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The Aerial Invasion of Burma

By GENERAL

.
{ omutpailing Geneead, I 5

Wah fflesteations from U5 Army

Wingate led a daring compaign  against

the Japanese in Burma.®

He proved that Allied ground troops could
pperate behind the enemy’s lnes, cutting off
his supply system and upsetting his schedule.
General Wingate marched st and struck
hurd. The enemy, never knowing where he
wis going to strike next, was completely
thrown off balince. Indeed, this British gen-
eral's . behind-the-lines operations in  Burma
biroaght o mind the brilllant cavaley omaneu-
vers of Nathan Bédiord Forrest inoour own
Covil War {page 144

In 1944 CGeneral Wingate wished o lead
another expedition into Burma on a laeger
sele.  Previously be had had to leave some
of his sick and wounded behind his swiftly
moving columns, but i 1044 he wanted 1o
flv all of them o safety.

We promised we would do that—and more.

We visuabized am A Commando Foree, the
first in military history. Large numbers of
Alled grownd troops would be conveved by
aireraft deep into Burma and, once there, they
would be wholly supplied by air.  General
Wingate believed that. while the Japanese were
excellent jungle ]lhhttri well-trained  Ablied
troops could defeat them at their own gitme,
peovided (hey were mobile, In safficient Torce.
and exploited the militury value of surprise.

We would not only evacudte all wounded
iy mir; we would aléo replace them with fresh
combat troopes,  Furthermorg, none of the
soldiers would have to make long marches
through tough jungle to et inside Hurma
They could start fiehting in top physical con-

:[:h: 1243 the lnte Major General Orde C.

gmin wirbases from which we could figh

F. Awxonp

Memy e Fiperea

A Forees Offieaal Phorographs

dition.  In the same project, the AAF would
t the
Tapanvse at closer quarters and relieve the
threat o our nerinl Hie lingé to China over the
Himp.

Obwvionsly, the men to lead this onprece-
dented project kad to be ageressive, imagino-
tive, and endowed with organizational talent
of n high order,

The Oviginal of “Terry und the Pirates”

To AAF heaslquariers In Washington came
two yvoung men who were strongly recom-
erenidesd,

Chve was o 34-vedr-old fighter pllot who had
shown remarkable leadership in North Afrien,
Col, Philip G. Cochenn, of Erle, Pennsylvania,
In my office Cochran still wore his Notal
leather boots with the trouser tops stoffed in.
In North Africa be had originally headed a
unit of replacement pilots, but before anyone
was aware of 1t he had them up at the fromt
fighting as a unit. Later he commanded a
suadron of hghter piligs who were frequently
s far ahesd of our other forees that it was
humorously remarked that they were hghting
a witr of their own (page 151

At the time, T did not kenow that Cochran
was the original of the character Flip Corkin
in the comic sirip “Terry and the Pirates.”
but he sounded like a good marn for the job.

The other man was Col. John R. Alison,
who hoed been an outstanding fighter pilot with
the 14th Air Force in China and had also

= mer "Hurms: Where India and Ching Meel”
Jobhn LeRov Uhristian, Narmosal UGooasaiemine
prwE Uhrtaslwer, JE008

by
3 ais-
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Prefude to Wingates Roid: Bombers Blast Wontho, Jap Burma Base on the Mandaloy.
Myitkyvina Railroad

I March, I'H4, the ensmy W threntening - Allied airfields in Indin. HBrotish Maj. Gen. Ovde Charle
Wineate™s forres and the U, 5, bFirst Aldl mmemiabpcng delivered o Hghtaiag counlerfdony al the Jap sear in
Bumma. Gliders angd plapes Hew b enging Lraojs, suppd mtles - b Hdom in lact, evervthine needed
lapaling ihem In g Jungle clearing called “Hroadway™ (poge 132}
iought the enemy from Englind, Russia, and coordinate plans with the British (reneral
the Middle East.  He was short, slender, an Wingate wits enthusbistic and skl heartily,
self-pussessed. He knew his business (p. 142).  “We are gaing in this time Lo stay

[ told besth of them that they were gomg to Phe aircraft Cochran and Alison selected for

HBurma, Cochran immediately pritested that  the mission were: ransporis and siders t
e 1"-.-'.I.|I."‘: o o Uwhere Lhere was sofe ':I'_'Ilf- move Lhodfas, eyl I|l!-.|l.'ll'f Al || --;I|I|J|.r. |._'|":.
e, 1 informed him thot be would get all  linson, or “grasshopper-tvpe  plapnes 1o evac-
the combit he winted, | expliained the un-  uunte the wounded; Debters; and mediom
precedented mission amnd  ordered them  to bombers,
CIATTY 1 Ok, -.l.-- -"l-.'|| wilth 1he PRI W '.I.-'.-. ST =_':-'II||'F :ll'illl-- Were --r'Il'- L] 'l-ll'..-l'll'l:'!'-.
| added. “Go oout and hgh ison-plane pilots were chosen [or ability o
Perhaps my last words constitoted a per- repair as well as fly ships An exhaustive
sonil whim, for systematic prganization work  (raining program was pegun in -America and
15 niecessary in modern war, and | knew Lhes concluded in India, Evervthing to be trans-

could do it. !..n"rll ||_'. gplider was loaded and iloadd
Cochran, s commander, nnd Alson, s endlessly vrmy pack mules hecame accus-

deputy, established their orst headouarters o tomed o bamboo stalls o the ghders

n Washington, [b, C., hotel room in Augnst, [n India there were work-filled months of

