade of quartz found almos
exclusively in Brazil

Lhat brings up the story of how Bell scien
f1s1< a I-.'.I:l:l- 'ilf'!_llrl-'.'l'll o SNatore” and made
artificial crystals better forsome purposes than
the natural Brazilian kind, Those artificial
crystnls played n big part in helping 10 win
World War 11

When sitbnarmes heman sinking
A led '.'i'.'.!'-l"l- 'L"l'i.llll.F‘-1:l', TS "'-.-_]1.“_.' i‘-:-'l_.‘--l'] an

[ e

urgent call for o device hetter than those then
N use far Iocating submarines uniles

Best way

WILET,

o locnte o submereed subimarine i=

mains bedore

the madth whan L

TEETHR LiETTagtd
to send out sound waves through the water
which strike 1t= hull and bounce back to their
siiroe;  When converted inlo electrical waves,
they revenl the distunce and location of the
submarine

I'o converl the sound waves into electrical
witves precisely enough to locate a submarine
nccurately, the best method is to use crvstals
which vibrate ot a very precise freguency.
Cryztals of natural gquartz had wme BEmita-
|-"I'|.- [-'f § e |||_'r'.n-:~| afiid ,|]"l|| WEIE SCAreDe
and those two facts made it essential to find
y Detier wav o do the b,

Bell men saved the day with artificial crys
tals. 11 vou put a little water containine salf

ih o <aucer gnd let i sit 1o the sun. the watet
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Fhe Inventor Examines One of His Twinsbeaving Sheep

Ehed]

Jones"s Locker Comes a Smibing L.
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L. Bell's Prediction Comes Troe. He Talks to 3 Moan “in a8 Distant Place™

evaporates amd you have some salt crystal tdeposit on the seed (Plates X1T and X111

left in the dish Caradduadly o lorge, clear synthetic crvstil s

J |'r' 1l met £urian I"I- e W'y §101 k- FELERT L] Vhen 1t's ireE enoinetly voir takes 1
2ol of arddi il '.i.'I il = O e i q Ei'.'l...l. OwE. Cul -| !EII' i |-I| | Art. andd 1 —.I b 0 i
wilution that comtained ammenia, hydrogen, over again to build another erystal

0l -||!_..|'i| acl L Fiedr i || Al SR TR Fhise svnthetl sfdls g :-- M fjuRrtE, Ll
ol 1t, and what they hid left was a <mall they e Dkl in almost the same wav that

rvstil, This wis too roush and imperfect to Msalure mukes guartz crvsials But Nature
use in submarine detectors, but it served as tiukes uncomnted thousands of vears. while the

e I ¥ 1 T T I = E i i (]
e | b | 1 LiLLl 1 ikl BRIl LLE -"'I||'| .:I..'I._IE' T .'. -II. !."r. il I-. iR ||-|'- %

LI vou  revolv 5t seed In a ton More than a million of those synthetic crys-
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ARTITTE T T
Dr. Bell Lends a Hand in Haoling Down One of His Big Man-lifting. Kites
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Not long ago a man riding in an automolle
in Washington, 1), C., picked up a wlephone
on the dashbeoard and talked to his wife In
England, learning, incidentally, that their
grandson had had his first tooth.

That was a demaonstration of the new mobile
radiotelephone service which is rapidly being
put into use in large cities and on major high-
way routes in this country (Flate 11T}, With
this service you hayve in your car g telephone
with its own number,

If vou are a salesman, for instance, out
around town in your car, the boss may want
to tell you right away about a new good’ pros-
pect for a sale. He merely calls vour car
telephone number, the call goes by wire to a
racliotelephone station, then through the air
o your car. A bell rings and a Light flashes
on your dashboard. Yoo pick up the phone
and carry on a conversation. Later, il you
want to ¢all the boss to tell him vou put over
the deal, you can call him direct from the car,

I you're out on the road between New York
and Philadelphia, the boss ¢an get vou by
calling long distance, giving vour car telephone
number, and saving he thinks vou're about
20 miles south of Newark., The tall operator
ronites the call through the radiotelephone
station that is nearest to that locality. Tf you
don’t answer, she tries the next station on
down the romd.

You can see this system’s usefulness for
salesmen, pofice, doctors, buses, newspapers,
delivery trucks, and public utility repair crews.

Telephoming to passengers or the enginesr
on a moving triin also will be possible. Even-
tually, vou may be able to talk thi= way from
one train to another in different parts of the
country of even of the world, and probably
between passenger planes amd the ground

Just delivering your woice anywhere you
want it gent, over the existing maze of Ameri-
can felephone wires, is a big enough joh, To
transmit a human voice over the telephone,
yvou need first o know how the volce works
and what it can do, and to make it heard at
the other end you need to know how the ear
works and what it can and cannot hear.

Alexander Graham Bell, in one of hiz early
experiments, sang songs into a human ear
obtaingd from a medical schoal. He attached
a thin strow to the inner part of the ear, fixed
so one end rested against a plate of smoked
wlass,

When he sang into the ear, the sound waves
et up by his voice vibrated the eardrum, and
the straw made wavy lines on the smoked
glass, Tn this way he obtained & picture of
sound waves that helped in his invention of
the telephone,  You can still see those old yglass

The National Geographic Magazine

plutes with the wavy lines on them, preserved
at the Bell Laboratories (page 281),

Today Bell scientiste are <till experimenting
with the human ear. Between 20 and 40 thou-
sand nerve fibers connect the ear to the brain.
These nerves, telling the broin what the ear
hears, jorm the last link in the process of
transmitting the voice over the telephone.

New knowledge of denfness and what to do
about it also has come from these studies of
the human e¢ar. A device to measure the hear-
ing of a whole roomful of school children at
once was developed by Bell scientists,

The children lsten to 4 series of numbers
spoken with steadily diminishing loudness, and
write them down as long as they can hear
them. The last number written indicates the
degree of the child's deafness, if any. These
tests, now widely used in schools, have shown
thut poe of every 15 American school chililren
is handicapped it his school work by some
degree ol permanent or temporary deafness.

One Person in 10 Is a Little Deal

The hearing of more than half a milllon peo-
ple was tested in the sume way at the New
York and San Francisco world’s fairs of
1939-40, the first tests ever made of the hear-
ing of a lurge cross section of the population.
Results showed that one in every 10 persons
5 deaf to =ome degree, but that some peaple
have supernormal hearing,

Speaking, of course, is just as important as
hearing in the telephone =vetem. It begins
with the larynx, which contning the voeal
torids.  They really are not cords but two
curtainlike membranes, in vour throat behing
f;:]zr Adam's apple, that vibrote when wou

Seeking Lo learn how the voeal cords work,
to see if the telephone transmitter was prop-
erly designed to hanidle the sounds that the
cords give oul, Bell Laboratories scientists
took the first high-speed movies ever made of
the vocal cords in action (Plate 11). People
used 1o think that the cords vibirated like a
banjo string, but the movies, run in slow
motion, showdd that they really have a sort
of wavelike action, somewhat like clothes
flapping on the line on a windy day.

From the movies they learned, too, that
sount comes from the vocal cords in puffs
Sitce the telephone was alreadyv dezigned to
handle this type of energy properly, no changes
were nesded.  The movies revenled thst a
perssn with a well-trained voice keeps his
vocal cords clesed untll air presure is built
up in the chest and expelled stronglv., In a

with an untrained voice the cords are
open mast of the time.
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Miracle Men of the Telephone

Women's vocal cords ure shorter than men’s,
anil this is the reason why their voices are
hipher-pitchid, Opera singers have had their
vocal cords photographed by the Bell people
in -efforts to improve their performance,  Loc-
tors are using the high-speed camera to photo-
graph diseased vocal cords.

“First step in making a telephone work
right = petting vour voice mto ii‘ ane of the
Bell engineers told me. ““That's not as simple
as it seems.  When you talk, the sound waves
resonate in the cavities of vour mooth and
thrpat and are shaped by your teeth, tongue,
palate, and lips.

“About hali the sounds you utter are miade
within the mouth, the other half coming from
the voeal cords. When the sounds come out
of vour mouth, they billow aond eddy all
arcnd veur head, besides traveding stradght
forwarnd.

“To find out how the voice hehiwves and how
it = transmitted, we use an artibcial yojce
which reproduces all typical voice topes (late
Xy, We found that owr efforts to make
virices more understandable over the telephone
tended to reduce naturaloess, and 30 we Uty
to strike a happy mediom. The human voice
ranges over about five or six octaves, but not
more than about four octaves need to be trans-
mitted over the telephone for good hearing.
To transmit the other octaves would be un-
necessarily expensive and complicated.

Artificinl Vioices at Waork

“Incidentally, we have artificisl volces
working regularly az part of the telephine
svstem.  Sometimes from a dial telephope
violt iy call a number which is in an exchange
where operators hamdle the calls: s0, when
vou turn the dinl, it starts an artificial voice
spedking, and this repeats alowd in the opera-
lor's hendset the number you have dialed.
This is done with numbers recorded on sound
movie film, and the dinl svstem selects the
numbérs to be “plaved.’

“To do its job well, the telephone mouth-
piece should be right in fromt of the mouth,
und the receiver end of the handset should be
right by your ear. That means the hamlser
hi= to be just about the proper length to reach
irom the average ear to the average modth.
The comnecting piece has to fit around the
foce, We measgred hyndreds of human heads,
Bz and litde, ot and thin, male and female,
to destgn 4 handset that fits them all

“How many times have you d:qap-m! your
telephone on the floor? How many times in
a yedr do vou bang it down on the hook when
vou finish talking or get o busy sienal? Not
long ago & woman in Washington, Id, ©., hit
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a holdup man on the head with her telephone
when he tried to stop her from calling the
police. 1t didn’t break.,

“We make the handset tough by baking the
plastic with an electronic Frq:rcesi that gener-
ates heat inside the material, heating it equally

~all the way through, On a testing machine

we cin bang down a handset on the hook
enough times in 24 howurs (o duplicate the wear
it gets in 40 years of wse” (page 314).

Why is it hard to understand women ? That,
too, is a problem for Bell Laboratories men.
It's oot o matter of “advice to the lovelorn™
or trying to figure why lidies change their
minds,  It's why women are somewhat harder
to understand over the telephone than men

The answer is that hisher-pitched female
voices 'disturb the inner membrane bf the ear
in coly half as many places as the lower voices
of men. The higher {requencies of their vojce
tones are not heard because the esr is less
sensitive to them. Yet the telephone must
overcome this handicap as well ac possilile,

When you telephone today in any good-
siged city, your voice is directed to its desti-
mation by a mechanical brain thur works faster
and in many ways betler than any human
birin éver could (Plate X, This “brain™ i
part of the "dial system,” developed 'in s
present form by Bell Laboratories engineers.

When vou pick up the telephone and start
ti turn the dinl whéel, the “brain™ poes into
action.  First it notes the number you're call-
ing, which is, say, Elmhurst 6-6352. Then it
hunts through the maze of telephone channels
for a clear route from vour own exchange to
Elmhurst. [t sets conteols to keep that route
clear, connects you to Elmhurst, finds the
terminal of the 6352 line, connects you to it,
and then drops out to handle another eall,
all in n matter of seconds.

If m setting up & call the “brain™ runs into
trouble in petting through, i turns on 4 set
of lights to show where the trouble is and
rings a bell in the wire chiel's office.

Relavs Run the Dial “Brain”
Electrical relavs play o large part in making
the dial “brain™ work., A relay may hawve as
many #s 60 electrical comtacts which can open
and cloze much as you open and close vour
thumb and forefinger. Part of each n*l:w is
t:flﬂlrtrmnp:m:-l. made of a coil of wire
mrund on an iron care.  When current flows
through the coil of wire, the fron becomes a
magnet and puolls the “thumbs and finges™
of the relay together. Current then can flow
through and on o another relay, where it
activites another magnel, thos closing another
contact; nnd 50 on.
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In “Visible Spoech,” the Words “National Geographie Society™ Take This Form

Wilh an Lpparetis developed o
elsible patternd swlidch can he read
'||||I;---|-j,|| not Wllers Bt souns
WV atinnal” and "Geoeraphic,”  Mosi

Thiey  tirrmi

Bifc] pOfEs

spoils the working of one pair, the other can
handle the entite load of current. By cuthing
divwm the size of conlacls, the cost of the twin
AFTanCmend hos been made less than Ihll if
the former single contios

Today the dial brain 5 even handling many
lone-distance calls. A man in Philagelphia,
malline a2 Richmond, Vingnis, number, gives
the number to the Philadelphia toll operator.
She diale a code number that connecis het
with Richmond and then dials the Richmond
number direct from Philadelphin. This method
15 already in use in several larpe cibes and
|".'!-|'.|1:|.||l‘l,. will b c\lq'llijl‘l: aver the whole
Lnited States,

Giving Your Voice a Boast

Electrical energy rupidly dies away as 1
travels along a wire, and the smaller the wire
or the higher the frequency of the current, the
faster it dies. In some cases it may dic away
1y one millienth of ts starting energy in only
apven or eight miles!  In Alexander Graham
Bell's day people used to speak ludly to over-
coame this loss on local calls, but on a trans-
continertal call that wouldn't help

In old times they used wire a5 thick 4s a
pg-m'il to eyl down the loss, but with the
number of telephone lines in use today such
wire would be outrageously costly, Bell Lab-
aratories men overcame that hordle with the
vacuyum tube amplifier, or repeater, which in
e¢fiect takes the faint dyving whisper of vour
specch amd turns it into o mighty shout that
carries as fnr a= the next ampliner,

Un a fvpical New York to San Framiaco
call it takes about 180 repusiters, spaced every

Fiebl Telisphone [alorslores
| 1=
soto the elmilarity of the patterns made by the shopt “A"
gl paises alsg imn b

-.[||||-_|_l_|_ WETELS Ore FESINSIOETREEl 2N
anitl shadows ol varving shape and intensity which
sounids in

meule Infn vizible patirrnd

16, ma e, to Lacsd VOuT vilce along, hke 2
ceries of men on mounthintops, each one
hegring the famnt call of the man to the enst
and bellowing it on to the next man to the west,

You must not et the voice's energy die
dway too much before amplifying it, however,
for then it gets fainter than the noise of the
electrons eternally dancing insiile Lhe circulls
which carry vour woice. Then, when you
amplify, your amplify the noise, and the voice
te lost in the vastly magniiied roar bf those
dancing electrons, which other wisé no human
par ever hears,

Amazing as it may seem, on 4 CrEss-country
call voice tones pcho back plong the wire from
the other end of the line, a real transconti-
nental echo. Even though your voice travels
thousands of miles 3 second alone a wire, there
s eufficiemt time lng s thot the man on the
othor end heurs both you and your echo, a
kind of confusine double talk. Bell men finally
licked the echo with o device thal stops il
from returning while you're talking.

Ever since Alexander Grahiom Bell tele
winee] hils first sentence over @ wire between

[}
two rooms in 1876, telephone talk has traveled
over ardinary parpilel wires,  Butl tnday such

wires cannotl o the whole job.

Bell scientisis are developing brand-new
witvs of transmitting your voice. Une of them
= the new coaxial cable, consisting of severnd
hollow tubes with a Single thick wire inside
each tube., This cable iz already in service
between 1 number of lorge cities and 18 e
extended o ¢ros the continent,

Still wiher wave to transmit your voice,
without using wires at all, also are being

=1



:II'hIETLh'Ill.'

I K S 0O 5 1

Thix Inveation May Help the Tatully Deal 1o

Many poophe who have been deaf from Birth or early childhood do not speak well boemonse thiey
"‘Winlble speech” they @an comparne
pronounced words until the two match. In
e wseld for teaching - pronunciation of forelgn Linguaets

Iwar the oorrect promunciation o words, Witk

volced with  those of ooreectly

studied by Bell men. They are experiment-
ing with very short electric waves vibirating
Lillions of times per second,  Such waves won't
stay on wires. They must either be shol off
into space as radio waves or captured and
ruided alone the inside of a bollow conduector
or pipé.

Some day these extremely thort waves mav
he carrving hundreds or even thousands ol
telephone conversations at the same time, each
on its own wave length, without interfering
with sach other, aover o ‘1|.!I|..'_il,' electrical I_uth-
Wy,

l'elevision, ton, is coming more and mote
o the fore.  Television can be broadoast
through the aur only a few miles around each
broadcasting station. To travel any distance
it must be carried over some kind of channel
or pathway, and the telephone svstem pro-
vidles o network to do this [ Plate XV).

But, to transmit a television picture, you
must transmit almost instantaneowszly all the
degrees of light, shadow, and perhaps colar in
each of severnl hundred thousand different
partz of the pictore, and do it all over aram
A0 timiss each secopd. It takes f broad band
uf frequencies to do this job, and such a broad
band cannot travel more than o short distance
over ordinary telephone wires,

Telephoning Without Wires

S0 new kinds of telephone pathwavs, which

can carty many lelephone conversations at
once, amd television programs osx well are
enming into use, One 15 the coaxial cable:

alrendy mentioned, with its hollow tobee ar
pipes with a thick wire inside ench. Through

Men of
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Med | Toaladilmme Tatesnlirrs
Speak Move ( Aearly

L TR
patterns gude by their
o wbnilar way the device cun
(pape  273)

such a ‘cable, using six different tuhes at once,
you can semd 1,000 telephone conversations
anil “d‘:-'{'fill television programs, all st the
S bome,

Another new kind of telephone pathway is
radio-relay, which uses a tight, straizht pencil-
shaped beam of very short radio wavaes instend
of wires or cables. These waves are lrgely
iree from static, o

Bell engineers see the time when many
hundreds of telephone  conversations or as
many as halk a dozen or more television pro-
grams may be sent over this beam at the same
Limie,

Radio-relny  uses short radio waves that
travel in straight lines and, unlike longer waves
used in broadeasting, do not follow around the
curvature of the earth. Beyond the horizon
these short wiaves go off into space; s, in order
to trapsmit them any distance along  the
carth’s surface, they must be picked up at a
line of sight distance on the horizon and
rolayed on again to the next horizon, Thus
they move in a series of short jumps between
Lowers on mountaimiops or other high points

Rudio-relny iz now being installed by HBell
engineers between New York and Bestan, A
radio-relay  network eventually may spread
all over the country, supplementing long-
distance telepbone cables,

Still another new kind of telephone path-
wWay, I Ire II-'I]'-J[IH'rl.lr'l. NEW Wiy of transmitting
lectricity, is the “wave guide,” which is really
'.hl 1 hollow pipe.  Electric waves travel
through it like sound waves through a speak-
g tube,

It can handle verv short waves that would
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Alexander Graham Bell with Three of Hizs Grondehildren on Cape Bréton Tsland

With his white bedrd and portly Geure; the inventor o thes pose yessmbles a0 oy Santa Clame. He 8

clpd o poe of the bomespuan working soits that he always Wwote while Gl s sumiiter  Hom Hidnn RBhreagh
Linche for “Beautiful Mounisin™), Hese, in a private aboratory stalled with sEilled workmes and (echnicans,
hé carried on much of his tireless experimenting, keeping detatbed poles on evervihingd  With vwo other ooted
crenitists, S . LangleV ami] Simon Newcomlbs, he once spenl bodrs deoppne o eat (moem his porch boving o
disenvir wihv o ocab abwavs lands on jks feel
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In a Characteristic Pose, Dr. Bell Plavs with a Grandsoo
On the porch of the Bell suymmer home al Baddeck, Novn Scobia, the inventor entertains the boy by

causing “an earchijpiile

" ollapsing his knees saddenly

Dir. Bell b5 survived toddsy by two Jdadghiters, M

Gilbert Grosvenor and M, David Fairchild, nine grandchildren, and 19 great-grandchildren.

queickly die nway in a wire; so someday, using
such wives, it may be possible 1o send through
the wave guide thousands of telephone con-
versations at one time and many television
PrOgrams.,

Some Lime, perhaps, wave guides may be
used  for long-distance telephoning, supple-
menting present-day cables, so that your voice
would be “pmped™ o dts destination instedd
of “wired."

As electric waves come out of the end of a
wave pubde, they can be focused by a special
metal lens a0 that they form a narrow, tight
jot or beam, just as o glass lens focuses a
awarchlight benm, You can aim that beam to
hit something, or move if around to find some-
thing, as yvou would a searchlight beim.

Talking over a Radio Beam

such a beam is used in radio-relay tele-
shoning and in radar,  In radig-relay vou
can aim the rdio beam to hit squarely o small
1O-lool recéiving anlennd 50 miles away of
the next mountain, In rodar vou can sweep
the beam around to find hostile planes: or
ships, or to locaie other planes or ships in
tog: or darkness.

But wave guides, radic-relays, and coaxia
cables are pot much good unless you can

amplity the waves that they cnrry. Thase
wivies, just like the waves that travel on wires,
need a good strong boost every o often to
help them on their way,

Bell sctentists are experimenting with o new
way to do this by uwsing 8 sort of “electron
wind.” This "“wind™ does its work in a new
kind of vacuum tube; the “traveling wave
ti e Short wiaves carrying your svoice or
televisinon sionals are fed in ot ome end of the
tube and travel nside it through a coil of
wire,

An ¢lectron gun at one end of the tube
shoots g stream of powerful electrons down
through the mside of the coil,  Just a2 a wind
blowing past ripples ina pond maokes them
nto bigeer waves, the electron “wind"” gives
i hoost of energy o the electrical waves teavel-
mg through the coil, =ending them on with
NEW POWET,

Diher Hell Laboratories men, meanwhile,
are doing things perhaps easier to understund.
sich a5 hndme how tree branches rub insila-
tion oft wires ond how to make insulators for
telephone poles that won't break when small
vz throw mocks at them. Such thines TILEY
happen right in vour own vard, a Httle closer
t0 home than the mysteries of the eleciron

On a 100-acre “test farm™ near Chester,
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New Jerzey, ix 4 dense grove of voung birch
trees among which are strung strands of “drop
wire," the kind of wire that conniécts your 1ele-
phone to the main line along the street. These
little birches quiver and sway in the slightest
breeze and their branches rub on the wire,
to show whether they will rub through new,
tough kinds of insulation,

Even out in the open where no branches
rub on it, insulation on A drop wire sometimes
breaks down. Bell scientists found it was
caused by ulitraviolel hieht from the sun amd
oone in the air causing a chemical reaction
in the insulation. In the laboratory they made
new kinds of insulation, hathed them in arti-
ficinl ultraviolet light and man-made oxone
until they had something that would stand up.

Only “crop” on the Bell test farm comes
from a bed where various kinds of fungi
grow in 4 low, moist, shady place. Driven
inta the gpround in the bed are stakes made of
samples of all kinds of wood, to test how fungi
in the soll may cause the wond in telephone
pales to rot and how various kinds of chemicals
protect the wood from this attack.

Cn a near-by hill are et up rows of full-
sized] poles, some treated and zome not, to
sp¢ how they resist moistore and ot (Plate
V), Poles are mpregnated with creosole
under pressure to prevent rot, but Bell men
found that fir poles are best treated when
greent, while poles of southern pine need to
be seasoned first,

Dancing Wires Muake Trouble

Chat in the West's “great open spaces,” and
in other e places, strong winds often set
wires and overhead cables to swinging. As
wires swing, they may make contact with one
another, spoiling the transmission of telephone
talk, Swinging cables may crack the protect-
ing lead sheath,

This Jersey farm has machines to swing
wirg and cabile artificially, just as the wind
does it, over and over, milliong of times, at
the zame time checking the number of hits
when the “wind” blows at various speesds,
From this Bell sclentists figure how far apart
to siring wires so that they won't hit each
other,

They've even taken movies of wires dancing
in a high wind and then run them in slow
motion, They slip sections of rubber hose
over wires, too, to imitate the effect of icing,
to #ee how much more leverage this gives the
wind in swinging the wires and how much
strain built op in this way is needed 10 break
a wire,

Here, top, they bury samples of cable, con-
duit, and other things used under pround in

The National Geographic Magazine

the telephone system, to learn how they stund
up and whether water will seep in. Once a
neighboring fnrmer, seeing two scientisis dig-
ging up a plece of cable about dark one eve-
ning, thought they were panegsters hiding a
victim's body and called the State podice!
Meanwhile, other Bell engineers are making
plans for a new and better telephone link be-
tween America and Europe, a telephone vable
uridler the Atlantic, first transocednic telephone

cable ever laid.

Yoo can telephone across the Atlantic now,
of course, by radio. Most of the time it worlks
well enough, Radio waves that carry your
voice travel in a series of bounces beétween the
carth and the ionosphere, an electrified region
of the upper air between 50 and 250 miles
aloft.

But when sungpots are numerous, showers
of electrified particles shoot off from the sun
uriel disrupt the ionosphere. Instead of bounc-
ing back down from it, the radictelephone

waves are absorbed in it or go on through and

are lost in space. Sometimes, too, different
components of the radio wnves orrive ot
slightly different times, causing f{ading and
distortion.

In a cable this wouldn’t happen. You may
azk, then, why o telephone cable wasn't laid
long ago, since transatlentic telegraph cables
have heen in use since 1866, A telephone
cable was designed, about 1930, but it could
carry only one canversation at a time. Some
radintelephone circuits now are handling three
at once o FEurope,

To make an ocean telephone cable that can
carty that many or more conversations at once,
you need to put repeaters along i, the same as
om lomg-distance cables on land, 1o pick up the
dving power every o often and give it a new
boost onward. On land the repeaters are
above ground where you can get st them to
make repairs and repluce the wbes and bat-
teries, You can't do that an the ocean bottom.

But now Bell men are working on a tele-
phome repeater that fits inside a cable and
can be wound on g cable drum without being
domaged, They've designed 5 new, ting, but
long-lved vacuum tube for these repeaters
which has every prospect of lasting many
yeiars inside the cable on the ocean bottom.
They plan to send power out to the tubes from
langd nlong the cahle itself and hope the calile
will carry up to 20 conversations at once.

Radar, Child of the Telephone

When the Nazi menace began to grow in
Furope and while most Americans still were
arguing about preparedness, scientists of the
Bell Laboratories cocperating with the Army
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Miracle Men of the Telephone

andd Navy quietly began to get ready for war.

Since 1937 they had been experimenting
with radar, it no one had found a way 1o
generate short waves for the radar beam that
would reflect back an accurate image of what
it found, so that you could tell whether your
radar had picked up a battleship or merchant-
man, @ bomber or 2 fighter plane.

One day in 1940, long before Pear] Harbor,
when England stood alone against the Ger-
mans; some English sclentists brought to
America 3 new kind of vncuum tube, the
magnetron, which they had developed. Tt
was 4 new, powerful generator 1o produce
short waves that would bring back a more
accurdte image of what the searching radar
heam found. Bell men, conperating with the
Britich, developed and improved the magne-
trom even further.

Radar was “right down Bell men’s alley.”
Working in peacetime to improve the tele-
phone, they had developed new zadgets and
“koow-how'" that fitted il radar like pieces
of a puzzle, Radar sefs used many of the
same things that Bell men had developeil for
the telephone systen.

Vivcoum tubes; used in radar to amplify the
faint returning echo, were developed  from
similnr tubies that amplify telephone signals,
Saucer-shaped antennas, used to diréct radar
waves outward and catch them when they
echoed back, are nedr kin to antennas used in
telephoning by radio-relay (Plate XV1),

And the wave guide, already mentioned
(page 301), which was used to carry the more
sensitive types of radar waves from pgenerat-
ing tube tn antenna, grew out of Bell Labo-
ratories’ search for ways o transmit electric
waves of very high frequency.

What radar did i= well known, One 17, 5.
warship, with radar-aimed guns, sank an
enemy vessel eight miles away at night with
only two salvos, At Anzin beachhead radar-
equipped guns and planes broke up German
pattern bombing. Radar-directed guns shit
down afl but three of 105 buye bombs Inunched
one doy agrinst London:

Radar in America was jointly developed
by Bell Laborutories, the Government’s Radia-
tion Laboratory i Massachusetts Institute of
Technology, the Naval Regearch Laboratory,
the Army Signal Corps Laboratiry, and other
Government, industrial, and university lab-
ratnries.

All cooperated [ully, and, together with
British scientists, they gave America and her
Alties radar sets better than the enemy ever
haud. Undoubtedly radar gremtly shortened the
war and saved countless lives.

When the Germang invaded France and the

jla

Low Countries, nothing seemed to be able to
stop their air force.  Antinireraft hire was
nol much more accurate than it had been in
World War [, when it took an average of
17,000 chots even s hit a hostile airerafl.

One Bell scientist, who like muany others
had been worrying about the Germans' suc-
cesses, happened 1o be working on a poten-
tiometer, or voltage-measuring device, userd
in connection with sending currents through
Jong-distance telephone cables.

Scientist’s Dream Helps Win the War

One night this sclentist had a dream. In
the dream he saw a potentiometer mounted
on the trunnion of an antigircraft gun, amd
the gun was sotomatically “tracking”™ or fol-
lowing the flight of an airplane,

Unlike most dreams, this one stayved with
him. When he woke up he jotted it down,
and in this way was born the idea of the amae-
ing electrical gun director, which gave Ameri-
in and British antinireeafl guns almost anbe-
lievable accuracy. It was developed entirely
by Bell Laboratories men, based directly on
work they did o improve the telephone.

You can appreciale what the gun director
had to do i vou've ever shot ducks on the wing
ar tried to swat an elusive fly.  You know how
hard it is to figure in advance where the ducks
or the fiv are going to be the next second so
that vou can put your bird shot or your fly
swatter in the right place at the right time,

Think how much bigger a job it = to hre
an antinirerafit shell so that it comes pear a
plane flying 300 miles an hour, amd with the
fuse set to explode when It is near enough
the plane to do some damage,

To score a hit vou have (o know the height
of the plane, its speed and direction of flight,
anil the distunce from the gun to the pline,
which is constuntly changing. You must
know also the velocity of the shefl leaving
the gun, the speed and direction of the wind
blowing asainst the shell, the temperature of
the air. the poll of gravity on the shell; and
the effect of air friction

All this helps determine how far ahead of
the plane to aim, so that shell and plane will
meet., When vou're shooting at a fock of
ducks flving past, you may “lead’” them with
your gun by three or four yurds; but you of-
ten “lead” # Domber formation with your
antinireraft guns by three or four miles!

When vou have: all the data, you have to
perform an intricate mathematical caleulation,
and from the result you nim your gun. If
voru id this by ordinary methods. the planes
would be long out of sight by the time you
fimishiodd.
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steel walls of o tank. Tt was often a3 matter
of life and death for a pilot or ok driver 1o
hear correctly n radiotelephone message above
the roar of the motors in his ears, and equally
vital that his own words spoken into the tele-
phone transmitter should not be drowned out
by (he nodse around him.

Shutting vt surrounding noise in order to
hear clearly wie not = difficolt.  Bell scien-
tists developed a soft rubber pad for the ear-
picces of telephone headsets which fitted

u:hﬂv apainst the ears and cut down outside

noise well enough to permit satisfactory henr-
ing when there was no static on the radio.
Such earpieces were used in aviators™ helmets
pnd in tank crews' headgenr,  But keeping un-
wanted noise out of the telephone transmitter
or microphone was & tougher problem,

One splution was the throat microphone.
Unlike ordinary telephones. in which a din-
phriagm picks up vibrations of the air st up
hy the voice, the throat “mike” had the l:HI:'I.*
phrogm strapped tightly against the user’s
neck. When he spoke, the disphragm picked
up the vibrations <t up by his voice in his
throat walls, and other noise was largely shut
out. But the throat microphone was nol en-
tirelv satisfactory, because it did not transmit
the speech sounds formed in the nose and
mouth which are important for complete
clarity (page 297).

To overcome this rhﬁ'mlltﬂ the Bell engi-
neers built n microphone with a shield which
covered the nose m'id mouth. This excluded
mitsidle nolse and permitted the ozer to speak
in the normal way with all the speéch sounds
transmitied. This type of microphone was
buailt right inte aviators’ oxveen masks, which
formed a noise shield in themselves,

Still apother antinoise device was the lip
mivrophone, It operated on the principle that
il sounds strike both sides of a telephone
dinphragm they will cancel out its vibrations
and will not be transmitted ; but if they strike
only one side they will be. The diaphragm of
the lip microphone is placed very close to the
mouth,  Surrounding noise still strikes hoth
sicle< of it and cuncels out, but the voice strikes
only one side, and s the diaphragm vibrates
ant! tranamits the voice sounds. The lip mike
was used in directing landing operations ahove
the noize of battle und in persuading enemy
troops to surrender. |

Altopether, the Bell Loboratories worked on
1,200 military projects during the war, some
of which are still so secret that Bell men
don't even mention them to each other, [is
stafl was expanded from 3,000 1o 3,000 men
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and women during wartime, and $150,000,000
was spent on war developments,

To train Army and Navy officers and men
in the operation and maintenance of the new
weapons  developed  there, the Laboratories
operated a school in which more than 4,000
students received instruction. S0 numerous
were the instroction books (or these sclentific
weapons that during the war the Laboratories
became, next to Uncle Sam, the Nation's
largest book publisher in number of titles
What a far cry from the days when all a
soldier needed to know wak how to load and
fire n squirrel rifle!

Telephone By-products

From telephone research have come not only
these many scientific weapons but alw many
other by-products {or peacetime use which
have helped make Bell Laboratories fnmons,

Bell moen developed the orthophonic proc-
ess of recording =oupd electrically, and “auds-
tory perspective,” a method of picking up the
music of u symphony orchestrn from several
different points, to make it sound more nng-
wral when reproduced owver  loud-speakers,
Thev made the first radiotelephones used on
commercial air lines.

Bell men's research made posgible new wavs
to measure accurately the noise o subwavs,
traffic tunnels, airplanes, and factories, and cul
it down: and improvements in acoustics of
auditoriums ( Plate XIV).

Vitamin B,, or thiamin, so essential 1o
health and now put into many “vitamin-en-
riched ™ foods, was first produced In pure form
by a Bell chemist in his spare time, Later he
and his colleagues determined its chemical
structure o that it could be made in vast guan-
tities synthetically.

Prospects for the future seem endless,

“Most of the jellows on our steff are drewmn-
ing about ‘day after tomorrow” even while they
concentrate on telephone pi‘IJMt!m':'- of todav,”
one Bell engineer told me. “Thevre free to
use their imaginations, to look far ahead, tn
think up new ideas, In their brains today are
being born things that you and 1 haven't even
imagined."”

Walter 5. Gifford, President of the Anmeri-
can Telephone and Telegraph Co., in his 1946
annual report said; “The further we progress
in the sciences underlying telephony, the
greater becomes the promise of future benefits.
The areas which we have under exploration
are steadily expanding and the possibilities
o« o oof electrical communication seem  to
excel anything achieved in the past.”
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I Become a Bakhtian

By PavL Enwagrp Case

As asshitant to D, Luther M. Winsor, formerty an Amierican sidviser o rrimatian (o the Trantan Qovern-
ment, Paul Edward Coade wis given a wartime assignment (o meet the chief of the Bakhtiari. a practically
ungovirned tribe of conbral Tran, and to ohiain their cooperation. tor conatruction of & soad amd a dam in their
lereitory,  He eelates how, Wdth the belp of an Tranden busines man, be accomipltizthed hin Job—Toz Farrow.

with the small supply of water they

nuw have,” | said to my friend in
Iran, " Dr. Winsor has told me to get packed
andd see the Chahar Lang chief, ' Wish me luck.
Anything vou can tell me will help,"

This friend had been o long time in Tran aned
hand pxcellent judgment about the management
of the assignment 1 had @1 hand. ‘'We both had
worked for more than a vear among the Arab
sheiks of the south while facilities were heing
improved for the shipment of war supplies to
Russig through Tran.®

“ TH E PEOPLE of Tsiahan can’t mungpe

A Mission Fravght with Danger

Because of the bad reputiation of the Bakh-
tinri, this projected work hod a8 strong otmes-
phere of adventure.  All 1 knew wis that there
were two tribies, the Chahar Long and the Haft
Lang {Four Feet and Seven Feet).

On a bright Thursday in April 1 left Tehran
in the cab of an American truck.  We dreve
out the lower end of town into the Lran 1 love,

With many buildings of Western architec-
ture, Tehtan = European in appedrance, but
Lran outside the city is different in every way.
I never feel that Tehran is really Iran { Plates
LIIL IV, WE VI, X).

The incessant hornblowing of the city eased
off untid none was heard, A= we drove over a
railroad crossing bridee, farms stretched far
ahead of us and on all sides. To my left was
the shining gold dome of a small mosque,

Looking back toward the eaxst, | =aw the
pure white peak of Demavend. rising 18,550
feet mto a pufiv cloud (map, page 3293,
Fragrance of clover was walted to ps-across
elm-shaded Tanes and witerways.  Wheat
and barley grew in thousands of alres corra-
gated by frrgation ditches, Farmers followed
thetr rude wooden plows, preparing fallow
lnnd for crops of grain, potitoes. and beans.

Many passing trucks had palm leaves from
thee south stk In the madiator guards. Now
and then the regular mounds of ganat lines
stretched toward the mountaine. from the hase
of which clear, cool water is brousht o the
barren desert by these underground tunnels—
an drrigation system of great antiquity in
Persin.,  Here real plant Tife (s, for that
matter, all lie) extends to the last irrigation

325

ditch only: bevatid are the thorny dwarf forms
of the desert. Snow-covered mountaing fringed
our view om all sdes.

By 9 p. m. we reachsd Qum,

I remained there overnight in the hotel
erected by the Inte Shah to scocommodate visit-
ing bugers of the prodice of the large weaving
mill he also built pear by, Qum iz noted for a
Kind of glazed pottery, a form of molusseslike
candy, and the magnificent shrine of Fatima,
sister of Tmam Rexa, Long before the city is
seen from the desert, its gold dome glistens in
the sunlight (page 324).

To me, Qum i= memorable also for delicious
kebal (harbecued lamby,

After @ breakfast of sour milk, flat paneake
biread, fried eges, and tea, T was off for Ffahan,
handiwraft center of Tran. An old king, Shah
Abbas 1, put his stamp on this city and left
behind more real beauty than numeroos heroic
lanners of other lands, anclent or modern.
some of the design motifs u=ed in the AMiddle
East have their origin in his patronage.

An lraniun Bath Is Thorough

Since I did not know when my next bath
would come, and virtually no hotels have bath-
ing fucilities, | went to one of the special
hammams, or bathhouses, common o cities
#nd villages,

I undressed in o osovall room, then entered
an adjvining room of the same size 1 wash
under o shower, Xen came in Ymussage
me, trepting me first to a perfunctory streteh-
ing of arms and legs, and after that g vigorous
rubbing of the complete hody with a canvas
mitten.

Surprisingly large rolls of skin and dirt are
accumulnted under the mitten even from those
wha think themselves clean. 1 suspected part
of these rolls were from the mitten,

The massage finished, the attendant put the
soap I had Urought with me into @ white cloth
bag nbout the size of a salt bag. 1 had show-
eredl my raw body (o wash away the scraped-

*See. in the Navwwar Grooearsse MAossixe.
~LemiliLease: and the Russian Viewey," by Harvey
Klemmer, Oretoabwr, 1945 “Muountain '{"r[l'.hr'l ui lran
und Trag,” by Harold Lamb, March, 1246; “frun in
Wartime," by John N. Greely, Awgust, 1945 and Ol
ned Wew in Persin,” by the Baroness Ravenslale, Sep-
tember, 1910,
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1 Become a Bakhtiari

On his trip into the hills the aothor sought the tribe's
Such & rosd would laclitate bullding 5 dam on the Karun

Mirewn fiv Wemerr E Exdaeed ud Traim B bibeuas

Bakhtiari Tribesmen Inhoabit the Rugded, RHoadless Lands West of lsfahan

rotisslon 1o byild o highway throwgh its domasin,
iver (o fonnel smrplus waters into the Tninidel gl

irrigste thirsty farmlands to the east. By becoming & Bakhtisr, Mr. Case won his case.  Completion of the
project has been deluyed. however. Some of the early Shohs started o similar schome (page 127),

Early Sunday momming Stemal and 1 had
brenkfast at the home of his engineer, M.
Mutussevitch, Madame Matussevitch was an
sccomplished s, oo who with her hwsband had
Ived long in Franee and for some time in the
Belgian Congo,

Here in Darun she treated the sick os
pastimi, entirely on her own, and, [ suspected,
at Stemal’s . She spoke French, Ruz-
sinn, Spanish, German, and Persian. To my
delight her hushand spoke English,

As we aofe, patients came 1o squat at
Mauadame's door to await ber attention.  Syph-
ilis, tuberculosis, and pther kinds of pasty
infections predominated, az well as rheumas-
tizm. Some of the people had walked miles
for the henefit of her service,  Shie was told by

ol women and men that the wind brought
their troubles,

Doctor's Preseription—Cne Bath

From their appearance none ever lathedl,
Now and then even her experience failed her,
and she prescribed a bath before she could
cantinue beyvond her Orst look,

A boy came this Sunday morning with a

geviere burn down his side from ear o koee.

He wis in preat pain, The bov's aged father
and mother swore be had received the burn
from lightning two daye hefore, but Madame's
keen eve detected a hot water bum only o
few hourz old. Such made-up stories were
CORTATIL.

Che of her greatest worries was the care
her patients gave their wounds and sores at
home.  Often they would appear at Later visits,
after her careful dressings, with bits of paper,
sheepekin (wool side down), or sheep grease
covering the sores they espected 1o heal
Through it all she showed a lovine care and
greal competence,

Matussevitch proved to be ideally saited 1o
the work in this section, With only hamd
labor available and crude tools in common
use, It was most fortunate to have a man in
charge who understood the problems involved.

Hreakiast finished, Stemal, Matussevitch,
and T got into Stemal’s car and sturted for the
Bakhtiari countrv. The first town was Bula-
mir, an hour away on & road across desert
mountain slopes and through wheat fields
farmed by Bulamir farmers. Beautiful flowers
arew in the bore sofl, still moist from the
melling snows of the mountaoins, On our leit
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was a' 12,838-foot peak, glistening white in
the sunshine, _

At the top of the divide we looked down
upon a brond valley of breath-taking beauty.
Towering mountains edged itz green fields,
which were crisscrossed by Irrigation ditches.
[ wished that T had a book to tell the names of
the handsome plants that carpeted the lind.

The sight of Bulamir around the bend of
the valley brought me back to my work, Tall
poplar trees and round-headed willows rose
between mind houses crested with camel grass.
To the right, higher up the hillside above the
village, was an old fortlike structure badly
broken down. To the leit of the town, which
haed about 100 houses, was a larger, newer-
looking building of two stories,

Winding along the horse-trail road, we drove
across o brook to the big house, whete a crowd
of men stood around a large piece of red
canvas sprend out on the ground., They were
erecting n tent for the summer use of Salar,
one of whose foar homes was at Bulumir,

As we drove up, twe men of obvious im-
purtance separated from the group and ap-
proached us, They introduced themselves as
Ali Muradd Khan, head of Buolamir, and his
younger brother, Cheragh Al Khan, both
brothers of Salar (page 326),

We were received with ceremony  and
escorted up one of the carved stime stairways
which rize at ench end of the front of the
house. Leading the way, Al Murad Khin
drew aside at the steps to give his place 1o
stemal amd me, an honor, 1 soon learned, of no
small importance amang the Khans (p. 339).

We went up the high steps—ench riser was
at lenst n foot high—to a wide porch over-
looking the whole valley and several villages.
At our feet a parden stretched inside the
walled vard., We were ushered across the
purch and through the French-window-like
doors of a large living room,

Luxury Amid Bricks Without Strow

The oursidle of mud and sun-dried brick
had hardly prepared us for the magnificent
carpets, heavily upholstered chairs, hand-em-
broidered silk wble scarfs, and—of all things
—a radin.  From pictures high on the walls
the Shah and his besotiful Queen looked down
on us, as did a handsome man in fancy brocade
codt and large black mustache, Al Murad
told me later this was hiz father.

Likenesses of the King and Queen of Eng-
land were in another frome, and a large map
of Tean hung at eve level on a far wall, On
the front wall was an oil painting of a farm
girl walkine n lone in a lovely tural country-
zide of England or America.

The National Geographic Magazine

Tea was served os in glazses held in silver
holders. Cheragh Ali Khan sdt <tifily in one
corner, while Ali Murad Khan obviously was
keen to know what brought us,  Stemal intro-
duced vur subject. Since he was un Tranian,
his Persian was naturally far superjor to the

few badly mangled words 1 could muster,

Tribesmen Keep Poker Faces

He addressed his talk to Al Murad Khan,
telling him that | was an Amervican In the
employ of the Tranian Government [eyebrows
went up ), an assistant to D, Winsor, who b
visited here last vear, and that T was here now
1o arrange with them the building of the moad
1o Tang-i-Gazi, so many vears n discusion,
He himself, he said, was the conteactor for the
rogd, which he had begun at Dunbem and
was peshing on to Bulamir,

Watching their expressions xeenly, I tried to
see pleasure or displeasure, but the hrothers
kept poker faces, After all, Salur was the
boss. What he said went

As Stemal and Al Morad Khan eontdnued
to dizcuss the type of road belng built, 1 turned
tn Cheragh All, who sat next to me, and ashed
where | could see Salar, He beamed a broadd
smile amd told me Salar was ol Kumitak.
Somehow from that moment he and | became
close (riends=.

Other Bakhtiart hod eome inio the foom
one by one, or stood on the hig porch, all
looking and Hstening. Many hiud on heavy
leather bands of cartridees and carried rifles
suspiciously. like those of the Iranian Army,

Cherngh Al told me we could travel by
auto o Kashnigan, about seven miles disthnt,
but could not reach Kamitak by car. After
instructing us to go on to Kpshnigan with
Cheragh All a8 our guide: Al Murad sent o
note by horse rider to ask Salar to come to
Kashnigan at his earliest convenience,

Cheragh Al put on a band of cartridees;
took a fine well-cared-for rifle from & servant,
and indicated he was ready. He wore a Bakh-
tanri coat of gray wool with thin, hlack vertical
line= woven into it to form g skyseraper design
om the back across the shouldérs,

Like all the other Bakhtiari, he had on
black-silk trousers fully 30 inches wide and
sharp-pointed white-canvas shoes with o bit
of the =sole leather curved over the center of
each point. On his head was the tvplcal
Mack hat, which s not unlike a derby without
a hrim,

About two miles ot of Bulamir a horseman
suddenly approached the car amnd spoke in
Bakhtinri dinlect to Cheragh Al, The man
was six feet tall and extremely impressive in
hi= gray coal adorned with bandaleers of
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cartridges. Taking a hurriedly scribbled note
from Cheragh Al to be deliveéted 1o Salar,
he startied off ahead at full gallop,

His elbows rose and fell to the rhythm of
the horse's movements, =0 that with his can-
vas-shot feet sticking out on each side he
seemed a foir compromise between something
regal and Ichabod Crane.