[045,  Their mitinl task was to select men  hoal preparations Visttiors To our instolls-

10 help them, They then Aew to England o tions were confounded by the lack of “rank,
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In Une Day Eongmeers Turn Broasdway mto o Bustling Asrfield

By ovening of the #rst day nesly 100 C-47°
noedoed fntile levelme. bul the other was
eankly fillisi]l bt hik
=0 thot anv Japs attocking o foroe could be
lheld off, Our fighter i'l].':lll'l"- contlil also use the
field for aerial patrol and offensive operations.,

Cooperating with the AAF m this project
were 4 British Armyv unit under Lt Gen, W, |
Slm, the Indian forces under Genernl Wingate,
it lorce under Alp Marshal Sir
d anil the Troop Carrier Comi-
muni under Brig. Gen, William 1D, Qld, of
the U. 5. Army

Al winedd work Loether,

At the time, LA, G Joseph W, Stilwell
wits pushing cown m northern Burma with
Uhinege-Amenican  forces.  The Japs were
Lhrentening our arbases In Indin, just over
the Burma border to the west, The (hinese

nolding mountain positions against th
laguanése in enst Burma, 1§ Generssl Wingals
could estabhish s men Ochind the Jnpanese
in north-central Burma and cut thetr variows
supply: lines, the Japs would be put in a difo-
cult position regardine Allied attacks on three
of their Burma fronts,

. !
L TaCLICH

lohn Baldwin

LLAE L

The Fighting Begins
In February, 1944 the fighting
Fighters and medium bombers flew into Jap
held Burma, blowing up bridges, destiroying

Laegaian,

landed with thomsands of Lroops

oty mafted.

This el of the el

Glider-tamide] balldoerr and carmyvall hack ot

warehouses, supply centers, and supply trains:

Laistiitl II-ql-'m-__r.LIr had indivated two arens
whure he wanted lroops =et down., Cochran
and Alison hod surveyed the arens in ther
hehters: then photo-récomnaizsance  planes
mapped the arens thoroughly. The two open
places were picked 1o set the gliders down in,
micknwmed “Broadway™ and “ Piecadilly” 1o
st TEes] Lthe _:Ilil_l.' efiort of the two natlons
Cinee decided on, planes did nod iy over thess
places again, Lo allay Jap suspicion.

[y Diav arrived.

Ihe Japs had been repeatedily bombed and
glraled 'he weather was suitable. But on
[} Day Uolonel Cochran, on a hunch, ardered
A lnst-rmimite photo-reconnadssance of Broadd-
wiay and Pwcadilly: to mnke sure that bath
nelds were clear. The vear before; a (-47 had
made a landing at Procadilly to pick up some
of Wingate's wounded: s0 the laps mighi
expect landings there. Their espionage miust
have warnded them Lhat somethimg wias up

Transports, gliders, pilots, troops—all were
reicddy for the great adventure oi March 3,
| b=l

Fhe first take-off was set for 5:40 p.m. Al
At 1A the ast-minute photos- of Broadwny amd
Pliccadilly were mushed from the labaratory,




The Aerinl lovasion of

Aerinl Locomobive Hauls o Troop-filled "'I:]:i.'iuﬂ Boxear”™ intg Burma

satling 400 fert behind A Dovglay Sketealn (C-A7), the ghider lorres reinforvcements (or Geperal Wihenente®s
colummd far bébipd enemy lines AL B.000 beot it ensly crosses the Chin Hillz, which form 3 antyml barrier between
Adiees aind Jope  Lhiestiol mark on tall w the unolficlal squadron insbrmia.
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Britishh Troops, Arnned to the Teeth, Board an American Glider Bound fos Hl'u:uhl..,p_l.

Larmmyine enoegh ammuanition and ratlons for several das thewe Vommies were weld T it e mars=r | i]
ffdl hunger 0 cate Lhe glder cast ol belare reaching it= objoctive. Siveril coaft mucde foreed hindinga. oblEdne
saldiers to feht through jangle to the wew alesbelp, HRotigh ar over the mooantaine capsed towlines to {o