Between Kashnigan
idari, a river village near which we planned to
build a bridee. 1 had just finished inspecting
the bridge site when Cherngh Ali told me the
Risk Safd (“white beard,” or village chief)
of Iskandari was coming down {0 see us,

Sure enourh, hall a score of men were wilk-
ing townrd us, and on Cheragh Ali's advice
we went (o meet them and returned to their
village for the inevituble tea.

It is considered discourteous to pass through
a village without having ten with its chief,
whether he be a Rish Safid, a Kod Khode
(“willnge god,"” hence chief), or o Kkom. The
Khan ranks highest and rates like o prince or
minor king. The other iwo seem to be egual
in importance, bot the title of Rish Safid is
saved for older leiders.

Meeting the white-bearded Rish Safid half-
way down, we continued on fool with him
to his home. The news of a bridee to be built
where his makeshift one now stond was clearly
sereeable 1o him. Each flood took out his
structure, he said, even though it was now
supported by the gravestunes of some de-
parted Chahar Lang.

The Home of the Rish Safud

The bome of the Rish Sofid was only a
little lirger than the other 50 or 73 ol the
village, Passing through a wooden doorway
im n mud wall, we crossed a courtyard deep
in dust and dried dung and mounted 3 steep
stnirway seemingly carved out of the muod of
the walls of the building,

The rooms surrounding the courtyard were
of several sizes and at many levels, the whole
nrrnngement decidedly without definite plan.
Here, oo, camel prass edged all the roofs.
At the top of the stairwny an elderly servant,
truly Bakhtiari in his wide black trousers,
showed us 1o a room overlooking the court-
viard and the beautiful valley 1o the south.

Since this was a poorer family, there were
no chaire. We sat crosslegged on fine thick
carpets, our backs eased by large bolsters of
pillows covered with homespun cloth, Produoct
of Iskandari, the bright-hued carpets oweil
their colors to dyes from plants and frut skins
availible nedr by,

The son of the Rish Safid sal on one side
of me and the Rish Safd on the other, hoth
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talking scross me constantly in their dialect.

At length the son, who knew a little English
and wished o peactice i, asked me to stay
there that night and o hunting with him the
next duy. T thanked him und replied that
WE-were on our way to seée Salar, but that 1
would be glad 1o accept his invimtion Later
un when 1 was there with our engineers,

When the elderly nttendant began passing
tea, the Rish Safid warmed up his opium
pipe. The attendani’s shoes heen left at
the doorway, ns had all of ours. T noticed
severnl holes in his socks, just Tike thase in
mine. This business of living in a foreign
country with one's wife in America has dozens
of disadvantages.

All villages grow the poppies fur apium and
collect it. selling part mpclTlim Government and
turning over the rest to the village chief for
his use or sale. The Governmeénl operntes a
monopoly on opium and tolacco.

The juice of the seed pods is collected from
cuts made in the pod. The half-dried juice is
then koeaded to the conzistency of molasses
laffy, and HAaltened into cakes about three
inches sguare anid a quarter inch thick.
Squares of one-hali inch are marked out on
the surface of the cake, which when dried a
bit muore is ready for sale.

Though each square i considered a full
pipe charge, some smokers comsume three or
four squares at one sitting,

Virtually all K hans and village chiefs smoke
the pipe three to six times a day, One aged
57 smoked more than the rest, Cheragh Al
Rhan tried and tried to gét me to smoke, but
[ in turn asked him to begin, He, T found,
was not @ smokor,

When the old man's pipe was fnished, we
rose and indicated we would go to Kashnigan,
Thanking him and promising the son 1'd
return after a week or two, Stemal and the
rest of ws ook our leave,

The Political Grapevine

Stemal told me, a5 we got into the car, that
he had learned from Cheragh Al that Salar
was in communication with the other half of
the Bakhtiari about the work we planned and
that letters hod passed between them only o
month before.

Beautiful farmsz stretched out onall sides
of us. The river wound its course in and out
of oxbows cut in the deep, fertile soil.  Plant-
ings of poplar trees here and there dotted the
river edege. A huge engle flew over Iskandari,
circled twice, then headed down the wvalley
as il to herald our coming. A fock of lamhs
crossed the road in front of us, ond the shep-
berd hoy, his seft canvas knapsack bulging
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Direary, Windowless Muod Walls Give Mo Hint of the Graceful Living Within

in such an pdobe Bome the author was surprged Ny magnitcent carmpetz.  aphelstesed chairs, =K tabil
1Tl Thi riitl pare 53710 Roofs serve an storage bion, worksbhops, and olsoryvation platforms, Atte
eich rarn the dry mud must e relled to seal emcks, Camel grass trims the esves

with fAat whole-wheat breads, uorged them an,  foodd, each pair of us received a 3-foot tray
while ¢ munched some of the bread {rom full of many things:. Cheragh All and 1 shared
his pack T Ihere was a bowl of sour milk. a dis

We enléered Rashnigan by car and dreove  of apricot fam, o large Qat metal odish with
s Tar as we could through the parmow lunes eight or nine fried eees on it buttermilk in

toward the Khan's house. a large, gqueerly shaped bottle, and a bow
Cheragh Al euitded e nf other buttermilk containing chopped-wg
ef the hot, dusty ride, the cool shade ol Freens AfPe pANCakKellke Dreads were give

Viter tl sty i L1 | shade of Large pancmke l WEl !

the big room of the Khan's hoose was welcome.  ©s i our laps.

Aobhpmmesl AN Khban, the owneér, was oul We sal cross-legeed and pte, leaning -!i:!'fll|j~
hunting, as gre all pood Khans most of the over the trav. Mo spoons or lorks-were pro
Timee His first n l:l'l_jr;.:I' [t the i"I.II.I' el vided, but my s "";"Ifil'l"l: in the south
its contents al the disposal of Cheragh Al hid taught me to eal with my neers, using
Rhun, who in turn gave I over to us, noprece of the hmp Dreag as a spoon

When Cheraeh Al told the man (o brne Much ter Cherach Alls amazcetoent. 1 man-
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aged fairly well. He, T think, had expected
me to flounder through the meal, but when
he foum] I knew o bit nbout his methods, he
drew himsell nearer in o gesture of closer
friendship,

As each of us finished, a servant brought
a big silver bowl and a lng-spouted silver
pitcher of water to wash our hands. A bright-
colored homespum towel was offered us as we
wished, Dther servants had removed (he travs
and had brought in three bruder= with tea-
pots nestled at the edge of the charcoal embers,

s0on the opium pipes of three of the party
were brought in,

Wi were all served tea in plasses set in silver
halders, Following Cheragh Ali's lesd, T took
three lumps of sugar. put one al a time into
my mouth, and sipped the tea through the
sugar, The three lumps just lasted out the
full glass,

As the tea was finished, | noticed the opium
pipes being warmed up,  Cheragh AH tumed
to me gnd swid, “Musk smush?” Thiz iz a
dinlect expression for sleep.

T said 1 felt like going out for a walk, All
looked drowsy, and T saw Stemal already
dozing in his corner against a big bolster,

Word of Sualar’'s Approach

Az T picked wup my camera. Cheragh Al
told me that 8 man had just galloped up from
Rhumitak with word that Salar would nrrive
before suppertime.  Salar was coming lo us!
That was an indication of friendship, T
thought. Or was it to stop us from traveling
farther into his territory ?

All the lesser Khans had been genuinely
Kind and hospitable; could Salar be so greatly
different from his brothers? 1 put on my
shoes and went out through the doorway and
the dirty courtyard to the street.

A throng of childrén and moen stood around
our car, 1t was the happening of the year
for a car to come to Kashnigan. Seeing my
camerny, the children begeed me to tnke their
pictures, I did take some and had & hard
time explaining that T couldn't give them the
prints then ani there.

Az I wilked uphill along the lane back to
Rashnigan, 1 saw farmers carrving long-
handled shovels or using them to divert water
thiough the frrigation ditches.

lach dav o different section received water
aft these farms, Every seventh day the men
would be back on this same piece of land they
now wiere tending.

There wis no main street in Kashnigan,
but as I passed the Khan's house 1 turned
in fromt of the hathhouse and wandered down
a crooked, well-traveled alley to & cobbler
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shop., where thret men were making native
shoes. with leather sides and amazingly serv-
iceable soles of hard-compreee] rigs.

I #sked how much a pair of shoes would
cost for ench of my children, While T was
persuading the cobbler 1o lower the fantastic

price he demanded, the village barber sad-

denly poked # small mirror in front of my
face. He wns a jolly fellow with & neatly
trimmed gray beard, biz brown eves, blue-
denim Bakhtiari trousers, a knee-length coat
of the same muterial, and a Bakhtiarl hat
of black felt. A long, band-knitted woolen
scarf made at least two dreles around  his
middle, In the folds of the scarl were stuck
three hair clippers;, 3 comb, n pair of scissors,
and Iwo razors.

Hia siales argument waz the customer’s im-
pression of his face in the mirror, a practical
application of Confucius’ saying, “One look
i= worth o thousand tellings.” 1 watched a
sale being made after 1 politely turned the
barber down,

Waomen Dress Ulp to Do the Washing

Al n widened part of the stream which rin
through  the villige, women were washing
clothes, They wore their beet, for each wizshed
to appear well in the eyes of her friends.

Washing offered a grand place 1o learn the
Intest news of pussip.  Slver and brasy-
Iooking wold bracelets clinking: the women
hit the laumdry on flat stones with wooden
paddies. Now and then 1 caught a glimpse
of .gold earrings hanging amid falds of hair.

These women did oot wear veils, as do
mist Tranian women in the cities. They are
distant from cities and probably feel as if the
village is one family. They turned bashiully
when 1 came along and gigeled no énd as 1
watched them at their work.,

I had an a windbreaker with fur liming and
a zipper down the front, With great shyness
the oldest and ugliest of the group overcame
her embarrassment enough 1o paint to the fur
and zipper. 1 took off the jacket and helped
her put it on, while the rest stopped their
washing and all made a circle pround us.

By the time my elderly Bakhtiari woman
was Tully zipped up, we were entertaining
about hity women and men, voung and old

All at once a horseman rounded the corner
af the alley, and then many more came behind
them, It was Mohammed Ali Khan, the
Khan of Kashnigan, returning from a huni.
A large mountain goat lay across the sddle
of one of his followers.  All were heavily
armed,

The poor old woman frantically strugeled
with the zipper, trying to get off the facket
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and away from the scene. 1 pulled the tab
down and helped her out of the cont. Mo
hammed All Khan, hi= soldiers, and thé whole
crowd were Tnughing =0 loudly that it sonnided
like a cheering squad at a football game,
I'he woman ran at full speed toward her hoase
The other women had long since left

Wialking forward, 1 introduced mvself to
Mohammed Ali Khan, He was very hand
zome 1 hie huntine: clothes and was mounted
on 4 beautiful dappled-gray Arvabian stallion,

Finally quicting his laughter, he said he had
heard we were at his house and had cut shor
his hunt to return to e us, He apologized
that he had 1o go to the next village below
amd said he would come up with Salar later
iy the alternoon,

As they all rode past me, I shook hands
with each of his men and locsked for 2 minute
gt the biz homs of the goat. 1ts beard was
prized @3 an ormament for the clothes of young
hovs of the Khans, for it wus said to hring

s e well oreet what our memmorres lell u
fhfat v patriot, this Bakbtisn gropted ieeigation rght of way throtgh
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“Vou Can Build Your Road," Says Salor, Equestriun Chief of the Chabar Lang Trbe

LR Lnl Y rarlE :"ﬁ:--'
"We winh to be Irnnians
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il him  lor
srrthiet

iveannikal Shah
"Salir told thi

eoed  fortune.  Cheragh Al had' told me |
must shoot a goat and send the beared o my
hoy in America. We had a dote for thot
hant lates

Prize Sheep Rilled for the American

Inside the courtvard of Ali Khan's Touse
a sheep had jual been killed, and the carcass
was being hupg upon a tripod of three poles,
At respectfol distances two tvpical wolflike
dows and several cats watched anxicusly

A\ strong yvoung farm boy m blue demm
ifted the sheep into the noose an older e
had tied at the top of the tripad. He chased
away & dog from the bleeding head, After the
hind Teet were in the noose and the old man
hid stiurted skinning, the boy picked up the
head and put it on a tray near the scene of
TR ions,

Mobammed Ali Khan told o= to Kill a
sheep for the Americin,” he =id,  “Are yuu
the American?’
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T said "Yes ™ nnd asked i it was o good
sheep, He assured me it was the best sheep
in Kushnigan, and sdded that tonight 1 would
cil the finest kedad T had ever tasted.

He grabbed the sweethreads, indicating they
would be put an o spit and specially rogsted
for Selnr and me, Even if 1 didn't build the
rociel, kelyih, for that night seemed assured,

The farm l'mi.' showed me the kitchen, where
women were baking pancakelike loaves of
bread. A eirl offered me one, It was warm
anel good.  Stlll grinming, the boy accepted
hali of my bread while we walked our.

Cheragh All, who @ood in the courtyard
as | came out of the kitchen, took my I:umrl
and supgested & walk. It is the custom for
men Lo walk hand in hand.

Renching a hilltop, we stood talking about
the country, the crops, honting. and almost
everything of the Bakhtiari evervday exist-
ehie. My friend urged me to tell himoall
about America.  1d we have mountain goats?
Did we have doge? Did we have horses?
Ind 1 hove children? Did all Americins
have a million dolars?  Thd all Americans
have false teeth?

That last is m subject of never-ending in-
terest, | have a bridge and must use much
mgenuity to keep from having to show it at
every meeting. A gold fastener gives it
away.

As we talked, Cheragh Ali kepl his nitention
on a tiny bluck spot on the road far down the
valley near the narrow pass. 1 thought it
some cows ar sheep coming home after a day
of wandering, but Cheragh Al said, “Salar.”

Salar Arrives amid Pomp and Circumstance

Saon the tiny dot became nogroup of men
on horseback, perhaps twenty or thirty. Two
front men rode about 500 feet apart and a
hall: mile ahead of the main force.  Even in
the distance 1 could see that all the horses
were hine lookinzg and the riders well ahle o
handle them, The glint of the sun on car-
tridee belts amd rifles showed that all the
men, even the leader, were heavily armed.

The lesser Khuns of the village had also
seen Salur’s approach and had called Stemal
and the others from the house, There was &
considerable crowd when we grrived on the
neld in front of All Khan's house. Cheragh
All began o dust off his clothes while o
setvant rubbed his shoes,

Seeing Stemal, 1 asked him to stay near
me and to nudge me if I chould say or suepest
anything he koew to be agdinst custom. He
smilingly told me he'd help all he could and
reminded me he also had a big stake in the
oulcome of this meeting,

About six of us stood together, n bit apart
from the large crowd of villagers, which was
increasing in size minute by minute. Salar's
coming, | have no doubt, wis enough to cunse
interest, but 10 have some sirangers waiting
to see himn made it doubly fmportant,

Also T bad tried to have it generally known
that we were engineers for the lopng-planmed
roged and Kprun dam.  That meant work, and
wirk meant money.

The two advance riders finally reached the
far end of the loog Aat field. They mde
stiffty wp toward the house and so directly
past us, Cheragh Al returned their greeting
ns they rode by us. | Stemal and 1 also podded
to theme | moved closer to Cherash AR

Another miun rode on Lo the plain, and then
another, on n marvelous gray stallion.

“There s Salar,” Cheragh All told me
quietly, and he become stiffiv distant all of
n sudden.

Salar rode straight toward us. He was fol-
lowed immediately by Mohammed All Khan.
In front of us he drew rein. Four Bakhtiar
jumped from the crowd and held the bridle
of the horse, while the others held the stirrup,
took Salar's gun, and hnally led away the
horse toward the house,

By this time Mohammed Ali Khan and
many of Salar’s soldiers had ridden up and
dismounted. Servants led the horses away 1o
stables while the dazzling group of Khans,
soldiers, and peasants milled around us, all

shaking hands and exchanging preetings,

No colonel ever faced a peneral with greater
respect and obedient attitude than Cheragh
Al faced Salar, He «tifilly introduced us to
hiz chleftain brother.

sadar was shorter than Cherngh Ali, perhaps
5 feet 8 inches tall, He was about fifty vears
old and muscular. He bad a handsome sun-
burmed face with large brown eves that ap-
peared nhie to penetrate evervihing they saw.
In a slate-blue suit and with trousers tucked
into tan goll socks, he stood m front of me,
a seeming bundle of muscle and vitality, His
smile was broad (page 336).

“You Will Be One of Us”

He extended his hand in & generous manner,
then wenl the rounds, greeting all in our
immedinte group.  The handshaking he ended
quickly, und, taking my arm and the arm of
Cheragh Ali, heé headed us away from the
crowd toward the far end of the field.

Could 1 spesk Persian? French®* What a
pity!  He wanted to talk to me diréctly.
(*heragh Ali put in that T could speak Persian,
It 1 said that he would soon see that it was
viery liftle.
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Lucking Wood, the Bakhtiari Dry Briguettes of Manure for Fuel

These pstted cales, cuced an a sunny rooltop, will burn slowly, evenly, and srobi e Eesaly For quick, hot

firei in thelr ovens. the Bakhlitinel hoarn dry camel’ s Eharn

sakhtind Iand i most beautiful,” T sail. Yoo are a Bakhoiari!™ Salar tightened his
Salar quickly turned his foce to me, “You  arm in mine and said, “I like you very much.”
' AL that time I coulidh't realize how lucky

like our countey?
I more than like it. T love it. 1 do oot 1 wus that the conversation had tumed to
wizsh to leave.” those channels, Later this line of talk wns
Very good.  You will be one of us, You to help me greatly. It was just one af those
will have a suit and a pair of trousers and &  accidents which later moke one bebieve in the

hat. 1 will give you a horse and we'll hunt  full power of a geind clean rabbit’s fool.
pvery valley. . :
Salar became more generous with each sen- Luck Is with the American
tence. Not letting a chance to make friends We staved long on the field, talking about
mass, 1 at ance fumbled in Iy o kit bringing  the country of Salar's men and about Americ.
ot a JEFl note: (ool S0 CenEs ) Ax ashacdoms Ir-r1|'_=|1r-|'-~.--|, Salar turnedd we gronmd
UHere! 1 pay you my first taxes,” T said, toward the village
oiving him the note. Viou work with D Winsor?"” he asked

The sally was greeted by strong laughter. suddenly,
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T said T did.

“FParzan?™ Salar psked with a sparkle in
his eve, pulling at an imaginary handful of
chin whiskers. The word means “mountain
ﬂut” and is oot at all disrespectiul (ppee

L).

Salar said he had seen Dir. Winsor the vear
efore when he first came to plan the road,
I didn’t follow this up. Perhaps Salasr micht
talk more about it and T could get his feeling
before T Aoundered into an error.

He chunged the subject, however, and we
were talking guns by the tme we reached
Stemal and the Khins.

Mobammed AH Khan stepped furward and
asked us into the house. There is o definite
getup of pwnership amiong these tribes.  The
khan owng all the hodses, the ple, the
farms, the supplies, evervthing living and
inanimate In the village: and the chlef owns
the: Khans: sn, rightfully this wis Salar's
house, lived in by Mohammed Al Khan,

Precodence and Protoeol

If T went to o shop in o villnge, 1t was ilis-
respectiul to puy for anyvthing [ bought. Tt
wis the Khan's shop and 1 was a guest of the
kKhan. If the Khan was with me., he would
tell the shopkeeper to see the Kad Khoda, or
village chief, for his pay.

While T was a Khan's guest, He temporarily
tumed over all his. possessions 1o me.

Salar Jed the way to the house, byt at the
door we all bucked up and ewch said, “1f voo
please,”

It was a deadlock, Salar was chivf. He
rightfully shoull enter first. He was giving
his place to me and also to Stemal.

I took Salar's wrm and firmly pushed him
with me so that we entered (ogether.  All
laughed, and we procesded to the room where
wit had eaten. Since it was now dark, 1w
tall kerosene lamps stood in the center of
the room, Hluminating it with soft light,

In itled the rest after us: Stemal, his en-
gineer, Mohammed Ali Khan, Cheragh Al
Rhan, Askandri Khan, three ar four other
hbnns, many bodyguards each loaded down
with cartridges and a very businesslike-Tooking
gun, and fimally some servants,

No women, of course, were in sight. They
are never seen by a visitor except around the
village streets.  Outside 1 coulid see the surry-
ing of the help back and forth in the courl-
wvard, We all took places around the edge of
the room, amd with another “1 vou plegse’
iromn Salar we all sat on the foor.  Our shods
we had left at the door,

I drew o lovely vellow and red carpet o
=it on wnd unconsciously robbed my band
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over its pile.  Mohammed Al Khan smiled at
me in appreciation of my interest,

Salar hoad arranged the seating. e sat at
the end of the room near g mantellike shelf
of small lamps and photos, his back propped
against a bolster, Stemal came next.

I was supposed to sit there, bhut quickly
crossor] to a plice on the yellow and red
carpel opposite Salar so that T could watch
hiz face, I pleaded that Cherngh Al was
my Interpreter.

Cheragh Al was on oy left.  Mohammed
Ali Khun sat next to Stemal, opposite Cheragh
All and myself. T could see Stemnl and Salas
well, since the lights were between ug and to
my left. It was nearly ¥ o'clock.

Like the rest of us, the soldiers sst cross-
legaedl.  They had on their bandoleers of car-
tridges; nnd their puns Iny across their knees,
They kept on thefr hats and shoes. The
Khans, too, had kept on their hats, although
they shed the cartridge belte and guns (o
FErVanls.

Five braxiers of burning chareog] embers
were brought in, and each Khan was handed
his own opiam pipe. The Khans began 1w
slide together in easier access to the nearest
brazier. Pipes unwrupped, they were laid
agalnel the voals to warm the china bowls,

Head of o1 Mountain Goat

Salar bad been talking aboul needing one
more rain fior the best ripening of the wheat
and barley then heading out in this valley
of Kashmigan. Mohammed Ali began to tell
how he had shot the mountain gont.  The
other Khans jokingly told him he never evin
saw o mountain poat, and teased him o oontil
he ordered a servant to beiog in the head.

In a short time the trophy appeared on a
stibver tray.  They oll admired the bloody
beard and then told me T must <hoot one
with them.

5o the talk went. Stemal was asked about
prices in Tehran, T was cross-examined sbout
America;. My zhoes were picked up find
hatided  around.  More questions  followed
amid the puffing of opium smoke,

Mohammed Al Khast started to anwrap his
pipe.  When the pearl-lundied pin used for
poking the hole in the china bowl dropped
out, he first began o thorough job of picking
his teeth with it.

One Khan dsked me what time it then was
in America, That started a holf howr of
talk, which became more and mure confused.

Impatiently 1 hided Sular's time (o talk our
buginess. T was in no mind o rush things,
for Stemal had advised against that procedure,
I hdgeted on myv numbing legs.
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Tex was brought for all in the same silyer-
holdered glasses we had uted at Junch.  Opium
smokers drink  endless glusses of highly
sweelened tea,  Slowly it drew toward 9 po.

| began to gel ll!'.IT'I-hl} hungry. 1 suspect
Salar had the same feeling, Jfor be casght my
eye and, holding his hand to his stomach,
asked, “Eat, eat?”

T nosdidid nuEI rubbed my stomuach alen,

He fmmetlintely said something in dialect
tn Mohammed Ali Khan, who repeated the
message to o servord,  Evidently the pipe
smokers heard the order, for they all poffed
lonaely teving to rush the departure of the pill
they were then smoking,  Soon servants came
in to tuke away the braziers, pipes, and tea
elnees,

After a short time a tall servant appeared
at the doar of the room with a large white
cloth folded under his arm.

All the guests <lid back against the walls,
and the servant spresd the tableckith on the
float. After smoothing it and making its cor-
ners come to Salar's and my feet, he stood in
thi' E'l.'nlt'l‘ barefooted,

Come,” he callad in a deep voice,

Other servants entered with the threp-fool
tepvs, filled with howls, glasses, bread, bottles,
and many other things, First the big fellow
took the bread from one man,  He carefully
put one large round loaf at the edge of the
cloth for epch Khan and for us, At the far
end of the cloth he put them down like
shingles overlapping cach other to accommo-
date all the soldiers.

The Prize Kebabh Good as Promised

Stll standing in the center of the cloth, he
began to place the dishes in o somewhat sym-
metrical pattern.

A large dish of rice heaped hgh came first.
Thiz was sprinkled with rice which had been
botled in yellow salfron.

Another dish of rice and lentlls followed ;
then a bowl of pot-roasted lamb ina sauce con-
aining cherries (1 found out they wite cherries
later by biting into the pits): an omelel on a
gdlver plate: a puddinglike cake of spinach:
A sl plate with four little hearts of wild
celery from the mountains: a' deep dish of
thistle sprouts, dug also from between the
rcks of the slopes near by and cooked in
thickened buttermilk: bowls of mast (clab-
ber); large bottles of plain buttermilk and
wyme huttermilk with chopped green< in it:
& dlish of rice fried to a crisp in butter; ronsted
chicken: and the prize—na fint dish an inch
déep in rice on which reposcd upside down a
rogsted lamh’s head. skuoll and all.

Only we npear Salar had the celery and
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the lamb head.  Silver plates were put on top
of the breads.

Salar took n broad, flat spoon and heaped
my plate with rice.  Soft pieces of lamb fell
out of the pile ns he dished it up. He then
ook some for himself and motioned me to
the other things.

The titg servant ledned aver Salar’s shoulier
to put a folded pancale of hread between us.
I saw pieces of roasted meat in the lolds of
the bregd.  Looking out of the door over the
heads of the eaters, | could see the grinning
farm bov, He had sccomplished his promise.
It was the special kebib.

There were no forks or spoons. All dived
In, taking the food in ther hands, O ampress-
inig it with their fingers, they pushed it into
their mouths with bent thumb. 1 managed
as best 1 gould, uzing the liowp, warm bread
as a folded spoon,

Breaking the Lamb's Head

Cherneh Al told me 1o take the lamb's head,
1 passed it to him; for breaking it open was
a trick T had often seen accomplished hut had
never tried myvself. He tore off twn pieces
of bread, put these on ¢ach end of the head,
and pushed downward, The head broke in
hulf, He held the neck end and offered the
broken end toward Salar.

Salar, using his index finger, dug out hall
of the warm, soft brains, 1 next did likewise
for the other huli,

Cheragh Al knew other good parts which
he took for himsell. Mohammed Al Khan
ionk the tongue. The rest disappeared’ down
the cluth.

Salar put one piece of the celery on my
plate, Stemal's, Cherngh Ali's; and his own.
We all ate and drank mostly in silonce t.nmt
for the sound effects of the eating operations.

As they finished one by one, the Khans
gt up with no excuse and ‘walked toward the
uther endd of the lorge room to take torns
washing their hands,

Salar and 1 stayed till last. A zervant
brought us the bowl, pitcher, and towel. The
foord was then taken away. The cloth con-
taining the overflow of fallen rice, bones,
bread, and so on wos folded up and 1aken
away. Braziers and tea were ain brought
in, as were the opium pipes.  All settled buck
peainst the bolsters for tea.

“You have eaten with us; now what do you
think of 157" Salar questioned me.

All turned toward me, It wos said in a
different twone and in bookish Tenguage, 1
looked inquiringly at Stemal.  Because 1
waunted 10 have the proper meaning, he trans-
lated for me.
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In o Sheltered Nook Warmed by the Sun, an Old Moslem Thumbs His Well-worn Koran
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I Become a Buklitiar 337

“1 have pald my mxes (o you; 1 am of
Chahnr Lang,” 1 replicd.  “This wonderful
imeal has made me only more happy that you
have acceptod me. When I go to Isfahan, 1
shall bay cloth for trousers and g coat, [ shall
wear your clothes,”

I =aid this in English s0 that Stemal would
tell Salar my exact words. 1 couldn’t do that
in Persian,  All nughed, a5 did Salar. He
nodided his head in opproval. He turned to
Mohammed Ali Kban and talked in dialect.
Many Khans entered into the discussion.
Salar faced me ngain. |

“We have a suit for you. Tt is coming."

All this time Salar had been unwrapping
his pipe. As be took it out, I saw it ‘was a
differcot one, with a beautiful blue bowl and
a gold band where the china bowl and wood
stem foineil.  He fumbled in his pocket for
hic knife, Since he couldn't find i, 1 offered
him the new Army knife my wile had just
senl me,

Hi scraped] the bowl and then began to
inspect my knife. Tt was the last T saw of it
as my own, He fastened it on his key ring
antd proudly displayed it to all the Khans

The American Becomes n Bakhtinrg

About that time the tall servant appeared
with my costume, . Laughing, Cheragh Al
moved the oil lamps and demanded T put i
on in the center of the room.  Salar entered
into the spirit of the act and wroed me up.
There was no gelting oul of the situation.

Cheragh Al and Askandri khan took it
on themselves Lo dress me—aor rather undress
me. They indicated they wanted me stripped
down 1o Imdem'enr

Each piece as T topk it off was passed
around fur the inspection of everyone. They
even went through my pockets. My blue
light-wool shirt pleased them all, The belt
gol a minute going over.

First theey put on me d pair of heavy hlick-
silk trousers. There was o waistband cover-
ing the pleats at the top. -Because 1 was now
much thinner than when | lelt America, the
waist just fitted me. The trfoidsers were
voluminons.

Next they put on me a silk shirt, then a
coat, then the heavy grav-wool topcoat with
t-inch sleeves.

A black hat wns broueht, but it did not
fit. Cheragh Ali took off his and put it on
my head, Al cheereil. They had’ forgotten
the canvas shoes, but I didn't remind them.
Cheragh Ali shook my haod, os did Askandri
Khun amed all the rest in tourn,

Moving closer to Stempl, Salur fndicated
I should it pext 1o him in the space he had

mide. “You are Khan now,” he said as 1
sat down [page 331).
“American Khan is my nime.  You have
now Khans of two countries.”
Salar went back to the pipe. We all sat
in silence for a short time,

The Direct Approach

“What have vou come here for?” wias the
thunderbolt Salar vwsed to break the silence.
“To ask your cooperation in building the
rnm'! to Tang-i-Guzi and the Karun dam,” T
eplied through Steml,

i What will you do if T sy we don't wiant
the read and that 1 will stop you?”

I brake out in a cold sweat. Thiz directiess
had taken me by surprise. 1t was not the
custom. Usually there were a lot of compli-
ments and round-the-hush talking, and finally
cinch gathered the other's idea, This wasn't
in the books,

“You will say such things only when they
hurt Chahar Lang,” T replied. “This work
will not hurt Chahar Lang and will help the
people—your peaple and [sfahan people, 1§
it would hurt Chahar Lang, T would not work
for it myself. Ewven though we laugh, T am
proud to be of Chabar Lang. T would not
work. pgainst my own people.”

All the Khans and soldiers leaned forward
in  interest, Outside, the doorway was
mmmed with lesser men and servants.

Can you =sav that the Army will not use
this road fo repeat the terror they spread
through our village only a few venrs ago?”
Salar demanded.

“Do you know that nine vears apo they
took that boy |he pointed to Cheragh Ali]
when e was only 16 vears old and led him
barefooted ten miles through deep snow to
Drarun and imprisoned him? Do vop know
they hunted us all down like dogs, taking
money for our release oply to laugh at us
when tens of thowusands of fomans were given?
Do you know they tonk our crope and our
amimals without pay, leaving my people to
starve?

*Have vou beard that T spent seven miser-
able vears in their jails and more years run-
ning in exile ke a desert (iog?

“No, vou can’t koow this. You don't have
;tlth 1t.hmg5 in America, but we have had them

ore,

Salar had laid down his pipe,
drawn himself up straight in an air of de-
fance. His eves hlazed, He was indeed very
commaniding in this fiery mood,

“That king has F.'.”I"li'iE'.,I 1 said quietly, stll
loaking at the embers in the brazier, “That
government has gone. [ have not been sent

He had
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Shad 1n the Shadow of Skyscrapers

By Dupiey B. Marrin

Hoith Tllustrations fram Photographs

T THE wvery threshold of Americ’s big-
gest city there tlourishes @ commercial
fishery that does an annual buginess of

a gquarter of a million dollars: This “big busi-
ness'' s done entirely in the few weeks each
spring when the shad find the Hudson River
tempting and swarm in from the ocean for
spawning.

Here Is one of those old aspects of New
York which help make the ever-thanging city
tolernble to its more rustic residents and fas-
cinating to those who enjoy exploring its
byways,

For the most part, however, New Yorkers
pay little heed to this rempant of a day when
the city fed itsell from its own lands and
waters, 1 they do cast a second glance, they
are likely to he ns mystified s was the voung
lady who, homeward bound o New Jersey
over the Georpe Washinetin Bridwe e
afternoon. in wariime, dskedd a friend i theose
poles sticking out of the water down there
didn't have something to do with stopping
enemy submarines!

No wonder she was mystified. Little bally-
hoo attends this enterprise carried an in the
shadow of the world's tallest buildings.

The shad men would just as soom stay in
the shadow, for, hard and honest though
their todl is, some of them <eem (o feel thal
the netting of fsh in the world's most impor-
tant harbor survives only by virtoe of oblivien,

Shad Harvested  for Some 3 Years

But the Hudson River shad lisherman B2
about as much a poacher among us as the
American Imdian. For some 300 vears white
men have worked these watery furrows for
such harviests,

One early account etates that “the river
teemied with the finest fish, nmong which was
the shud and many kinds scarcely less delicions
.+ . there were plenty of sturgeon, which the
Christinns do not make use of, but the In-
dians eat them greedily . . . herring were in
myriads,”

Another surviving account of the Hudson in
early davs concerns the vovage of Richard
Wellsi an Englishman who traveled up the
lower Hudson in 1769, The journal entry
remarks the unrestricted fishing, stating: “Mr,
Wells bought Ten small Rock Fish for 12 cop-
Pets . o ooat Beekman Manor . . . 2 shad
cost tul. , . . these Fishermen draw their nets

59

by Staff Photographer Luis Marden

oftener than ours, nat stopping between the
Draughts.™ '

If the colonial shad men kept up anything
like the pace of their present-dny successors,
they were busy, to say the lenst,

Water Front Bustles with Preparations

I the middle of March, about the time the
Carolinas are getting in most of their shad
harvest (some families still salting awav the
fish in barrels; as in oliden days), the Hudson's
hshermen start preparing for their turn, their
Interruption of the life cycle of this river-as-
cending fish

By then the Atlantic const shad segson is
nhout half finished in point of time, for north
Florida folk begin sifting the St. Jolins River
for the greenbacks in December.  In volumie,
however, the senzon = just getting going, for
Chesapeake Bay, its tributaries—among which
= the Potomisc—and the Hudson come in
quickly, one after the other, os winter ghves
way o spring,

Nowhete else in their appearances in thirty-
odd rivers of the North Temperate Zone—as
far up a8 the St John, i New Brumswick,
and even the St. Lawrence—ido the shad, or
rather man's efforts to capture them, afford
as striking a contrast with the environment
6 in the Hudson, (Sdme persons, espe-
cially mariners, call the lower Hudson the
North River, a relic of Dutch doyvs when the
Delaware, ot the other end of New Nethor-
land, was the South River.)

Along the New [ersev water front, amid
some of the busiest commerce and largest in-
dustries of the metrmopolitan area and directly
ncross the river from the teeming West Side
Highway, the shud men dig from the low-tide
slime of the river bed the 60-foot hickory
poles which they interred for preservation ten
months before.

Un the heach under the bluffs whose twenty
miles of traprock are famous as the Pnlisades,
they see to the gill nets, the iron anchoring
rings, and other gear, or calk the boats and
biildd the shacks which are to be bases for
operations in the short weeks ahend.

The sturdy poles, shaved, pointed, and re-
plenished (for there's a heavy loss to the ele-
ments and river traffic), are now ser out in the
river in Fows s straight as possible, the better
to snure the shad as they bead upriver past
the Empire State, Chrysler, and other spires.
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Ulnsubstantinl ss a Dream,

As o the Sea ol Gulilee,
Eugerly they pear al the dark tiver as ths
fhe waters viekd P One startled shisd fisherman
In eenler ckpround Lok

Atop the pole [arthest out an each row 13
put a red flag and at night a lighted lantern
These siennls must be lnrge enoueh to be seen
three miles nway by crews of ships plving the
channel near the #ast hank with ol and other
cargoes for Albany and lesser Hudson pords.
Since the tiver 18 about a rmile wide here, things
have 1o be firured oot carefully. The Army
rnpineers (nke care of that

By this time, about March 25,11 15 a matter
of waiting amd keeping a clsse eve on the
river for the fun. A short length of ine linén
mesh, g fraction of the 1,200 {eer that many
il the nets measure, s steygne oul in the river
45 4 {rial net.

Meanwhile, the talk is of the weather, man-
power, boats, trucks, smaller paraphernalia,
amd, strangely, of the church calendar,

Mo, the shadders are ot particularly con-
cerned with ecclesiastical matters, but they do
have § pecuniary mterest m how early or how

Manhattan's

mivn houl their pets in the shadow o
cifaw the midtts supported by
aw horms and hooly, thought Ri
n the Empire State Hulldine

Filg-hl..'hh-i:u

Look Down on

T OWers

‘Baghdad on the Hudson"
W st will

e g
BO-fint Pdckiary puoles
time hod come
wiot s tallest

late Faster comes.  The more shad they can
catch before Lent is over, the richer they wall
be. The later Easter comes. the bietter. In
fact. m fish caught hefore then 13 worth,
market three times ps much as one
rnught afterword.

Hudson Shad Run Staris About Aprl |

The handicapper i this race, bessles the
mooti, B8 the weather. 11 winter was wintey
anid departed on time, and i spring 5 warm
anid dry, the shad can be expected in the
Hudson about the last week of March,

While thé greenbacks are in sall water they
live singly or in small groups; bhut when the
time comes for them (o seek quiet fresh wate
o deposit their spown, they “‘school wp
Thus it is that some time around April 1 the
cry goes up along the Jersey water front,
“The shad are runniog!™

And it's no April fool,

LETINS

= Lt

Just waltch,
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“A Gouple of Hours Ado, Sonny, She Was Swimming in the River"

shag and roe [resh {rom the Hudson diesw costommers 1o Flovd Clavitoe's pinup-decorated foating stan
ot Hdgewaler, Sew Jersey (paoe 379 Mare valuable s “Iieks” are lemales, or “roc” each of which

carries 25000 to J0006 eges.  Some have 1000000, or even 156,000, ‘I'be larger 2hsd sro females

gors the rgeing, and along the 17 miles from  the bottom up to the top to form a bay and
Weehawken, New Jersey, to the New York  spilling out the squirming fish into the boat
state line the rows suddenly become a pattern Largest American member of the herring

of toiling men, nets, rowboats, and an oeca-  family, the shad has a ysual leneth of 18 to
sial motor launch, the mother boat., Under 24 inches® The green and silver fish glittes

vy now sre soven to eight weeks of fishing, i the sun.  Straved soales dot the thwarts
a regimen of toil given over to the tides and  and the men's oilskips like fnllen pearls

' they bedr, no matter what the hour Unly about half the captive shad have
of cay or night, actoally been gilled, and these are vanked oud

U the “zlack of the Hood,” when the tide of the mesh, with a grunt of gn oath i the
starts receding from high witer, the nets are  hold is stubborm, Al the while, the oarsmen
lifted,  And there's no guesswork about it.  keep the boat in position, and anvone who
The bottom of the river i3 a hall bour ahiead knows the Hudson's tides. gisine and fallinge
af the surface. From long experience the shad — about five feet, will appreciate this task.
man knows jost the moment when he must The clements often play tricks on the shad
Star '.‘|_]'J1i:'|':_ In Lhe YUATY .':II-'| '|I.n!' ill'.|'| f1s men "l.‘:l l-.'1=_:|';-|rr_* 1.1,':._[;.]_ f-hr .-!-..|_l|',;-'|L',|,;L|:1 ]_-]-L',r
helpers must be out by the stakes with time  hard enough to make one rue the day-he sank
tx spare (poges 360, 363, 365), lhis first dollar into the river It drives the

For the “lift,” a shad boat carryving three  current upstream and mokes the net basey
o ot rII:.-|:_I,-,“,_| O Iwa 0t I_!|'|.-|='l'|'I TOWETE, 1= & Ton The Bork o Flikicr. viited B Tokia Oliver
IIII.'.|-.| tid The mnersnos ]"']L-_ [E:IJ__I-[— 1w men La Gorce. r-'.I|I|J'-J'.I i -'l:-' thie National Georranhic Sa
im the stern stir |1|:r:i|'|___r the net—bringeing ity '
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“This Big One Will Look Even

-, Nl s Rl A Lol A | | OerminE  Larans

fhin

. |
betrer on oa Plane

shout 2 food amd a ball to two fect o bength when

[ull-zrawi,.  Since thoosands wre cnught before they dGan lay their eggs 'the wonger | that the fsh qecap
geddgartinnm Ik poidile Bsiieed] BeEherman gl the men ol Scandinat lafn oririn emnboved Lt LaOr
J.Illll r|s lEsr1ie il 1 I-:|:'.:|'| TIE il '|| FI.|:-|||. :-_:III | s l- 'Il TIgsErl 1|" Illl!lI L L JELEN FLIE)

v snnpeed net means loss of fish, sometimes lepository of refuse, thanks L thie MCregsing

whole cotoh.
A\t every low waler there
["his opsration, too, hias to e timed precisely

e net. which had been * boxed "last time )

il LI

wias TaAKkeT ashire '_|.Jll| dl'il-'r'!. s e et o
ERYERN I"'ll' Lis ::IIII' JI i Il'll"'l by SNk |"-

the iton rmos so Lhal 1
fance all comers that happen (o be swimming
pr drifting nifth with the fncomine e

| ]

where between (the 3-foot clearances given the
sriaee dantd the rver hottorm

A1l comers™ rlght. within
i the 8 inch stretch of the mesh, for all
hindls ol thines tm
these odidments provide many an  eyening :

stoarviclling bhetween seasons 107 SUEH TIVeT

Lhe sl pides

4
|-

{136 nets In fnot,

"I'I"|“|.|!" e |
Adnms, Harry
Willinm 1neold

AVithoueh the Hud

Lyuns

el Trudx,  John

[Lmyton, and

l] [
<11 3= Ri¥= _-_I'll Ip_'-- 1 1

industrinl use of waste for by-products and 1o
municipal incinerniion
i [ew years, it s still

myriad things of wing and hool

the spread of ol par-

vt Lo

]
0 151
¢! a il

Fiingres

Horng und Hoofs in the Huodson

Cne diy the lordly waterway was even be
the Ihewvil himisell.
the wind or tice, either; although

o andother kind

“I"'-l." TR AT |-.-«---a--:..-.| -I.
Lt wasn |
S SToE W Ll

1|_.|_

ul srveedd
Teligh
But ¢t Harry Lyons, operator of two rows
nerks iyt above Lreorze Washinetom Bridee,
[#]] the stors

It wias a nor'easter, ainin’ and blowin® anid
tuin' dark an the river, We're comin’ (o

Paul Dunphy s

v Wova Scotin Trishman
Suddenly, Dun-

| ‘o1 on the oors,
He's
sUPEratitious

phy stops haulin,

wpeahnt space
it the

YEITD

el

e I i i
L -I‘-Illr|
E
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"(rertin' More Roes thon Bucks Today™

Mlthowighs mnls iticd temal run about enaal o oombies thhie eEw =Lk ras Had w=ually acrou b
W thards of e weit of the enich beecouse of thelr lareer sir [japws ih] |_'__|| I|_||||||_ g fricahi wn laid

Scbalt sl and Liith r hiplhhe g ranmil b femmralie ] itiEed lwikil
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Cover the Top Twao Ineches and This Gould Be a Rustic Scene Far [rom Skyserapers

l""| | e WRLITEAE IReElr wnEeks the sew . | et applE ] Af A R H HIver SN IR T -'|'-. Hilni@Ean
Bridee nrad i ing apartment houses of Sew Yorks Washington Haiehts g bivekdrop.  Chs New Jet F11AS
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(On the "Slack of the Flood" ihe Lifr Is Moade

These fshermen nenr (Gaorg I
Iy reeealn.  Pursineg the el

zhyjad Nith the nid of o line Irom ¢ thaloin 1o
The gueer feller.” e savs. Nothin® mdre
Dunphy’s lookin' me straight in the eve. He's
stif], zdined vel Kinda limp, too, ke he's through,
miade hi=s peace.
| ok o'er the siern
see the horns,
slickin ol of the

Lhere & the ¢love

In the half-dark 1
Hidn as ey, a pair of ‘em
water! Momend  lates
hools. I'm nol =0 much
on drink but 1 begin 1o feel washed up, too,

Then, sudiden, | remember. The ferrybont
i !||-hi- i '-'-i"l'- |I.J'l" e |.||_|,|_ i TR SEETS
n board. _|L-.-I i ceacd beef, that's all this
Lhevil | el

= ||'|.'||||i_'. roinae L sire he 2 Yi'ry
much alive, Think he's o |
-|'|"-ll|'|l:"- '

In the Ivinge ropm ol his lield-stomne
i1 | NOch |.II. AVER L 1] the |'|| .'-'-'_|| J'_Ilﬂll
wiler = Mo, 2 hirehouse, Mr. ]__l. T |-II]|'I;-I|
[forth local lore, telline the wavs of the river
urel its hanks like some schoolboy it Saturday

U LHET [AnNnd m iny s | ne nhas

(T hT &l I FI ] I-_ll L]
L 1 L d il | -|||.\_

1
LRSS

18- schonlbos

Washinzion B
iie Tw'sr fmnirmn ey L0 sterm o ohew I prsd

W fenas

e nel-supporting ;illl|-

fof acthnfn at the moment the tide beran
Pe Lumiil aml lieesn 1".r.|.|I|i|'|,' | b :.:I”lll‘
LEEE s IsliTan ||'l'|'|_-- the hant st Jli: .