Lochran's hunch had been a good one, “The There was no tumine hack
Taps had deapoed huge tres trunks all over the The sun was poing dovwn, and its galde

open space al Piccadilly and very possibly  tints were gradually swallowed up in the
had mited 11 as welll  No glider conld paos jungie haze beiow, [The men settled down n

sibly hul. However, Broadway was clear, and  cramped positions for the 200-mile flight to

although the Japs mught purposely have left  thedr destination—and their fate. As Cochrar

it that way o drow us into an ambish, it wags had tokl ks men, “Tonight vou are 2oing 1o

decided to land all gliders at Broadway, fmdd out §f vou've got g soul - Nuothing vour've
13 Dy wonldl stand Ever done, or oothing vou are going to do
[he nrst C-47 took off at 6:12 pomg, towing counts now. Only the next few hours. Go

two heavily loaded beavy eliders, Others fol- luck
Iowerdd, Prom a green fen-earden valley the = _
I ey kil st : 1 Mule Makes o High-althiude Kick

rose 10 Widle sweeping circles to eain altttode,

[Gr they had to cross 0 range of 7 _200-{oot some of the gliders held hmvy bulldozers

mountam peaks, iractors; jeeps, and pack muales, Maost of the
he gliders carried cargocs of resolute men,  mules rode calmiy enough, except one which

armed with Tommy pguns, carbines, rifles, pis-  kicked a hole in the side of his ghider at an
toks, and hand grenades.  The men Knew thal nltitude of 5,000 feet. Thizs must have been
eeniise of the distance and the heavy loady,  the highest mule kick ever fecorded! But 1o
the gliders would have 1o land 0t Broadway. the muleteers [t was no joke.

They could not be towed home, cven if the As the gliders crossed the Burma jrontier
Japs disrupited our plans, the moon came out, but there was too much
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RBritishh and Gurkha Wounded Are ._.I"'.l'lu'l.i[l:]} Flown to Base Hospitals in India

Hume aerinl umbuolanees, ke ti
sRE  BiriREmE <t wdakERiEt itk nart
pEhckifrs il thom whEperod to hi= Beitash captain

frorles
L Mt

air turbulence over the mountaine for the men
- apprecimte 1. Ssome of the heavily londed
ghiders were in trouble because of the rodgh
mir. The might had to be clear for the opera
tion ] the moonliehi would reven! the aircraf
Loy jap tghters who noght be waiting for

them, There was an enemy airfield close by,

The pillots amd  passengers  -anxiously
sparched the sky, bul no Jags appeared,  As
they noared their destination, each man

checled his firearms
They were now over Broadway; it

|i'|||_' Ll Ut .!.u.-::-'l_

Wils

Colonel Alson was ong of the frat 1o lamd,
He was signaled In by the crew of the path-
tinder which landed under the hand of Mai.
Williatn H, Tavlor. The hig crafi
out of the darkness o the jungle olade that
wis Hroadway,

Came oW

Unifortunately, the field had numerous rots
amd boles coversd with Hivh rras< which had
ol shown up m o aerinl photographs,  Tenk-

Curmss Commamiby, operated & shuiil
p-inlinn  fighters. wer
Y T|I-'"|' |:|.,|||l:=_ don't huve any molos!”

cfvide, cRrrying i [resh troops

hesiiant il i berine

13l

(1 ALYV LT

wioik] had once been ent in the nelghborhood,
afd the logs hid been draveed by élephants
pver the ground when it was wet and sofi

somiet of the gliders had thelr undercarvinges
torn off and Innded hard on their skids. Some
were  wrecked A% s00T @S |'--~_=:-i'r||'i' 0 W
landing strip wis marked out with Rare pots
o avold the crashed ghders,  Landing o alicde
at night ander ideal conditions is difficult, but
bere conditions were ot thelr wors)

Phe first ground troops (6 land mmedinrely
fanned out Lo Tapanese  opposition,
|'|I||‘I'.|.._'|".||I|'!.n Had showed that theres were bwo
places where the [apanese might mount ma-
chine guns. The first =hidér erews w hit the
dirt went on the diénd fun 10 these two points

but no enemy machine guns were there, A
grecn tare wiss sent up oo indicate 1o glideérs
sUIl in the amr that the first anes o lind wern

not being fired on

St

[here was ni LH A nezibict.  YWe had taken the

Jops completely by surprise!
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A secomd wave of ghiders, on their way to
Broadway, were tecalled 00 thedir bases by
With no opposition, Lhey
it edy

chider i the first wive

Ficli.
paseH bl
[ e
ulldorer. missed the landing ares andd

dashed off both of 1ts wings hetween two ree
e balldoezer had Been lashed in th
thnt its first forward movement would lift the
nose of the ghder. 1t was o happy thouieht.
for the hulldozer, tom loose from s fittings,
an-eome, [t threw the glider nose
up, pitching the pilot aned co-pilor into the air,

{ | | | | i
| § [ | w 1 1
FE Y |.|.|-:|l| ¥l fredl, B3ye 1O A IMoken
i

LI
Glidess Bring 1o Bulldozers
heee undamapeed buolldozers were  pnourh
start banldime, with the nrst morninge Ent

an wirstrip on which our C-47 transports could
land later with mor | PORare and antiaircran
TN IL [he Japs might attack anyv minuts

Vhat firgt moroine there was a burinl of  Lhe

23 men who had bheen killed in glider crashs

evienine the airfield was TRy

[
Ol airmer] mel

dert for am

| N Brosdway s
i the hump=s, | B
. |:li I||'II|_ i

||u..q- L ArTIeT

| .
A = | P fF—— .'-|
IFE AAITEE T TR MNETIee r= a b

Fslex simvel ot nned level
| i |

iiciredd L-4 7 Iratsports ol the
Copmand Hew in and landed with thousand
erotigh Lo statiel o1 an

il brane o bedar upon them in

1O
':Il _':.l'-' i
[IAf Aren.

In any large military operntion there ore
sund o B mashagns
Ly

A\ 1ew oliders were e
reachend Broadway e
furbulence over Lhi

bility mel i o

their heavy
pounlaine, of the poor vis 3
(riendly territory

1 |

ni i ..|'!|.-I: I.II
I'-!.l-l 1 P U'row=
FEHTE |.! Ll

lot, and co-pilit,

ol B FILR LR 1L ST

FNnemy Lern

T e el 4 Ui mieclics HIN =

a plider _ | wilh by
troops, walked 35 miles to Broadway m tes

avs, Out of food at one point, they tossed
hand grenade

| here wns a4 =

ddier hero in one crew
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Gliders—Silent Weapons of the Sky

By Wirriam H. Nicpnovas

IWih Hiustedations from Oficial Phatographs, U, 8. demy Adir Forees

ORE than 400 American ghders,
towed by big C-47 transport planes,
ewepl over the English Channel on

the sevond day of the invasion of Normancdy.
The huge armada stretched dieross the sky
for 50 miles

swishing to earth behind Nuzi coastal de-
fenises i Normandy, the gliders brought rein-
forcements, supplies, and thctical equipment
to the first assaull wave of airborne troops.

Thiz force had landed by parachute and
glider the duy before, to open the invasion. 1ts
mission was 1o capture bridges and nip in the
burl any German attempls to Jaunch cotmter-
attacks against seabofne troops storming the
leaches.

The first Inrge-scale mission {or gliders in
warfare wiue necomplished successfully.  The
voung Troop Carrier Command and its new
silent welpon had comie into their own, Hopes
of military elider enthusiasts, from General
vroold down, were on the way to realization.

Preview of Ghiders in Aetion

Omly & few weeks before 1 Day' 1 had stood
with u handiul of Armv Air Force officers
and n group of foreign newspaper correspond-
ot on the edge of a  tree-rimmed  feld
at Laurinburg-Maxton Army. At Base in
North Carolinn,  Our eves were fixed on an
approaching pir armids of & dosen big trons-
port planes, each towing two ghiders almost
as large ps themselves.

Steadiby the procession drew, nearer until
the towropes were vigible. Onee overhead,
the glider pilots released the lines. The truns-
wiets with their throbhing motors sped on
Ihe freed glider brood wheeled gracefully into
the hrisk wind.  Silentlv, except for the whir
uf their wings ngainst the breeze, they coasted
earthward, heading toward p clump of trees

The pilims cut the speed of their craft by
bringing faps and other obstructions (o
smonth airffow into pluv.  The stiff air cur-
rente made landing difficnlt, bot one by one the
gliders hit the I1fIr] in o cloud of dust. The
pilots worked epergetically to akign them with
noses  heded  directly into the tree clomp.

Even before the “flyving crates came o rest,
Afr Commandn troops sprang from the side
diwes, In a matter of seconde, others began
tis raise the big stub poses; From the capa-
ciows maws came howitzers, jeeps, trucks
(page 136). Into the protecting clump of trees
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the glider troops streaked with their imple-
ments of wiir:

Rootine training? Yes, Hot it had a new
meaning for onlpokers ot Laurinbarg-Maxton
that afternoon last May. No longer were glid-
ers the “stepchildren” of the Arnty Air Forces.

This exhibition of landing. unlonding, and
deplovment  carrigd desp meaning.  Gliders
and troops had proved themselves in spectsi-
lar action, first in Sielly, then in Burma,

Evervone on the field knew that gliders in
stendily. increasing numbers had arrived in,
or were on route to, Great Britain, Everyane
knew this: exhibition was b proview of the
glider's role in belping to spearhead the m-
vasion of Furope.

Gliders Tovade HEurope

O the night of July 9, 1943 a fleet of
139 American gliders had st invaded Europe.
Towed over the island of Sicily, they out loose
and landed near the bridees south of Syracuse
amd Catanin. In the dorkness of night, armed
men, howitzers, jeeps emerged silently.

Their attack preceded the full-scale inva-
sitgg, which started pext day., Their work of
destructiom and the confusion they created
within mnemy ranks were =0 impressive that
General Sir Beroard L. Montgomery credited
them with shortening the Sicilian camjuign
by o full week '

Fyven more spectaculur was the achievement
in the Far East. The night of March 5, 1944,
a fleel of eliders kanded Xnerican Engineers
amel British assaunlt troops in the jungles of
worth-central Burma, 200 miles: behind the
Japanese lines. By duwn glider-borne troops
had established an airfield to which trospon
planes hrought thousands of soldlers and bun-
dreds of tons of eguipment and supphies (page
1297,

Landings Made in Jungle

The Burma exploit gave tremendous ime
petus to the Army’s glider progrim. Cnly
aliders had maide ]H!'-.!..'lhie this daring campaign
of the lute Mai, Gen, Orde O, Wingate,  Air-
planes could not land in the junigles. TPara-
troopers qould pot garry with them the bull-
dozers and other heavy equipment necessary
o carve oul landing strips.