Fshed oul of the river near o Gapsized canoe.)
Little would one guess that Mr. Lyons was
retirer],” that be had stopped wking his
|||'JI. r'.I'.i.I] ‘-..'I:IIII.!iIIL: |I'.I|'|.'1' |||' ._ﬁil'l-l;l_'.l B 1 I H
VEEETI I"Ellir'.-l"-I. |.FI-II': If'l-.- |.|:|'|'IIIII'-|' iu'llllﬂ.
When spring approached one vear and the
big red engines had stranees hand<. wartime
auxilinries, swarmine over them, Harry Lyvons
aopined I was time o Like o FHETLE RO, Now he
can wiander farther—to Muaine, for instance—
i h1s cacelre fuest ol fish and fun
Hut it was of thé Hudwon, the river he has
played on and worked on @l his life, that Mr.

Lyvons tafked., It was of the “river cleaning
spelling not on

up” lately, v i shad comehack
but bringing in alse o the nets, traps, and
hocks such a salt-water assortment as btter
fiish, fluke, loimder, whiting, hluefish, weuk-
tsh, amd bincknsh, not to mention a dozen o
THAIr e I'rr'_--.iz'I WL ET ]';__..]”.:__

Once I caught o 51-pound eod,” Me, Lyons

|
Fecaliern],

“Traded 1t for & gallon of wine,
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Hud=on River Shad

Fishermen & Associd

Lt for they considered

i M A IOrCH i1 I I S
LHEY L) bk FelF L
IR il I.- _-|||| I

gl Alsiny and alzo 1o

hi Interstate Parl
Commission, whoseé de-
CISIN 1 18w Yl 1L

I ' |
RN 1FF FERATIEN Ad i |
\ , X~
pied A doXen Ener-

MeEn who | yougEhit the

hadl inherited fron
Lhedr fathers and o
fathers rtain spof
under the Palisads

) ,
"= ity b the
-I:.III 1= s ¥ Lhi
-

taken of Tt HEs =
TELE gt I I|.!."|I|I |
o) gl | L1t 1]
L # |-.| LI 1 i i
nlal Tawvern that, when
£l EEy, 1 Lt = LT
weules 10 Seales- lIl"'llI:_:I':IH.'; |'r|_-i||~|.'.=|||'_||': = hod Fedft Ed 3 y 10T I j )
Lhirty -apven ol | In 5,00 pulinids o] shard caught no thy CITANCE, VOL COME | |
Fii i ; i veded o 1) (1 In 6 tvoeenl iy Lo the dining. |
piCH ERE 1IN egch Fh] [ & JrCHID fce }ie¥ ] I, Wik i it ol b i Aittle el
I3 11 potifids 11 o | iLi |4 oiin Oime whaoppor | fesil O I N Facitid
ek sl I i 1 | 3 v 40 feet. behoaned
LEM CIkE
v nille and three-quarters south of George The spring evening when the NATIONAL
Washmeion  Bridere asl SHANTIES, ATHES Ly EOGHRAD] || togTapiiT A |  calles]
sunken (errvboal and other hulks, and a4 {ew Genree Kolze's tn see the eatherime of  the

woal and canoe clubx making o brave stand New Jersey Palice Chiefs’ Assocuition, the

amid decav, 15 the Colonid Lavern Heore, 1 glowesd on this earthen Aoor oot back o mound
P b |-_-|-. headoguarters of the lower FGE of burming charcoal some 20 feet longe and 3
an fshery, with all the busthing, hibbiog.  feet wide. The shad bake was on
chatieri nil feasting of o shitl seson hat aftermoon o man—a specialist iF ever
) | heTe Wis O :'._||! come ot from MNew Yorl
Planked Shud Fresh from the River an the 125tk Street Terrv o-auarter mile south.
Before he caved in under the strain, oné  and boned the shad, part of & eatch just out
ulol firi] here als i Lre man, e E-'|-|'il"ll| Wikl e BRN R 371)
amd obviously the hoss, Georpe Kotze. [he gleaming while halves, or Tillets, crosses
A huilder turned tavern keeper, Mr. Kotz¢  with bocon strips as if to make a culinary

went into the <had business on the side onlv’  cosl of arms, had been peged on inch-thicl
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nak planks and set
aronel the hire in an
e aml
V14

ow, winile conks an

waiters hustled alwout,

i E
I ER= i

while the rw of the
had simmered sepa-
rately in a huge brajling
pan iside, while the
arriving police chiels
I-'I'”'-'lll-'l"ll 1Ir'||||1'-._ 'Ihr-
wioird srioke of the shad
ke ourled up the cliff
and the ragrance was
sriffed envious]y by
severad voungsters ani
mocil perched on mocks
-|.|l'-l'-.'|j'

Llte meiting bacon
snon sthrted basting the
=, and core was tnken
to upentd each plank
every few minutes Lo
Eivie the fillél an even
Conkinge.

When the shad hod
had almost an hour ol
thiy het bre anid word
|':.-|-.| COmm ¢ I:||,_'|| |_||l_"
diniers were finiehing
their clam chowder, the
planks were taken up,
one by one, and put on
i serrvinge table athwird
an entrance to the din
i oom, Here several
nimbleé hamds appor-
tioned the browned
nich, biesitles the roe and
verelablesarriving from
Lhe kKitenien, and woters
helped garmizh the foodd
ind  the plates before
whisking the result off

iodlow 1

o waiting palnies:

ltinerant Fishermen Follow the Fishing

Too bad, we thought, that the remarkable
Andreew, the hir Swede who b2 Mr, Kotae's
heatl Hsherman, wasn't there Lo see Lhese em-
hellishments.  But Andrew—Andrew Ander
Hergen  Beach, Brooklvn—probably
was hoppier having a cat nap or o snack in
the shack on the beach three miles up the
river. And the crew's coolt, a Nurwegian,
didn’t have o make anvihing fancy

These hired fsheemen, most of them Sean-
dinavian snd some Portupuese, have a bols
terous anil haphazard lite.  Typical, perhaps
of thetr outlook ts the time the bulky Andrew

Hihind moit of the Hudsan's
fiml 40 moeeyy svilers of the work]
Eakiing morth
ol =candinivian of Portugroese origin,

He Clan Repair o Gill Ner with His Eves Shui

(izhermen We vears ol pxperence in caichinge

Independent amd bappy-po-lucks, hundeed-
rom Flonde with the sdvaniing season, Mooy ame

was fmuled off to a hospital with poevmonio
and 4 dangerously high fever after he had
keeled over on the beach

Luter the same day he reappeared down the
clidf, protesting: “All dat crvine enough to
miake aovhody sick. 1 eet dressed und salk
it | - -

A\ thousand or more tinersnt Bshermen
Andrew follow the fishing as it progresses up
the coast from Key West to Kennebeg, They
oo seining off Atantic City, scalloping out of
New Bediord, trawl fishing off Humpton, Vir-
mimia, tilehshing in the Gull Stream south of
vmbrose, and pound fGshing off the
(oSt

]|I:-:. know the ins and outs of their suc-

~id

A

ey
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Food Thsappears Like Snow in Spring as Hungry Fishermen

SHadl faat owellle an Lkt ERi YW TR R - TRER

they know the
amaone the mas
y o the Huodson last
v manth, with Keep, and
oat captains ke Anderson ot s34
thie ;y.|; the wagrs were S100, all found

A few blocks uphlll from the Cokomal
Vavern lives the denn the Huodson hsh-
ermen. Fred Truax, He has heen pulling shad
out of the river for 63 vears and 5 sull spry
-=|;|:1; I with a oriad

(0 keep his hand in. Three venrs ag

._-_.....E Il_-l:'fl I's |'r i Lne |II ]
fer el iTen [hear puay

1 | W w9
U+ T s ATL 5
Vel II LIRS stiiy I .

A S
miel, just
e solid his two rows
street [erry—to  Joseph
[ngold

In hiz vouth Captain Trusx “ran a rig
AT |- | 1|?u ataftie ol |. BETLY . whose ereo i
oy Bedloe's Tstand o BT
His fnther, Ysan
about 100 vedrs ago

(Captin Truax,

i 3 LEAVENNE PGS

thiwe nearest the 1250
smith and Willlam

Femeire s
gt
|.'.|_|.| 107 TNAms

falked to me of the

L
Lar Tt i

Hefore

chadding in the river  sidered a self-s

end fshima

Mapazine

“Fall Ta™

v Bl s wWho calich thein Y ounE and old i THal

lavs when his nephew Harry Lyons (now 6]
il Flovd Clavton were “just kid:

the wavs of the river- of the Huldson-Fultm
Celebrition in 1909, ond othor grest event:
along the river. The old man spoke idso ol
the perseverance thal he and other shadders

1 1 . - o w - e wmw
needed to carry them throush many maney-

g™ learming

[(ESITIEF SEUs0ITL.
That wps before
managemen!l of the fzheries, imposed by The
AThanv and Trenton authorities with the as-
istance of the Fedemil Government, made for
comeback of the shad to a cleaner
Fiver [hen the picture was =n dark that
\. N Cheney, New York State finh colturist
write in 1595 “Tt 15 extremely tlovilit ful
mider the present law, and present manner ol
fishing thi the Hudson can be
tetiining shad river.”
Yesu, Captain Troax amnd mony

1

RLRIm]
LhebCa]

conservation gl

LNe ZTEeNE

FIver. il M=
N ]
ither old

" & ¥ i i N
timers ¢ladly concetled that through the week

ilosure and other medsures
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Beside Towering George Washmgton Bridde, Beaches Bustle with Fishermen Diving Their Nets

Whea springtime bones shad b from the peesn (o spawn in the Hudson River, fshermm caicl them (i
Fill 1 Thie i are enmeshed when they rum therr hiends inba the nete oo the Wk upsireain wil
Lai I Lot Buotae = habery bennath The Mvow _r'l-l § Malisad

B b Ihcominge

LTI
|l >
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Flapping “"Greenbacks” in the Bast Mean Folding Greenbacks in the Pocket

Az wn of Flovd Clavten's men |'|-;L'-.'. chind from the medh of the vill pet. the bl becomez ankle Jeep In
the =thversssded, olive—tweked fish The shed fobery i the Hudson pear New York 13 a ousrice-millbon-dollar-:

vear industry, thotgh It foorishes only about (wo monthe—Apsl and Mav. Astern lies the “mnather  boat"
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\thamt i whise D L I sometimes hrows mineEinver alonesioe and call 1 I T had

loe snnd npels over the poles amd spills the chienever they el like | e nels Ad

catch, besiides damaging a lot of gear poles can easily get in the way of the river-
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[ prie, Dowmie, | ppte, Downe | d ooel relats
sually [ T (page 370)

Vhe work tune was a1 chant. Tt was “Uppie, i “Uppie, down OO, dowTi Ll
downie, uppie, downie" as several of Clayton's  work chant of the pole setters, it might also
P '_'Iillll:r Il 'Hlll Il.ii!'l.': T HTHESG O .II' -i 1 Hp |l| |:II [:ILi [y LR 11 !;'--: Wi i".-||' .-i'||'-. i
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HE cluding the fortunés of shad hsheriez 5 istant
| ; ; L e ] C i . i 1 . ; . A
Mr. Ulayton is the next to lnst shad fisher ae the Soith Atlantics and even the Paclii
N down | FiveT a0 il o b s T : . SN K
' lown, the ot Lo inn which mak coast s, bave had their effect on this avie-
i DTy E L UDes 1 ['h I3 5E0] | Ihe tional livelihooel in Edgewater NeEw lersey
[ L 1 ]
hisd +1 i . . : ; = id .
litr MEny o seme fug captains who and vicipity., DBut, not {0 maks a3 nun. the
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Planked Shad Crossed with Bacon Strips Are Arroyved Belore a Chareoal Fire

I vil ks Ii Ei {"1ri1 eneEnded 10 rfEaure even  CodkEng (AR K LhiarduEh Droting firee EF

I Brodmei] EEel well . Ervicid wilhh o and veectables m the wake ol pied il welng
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¢ffert of the vears on (he Hudson shod  hatching grounds.  Moreover, the early miar-

il lerlre R been '.- the ook, kel has cone o the Jer: W IThER . . the tirme
Vithouzh the opermior = expenses, his oWl the fish irickle 30 to 73 miles 'I}'I'i'-".r

for men and materials, have more than Caomstilening for o moment bdth the easl

tlonihled o revent vears, the prices he gets Hire and west shore  hisheries, (e Hudson

have gone up Tully as much, Add to that the durning the war brooght annoad yvwelds of some

resttpence of the fish—the shad’s de 000000 10 5000000 pounds of shad, com-

clding that New York Harbor seems pretty pared with 40,000 pounds in 1916, dccording
mviting, after all-—and you see that the shad 1o Frank Anderson, head of the XNew Yorl

man is doing all rieht, even well office of the LT, 5, Fish and Wildlife Service
The war and postwar periods, with thér  Ths volume colpncided with the nesd tor ment
upsetting of ment distribution, have lent to  substitutes and with the hgher fish prices,

fish n better pirlce positio At New Yoark's A if 1o compenszte e shagd fishermen Lo
Fulton Markel, o mile up the East Eiver ol military restrictions on Dshing areas doring

fhe ofher -i!i-- of Manhattar |-.-.I":_ _Fl'l"-r"-.' [He WELT, |'.If||'ll '.Iil"- Wi're -".!!I'II'II (T !.""ll'

shad have risen more thun 100 percent in it miiles of the river, the vears smee 1941

value in the last five vedrs hotve seen o tremendous increase 0 the ollet-
he increase hes oot been as great for shad  ing, or boning, of =had

from the east slili [ the river (a8 [an Upy as hi= TR vilian of s LSty Hesh from the

]-'.'| |||--_|'i_| |' l I-'n-_ ;!'|'_||'-!' COEC =S I eEre nuncreds --I. |'III'I S, o |'-'._':.'.: '.-l"-'l' FHITSIHIE MG~

qEE Csnawns 7 1he shad pet near thelr  seds, came plone about Oftesn yeurs avo and



Shad in the Shadow of Skvscrapers

Ot ol the Hudson Comes Basker after Basket of Suceulent S i
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Muny MNets in the Hudson Measure L2000 Feot i Length

searP Feleesester, o the New Jersev bhank
koels ot boads i MNew York's busy b
dish Ui COFpES W Uecsin

fichermsen meered pemls
It bl 514

Laring- the seven oe eignl

gigse] by sruswing and bv the rarelesds
inch mesh of the il nets onms maony things besees
wievlie of the pnowy! shod run, 1the ncirmen wourk

dav and night o keep thelr nets mreoded and set while the sibvely bopaties Lists

it the shad back on the table in its own
richt, rather than simply as the producer ol
pege. or rod, which had long bevn caten HS A
delicacy (page 371)

ot alwavs were the rog thus esteemed,
hewwerver, for sometimes i the ups and downs
of thic fish, Adosy fapidissimi, the roe were
thrown sway and only the flesh eaten, 'his
wis during the Inst centucy, whin the Hud-
sih’s shodl were famous 85 North River shad,

Beginning in the Sacramento River in 1871,
shad from the Hudson were propagated m
Paclfic const slregims, .‘"-.-ll'-.'u'.Jli.'i'rl.'.'f-. considernble
quantities are shipped east to compete in
higher-price eastern markels,

Fulton Market Prices m “Shillimgs™

I'he marketing of shad = a stery In itsell.
Hy the time the Hudson s run is finisbed, about
June 1, Fullon Market has received fresh
shod from o Jdozen States, Most of it arrives
by truck. The Hudson's come by ferry or
tonnel to Manhattan, and thoss from dstant
rivers arrive in huge refrgecator trailers that
dash day and night to the nch New York-
Fhiladelphtd ares where 4 large part of the
countrv'’s shad s consumed.

There are two or three shad hshermen of
the Huidson who still prefer the old way of
taking thelr catches to market. “They sail
thelr <kiffs- 1o the o of Fultom Street and
weigh out their shad at the market instead
of  undogedmg  100-pound  boxes of the fish
from trucks.

Numetrically, the bucks and the res are
about equal in an average marketing, hut by
weight the roes approximate two-thirds of
the total. (A singlt female produces 25,000
o SO0 paps. )

Even more curious than the taking of fish
to murket by boat through the busy New
York Harbor of 1947 is the Fulton Market
dealers’ continued use of the “shilling™ (1244
cents) HS B converlience oo ogquoting  prices,

But it's no woniler. With the one important
exception of carryving most of the hsh to
mirket by motor truck, the whole shadding
operation along the Hudson i3 a pleasant
apachronism. Amid the abandooment of old
ferries, excursinn lines, and other features,
the two months’ scenes of picturesgue activity
retain, perhops, more suggestion of the old
distinctive river life than .JII:-.-'[]'IETIH elze to Le
seen Lodiy.
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deen from Hlalf Mile Up, 2,000 Fishind Boats Black Out a8 Tiny Lofoten Harbor {Center

fiear]s
= stthmereed]  dinosaor, - rocky Lafolen  Islands

ereErre from Ehe =23 of MNorwav's Fpord=-1mdent |

nurthwest coizt.  Alplike peaks maks

backdrop, dwarfing anders, thelr hoats

[RE the spinv vertebrae of a0 giganti

o the Lofotens, as (o all northern BEurope,
Nature gave one preal bopi—the Gull Stream
[his michty ocean current. fiowing north bes
veert [eelund and Britain, tempers Liofoten elimate,
keeps poris ee-free, purtures myvoad schools of
valuable hch

Beiween 1slinds amd moinland les stormy Vest-
Ii-.|||:|_:|_ =1 miles ;'.|||| nt its =oulhern enlrance.
furmeline northeastward  to ¢ L= hound
siratts.  Into Vestfjordem overy Februare flowe n
sen of -silvery cod’ to spawn

Then gather Viking Bshormen from every port
m Norway to reap g ghstening fnny  harvest

] I!.Il.-

MNATTON

Fishing towns like Svolvoer, Kabelvng, and Hen
nitrsvier (abave | ulee with five dmes thelr nocnal
papdlalion

PDuring the six-week season the Vestfjorden b
comes the world'y most concentrated shing - area
wome 7O00 boals hob oon s choppy walers A3
prmy i ailskins. 30000 stronge. fivhis time. winal
and wather o brime e the cateh.

Though same Narth Atlantic hing banks= vield
miare cod the vear arcund, Lofoten fisheries produce
Lhe world s largest seasonal catches. The fimst post
DUmper crop ol oves
165000 tons (or hunery l-.'.11'-'|]'-|- Fishermen
membered thatl prewast catches sveraged 05 000 Lans

Frehing 1= all-vear work for nearly all Norway's
P25 000 hehermen. Leaving Lofoten, some follow
cod fariber north: others T -BquIp to catch hernng
hrialinge Then jsland fowns
seitle back for ton quiet months,

war seuson. 1BMG. wielded |

N T -|||“'.-.|;|_







Smiles and Nearly Emipty Pot Prove the Fisher
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Fresh-cought CGod Are Cleaned and lce-packed for Slhopment to Northern Europe’s Caties
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matnched Lile Cordwood, God Are Salted Down to Make Norwoy's
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Al Suppertime ()ld Hands Kid the Youngsters Away from Home an Ther Fi
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In Manchuria Now

By W.

RorerT MoOoRre

Woith Hiusirations from Photographs by the Author

“‘ ﬁ FEVE a bugepy ride for you,” said

an American colonel at Executive

Ht‘ﬂdl']u-fﬂ‘lr'ﬁ in Peiping. “There's

a specianl fight going up 1o Manchurie o=

morrow, Can voo be ol the airport by 6
oclock in the m{lmmﬁ?

I could-—aml wis there early,

Long afier V-] Day, Manchuria wos still
in turmoil, Tt had felt the shock of not only
ane war, [ twn,

In the fnal dayvs before Japan had sued for
pence, the Soviet Unjon had unleashed a swift
atthek against fapanese forces stationsd here.
Then, fallowing the long-delayved Sowviet with-
drawal, both Nationalist and Communizt-led
Chinese armiss hod moved Iin and weérs chal-
lenging each other's right to rule these rich
northern provinces (page 401},

Among the Americnn officers with whom 1
was to [y morth, some were assi io the
tusk of assisting in evacuating Japanese civil-
lanx back to their I!T-!"Fi.":]ti'{l ]mmel.mﬂ Others
were membiers of g “truce team”’ 1o help super-
vise the fullillment of cepce-fire orders that
hadl heen issued to the rival Chinese forces.

An Earher “Mubkden Tocident™

War is not new to Manchuria, | had been
in this land bevond the Great Wall just befare
one other war, Only davs before the “Muk-
den Incident' startedd, 1T had ridden over the
rails that the Chinese were accused of blowing

an the evening of September 18, 1931, o
L Japan her excuse for the conguest of
"h'l!ﬁ.nrhuriu anil establishment of the puppel
State of Manchukuao,

CMten in the past, warring armies have
ricked thia "cradle of conflict.” From here
rose wikd Totar tribes who sel up Azskin em-
nires centuries before the American continents
were oven knrmen., From !1-1','*|'|:u_'.|l|!l-nlllll_i.1 tiWs, rosg
the hard-riding Mongols, whose hoofbeats not
only shook Asia but made Europe t|u1i-u-

Right at oor tnke-off at the Peiping airport
we ol a quick glimpee of stil] another chapter
of bygone Muanchurian history,

Circling for height, we wheeled over the
onetime Summer Palace of “(Nd Buddha,”
Empress Dowager Tzu Hsi, colorful hgure of
the Ching, or Manchu, dynasty,

Early-morning sunlight flashed on jts elabio-
rate courts, pavilions, tenmples, and Hmpid
man-made Inke. A “woman’s 530,000.000
whim" it has been called, but the money

2489

which Old Buddha diverted from the Chinese
Navy for its huilding gave Japan one of its
first expansion victories in Manchurda  and
Ching in [804-3,

Below us, o few moments later, slippeed the
maze of gllitenng golden-tiled roofs of the
moat-encircled Forbidden City in the heart of
Imperinl Peking,*

Here, from the Ihagon Throne within jis
stately halls, Manchu emperars ruled all China
for more than two and a halli centuries.
Here, ton, they grew soft and decadent in
luimury and intrigue and finally fell when the
pitiful boy-emperor Henry Pu Y1 wag otzsted
by republican revolutionaries in 1912,

It was this same Pu ¥i whom fate overtook
the second time after Japanese overlords of
Manchuria had reseited him on the throne in
the land of his ancestors,

The Great Wall from the Alr

Flying northeastward toward Mukden, we
assedl high over the mountain barrier that

shuts off Manchurin and Jehol Province from

North China, (map, page 393). Atop its
rugged crests | spotier] the winding ribbon
of the Grent Wall, upon which for conturies
the Chinese had relied without success to stave
off invasions from the north.t

Then came the plains, n vost expanse of
rolling Lind patterned with fertile farms. To
Mukden, lnter to Seepingkad, and on to Chang-
chun we rode above 8 panorama which, save
for the smaller size of the farms, reminded
me of our gwn Middle Wess,

Fifteen years before when 1 visited Man-
churia 1 had seen hordes of peasants from
China flocking into this land of pl.n_-nty Quit-
ting crowded Shantung and Hopeh, they had
surged northward by steamer, by sailing junks,
and by railway. Some even trekked the long,
disty land trail on foot.

In the 1920¢'s this mase migration of calo-
nists into the wide, fertile Manchurian plains

* Ser, in the Namowar Geopsarmie Masanse, “The
Glory That Was Im rizl Peking.” by W. Robert
Moore, June, 1%i3 .ﬁ.wr:muh i Peiping,” by Maj.
John W Tllumumh Jr.. Fehirury, 1916 'I"q:".jnz the
Clty of the Unexpected,” by Fames Arihur Muller,
Nowvember, 1905 “Peiping’s Happy New Year,™ by
Ueeorer Kin Leung, Decembier, 1926 “Peacetime FMlant
Hunting Aboul Peiping ™ he P, H. and J. B Dorseit,
Detuber, 1937

t e “A Thousand Miles Along the Grent Wall of
Ching.” by Adom Warwick, Navmosa Grenesese
Madanwe, February, 1923,
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In Manchuria Now 10 ]

Here Empty BEchoes Replace the Sound ol Whirring Gentrators
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Under recent Japanese rule its business dis-
tricts had grown bigger, more maodern, and
mre confusing,

Today the old walled town with its onetine
"nlunr_hu palaces and teeming Chinese streets
aevms almost like a small courtyard enclosure
on the citv's big map plan.

In its present confusion probably no one
knows how many people Mukden bolds, al-
though several cfficials with whum 1 talked
later hazarded the guess that the population
was between 1,700,000 and 1,500,000,

Fattories hem the city i a gigantic circle.
Flere the Japanese had built testile mills;
machine=tool shops, chemical factories, cement
plants, and a viriety of ather industries.

Mukden Wounded by War

From the air we had seen many broken and

burned buildipgs, From the ground, as we
visited some of thise big industrial workshops,

we learmed how badly the dty had been
wounded by war. Many had been wrecked,

pilfered, or almost bodily carried away. Few
of those remaining intact could function be-
canse of the shortage of power,

Only a pitifully feeble pulse of electricity
coursed through the citv’s network of wires.
Spmetimes there was none at all, In the hotel
we often lighted our way to bed by candle,
All the water had Tl-lr be carried in bockets, as

er pumps couldn’t operile,
mgtmgcmpﬁhnd atopped.  To get around
town we resorted to battered horse-drmwn car-
ringes or pedicubs, those bicycle-richshn ve-
hicles pedaled by coolies (page 394). Ol
course one could also walk!

Mukeden normally relied mainly upon elec-
tricity fed into its lines from genernfors nt
Fushun, those at the Sungan River dam
(paage 406), and units on the Yalu, near
Antung,

During the vears that the Japanese had
held the country, they had built op many
hydroclectric and steam-operated plants and
tied them together into an elaborite network
to supply power to the rapidly expanding
inclustrial towns.

When Vel Day came, virtually all of the in-
dustrial setup throoghout Manchurin rempined
intact. During the monils of their cccopn-
tion, however, the Russians  systematically
strippied  the country of essential parts [rom
factories and carted pway generators from the
electric power plants as “war booty."”

At Fushun and on the Sungari T later saw
the empty generator roms and transformer
upits from which the equipment had been
tnken (pages 390, 301, 407).

In the subsequent fighting between the

The National Geographic Magazine

Nationalist and Chinese Communist armies
many buildings in many cities had beon putted
by fire or demolished by shells when one army
group or another had used them as barricudes
More factories were wrecked or plundered of
vilushle equipment while stunding idle and
unguarded.

As the result of this extensive damage,
mdustry in Manchurin hos been afmost come-
pletely paralyzed,

Muany of the people 1 met in the factory
districts nbout Mukden were out of work.
Stme hatl had lhl.'lr homes destroved.  Infla-
tion continued (o spiral Lo fnnLn.'_-'tll:: heights.

“Flea Markets" Have Most Goods

Busiest spots in fown were the “flea mar-
kets," those open-stre¢t trading places where
odds and ends of Japanese goods cluttered
emall stalls pnd were =tacked on the walks,

Frinn morning il evening  these centers
were packed almost solid with crowding, mill-
ing humanity, How the Chinese second-humd
dealers ever kept account of all their miscel.
laneons goodds 1 shall never know,

Here were much-bandled clothes, dishes,
cameras, medicines, electrical equipment, soit-
cases, soft-drink stalls; rags. broken gadeets,
and junk (page 400).

Every few feéet were Chinese money-
changers. Besides the Monchurian currency
which was still in use, they had American
dollurs, Russian occupation rubles, and XNa-
tionnlist notes whose inflation was such that,
to huve any wvalue, they bore two ar three
ZETA.

Only when it rained could you elbow your
wiy' ilong even the middle of the street.

COne day, when 1 was over pear one of the
ratlway stations to photograph the tall stone
shaft topped by a tank which the Russians
rrectid] as 'a war memorial (page 396), I saw
i long procession of carts approaching.

For a moment [ thought it was some re-
Hgious oF victory parade, as they were lying
hanners. |

However, the cariz were filled with Japuiese
tivilians carrying small bundles of personad
possessions. | he flags were mustering labels,
The men, women, and children were belng
assembled  Tor repatriation,

1 followed the procession to another railway
siation ‘where the people again were checked
and entrained for the port of Hulutan,

Smoathly, and without confusion, Chinese
and American officers handled these hundreds
of meoming people. | commented on the
efficiency of the operation ty an  American
Caplin.

“We should have a svstem by now,” he
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The National Geographic Magazine

Triumphant Soviet Foreea Roised This Tank-erowned MMonument in Mukden

I8 sturpds bn frand of the Fenviien Rtation of the ald Soauth Manchurin Kallwas
was egrecled o Changehun, the apital
Jopanese {forces in Manchuriy six diiys belote Japas sued for peiie,

by the replice of an airprbeos

after Lhe ceasechire order hid been beiged

replied.  “We handle thousands every day.”

How many Japanese were there in Man-
churin?” 1 asked.

That's a 304 guestion [ cannot answer,”
he responded. “All 1 know iz that plans {or
repittrintion called for something like 1,400
QLK) persors,

With several other correspondents 1 went by
tramm to Fushun, 10-odd miles enst of Muokden.

A precocious offispring of the South Man-
churia Rallway, Fushun has grown beside one
of the worlil 8 dargest open-pil cosl  mines.
It also has steel mills, plominum plants, a
cement fuctory, millway workshops, and [nrge

A simdlar shalt, topged
The soviet Uinlon struck acsint
Much ol ity occoupation wok place

installations for extracting ol from deposits
of shale.

The Chinese mavor and mine mannger
foamd transportation o fake s arotind,

A Rich Conl Seam

Out at the edege of the cily we Jooked down
into the mighty bench-steppi] gash in the
eiarth, Killponee of toms of ooal hove Geen
hewn from its hure stam, which B =ome
400 feet thick st one end and nbout a thied
as thick at the other, The vost rent is more
than four miles long and nearly o mile wide
(page 3947 ).
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Coal Diggers Have Flewn o Maghty Stair-stepped Crash in the Earth at Fushun

The hopes opon-cot mine 8 more thon four miles long end pearly 1 mide whde, The coal seatn i some J00
et thick amt B i ] abwoutl okt ||II!_| i ||.-||_I it e ollEo Hinisse Now CarTy ob limiied Uperntaons
vl ming almut 3008 jons a2 oy Chvetlyving the doal b8 shab frime whiclh the _| ifELEESE Entracied o |

Bevimnd the rim rear the oll plants and luvge slocirenl power station

Japanese records show that 1940 was theis The wein, which tilts downward al an

peak production yvear,  exploined the director.  ongle of 257 10 307, hus been worked 1o a
‘o that veur they produced §,270,000 metri depth of 541 feet, Tnt that 5 less than hall

tons of coal from the open cut and the near-by  the distance it hos been explored.

<haft mine. From that time until the end ol Overlyving the Fushun mine iz a thick laver

the war the output gradually declined, but not of shale, fromy which the |apanese gol Diesel

from ek of conl. The Japanese had neither oil, lubricating ils, amd gasoline  They bl

puipment nor men enough to keep the over ol two plants which bad a1 combined cg-

burden sufficiently cut back f(rom the coal  pacity of 210 tons of crsde oil 4 day

[ace We'll nevd new |-I||Ii;"lll'|'| Lo o Whih we ||r-r!-||.--] In. to vl the plants.

overburden before we can do megpor maning C Himese workmen were gathered ground 1ables
We rode down to the Dottom to walch the i the vard amd were celebmbing on toasts

Chinese miners at work., At the: time, their  of hery fadgar.  Jost that day they had soc-

outpul wis anly about 3,000 tons o day ceedid In restoring. operation in o part of the




Japanese Architeets Transformed Changelam mitoe a Modern Ciapatal iy
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ol plant =0 that it could produce showt 30
tans of crude oil daily (page 595).

The pluce recked with the smell of hot 'vil.
Not so the newer plant, for that had been
stripped of & major portion of Hs equipment
und could not be recommissioned,

Cwer at the bigo power plant we walked
throygh the generator and boiler rooms, which
now are almost emply. Remuing of o tem-
poriry raflway still led to a hole in the wall
through ‘which some of the heavy equipment
had been taken.

“Sowier forces removed generators produc-
ing 210,000 kilowatts of the plant's 2%5,000-
Kilowatt capacity,” explained the engineer who
conducted s through the gaunt tooms and
over rubble that cluttered the foors (pages
390 and 391).

“Only the older generators are left, but
weve kept them in opeération, Now we're
reconditioning some still older spares which
haven't been used for a long tine except for
el emergency power,” he continued, as he
led us into an adjucent building. Here men
were just finishing the fitting of a new stcam
main and were renmvating some hoilers,

Many Plants Destroyed

That night we ate dinner with the mayor
and some of the engineers, As we wivlded
chopsticks through fish, fowl, pork, and rice
courses, we heard more about the destroction
of nither plints.

One engineer estimated that the steel plant
we b seen, where the lapanese made sponge
iron directly from the ore, was at least hali
destroyed.  The aluminum  plant, toa, had
been heavily gutted in the “war booty' grab.

The industries; local hospital, schools, and
even our hotel st Fushun bare the touch of
the Japanese-owned South Maschuria Rail-
way, or “SMR." Until the Manchuris In-
dustrizl [1-.'L'1'|!r[1m1.'l]t Corporation was T Ean-
zed in 1957, to control heavy industry anid
silsidinry enterprises  (page 4003, virtually
every field of blg business in the country was
linked with the SME.

When it was orzanized in 1906 after the
Russo-Japanese War, the SMR's getivities
were concerned, with some 700 miles of mil-
way and the Fushun coal mines, which then
procduced only 300 tons of conl a day.

It grew into a remarkable enterprise and
employed o <taff of 300,000,

Running railways became omly a small part
of its joli. Thizs semigovernmental concern
mined coal, produced 6il, made steel, and
even ran earthenware and pottery factories.

It built amd eperated hotels, libraries,
schools, nnd bospitnle; built harbors and ware-
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houges: organized agricultural experiment sts-
tions; and conducted research in peology.
chemistry, and economice.

Some have dubbed it the
Company of Manchuria,”

The elaburate development of Dairen wis
one of its prond accomplishments. By con-
stant dredeing the port was increased o
12,000,000 tons’ capacity. The ity became
a show place for planning,

After Japan wrested Muanchuria from the
hands of the Chinese late in 1931 and early
1932, the SMR nssumed the manngement of
all the railways in Manchukuo, im:rmﬁr@ the
old Chinese Eastern Rallway when, in 1935,
the Russians sold their interests for nearly
$30,000,000.

More Hailways than in Chinn Propesr

When the Japanese gainesd full control,
Manchuria had some 3,400 miles of rilways.
They sibee hod built more, so that the conntry
now has a total of 9300 miles—a greater net-
work than exists in all China proper,

The SMR also ran ships on the Sungari,
Amur, Liao, Noani (Nun), and Yalu Rivers
and put buses on humidreds of miles of high-
WILYS,

At present, considerable portjons of the
raifway are nol in operation, as many bridges
have been blown up during the prolongsd
Chinese conflict,  Obwviously, no link by ship,
rnil, or road exists between the Nationalist-
and Communist-held ferritories,

Back in Mukden, | inguired about getting
down to Dairen nned Port Arthur (which the
Jops called Ryajun], on the lower tip of the
Linotung pénmsuls. These plages they pot
o= the result of the Russo-Japanese War In
1904-5,

According (o the terms of the Yalta apree-
ment anpd the Chinese-Russinn Treaty  of
August 14, 1945, Port Arthur iz to become
a Chinese-Bussian naval base. Dwiren, of
Talien, is constituted as a free port.  But with
Soviet administrators, techniciians, and guaris
now in possession, 1 found that correspondents
still were unwelcome,

With no Japanese treaty yet signed, Russia
atill remnins technically at war., And {1 was
on this technical basis that she recently
ordered a UL 5, Nuavy courier vessel to leave
port a1 the end of the specified time limil,

But one could get down to Anshan, about
a guarter of the way. Here, in an aren with
an abundance of iron ore; the Japanese bullt
i huge steel plant.

Particularly after Japan embarked upon
ner war program, the installations were in-
tensively expanded.  Here they erected a

“"Enst India
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Mukden's Curh Market Does o Thrmvins

[ rade

Birert “Tlon market hisplay o bewildering nriment ol Japaness gimonos, secondbond ciofhe
113 it i ilectrbical cuideets. unid unk 5 [._:. s Wiiman stands oear the cender I|:-i||' L ol
we of Met  possessinns Meost merchant: are Chinese ns the majority of Jupooeds haod oleenily lween
evacuaiod From the s El:- FREACEEIINMET, LG [ A =

numbes furmiaces making pig iron and
iteel, rolling mills, coke ovens, amd many by-
products plants, It became by {ar the biggest
incdustrial offspring in the country

But Anchin’s furmaces now are cold anid
its rolling mills stopped, at least that portion
which remazins, When | was there
men were prowlogs through the plants 1o 2l
mate the damuim remowal of vital
parts,

Cwer at Penhsithu (Penki ), on the Mukden-
Antung railway, the Penhsihu Tron & Col-
liery Company exploited both iron and conl
deposits in the vicinity, At the ime, however,
Chinese battle lines were drawn near the dis-
trct anud wis definiiely
unhealthy., Antung, another town m Mian-
churia's midustrial Ruhr. lnov behind the

Communist lime ond was [ikewise “'out ol

™ ||
Catsid b

LIS

Returning o Mulden feam another countes

i T |
L OQUIGT Brav-I1aLrsi I.I|I.1-

e on the teain,  We fell into conw
Ini |lT|'l'i-'L' § r'-.:Ii-'I' nie |-1|-|.|iru--| that. tor the
st five years, he hal been president of Lhe
huge mdustrial bolding company  known as
the Manchuria Industrial Development Cor-
poration,

I his o | !"'.I':II'I|_ had oo
trolled 72 types of heavy industry and 130
suborgnnizations  throughout puppet  Man-
chukuo.

I'he Japanese industrialist was on his way
to m conference with the Pauley ]{t'|LLL.1ri'-:u-
L O I LSRN He carried Imcatine
Ehve trddtibonde of activities in which his orgean-

abicn hid been engiged
A Land of Funtastie Wealth

1t e oointed ot the rich resources

that had been explored and activels
|IIF_'II_
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-
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Mationalist Soldiers Pause for @ Rest in Their Mareh inte Manchuria

Some catch o few momentz of sleep

The Nationallst forces hold the southern part of the enunl

otmmurst Llines i control n e porth,  The “lrent line” during the oneasy truce betwesn
these opposing groups in central Manchurin is along the Sungari River, midway between Chiangehun, former
capial of puppet Manchokuoe, and Harhin (page 405),

sRipping from spot to spot on the maps, he
gave o quick rfesame of the fantastic wealth
thial has been uncovered in Manchuria, much
of it unkmown until the past few vears,

Feserves of coal along dre ectimated at 27
Lillion tans,  Muoch of it is bituminous and
las near the surface, so that it can be worked
Lhoim  Open Oit=,

aome new mines that had been uncovered
al=n produce pood coking cogl.  In all, before
lapanese enterprise ended bere, 42 mines were
in operation and hwl produced more than
25,000,000 tons of coal annually,

voross the lower part of the Manchurio
mip my acquomtance incheated an extensive
tmnd of iran ore

SMuch of it B loweernde oré, rurning from
a3 to 33 percent iron content; but we found
ways o work i on an extensive wale,” he ex-
plomed. “We uncovered richer
ii-.-|l--:--l.- over here in the eastern FEEFION, [eAE

nb=o anTTE

Chosen (Korea). The Showa works, at An-
shan, were our bigeest plamt, but there were
ceveral others |:|r|||'j|,_|__||u_ g ron and steel.”

My Japanese mnformant (vrmed the reservies
of alumunum ore “practivally inexhasgstible,”

PMointing to a pluce on the map some miles
wesl o HI.1|'.I’.I|:I_ Here was !l:i!r a1 remnrk
abile discovery,” he ddded. “1s molybdenm,
something we didn't know we had."

In 1939, while exploring a mine jor lead and
zine, j.-l.:..'.ull"--" eneineers uncovers] o malvis-
demuni-ore deposit which one day mav com
pare with the famows Climax mine in Colo-
radon,  Before their work was halted. they had
pul down several mine openines over a dis-
tanoe of =ix miles to reveal a deposit esti-
mated at 5000000 tons!

Hidden, (oo, in the Manchurian earth arve
copper, gold, lead, zing, marnesite. and othet
minerals X ecently etk
uranium deposits, discovered by the Japanese

CAme  PerorE< a6
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ileal srowing condi-
livns. The long bitter
winter of Lhis northern
liod was well behind.

Hut in some disiriets
many belds lay fallow,
I-.qull' i Jew farm plols
ot been plowed and
tiflese], but were lefl un
LIV '|"||' {arters bl
ither been alraid To
rlant hecauze of the
fighting or were unalle

i) SECUre Sesed

."=-'||1|1I.:|'_';1: nf Traciors
and Destt Amimnals

Some Wikl whim wi
Eallooad nt war-born Sae
;l|:|:!._||l ol e £l
there 2 an acile shorl-
fde 06 tracliors and
draft animals on the
fmrm=. Tracturs had
wirn out ot hod hegn
ialen away, Many ol
Lhee | animal horses
domkeys, and eattle
were reguisitioned b
the milltarvy or aken
10 the cities to supply
nrediate transporta-
flom meedls

From an UNRKEA
director, withh whom |
travieled thrueh - some
of the umplanted farm

: i i - " . = et b
Food Hawkérs at Stotions Areée Raillway “lhning  Cars lnnds, 1 learmed that

many farmers ad re-
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the géed for planting

Aucdine the war. in an area 150 miles north UNREA. however, had arrived late becailse

east of Port Arthus W the eivi] strife between the Chinese L1}
|.I-_---!l'||- these  undereround assets Man- any event, they would have beer prepared 1o

churin still prodominantly an percolturl aupply only [mmiky packels, nol grain or beans
lundl Rouchly sight out of every ten persons  for wide-awale planting

i its ponulatlon of 40-0dd million live In farn ') relieve the shortoge wirk animals, the
houscholrle znid produce some 7O percent of director bl spppested the possabdliny of o

e mormal eyt teede, aorting Missourl mules. But the people were
i .
Fiving up tn Chingchun and then covering  not sure about, them—whether they were the
u § N - - = | | ¥ r 1 i !
sgmeE o] the Ccenitia |||_||55 b I TR | SRl F1ENE 58 il ¥Rkl !'I LIFINe 14| lI"'-.:r C LTSRN

Farmers tHiline the warm Manchunan wrih (L

Many worked only with hioes [urthermore, there was the langooage prol

It was earlv summer and somme of the cops. lem. ITmaging a good old gee-haw  Missorei
were st .|-i-|._' riant el (Hher helds wer mule, used to a mule skmoets vocabuliocy,
lush with wreen cerepls or marked with rows having to learn the commands of a Chinese-
af sovbeans and Faoliumg, a gradn sorghun spep ki master

Wuitie mltertintes] with cunshine ovier Lthe As Vol ricle through the cultivated Iands,
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Capturing Moodles with Chopsticks Regquires Concentraton!

: b T =1 . With lood ecarce and expensive, iitke brother s not mi=ing g singls slppwe
T i T . s I Ol T A L iy 3 H . .
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lapanese families shodbder pole.  Manchurio, normally g leod of plenty, now has shortnees  be-
['-._ =N il":ui_-!-|||:' EAUS OF CIVI sErRe
raised conmsiderahble
quantities over near ¢ horean bhorder Then, in 1932, i1 was selected as the copatal
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Humbled by Defeat, a1 Jopancse Colonial Serves o8 Barber 1o the Uhinese

Working in the =snade of & wall on B Chanechun =trect, he goninz 8 slender livime undi] time comees [or

pepiatvistion to s hormeland,
clippers.  Particularfy b sammer
thiat midkes vou think at once of the old castles
it (saka or Himejp, The State Building em-
hodits some of the same lines used in the new
el Building m Tokyo.

Flere, oo, dre department stores, large bugsi-
ness blocks, marble-pillared banks, and fap
anese monuments and shrines.  The whole
town reflects the zeal with which its sponsors
=t out to crente an appropridte capatal

Unfortimately, many of these fine structures
were sutted by fire during the fishting between
the Nationalist and Communist Chinese troops
th the spring of 1946, a few weeks before |
wis there

Lnlike many Manchurian towns, Chanechin

oo crew cul bore, but & quick over-all joby with o big-bamdled palr of hore
Chinese aiten shave their heads.

luckily =till hnd electricity and its crowded
SITEelcArs ran

Phe only other transporiation, except mili-
tary cars, wias docienl  Kosstan  droshkies,
seemingly in the last stuges of dilapidation
(page 413), T saw one lose a wheel when
the driver had whipped his horse to o conter!

Relic of Manchu Splendor

The morning after | arrived in Changchun
I enpaged one of these venerable wrecks to
seek out the palnce of Emperor Kang Te, alias
Henry Pu Y. The palace 15 a cream-colored
brick strocture and has several adioinineg
stucce bulldings,  Only a red encircline wall
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anil goldep-tiled roofs indicate that this wos
the abode of the Imperial Manchu family
[page 407 ).

Here was little of the splendor with which
Fu ¥i was surrounded when, as a child, he sat
on the Dragon Throne in the Forbidden City
in Imperial Peking. But physically he was
wobably more comfortable, as the buildings

| steam heat, white-tiled kitchens, ond
many modern conveniences.  The old palices
in the Reserved City of Emperors in Peking,
despite their ostentation, must in winter have
approached Living in g harn!

When | saw it, the Changéhun palace was
n shambles. Virmually every plote-glass win-
dow was shattered by bullets: all the doors
bud been pricd off and carvied away. A sec-
tion of wood flooring had been ripped out for
firewond when Chinese troops camped there,

The rooms which have Japanese-styled cedl-
ings had been emptied, sandbag barricades
atfll Blocked the front terrace, and Chinese
glept m the halls to escape the noontime
SUMIMEeE - Sum.

The palace dominates a Jow hill in the
northeast suburbs of town hard beside the
rallway tracks and overlooks a few factories
and poor mud hovels, It gives vou a feclmg
that, though in the capital; it was little of it.

The city planners, however, had started to
build another palice at one end of the mall-
like axis of their federal city project. War
halted the work shortly after the foundations
had been laid.

DPuring the few years that it was capital,
Changchun grew 1o a populntion of some 800,-
000 persons, of whom 250,000 were Jopanese,

Curfew, Now, {or Japanese

At the time of my visit the Japanese civilians
had not vel been repatriated. Many were
selling their persanal possessions in ppen street
muarkets.

Mast of the stores, however, had already
been taken over by Chinese merchants.  Jazz
bande were noisy in “night'" clubs, but only
in late afternoon and early evening.  Japanese
hostesses left at 8 o'clock to get home before
early curfew.