What are these huge motorless aircrafi
which have brought destruction to the enemy
on both sides of the world?
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Two similar tvpes are now in use by the
Troop Carrier Command of the Jhn-m.* Air
Forces, The smaller model is the CG-4A (CG
stands for cargn ghider). Tt has & wing span
of 83 feet 8 inches, about 10 feet lese than
the span of its customary towpliune, the (C-47,
which iz the military adaptation of the well
known prewar Dobglas aickiner,

Emply, the CG4A weighs about a ton and
a half, Fuselnge is of tubular steel and ply-
woid: wings are of wood and plywood: both
are fmbrc-covered. This model can carey 15
fully equipped men, or six men amd a jeep.

Itz 1:.|mur sister ship, the UG-13A, has aboat
the same wing span, bt weighs over four tons.
Wide enough to admit a lHght trock, and
seating 30 fully equipped glider troops, it
can carry a pay load of more than itz own
weight.

Leonardn Built Gliders

For centuries man has experimented with
ghders, Leonardo da Vinc huili small models
amd experimented alung scientific lines, but
with little practical success.

Among the more celebrated pioneers was
the German, Otto Lilienthal, whe built his first
batlike glider in I891.* Five vears later he
wis fatally itojured in a ghider crash, Hu
he had succeeded in making flights up to 1 300
feet in length and turns in the nir of almost
150 degrees.

Lilienthal's exploits  inspired the Wright
brothers to eliding experiments. They used
a new “box Kite™ developed by the Australian
Hargrave, the American Octave Chanute,
anil themselves, They flew their first gliders
in 1900 ardd comirolled their movements by
manipulating cords attnched o the corners,

Alexander Graham Bell added greatly to the
aientific knowledge of aeronsutical stability
with a series of man-lifting kite experiments
at Haddeck, Cape Breton Iskind, Nova Scotia
He huilit nogigantic kite, the Cvenet, which he
sent into the alr in December, 1907, bearing
Thomas E. Seliridge, Army lieutenant ==

Selfridee was aloft for seven minutes and
reached n height of 168 feet. He was killed
in a plane crach in 1908, at Fort Myer, Vir-
ginin, the first United States airplane fatality
in history, Selinidge Field, at Mount Clem-
ens, Michigan, & named for him.

Inventive and mechonical Americh tarned
full attention 1o the develipment of motor-
powered airplanes and for 8 time the glider
was neglected here.

But when, after the First World War, Ger-
many was forbidden military airplanes by the
Versailles Treaty, the German Government
developed the sailplane.

The National Geographic Magazine

(Germany tnught thousands of voung men
und some wornen to soar high in the air in
motarkess gliders.  Ferdinand Schulz made o
olo continuous-thght record of more than 14
hours, and another of 9 hours. 21 mimites
with o passenger.

Young Germans learned meteorology  and
the effects of air currents, Thus they could
be transfermed into fohter pilots with this
basic knowledee of fiving.

OF 17 international distance records set be-
tween [920 and 1937, 15 were made by Ger-
mans. Then Soviet gliders began to make
new marks, In 1939, the Russinn, O, Klepi-
kova, soared 465 miles.

The first report puhblished in America of
Crermany s extraordinary motoriess sailplunes,
and of its 200 ghider clubs and annoal glider
competitions, wis given in the Natioxan Gro-
alArHIC Macauxe in 1029F This account
stimulated sportsmen in our country o under-
tnke similar soaring experiments,

Foremost among these was Richornd ©, du
Pont. Youthful champion in the 1930%, he
sl 4 world distance record for single-seatad
gliders in 1934 when he made n cloud fight
of 158 miles.

Another famous peacetime glider wis Lewin
B. Hatringer, who broke Du Pont's record in
1938 when he flew from Wichita Falls, Texas
to Tulsa, Oklahoma. Du Pont and Barringer
were kev figures in promoting the annual Sour-
ing meets held at Elmira, New York.:

When General Aroold decided to build mili-
tury gliders for this war. first Barringer and
then 1hn Pont was assigned to head the Army
Air Forces glider program.  Both gave their
lives in the effort. Barringer died in a plane
crash in the Caribbean in Januacy, 19435, D
Pont died in o glider crash at March Field,
California, eight months later,

Why Gliders Glide

A glider glides for two reasons,

First, as it is drawn to the ground by the
force of gravity, it coasts ot an angle nstead
of dropping vertically, because of the lift cre
ated by its wings,

® 5ep “heria]l Locomotion” by Alezander Graham
Hell, "'u-.ln.nl::l'ulﬂ. Grcparnn: Macarse for Jantiry.
1207, and “Remprkable Photogmph ol Lifepthal's
(iliding Machine" hy B W Wood, August, 1608,

«¢ Sep “Iie. Hell's Mun-Lifting Kite” by Gillest
CGrrosvenor, Natosman, Groumarmie Masaosr, Jan.
nary, 1908 “Alr Congues," Auguat, TRIT; and
“Mian® Amaring Progress in Congoering the A"
by |. R. Hildebrand, July, 1024,

T 8er "t the Wings of the Wind." b Howard
Spepen, MNATIONAL GEoawaramn: Masauve, June, 1929,

2 Sue “"Men-Birds Soar on Bolling Adr” by Fred-
erick G, Voshurgh, Natiowar Grounsenoe Macaosr,
Tuly, 1938,
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General H. H. Arnold Inspects “Purple Peril’s” Nylon Towline

The Commondine Generul, U
Sl Carolina, With him ate Col
Wing Commomders
the Hoine

5 W ha 1 AT Il.|'l-'l'=.ir|l' Criains el Byhin io ."|'|_'|_k|' e [Edrs ol wimen’s wros EEnirs [ [redts

~ocond, 1t flight 1= governed by “thermols:”
When the sun warms the eurth, it heat 1s best
absorbed by plowed lields, streets and roofs
of cities, amnd similar festures of the earth’s
surince

Alr in contact with these warm oreas be-
comes warmer than adincent mir,  The near-hy
cooler, hence heavier, alr pushes the wirmer
air upward aod out of the way, thus creating
a thermal current. Such a conflict poes on
corstuntly, amd often the currents 1I||:r|'|U|r||
Are Yery siromns,

.I'|II'-|:' Currenls Al |'l|" |'_'ET|'I:|_"[ '.|[r ar |||r|.l|.'|;::
hence an r'-_|,u'1'i{'ml_-|| sailplane pilot can take
gl vantage of them, rising or descendimg at will
i ehgies and vultures do

A few weeks ngo, a voung paratroaper

= Army A Fordes, pays a viERL o Laweinbure-Maston Arms
Heoed Lomalle (righil pod ol X
When the phder pilot wishes o cut loose from his towplape, he releases the hodk In
That line then dongs behind the towplane, which grops it befoee lamfing wheie i mayv be retoieved,

Ay Base in

A, Pitts, Troop Chrmmoer Command

L 3+h),

jumped with his comrades from a plane over
Fort Benning, Georgin. To his amazement.
bhe went up instead of down when his chute
opened. Heé had been cought in oo thermal
cutrent and his descent was held up for
SEVETL MUINULes

It daoa far oy from the gracelul, light-
weight sailplane of peacetime to the bigeer,
henvier militury. ceaft.

Cilider Towed Aeross Atluntic

The srmy B not concermmed with thermal
currents. Towplopes take military, gliders to
thelr destinations. Soarine has no part in this
G rakion, .

ror example, a C-47 pulled o loaded CG-4A
ghider acrss the Atlantic Ocean in July, 1943,
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That same month a C47 towed two gliders
from Shepparnd Vield, Texas, tp Laurinhburg-
Maxton Army Air Base, fiving a distance of
1,243 miles.

‘“We have only two things to do,™ a prac-
ticad Yo lievienont mt l,ﬂlJnnhur;:-‘r!aH{m
told me,  “One is to get the sliders up, the
cther is o gel ‘em |I-urwn k

Astemishingly, a heavy military glider can
soar much fike a silplane if thermal condi-
tions are exactly right. Lt. Col. Mike Mur-
phy, of Indiana, glider specialist, ran put s
U4 through sa.ll lane paces, meluding loop-
the-loops, if he ﬁnr_i.-: favornlile thermals. Bul
the Army doesn’t waste lime teaching young
ghider palots such tactics,

Incidentally, Colonel Murphy piloted the
Fighting l':ﬂ!l:um,, first invasion g!ldm.' o land
In. France.

The Niaxiz were the Grst to use gliders in
the wur, They were the “secret weapons”
with which the Germans reduced the Belgian
fort of Eben Emael on 3Mav 11, 1940, 5i-
lently the gliders landed troops ab o omight,
close to the walls of the fortréess—within it
in some ipRlances; scconding to Nazxi propa-
gk,

What really awakened British and Ameri-
cans to the vast military possibilities of the
glider was the Nosi invasion of Crete in 1941,
The Germans succetded in Innding 70 fully
loaded gliders on the Greek IEIJ\IIIF:E Gilider
troops neutralized airdrome defenses as pata-
troopers swarmed  down.  Soon  transport
planes landed heavy reinforcements and Crete
Ledl.

(fficers at  Laurinburg-3axton ore con-
vinced thiat American-made glidets are at
lenst the equal of anv:in the world, Thew are
an important element of the Troop Carrier
Command, voungest branch of the Army Air
Forces,

Primary combiat use of gliders is 1o land
speciinlly tradoed troops, or Alr Commandos,
behind enemy lines, But gliders olso can
transport supph't'.ﬁ and equipment. incloding
whole field kitchens, repair shops, weather
sintions. first aid stations, or similar units to
addvanced positions and move wounded troops
or prisoners to the rear.  They also can de-
scendd upon wrecked enemy aichelds. carry-
mg equipment to repair them quickly so motor
planes can land,

Mylon Towrepes Repluce: Nylon Stockings

Getting gliders into the wir wdoy is 3
siimple task, thanks to Army precision and
traming (page 158). 1 saw 12 big C-47%
eiach take two gliders off & Laurinburg- Mox-
ton runway in 8 steady prodession, Al 36

The Nativnal Géographic Magazine

craft were in the air within seven minates.