In the center of one of the chief axial circles
around which are the City Hall, telephnne anrI
telezraph offices, police burenu, and central
biank, the Soviet forces erected an mposing
witr memaorial. [t 35w tall pylon, atop which
perches a replica of an airplane bearing red-
star markings. The dedicatory tablet on it
reads: “Eternal glory to the heroes who fell
in battles for the honor and trivmph of the
Soviet Union,”

When 1 was in Changchun, Harbin (Pin-
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kinnz) was in Chinese Communist hands, The
Nationalist and Communist armies faced vach
other in uneasy truce along the Sungari River
about midway between the two cties. As 1
write, they still do (pages 401, 408, 411,

With severnl newspaper correspondents 1
waited, hoping to see that inferesting city and
perhiaps also gel a chance ta visit ‘Psitsithar
{Lungkinng ), Hailun, and Hailar (Huolun),
still Tarther to the north and west.

One doy news came over from Advance
Executive Headguarters that American truce
representatives were flying with a Communist
general to Harbin and that press delepales
could go along, Some of those who had
swented out the Manchurion “show’ longest
were selected,

They went and saw what they could before
they were tald that their mision had been
complited !

Even miore than other towns in Manchuria.
Harbin savora of the fantastic. It wae spawned
il the time the Russinns built the Chinese
Fastern Raflway, that short-cut route between
the Trans-Siberian near Chita and the port of
Viadivostok,

It Aourished and was fattened on the trade
that was gathersid both by the railway and by
boat traffic on the Sungari River. The collupse
of Cgarist, Russin during World War 1 con-
tribmted to its funtastic quality when thou-
sands of White refugees fled into Manchuria,
Large numbers have stayed in Harbin,

The oo ndents saw Russian ballets,
were tuasted with Russian vewdka, ate in Rus-
sian restaurants, and photagraphed the onios-
shaped towers of Russinn churches.

But they also witnessed huge Chinese Comn-
munist demonstiations, hagpled with Chinese
metchants, and somehow got along on Chinese
bangquoets that have been limited to only 24

cotrses “because of the warl™
To them both Changchun and Muokden later

seemed “Tupged!
By Ruil to Kirin

While they were enjoving the fleshpots of
Harhin, | boarded a military train and trav-
eled eastward o Kirin ( Yungki), over on the
sungari River,

After quitting Changchun the train slowly
puffed acrps the plain and wound through
green valleys between low hills:  Perched on
one hill was a2 small temple with a shrine at
its pateway. About it a crowd had gathered,
and futists were filling the air with wailing
Lumes.

Many of the men who millid about in the
religious gathering wore headdresses of leaves.
Whethet it was part of the rite or only to keep
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The Hsmo Fung Man Dam, a Few Miles from hrin, Hornesses the Sungar River for Power

pAnesr enginters hed two generators inooperation, four others installed, amd (he last two parthath
---"|| =] when Day conwt, Riussian workmes removed all except the two already in operation, 1o
sether with five of the elght tranclormer tnits.  The top of the dam remaleed uncompleted, but Chinese
e untmisd the work o saferugard th [HaTl aguinst possibie Poods | oposts paEa |

the sun from their heads, 1 didn’t know, My Kirin itself shows [ew signs of the quick
interpreter wis  scarcely more  enlightening modernization that transformed Chanechun.
when he glibly answered, “'They do it here In recent venrs it acquired an excellent water.

i< we neared the Sutgari shortly before  front wall and several pew  administrative

eaching Kirin, I saw several large factories  buildings, but its grav Chinese buildinges, un-
a] rawied on elther side of the oiver Froin the ‘.il‘|:-.' _-"llllf'-_- ._I_T'l'l rI'|I_'_l| '|.-..|_|'_1_'-|| |5||||.r--. m1ve 1l o
puEside 1 still looked new findd 'L'."Ill'.1'. Lingd ||'r'|||"£ Of e W :i: |I indlitel 1L has

niterward f found Lhat ther internals had been Before Manchurin gomed =2 network of

strippet] away railwiys, the town was one of the chief trading
Oine o large units manufictured syn-  centers of the country because of its positio

thetic rubber for Tapan s wilr machine An- on Lhe broad. sweepine Sunenri

other matle cement. A third produoced ol Trom Both Chanechun and Harbin have sino

Lhe hvdraogenation of conl mined near the roil outdistanced I, but Kirin remales an

wity, o few miles to the west portant commercial city, its: permanence os
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Svmbol on the Ciate Shows that Here Was the Paloce of Puppet Emperor Rand Te

Bimss boisses bave been palled of as hikich ge

Handlves clutler s termace.  hoviel troops

surerl both by a raillway and by boat trade.

And now, too, by hydroelectric power.  Tust
a few miles upsiream from the city the fap-
anese erected a dam across the river to create
a reservoir holding more than' 14 hitlion cubi
vards of water.

Turning mysell over to the not-too-tender
mercies of a Chinese tank corps driver, I
bouncéd out m a weapons ¢carrier over the
ronigh, hilly road to look at the hoge dam and
power plant and talk with the engineers

The dom is nearly 266 feet high and maore
than two-thirds of a mile long.

When the Japunese quit, the top of the dam

fietipde con reach,
sptuiredd thee asbagipy Tigurebedd when they entered
Later they tonk him (o Tokyoe to testify in war-pnlt trinds and then Bew him Gock to the T, 5.5 R
The palace was damaged Liter when rival Chinete groups fouiht in s courtvirds

The palace is stripped, s windows hroken,
hangrhun
i "‘.-\.l-'rl_
nage 405

was still wnfmdshed, but they had two genera-
tors in operation. Four others m the 300,000
kilowatt project had been installed, and the
ln=t two partilly completed

[oday, only the two operating penerators
remain, Soviet workmen took apart the other
six and hauled them away, together with the
turbines, Thes remeved also five of the eight
transformer unils and oeven Lhe control panels
not actively i use,

To safeguard what power remained, lest
Hood witers spill over the uncompletes] top of
the dam and flood the generator plant; Chinese
workmén were busy pouring concrete 1o finish
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Either feuring comment or still' following
command, she placed the infant in a hirch-
bark cradle and set him adrift on the Sopeari,
where warring clans found him as he drifted
downstream, Forthwith the warriors deciced
to make peace among themselves and install
him as their leader.

Owen Lottimore tells a similar legend, but
in the version he heard the maiden supposedly
?E&ﬁ el berry that had been beought by a
ntil.

The Strong Man of Manchu History

The strong man in Manchu history, how-
ever, wis Nurhachu, who welded his people
loggether and established Mukden as the Man-
chu capital in 1625,

Poszessed of a fresh vigor for war that the
Muongols, Koresns, and morthern tribes had
hast, Nurhachu amd his successor extended
Manchu domination to the west, north, and
east. And then, flushed by their quick suc-
cesags, the ormies turped  southward  and
stormed the Great Wall to capture Peking,

The conguest, which led to the complete
control of all China, was not, however, due
entirely to the Manchus' mastery of arms,
The Great Wall was brénched partinlly be-
cause of a woman!

A Uhinese general who puarded the fromtier
had become disgruntled at the loss of his
favorite comcubine to a uwsurper in Peking
amd willingly lint his aid to the northern
ihvaders.

For n considerable time during their long
rule over China, the Manchu, or Ching, em-
perors held Manchuria apart fof their own
people and as o “roval reserve,” and recroited
here the military Bannermen (o goard the
FEmipire.

Gradually Manchuria was zapped of Qs
manpiower, and immigratien bars were ited
The entry of Chinese colonists came first s
n trickle, then as o steeam,  After Imperial
power fell in 1912, migration into these rich,
comparatively empty lands was Jike Hood
waler frim a broken dam.

The Natwnal Geographic Mapgazine

In the 1820 particulariv, Chinese colonists
rushed into Manchurin by the millions, a
historic moss movement of peoples (page 389).

Even in their heyday the Manchus were
never a numerows people.  Today, pobably
not more than six percent of the people ‘who
live in AManchurin can be classed as pure
Munchus,

some live in the northern part of the coun-
try, but most of the rice has been absorbed
by the ' Chinese und dress as do their Chinese
fellow men.

{hver in the western of the country, on
arid lands bordering  Mongolin, also  dwell
stminomadic Mongols with their herds of
cattle and sheep (page 409),  In the country,
ton, are some primitive Tatar iribesmen, Ko-
rean immigrants, and White Ruossinns,

But fully 90 percent of the populstion i
Chinese, perhaps more, now that the Japanese
are beimz sent home.

Five Times Ching Was Invaded
from Manchuria

It has been said that whoever holds Man-
churin holds a spear pointed at the very heart
of North Ching, Five times in the past that
hns proved true.

First come the Khitan Tatars: then rtose
the Nuchens to set up North China: kingdoms.
Through the Great Wall Iater rode the Mon-
gols 1o build the fabulows empire of the Kbans.
Fourth in turn were the Manchuos, And then
the Japanese with their “Co-prosperity Sphere”
crmpaign |

Although these latter overlords wrested more
wenlth and simews of war from Manchurin
than ever had been known before. theirs wos
the briefest stay of any conquering power,

The Manchurian drama, however, has nol
enfded with their going. At the moment head-
lines feature civil sirife.  Rich and strategic,
Manchurin iz one of those [ocal spots on the
globe that always make news.

* Sed "Hyroads and Backwoods of Manchutda” b
Chavn Laltimddre. SNATIONAL GEoonariic  Macarer,
Famuarny, 1932,

Naotice of thange of address of vouwr Namioxar Geoceariie Macanne showld be received
it the offices of the Nationel Geagraphic Soctety by fthe first of the month' to gffect the inl-
lowing month's ixsue.  For instance, { vou desive the address chawged for vour My foue,
The Soctoty showld be notificd b vesr nist addrexs not later than April first. Be sure to in-

clwde your postal somwe mumiber.
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"We 7/ the lure of Latin Amenca <
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Traveling alene? Helax i o povate Pullmaen
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When vou arrive in Los Angeles, visit our :
All-Year Club Visttors” Burean, 517 West Gth : ’
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Ty certamiy 07 Tn facr, census ligures show that deach
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Noked beoauty thot excites the mind —the copable-
loaking, chromum-bright funing choszs of the Scolt rodio-
phonagroph. This ultra-modem pockoage of "slegani
enginearing soys sven more for the Scott, we feal,
than would some picture of o beawtiful woman thrilled
by Scott tone ond / or beoutiful Scott cobinet . . . That's
why we show Il —lo excite pride of possession in those
who g&t an honest kick oul of owning the best, Scott
Radio Laborotories, Inc., 4448 Rovenswood Avenue.
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THE LEADER TO MEXICO
THE LEADER AT HOME
LOCKHEED CONSTELIATION
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Fhe Constellation, swift symlal of Lockheed
I..Il.. :||I|:l. Heed woinn the sodvatc il commdort
and viho T il Wt miF oy el III'..|l||.: g || J|||_-,l|'_
A trnspsort ... the Lockheed Censiellafion . . . llving thi
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Your travel agent or leading sirline has all detils. Make cortain

vaur ticket resids Comvlellatim=there s only vne lesder
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IODE TO LOCKEHEFD FOR [EATEREHIF = YEARS AHEAD N THE SCIEMNCE OFf FLIGHT = & 1747, |OCRHEED CRAFT CLORPORATION



“Today’s magic carpet
travels on a railroad track”™

“T'his afternoon the children and 1 have been plas-
ping aur pacation freh, We bave afl of 10 u oorederfud
cownfry of onry fo cboose from, aud e railrodds can
take w5 o any far~sway place we pick, Like & rygular
paglc carpel.

Wbt smwre, when e go by train we Erecwe we'll
et there—ntirgftly, safely, cemfortably—me malter
eiharf hesead af wnstics the wreatber pun tlhinksup, Traf
fravel 3l J.".'fn,'_":'rn.n ¢ 00 —eS0EC .’.I'I' IRCE W Eok
rawed trip rales and the children ride for ball-fuare,

Yot she raffracds brivg the world 1o my door all
year fong fo belp me rawm my Powse. Awd Ioem, al
s carties Hinee, Hoey barn argiend and it ali America

sntbin casy roachl™

whiern vou |'|-.|| vibErF FLOET Vacptiaon, foiembet

|‘| |..-|.|.Jir'! ..'illl

that the dav-anid £l g, all-winthoe

v o MIMERICAN RAILROADS oo ae

.E-.'|=-. ndabulity af the milrorids can hL-lr- FILAEE ST
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[t will start e moment vou bodrd vour traln.

u've ever kpown,

the best v
You'll begin to shed tension gs you warch a cons
Lnuogs ||.|'.:"l'|!|':: il arie= ”EI='IIr E"L';.E:'[:l_': ViHIE TWil-
dow, (o namural color and fedrunng close-ups of
the worlid's mmrsr satisfvine s enery. You ¢an relax
in your comformble seat. You'll enjoy plenty of
Andd all

your ctraimn will
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space o move around in e while

as you read or rest or aleep
mking you easily, smoothly, :
repular mapic cirpet— whetever oo all Americs
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IN PARTNERSHIP WITH ALL AMERICA
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“Without laboratories men of science are soldiers without arms” —1LOUIS PASTEUR
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Why some things get better all the time
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Among the reasuns fior this progress, along with LUNION (CARBIDE,

notable advancements made by the modical pro Basic knowledge and persistent research g
imjon, are the unprovements= n medicinols and roquired, particulacly m the belds of science and
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rol it jon of o host of pharmoaceutioals, including below zero, Fabrenbeit <and with vacuums asd
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“"How can we tell when we get to the South?”

]!‘i frii'nlllil'r ﬂ!]jill‘.'_-ll': l]:ll Warmer I'HJ!'HI'-
clasps? By eharmiog tradition and gracious
living? Natwraily!

But there's another way you ean el
when vou get to the South these davs,
by the way business is booming ... by the
number of new factories being built.. . by
the tremendous industrial activity . . . by
the contavions optimizm ol Southern

industrialists,

In this fast-growing industrial region,

new factories are springing up dav after
day all ujun'-.; the B.000 miles of the
=sonthern Hulhir'.ujr Syelom that "Serves tha
Soath.” And new plants and old are ex-
panding and prospering... heading toward

a still greater, wore productive future,

Waould vour business threive in this in-
dustrial opportunity-land? Ihefindely!

“Look Ahead — Look Scuth!™

SOUTHERN RAILWAY SYSTEM

The Southern Serves the South
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Uou, e inviled, Too
o

Florida — this spring! Skip the
uncertain weather, Jom us i this
land of sunshine at its very
loveliest. Join us in swimming, in
lishing—and in all the other sports
and health and fun that Florida
offers youw. Plan davs of sightseeing.
I.].11'"."-' r]i:l-rln'r*r 4] hﬂrlr[ II'IE
interesting things 1o see and do all
over Florida, You'll go home
feeling like a million dollars,
rested and relfreehod as never
brefore!

And while vou're down here,
take time to consider how vou and
vour business might profit from o
Florida location where so many
costs are lower. Florida s close to
important domestic and foreign
markets. Florida tax laws are
friendly 1o business—big or amall.
Emplovees too, are happier in The
Sunshine State where living is so
P]-E'-ﬂjl.ll'lt and healthful, These are
just sgome of the reasons why you'll
want to look twice at Flarida—see
all of Florida. It may hold a
sunnier future for you!

)

FLORIDA

THE SUNSHINE STATE

D k. e —— —— — — — — — O (T

MAIL THIS CCLUTFON TODAY]
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‘A special one-ofackind cxhibi.
".‘?., i:. j hanzle bracelet,
hand ;Er;. £ i I‘Hl!-. gold, set
d i:nﬂ sapphires,

Hﬂ! Hmf",l'lt ipcluded.

l'

THE HENRI STERN WATCH AGENCY, INC

FATIE PHILIPFE DIVISION
S8T FIFTH AVENUE, AT 48TH S5T.
NEW YORK I7, N. Y.

MONTEEAL, CANADA GENEVA, IWITIERLARND

iR (e, T80 EENEN BETVDE WA Ten anewoy. inn

e

UNIVERSAL

SENEWVE

AT BLIBGRED LN

TRI-COMPAX
CHRONDGRAFH

The last word in “waichimiking—a
masgterpiece of crafismanship and
precision. Recording time intervals
from | W5 seconds 1o 32 hours, it has
a tnchometer aod ful) taleadar.mech-
anigym, ns well as thémoon phases. In
stuinless steel, $15%-in 14 i-...u, gold,
$27% {FEEI-Ern-l Tax Included). Al
sejecied fewelérs.

IHE HINRI STEEN WATCH AGENCY, INC
(Universal Geneve Division)
SBT Fifth Avenos, New Yark 17, M. Y.

Mafiiree!, (anede «  Gamave, Swilzstlond



The shell of cour iguuar salvas_!
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ing fact. By modern standards, our iron-clad
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stand the

|F|“ bastimn rmice Hos BT .,|||§|r|-|'|_“:||.'
ince medioval tmes, Bul the real news is
liow rapidly it's grown recently. For o
ianon, the: s ldser of W ll-'l-fl 1||-.'| Kr ” dieornid
ing o Jelective Sorvice ligures—topped . s
1917 commterpart by almost g full ineh!

his gain 1 largely doe 1o the things
we've learned about fond. 10s & very tangible
csult of research in vitamins, minerals, pro-
leins—the myrind complex food sobstanoes
which help build seund bones and tall,
stright beilies

Because so many of these vital substanees
are found in nature's most oearly rerfect
fotid—milk—Mathing] Dairy scdenti=t2 are
able to make a unique contribution to the
sum of nutritional L.I'|~|'.1.ir'.|:_'|_-

Behind them 18 8 yrot orrandzation—ind

mauny speeialized talente-beamed np ta tum
™ atfval Dhairy research inlo mure and beties
your tahle, And thess, in tuen,
hizlp advance the health of Amerded.  Jus
waleh the hea? generalion!
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NATIONAL DAIRY
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Colors will be troe and Lfe-like o your exposure
is correct. That's why photographers every-
shere rely on the WESTON Exposure Meter,
Aszk your dealer T-‘-r 4 demonstrotion today.
Weston Elactrical Instrument Corporation, 534
Frelinghuysen Avenus I'u-.l..ur_ 5, Mew Jerssy.

WESTON

- EXPOSURE METER

“THE METER MOST PHOTOGRAPHERS USE!"

SPTiﬂg is Here! *1

/iif’ ( /// %’f{f f; AT VIRGINIA BEACH G ::ﬁ . waarh

lwo [8-hole golf courses, heated indoor

swinmnge pool, tenms courts, stalles.

Wl ¢ /A—wmy /rwz gy | Finew fishing. Celebrated cuisin

BIDNEY BANKE, Mraddess
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A sewing machine...without a needle or thread!

Siner mankind first began to s2ew

1
=l P

gav |3 JANM) yvears apo
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Huat when thwrmoplastic matenals
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GARDEN TIME®

The perennial splen-
dor of old Virginin . . .
historic shrines and nat-
ural wonders . . . invite

viou o linger awhile in a

i orwmrami 'y Nd o desi
i s unagriar el
H immat=rg

land retaining much of
the bheauty and leisured tempo of
Coloninl davs.
April 28-May 5, I'M7, when many old

Don't miss Garden Week,

| estntes open their gardens to
-'.__.._hh the public.
beach resorts, Tishing,
galling,

Virginia®s vaca-

Enjov famous

riding in

tion land,

Frow ble nmmmnimo

i il e s Py
=y
ilv I::H ii

Write Sor FREE Copy
al *loeial Wil

VIRGINIA
CONSERVATION COMMISSION
Roorm E1%, 914 Capiipl Street
Richmond 19, Yirginia

MOTION PHCTLIRES O VIRGINIA AVAILABRNE

NORTHERN FuRNiTURE CoMPANY
i MANDEL OF BIDFDOE 860D DN B0 LR FURNE
g Tidir @i verliome In cwl g slhinw ppess.

BOTFOMN » IHIEAED + CTHEMHMATL « SLPVELAEID

BALEALE + DITHOET » LabLAY CITT & MILSALEEE
MINMIAMIIE = bW YORE « FHRIL&ZEE IS
FITISELIRGHE . 5T, [ Qdhin # HMERET anils

dpid Mezagh sutkarisd deulern ey

MOTHER ENJOVS CHNUREN ABAIN SINCE SHE
GOF HER WESTERN ELECTRIC HEARING A1D )

There is a difference In Hearing Alds

® A betier bearing shl may help syou enjov life
e, Western Fleetri Hearimg Addz are the only
ones designemd by Hell Telsphone Laboritiories, des
r'-i!.'“l"r.-'- II'I “III r.ll'.l.ll.lll'- I'Fll'.” ti'|r||||i|:|:|||' 5 IIlhr ¥ are made
bix the nation’s lurgest prodocer of eommion tions
arvd elee tronis e el

Mail the eoupon toeday for feee holps to betrer
hoaring, incheding details on the new Model 6l
Wentern BEleetrie Hewring Aid.

Wesrernn Elecrrrc
Diopt. 380-N3, 155 Broadway, Mew Yaork 7, N. Y,

hl‘:-!-r' aedid e o fres guides 40 Detler laring
wind inforinatboty uloat the Misbel &1,
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When this muan chalka up "On time" on
the truin-grrivals board, he moakes more

than & smple report.

It mewns that businessmen meel Cherr dates,
Through travelers make their connections,
Homeeomers moet those who will, when
expected. On freight it means that mate
rials and products get to their destinoation

promptly.

Thus the amazing record of General Motors
Diesel locomotives for being “'On time™ |
tremendously important to millions — be-
sides setting standards hitherto thought

mprossible,

“.I o | |r-i|:.-i ur E-:‘:""‘I- -.'il.:|rl I.;l] ] :-.IIIJ'.'. | |I.'.|. [l 1 ..|.:
by

T OS8s, LSS HN T IIII".| :I]'E".”.r]r... 1Ir1 MeEro

| - ]

|I|"||

Motors Diesels have met sohedules 279, of

the brme, exclu=ive of non-locomotive Die-u s,

In addition to ushering in this new ern of
prompt rallroading — in addition to mak-
ing faster runting time posaihle—Genernl
Motors Diesebs nlso show remarkable oper-

plirg and muyinténanes economics.