One. rensn for the tﬁ‘]ﬂh*‘.'rll]'llilﬂj: shori -
mize ix plider towlines. They are made en
tirelv of nyvion. One §50-foot stretch of 13 10-

inch cable (normal towline length) s the
equivalent of 1,620 pairs of women's nylon
stockings (page 151).

Nylon bas’ exceptional elasticite, Tt can
stretch one-third of its length without break-
ing. In addition, it contracts to its mormal
length gradunlly. Az o result, when the mov-
ing plane overcomes the inertia of the stand-
ing glider and sets it in motion, the effect on
the oecupants is about the same as that on
passengers In & sireeicar when it starts (o
move

When one pline tows two gliders, the sec-
ond craft uses pocable 73 feet longer than the

first, so that there is no danger of colliding in
midl-air.

Glider Troops !t:Il].l-t JBnow Their E.'unl:u

Jeeps, trucks, and guns must be lushed se-
curely in a glider s they will not break theis
moorings and jeopardize the lives of soldiers
in cise of 8 bumpy landing. Glider troops
Jearti to tie almost as many khotz gs o sailor
hecause they must tie them securely and still
be able to unlash their hesvy equipment in-
stantly when n landing = mode.

Gliders are “expendable.”  In combar, they
often land where alrplanes cannot comé in to
tow them out. But many can and will be re-
covered from small areas by a oovel pickop
system.  This is an adaptation of the civilian
method by which 4@ moving plane soatches
mailbags from the ground (page 140},

When the Armv Air Forces instituted their
glider program 2 little more than 21 vears
ago, they started with nothing, There were
no ghiders and no glider pilots.  Today there
are thowsands of both,

How the gliders were built i3 an absarhing:
chapter in the history of American manufac-
furing ingenuoity.

The Adreeaft Laboratory of the Materiel
Command ot Wright Field, Davton, Ohio,
wis told o supply the Army with gliders.
Laboratory  officers, collaborating  with  the
Waco Aircraft Company, Trow, Ohio, pro.
ceeded to design one in 90 dayvs—the cele-
bruted Waco CG-44,

Finding plants 1o make it was the next
pritbilem.  Big airplane  manufacturers were
engaged to the hilt in the greatest warplane-
building progrom the world had ever seen.
In addition, they had working for them vir-
tually all the Nation's skilled aircraft buflders.
Their important work coold not be inters
rugted.
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S0 American  industrialists came o the
TESCUE,

Using the Warco desiyn, the Gibson Elec-
tric Relrigerator Corporation of Greenville,
Michigan; the newly formed Northwestern
Aeronautical Corporntion, Minneapolis, Min-
nesota; Pratt, Read & Co,, Inc,, Deep River,
Comnnecticut, furniture manufacturers; and o
few other similar concerns went Into the
glicler business,

{nher firme becnme subcontractors, such s
Anheuser-Busch, Inc., St Louis brewers, and
the HBrumswick-Balke-Collender Co., Chicago
billiard-table makers, which turned parts of
their plants over to making s glider
frames. The -H. J. Heing Company, Pitis-
burgh: Grand Rapids Industries. lnc., Michi-
gan, furmiture group: and Sejnway & Sons,
New York, piano frm, began o make glider
wings.

Later, when the Armyv's demand for sliders
douhled and tripled, the Ford Motor Com-
pany converted s big station-wagon plant
at Iron Mountain, Michigan, into a glider
factory, Today it is the biggest producer in
the country.

Typical example of the ingenuity and drive
which enabled American businese 1) meet the
Army’s ghder needs is revealed in the his-
tory: of the Northwestern Aeronautical Cor-
poration,

First Contract for 30 Gliders

This infant company, which grew out of a
small aireraft factory in Ransis, was organ-
izodl by John E. Parker, New York and Wash-
ington banker with much experience in air-
craft finnncing. The Kansas factory had
muade small planes for civilinn pilot training.
It= work in that field, because of the war, was
drawing Lo a close.

Early in 1942, Northwestern receivid. an
Army contract for 30 ghders, to be delivered
during Lhe vear.

Cin the surface this sounded reasonable
enough.  But the contract stipulied thut no
workers were to be hired from aimpline fac-
tories and that Jeast critical nmaterinls were to
b uged. In March the contract was increased
to B4 ghiders iand n short time later to 300
all for 1242 delivery.

To complicate matters further, michine-
toul firms, caught in the wartime jam, were
unabie to deliver manufacturing eguipment
to Northwestern,

Today the firm hos built 900 CG-4A gliders
anil supplied spare partz equivalent to 100
mote. It haz retooled and, together with the
Ford Motor Company, has gone into produc.
tion on the big UG-13A glider,

L
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From a hindful of employees the company
payoll hns grown to more than 2,300, with an
additional 2,500 working for Northwestern's
two principal subcontractors, a lumber com-
pany which makes wings, and u machine shop
which makes steel franes,

Workers Recruited from All Walks of Life

To solve the labor problem, Northwestern
hired anyvone who wanted o work, People
from all walks of life applicd, and nearly
evieryine marde good,

One of the company’s top wing inspectors
formerly was a hotel waiter, Two orchestrn
leaders, a chiropractor, & violin maker, a bond
<alesman, o music teacher, a minister, 4 school-
teacher, several cabinetmakers, 0 former
hank president, a ¢ivil engineer, and a
reader took jobe and stuck with them.