This means that General Motors Diesels
magnificently pouy their way, Their savings
ean help to speed revitalizotion of lines
and advanes the luxities of streamlined
transportation which they ooginolly in-
spired, From this evervone coneernad ecan

riap newer and preater benelits.,

N | | S N

Bl LT e .||l'-lll i’ iII'|'_I-I i |I| Il'lull:l||l|I .II . 4

LA GRANGE, TLL.
GCENERAL

MOTORS
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Thie Hiord Super-Coavler i a9 la-bualll feobhse — nad an
geesgory o g red ond handle, Modssn, fenclionot
deiign ond thomb-button conlred will oppsal Mo avery
fisherman, High qualiy inwres losting sotisfodhion,

'iHI'I"I-I ONE ROD INCLUDIMG FEDEIAL TAX

DESIGNED FOR *4 JU. by Pie. Fomtng The it ke |

r=ELF Irl 1

DIVERSION HUB“ ﬂ&

SUPER CASTER= BUILTIN REEL

HURD LOCKE & MANUFACTURING CO.
Eptripg Gear: Bivtmas & Mew Comtar Baisag « Uairul i Mk

Vicuionwise Ancrnoans Enow r|'|:1_|' A1y
pack more pleasure into @ stay in M
than anywhere elte on earth, Because
Miami 13 serategscally located at tiie ormier

aif .l'l_-rrl.l;'-ll'IJ-." has the marchless a¢Come- | — — ——
. : [
modaiions, fecreational [acrhnes and
know how™ to help visiors enjoy them-

! :II | T H.II { |
Leives 10 e fuld f

DESIGNED FOR

But Mizmi's permanent tesidents know faf
miare. They ve Found 8 growing cliy s

ppporunities fur business success —and
matchicss facilities for nitping the [rwies with the
il ;i---. libars into 4 better wiy of life. A paignied
T3el: rl clitrare 1osters outdnos i||,|!,' actural grip
Chaldren rhnive ]]: -|| C & ":"- cyenis hundle
afe Balomeed by line ||!'5- and achools,
full social programs, i -||-|I cultwifal MES. HOME OWMNER will spprecinte the
relafions '-'-':"r: Nt -'|="| Latin Amenica., casy handling, lree o .||||||' pEpiel e hive
..,__ 71 r||: VIOEET TR |_ e il rl'llJI'i'I 5
the man n[ the famuly goos :'._'-r i ox-
S, rmfey Muame “Ne 1" 1o dfe utmes clusive mechrnical leatures and trouble=-
But revseaber the ather'' Miamr, fod free maintenance:. The Eclipse Lawn

Maowes Co., Pi _lrllll"l-.‘.-'|'|'. o, o

Yo may [find your geldew sppeeian
ity i hapinen——in 2 fuller, eicher life « HAND AND POWER M'U'DHS

Far drlaiied rofirmahan. wrer
M4 Ml CHAMBEN OF COMMERT]

rMentlen the CGaigraphic—It iNentifes you,™
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..FOR WINTER F/RE-POWER !

— .

Whesn numbing, crackling cold swoops down from the
|'..|r|;|| e o AN ICY W i|||.|'- gL |I| £ |_|_.-_! :--".:I' i ||5_|| .

you'll apprecuate the superior | ire-Potier of

Texacy Fire-Chiel pasoline, Because that means

[aASst SEarts r.-|ll-.'. WHTTTE-IEY |, . . sSmoorh, alero |:_ rlormanee
e oo dm e of Old Man Winter. Be winter-wise! Fill "er ui s

with Fire-Chief today. At Texaco Dealers evervwher

rexaco FIRE-CHIEF casoune

THE TEXAS COMPANY

TEXAGCO DEALERS IN ALL 48 STATES

TUNE IN . . . Tesxoco Star Theotre presents the Eddie Brocken show ev
irepelitan O |
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IRVINE AUDITOLITM U'niversity af Prunorfivsaa

WHAT |

CARILLONIC BELLY

MEANS TO THE
UMNIVERSITY of PENNSYLVANIA

Enthasizsm for Schulmerich CARILLONIC
HELES runs high at thas fimous umiversity,
where it is considered "the finest instru-
ment of its type.” They have found at Penn
that CARILLONIC HELLS, playing at regular
intervals thro |-'_"=|'|||I|:1 the day, helps coordi-
aate the activities among the scattered
haildings and classrooms—practically an
||1|;1-||--|-|I:|"I|JI"| s herwise, -"'I-r_L-| I.'hi:_ C -
ments from delighted residents in the
neighhorhoaildl have been extromely |
Erafif¥ing

Hescdes I8 use 23 4 Warm and '1]'|F"|-'J-1|:|I:I-'.
taser instrument, Schulmerich CARILLOYN T
BELLS, Ccan aisg |y Uﬂlflj Ll erhance the
OLgAn Music of your chapel. Hundreds ol
iI.'I'|||.|!|.|.[|.II=11.“"| -..I'I"'Illhllll":l.i the COnniry hl]"lE'
..-.r.-.]uu::il i welcome voice in their com
munities through beautiful C J|.J'.II!||-.|"'=|'

BELLS. For complete information
pddress Dept. NG-4.

e/ééaé;wzmé

ELECTRONICS, INC.
SELLERSVILLE, PA

CARILLANTE REILS = TOWER MUSE ITIVEMS = ACOEITIC EOERECTEA UATE
so0al mITEOTEN TrEife - CEFRCE HiARME LITE |

‘Mention the Geographis

Sholtaed. [rom the Elomsits

Tewled and Atfesiad

by thoss who know.

I Sleel o 14 K. Gald

WINNERS OF 165 ORSERVATRRY AWREDS
SOLD AND SERVICED BY LEADING JEWELERS ALL ONTR THE WORLD
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Avitoaatie Mankel! Wopsberfiel fier camijdes who Like o8if-
ferent degries of lill-tosloop witmth, T wis eoatnde—une
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Mo mynen " lann by dispnates™ over mmsunt of vovirs aedloil,

Undisturbed slumber—all night, every night—thanks to

b-£ AUTOMATIC SLEEPING COMFORT

How 'Ill'ﬂl'lJr“ III,'.II'I.I'IJ' I:lll- .1||-|1i|_rl,|, vangpriess of slumblaees

g unider aoe lizht G- Automatie Blanket!
Hemember, GOE ploneovd antomatioally  con.

”ll”l"l-l |.1.|H:L.-|'||r il I"-|-|-||

of electrically wimased Dyving sl s svarm by v Armsy
Air Foepes

piaide Lhee great minfority

IIullil:l . i|1i||'||-r'1' iﬂ- iy . LLLF SRl |'-|| Fi '1..!'.-|'| ||||'|'|.|l|-._|_

rll- |LIl':| hlll ||I lig=r=iimi= |||||i'I Pirs HEPoiEEL il

s more than 200,000 #ithnssistic users

e the perwoesst Ge=F Automatne Blunkets— 1 bne-

'Idl.‘l.ﬂﬂ: :ﬂl‘ITIﬂI i nll:ll].”.. nETTeaEE; Bl NS0 0l mnre

2 seanem foor leepmng wermtds vomn preder. 1 nooan teopers -
tinde il T [rm, g tel meibila Hirn wardith EiELia IlF;,lniﬂ 1. W Vinsid
e fEmpereionmm e, |ee warmil goes inie (lanker
YO decam oo, undistortemd !

ot rod anel Two-€ amteod smslels . at belber alives,

Ceisipnrw] Elevirie Comgany, Bradpepoet 2, Conn,
i k

"irn-n'- fo reEnif Fesd miyfrrs I||:||||I'|I|..rl|I yaeial

dpniiiesl die [dielerirrrior s’ Loisrarories. Jue

G-E Automatic Blankets

FIRST IN SLEEPING COMFORT

GENERAL ¢ ELECTRIC

.-Fﬂ ll:I'II"II'I'lj ) F FasF THanilier nukes T |,||:|.'r.;||"'|'|'| HEE
inrilividary hlinkets, Saves faviiy extrd laeshilimg. Winter
pight plivilivs, Saves laomdre bdllas (wasbunpe iastmeetioms
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FALSE TEETH WEARERS

Some things...
you just can’t

DON'T BRUSH
DELICATE*®
PLATES!

Soak them in Polident to keep them

clean, bright, swoet,

.. T0 KEEP PLATES AND BRIDGES | " '8
tse POI-I DE“T ﬁﬂ"ﬁ' CLEAN...AND ODOR-FREE! ===S21



Overweight may menace your health,

especlally if you are over 30, for it often

goes hand in hand with high blood pressure.

heart ailments, diabetes, and other diseases.

The chief cause of overweight is overeating.

down to normal, or a little below. Keep it

there -and fiafp assute a longes, kappioe 4!

For further helpful information, send Tor
Metropalitan’s free boaoklet, 37-MN, “Ovaer-
weight and Underweight.”

Metropolitan Life

It contains lists of the calore vaolues of II!'!I surance c.nmp.uny Ty
olmasi 300 foods, suggestod low-calarie | MUTEAL CONPFPANTY
menus, Hlustrated reducing exercises, and ;"II' I'j" ‘::I- '.I_;;|I1.|!::~rlm o TiH
a table of ideal weights, | MAniBoN Avieste, New Yo 100 N.Y

TO VETERANS — IF YOU HAVE NATIONAL SERVICE LIFE INSURANCE — KEEP ITI



Their guest room was

0N Juax b Oxate, Spanish explorer,
I) reached the adobe settlements of the Ko
Grunde Puchlos m the summer of 13595,

Ao ;

!_'!ui: LA Es _r'.||_- thie Rl IN EOc rr'-|n"-

weature of hospiraliey, the Indians lodged
AEFANEC,
half-anderground cevemomal house, or &0 | St
hefore they bedded down, the bpan reds 1ok i
levsk ariuand

(ilaring down at them from the walls of rheir
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seribed the toop. sadd were *herce and ternble”

s Iy weenilad B

beren the leoast scared

it the fac Frarhtenad the spaniand

' the Poeblos, the faces wero those of okl
Erue |||E_ representa tunn ||': r-"l' k] .|| ‘.'rlll.:l
III.'Ifll i "||_|!'_ t i, il it IENEL 'i ni |i|'.' L '||'. Eij
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huntife anil pleoteois clap
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a chamber of horrors
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arvil Viorun
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Wi Tl Fumaly with unfailing: protec-

fon apainst the cffects ofF all seres of maloreune,

st up i system of secunty 1o serve you lor Dl

Y Ol Can protect '||||||-_|'|:' AEGIIREE & lack ot in-

e khioild an acendent stop your pay. 1o cun
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" b
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e red e TEIELS

viHIE Tan |||l THIETINE T AEvYE Qb
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AT L your particular needs,

MORAL INSURE IN
T he Travelers
ALL FORMS 0OF INSURANCE AND SURETY BONDS

e ‘Travelers Insurance Comipany, The Troav-
slies Indemnity Company, The Travelers Fire
lnsurance Cormpany, The Charter Ook Fire
Insorance Campany, Hardord, Conpectiout.
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) healfer's - Lops in its field !

In writing instruments it's always Sheaffer's thot set the quality standerd . . .

STRATOWRITER proves it again!. .. STRATOWRITER is Sheaffer's newest writing sensotion—the
dependdble, trustworthy, quality-clear-through ball-pointed instrument. Neither pen

nor pencil, yet possessed of many of the best qualities of each, STRATOWRITER

is a gold-filled, precision-built, jewelry-like instrument—with o long-life

writing unit which will be replaced in its entirety lincluding foctory-sealed

supply of Strato-lnk) ot any time by your dealer for only $1.00.

S HEAFFE RS Complete STRATOWRITER $15.00 Federal Tax included.

S halsusilor —

Far Foo @ I'EITHT Iiﬂhmﬂ

s P e .r*u.ux.a:;a' &7z -.-f”g_ @

'd-.-

LISTEN SUNDAYS 10 SHEAFFER'S PARADE, with Carmen Covallare—MNEC H'I‘I'wi-rlf. 3 pom. BTy 'IF . .1 1 pom, LT 12 noen PLT
LISTEN SATURDAYS 1o SHEAFFER'S AUVENTURERS' CLUB—CBS Natwark, 11130 a.m. ET; 10:300.m. CT; 90 a.m. M.T.;8:300.m.P.T.




Double

from Kodachrome
in your miniature
camera
Projection: your projected

Kodachrome transparencies are the
“show window™ of color pimtugm]}h}‘.

o

Ffil!h"r: Your
are one ex I_!|'-__'II__'- (W]

¥ i
r i
full-coalo printing.

I:], HOTOORAPHY with vour minfature

I|III|||"-'|||' L TEEEYY clATi

W -'I.||I| | |.|- FILLED ".'--"ll ViR ||-l|i

'-"-|'|I kocachromne Fil i | f—

AHer tormdng your CPUSES tilm i
VLT l-__...f_'. l:-, :-|| U, Wi | POy
your Kodachrmme transparenci
without clurge, P FpE tedd on vem
sereen, they are hreath-taking —with
thve hrilliance and size that conw

|I:|.'. l|_|-- |-_'_|| |I=|Ii|'|_| .

But that is only half vour resward
Ortler poreeous Kodachrome Prints
renson by I"III.".=.| i the new,
[H lar 3A size—actunl size shown
hiere—or in larper or smalls x
[hev re great to carry and show

arominch, 0ra -|;..|!'|, :..'.I'-'

Lol I"..l .I'il THEER E'-|i:_| LR LS ||: VT
| :I:.I._.'I -.||_|.|.-.i.|‘_- !r-l- '\".I'I'l i II

[iasTstan Ronag Coarpass

HewrEr sTER 4. N Y

Kodalk



.;":"r_. H, ."L Hl'ﬂllh' 'f_.jc 0 5‘-.';':".-_?.-." WICHITA EAMEAS
i

A

~Jrermadofei EARNED
ITS RICDENITION
b -1

| The worldwide wile ol this 'Ilrul:.l
fine o= orowloter wom' | on oo
denl MHisr did it prise threugls
“sheriogm”. Revelutienory in
dmiign, Yormodofon sarned i
recogestion the hord woy. By ou-
performing ahlityle “tent” —lay
douing singlehandedly the work ol
thess oo four of them! A demon-
ifrotion ol your deatery will
potvines you in 10 misske

& @::efngm:

E COMES CHRFATI
VOLUE COar O

never ends... =

How thrilling te own a new car, Can you
imagine the finish even more beautiful? :
It will ba i yvou SIMONIL now, SIMONIZ
odds to the richness of color , . . Increases MEANS
the natural brilliance, And as the yaars

rall by, applying SIMONIZ "builds up' this PUWER
boauly. Maokes it parmonent and more =

glamorous than ever. Stops ultra vielet i) - f w Mowins
rayi from foding colors . . . gritty dirt fram
seratching . . . corrosive airborne chemicals
fram dulling and destraying the finish.

Always insisl on SIMONIZ. Nothing
tokes its place. Tha!'s why . ..

. Em::e 1920
the name "Jaccbsen

: has b :
oforists Wise kel
po
' | grass-cutting equipment,
Zimoniz

USE A JACONSEN and

IO RESTORE MEW BUALTY ”'“nf TOUR LAWN
el fimdylas g s The Shwaniy

Flamnary - I-'JI ny e P g a4 N

OFErEQE  TenOrE e M [TiTaR)

whan The fade® i encephiosaliy

dull. Then opply SIRCRIE 1o
ks fhgl sporkiing finieh et
res lpmger, Sold evervwhitra

HhHI.IFhH'IIIIHE COMPANY

RACINE, WISCONSIN

ALSDO MANUFACTURER OF
JACOBSEN HOME WATER SYSTEMS
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JUST MCTURE THIS! Beauty awalts vou in Canada ai every bend 1o the road.

PASSPORT NEEDED

TOULL PICK UP calowrful hmodicrafin
— whap {or woollini, wnoasus] gifrs,

"LUCKY PEOPLE/ (o b o Cais)

It's tume (0 plan ywr fumily holiday in friendly Canuda.

Just picture yourself . . . amid the scenic beauties of lake.
mountian or seaside . . . enjoying your favourite sports .
secing new sights in Canadian cities ., . . Canada offers

unlimited holiday horizons. And wherever vou go yoo're
never a stranger, alwayvs a guest. Millions of visitors went
cxplonng in Canada last vear. Soon they vear's northward
trek o Canada will bepin, So better burry aned roterpe

oy accommodation! For anformation, weite Canadian

Government Travel Bureaw, Dept. of Trade and Commerce

Fl== [ & MockINECMN, Or LECH DOILAM,
adi @ Elidackmr

-

| CAMADIAN GOVENNMENT TRAVEL BUREAY |
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NATIONAL GEOGRAPHIC MAPS ARE

THE KEYS TO THE NEWS OF TODAY
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ONLY BY GREYHOUND

You'll find this »#U-"Weattiern travel pleasure
in ¢
7%&;-3% States

® Greyhound alone, of all the transpor.
ttion systems serving This Aweazing
America, can take you to and through
every one of the forty-eight States, up
into Cannda, and down 1o Mexico.

Trips through the glittering snows of
the North are as restful and as pleasant
as travel under sunny Southern skies . .,
mude that way by Greyhound's efhcient
heating and ventilation, and by reclin-
ing cushioned chairs that tmvelers call
"the most comfortable in transportation.”

Remember. .. By Higheaway
means 39: GREYHOUND
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- With Your Books
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FLW MODEL B0

-- it 16 m m aound movics

An innovation in 16mm projection equip-
menf . . . the new, sleek Viewor 60" com-
nines modern design and maay new
mechanical improvements. It is truly the

inest projector affered roday!

As smart i appedrdnce &3 modern lupgage
—with its light-weight, modern aluminem
case and marched speaker—the Model “60"
turther athrms Vioctor leadership in the
lémm equipment beld. As far ahead os
it '-‘.!'Illﬂlla-'. APrarin.s ore nawy LII_|..:_II:1I:r_'I:iII_|.:

reingments of operation and performance.

Learn about this 1947 16mm Movie Tri-
umph' by writing vooay for bookletr de

scrihing the new Model 60",

VICTOR

¥
&

N Fark i ':-ﬁ'lll:ﬂl-ﬂ'
Lhfribarery ibronpbost e Warld

MAKERS OF MOVIE EQUIFMENTY SINCE ivid

Montion the Oeog

ANIMATOCRAFPHN CORPORATION

J Ml Blvigion of Curtis-Wright Corporafion
Heme O#Mice ond Factery: Dovenport, lowe

Lor30 Years

THE NATION'S BIG VALUE
IN PRINTED NOTE PAPER

200 note sheets

LI H!u'lupr_-

A1 r1-|':|ll_'l.' printed with VOur
mame and address

Correel in stvle and size

Hich '|lli1|i|i} white bond paper

Only $l{:}ﬂ postpaid

Satbslaction pusronteed.

Seniid 51 KL | West of Denver, Colo, gaul

o LLS, Possessions, aild HEE to prices.)

THE AMERICAY STATIONERY COMPANY
Falk AYVE., PERL, IDDIANA

—_—

qany oI | hll IETTe

sy b krimi ekl II e ik, Tlil:l:.

AMERICAN
SIATIONERY

The Much fora Little”



In pursuit of hnppinais
P

Revere adds to your pleasure

Thus vear vou' ] cerrand vy went 0 take vacgnon

-"‘" mévies! Dependable Revere equipment b again avail-

ahie now with coated lemnes for better-than-

ever results, MNatural color or Mack-snd-white fos

as litele an b cemits @ scene.  Se= Hevers Raght
Camseris and Projectors now]

Heviaer Cavinns Covrpany, Uhicaoo 16, T

Revere
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T'o the Secretary, National Geographic Society,
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HOWMRRD aasie
Vloted for tome

HOWRARD RRADIO (OMPANY

CHICAGO 15, HLINGEE
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Frontier of the QLD WEST

The romance and adventure of the Old West
[ingers 1o the unspolled westemn
wonderland of South Duikors
Here is the last vestige of the native
lind of many colorful weirer

characrers. Here vou will find o
capogtaphy varied bévond fmagi-
Pt — i 'r:.._'.'.a'll. swcenic splen.
dior —a wholesaome frendlmess thar
| .rl'.-.t'h--..h 2 stimolatine it

Home LIF1

THE AUTOMATIC ELECTRIC
RESIDENCE ELEVATOR

Operates fram Light Chrouit

Safe—dppentibls Mgt
| mevsmssive L Tt
i . L&D | im0 I ]
| [ 4 yoly wasd
I o IFT 1s dl |
b 0 PRl )
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Lo ] Loar (s

THE SHEPARD ELEVATOR CO.
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Liug Land of [nhoe Vaoery of-
ferd wnmatched pleasure for the
e (TR ‘_|||i||'. E'._. (W] s :

HTaT |r| srreams anad lakes,

: _| | peaks |||.! lush gEreen
vaileys . . . Vit Modnt Rush-
MH3IE four the AW e-INY P ingd
Bad Lands . . . revel in the un
Rurpassed Deaucy of Loseer Srare
Fark where elk, anrelope and

witfalss sl foram

Fram the fowering spor g rh raugh the color-splashed
iuremn, Black lI|I vacstionland beckons yow!
Outdoeor Fun Amid Scenic ':up[»em'lm

.‘L VELATICI LE :t'..l'..'._l-_ i1 I it I:I In
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ming. hshing, boating, hiking, riding
and touring ate but o few of the
¥ plessures that will muke vour
fun-filled Blacke Hills vacition a
mermorable event -
Write foday for this coloelul
FREE FOLDER on the BLACK
HILLS, Aighost meosniaing viif
af the Rockies,

L Tanhew, Publiety Dissckos et
“E SouTH DAKOTA STATE HIGHWAT COMMISSION

: g PHRRE SOLHH DAROTA =
N :
o



the Telephone Company
Earn?

How would you answer this question 2

We asked a number of people this ques.
HOM « « «  How much would you sev the
telephone company makes (after all ex.
penises ang faxes ) on the money imvested

i the business?™

Twelve per cent said "6% or less.”

Eleven per cent said "77 to 109"

'1-'.l.'|-_"|_'ln'r_' rlq.'1" cent 'l-u'lil:[ "I 5r:_ ; ...1'l.'|"":r
or 257.."

Eigh!‘ per cent siid T 305 or more.”

Fitty-seven per cent had no opinion.

The actnal hgure is far less than many
people think. Even with telephone calls
at a record peak, Bell System earnings on
the money mmvested in the business have
averaged only a shade over 3155 for the
last five vears —including the war vears.
And that's not enough o insure good
telephone service.,

We thought you might like to know in
case you have been wondering abour

telephone earnings,

P ey ol |

BELL TELEPHONE SYSTEM f-rlﬁ"

-



CHINA

—we've been calling there these many years

When you resu] about the preat new luxury In 1867, youthful Tru Hsi waz Fmpress of
" i ¢ :" e R P i 1 e T-= r - - s L] ] | e
feet we, of the Ameriean Presidont Lines, China. Her flag, the Dragon, symbal of
are bullding {(ghips with new gpeeds, strength and pondness. First sl i of ol

e S HEET TR 1 R - - T e o £ | 1 = -] I ARE I |
EEYW ool ). e hen the day gomes fo) Predecesanl companies plesed an tmportan
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in 18IS, China's G-barred fag stood for the Someday you'll want to visit China.

b Clansa, Hs leader: De Sun Yat-San sy plan ahead for it as Lthe world s

[rtey iis [---l'r reégularly steamed ships of supreme travel experience. And depeni
OUr predecesior coOmpiny, carrying on 2 to provide new-fleet laxury nboard
Americans, bullding American trade. —old-hand heélpfulness ashore,

AMERICAN PRESIDENT LINES

Fur ' pors A sesdnn®s fink sub Dhe idedinE

cailing under the Americon Qag,our Normal "Rouwd-the-Workd aervies Addrrsaes: 604 Fifth Avenue, New
liners will soon offer truvelers alr- betiden: New York, Boston, Huvann, Yark 20; 89 State Street, Boston O
conditioned, shipslde ppartments; Crlstobal, Balbos, 1og Angeles, San 716 Transportation Bldg, Wn;]j.ing:
supurb cuisine; gay entertainment; Franeisco, Honolule, Y okohamn, Kobe, ton 6 1) & 110 gwﬂ-,']:mrhﬂm
pwhnming poocls; eafe loungen; Shanghal, Hong Kong, Manila, Sin- Striet, Chicago 3; 225 Henry Ride.
muaie; sports. Both trans-Pacifie fRHire, Penang, Colombo, Bombay, Seattiel:ild West Sicth Bireet, Lﬂl'
and  "Hound-the-World gerviees, Suex, Port SBaid, Alesandria, Napbed, Anpeleaid: ordl ] Californin Streaet
ARk your travel ppent or see na, Genoa Maorsellles, (Now Yorkl San Feanclees 4 fHesd CHE b
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