The efficient shipping clerk s an ex-
bartender. The salemn director of purchises,
who now buys twn million dollars’ worth of
materials each month, formerly was o Minne-
apolis undertaker.

All emplovees started from scratch with-
out knowledze of the business in which they
nre now engnged, except Robert Whittingham,
production misnager. How he got his job is a
story in jtself,

Almost a5 soun a5 Parker pot settled in
Minnespolis, he had to rush to Washington
on compiny business, He returned Lite one
might and hurrjed to the lumber comprny's
planing mill, ransiormed into a0 glider ply-
wond-wing plant, Wings for the company's
first plider were due at Northwestern's as-
sembly plant the next moming.

When Parker gt to the plant, he found
men strugieling to get one of the hig wings
from the second story to a waiting truck in
the street.  Today such a procedure is ridicu-
lously easy. To complete the first wing aned
then get it out of the building was a definite
engineering problem, As Parker stood watch-
ing, an employee approached him,

“¥You'd better send Bob home,” he sald,
pointing to o man near by, “He's been at
work for 60 hours now and 'm afraid he'll
crack up."”

Parker went over to Hob, who turned out
to be a wing supervisor named Robert Whit-
tinghim,

“You'd better go home,” Parker told him.

*1 said 1°d stay till this wing got to North-
western, and | mean to," Bob replied in such
tones of finality that the conversation ended.

Five hours later the pair of wings had been
lodded at last, despite 4 last-minute holdup
ciused by a hailstorm, Bob started to board
one of the trucks,



lII.J'-I.'

- ¥1

Laurinburg-Muxton Arnn

r'|'|.|||-|-|, = :"'||'|ll'i||1 ‘||'|l||- :"'1i|.||._' I.-Illl'l-

i Bag CCG-13A Ghider Clags a ||_-|_'|'.-'

] :ll.'['lll'-'-. il

Y LTI LS

From. the o






___ “. __h ___ _“.“.____ ...:___ 1 |__... __.__ i “.___ 1 _.._ g 1 | _.”._.." _l._ 'S i __.___ _....“ _.I._ 1 - __._. .____._._....._ ..._. A .__ 1 3 __ i) i __ _ = _.._ 4k i _.__ L {1 LiEd
119 L] HOFItH TIgEf faauys O] &Nt L Epad naly LR YEOER] TR o N[ =Ly WA Sg VR A EROEAT CAamaaum W WO §LV 1L _._ __._-_ L] A 2y WaMy

IV Ol Oy sl ] MG ] W AIBPEHICY Os ] PUN aidsokl | Qumpey o jin ) an—d ) sanipy uim peANg

... . ...._..:u. r.|.I., -....._-

...,_.._:._.._.”-_ih“u_.l.l_.l..... ..

N R U A —_ y FEUN T — B
|.r f ' I.ll.. .

[ — [ A S

|1|
R — — - — S pm o B




.1.....“__._..___.__.._ _.___ __.._q_.__"_ “.uqm ntA ..—..._.l_ _.._._nq___ B 28 Rl AT 1Al Y E ____...... .._._ .___..l...___.___ Eik LM .|...__.____
W “Ef|odrannyiy woppeiadin ) (Eanmposay gy agl jo juepl 0 g [Rans Supa gt CApod) pue Fuga uaam) g gopaouue [ Sy s Supa a e

u__-__..__...u_.:-.._ JFPEIY) WO -_..n___:_m..._._|._"_d__m.. A0 OR0 4 g _:::.___.___. LU LI L) & ._E.._._r_..___.___..r..

dn




160

The National Geographic Magazine

trinmph io Nocth Caroling for [sether stady oF seromution] stabdfty.
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Orville Wright Soars over the Sands of Kinty Howk in an Harly Ghider

The photeeraph was mmade in 1917, when the inventor, ritumod 1o the =eie of te ' Weght bmothen® 19008

The hirothers’ primetpal glider exprri-

mimts ended i 1902, Lot an this necasbon Oeville Welght meade 3 recond seeing Sight ol 0 minites 45 seconils,

“Where ore you going?” demanded Parker,
who had kKept an eve on him,

“(h, 1 want Lo see that they make the Lrip
acrass town (LR sand Bob,

This timw Parker sctetl. Calling two guards,
he had thém hustle Bob into n taxical, take
him home, and put him to bed. Parker went
along with the trucks,

(1 investipation, Parker discoveresd that
Whittinghtim wils a wveteran avintor. Within
a few weeks he was production manager, und
he has been showing novices how (o muke
glitlers ever since.

Toduy the makeshift force hius been worked
into an efficient machine, It's the only way
gliclers could be huilt,

CG-4A Design Altered 7000 Times

A CG-4A glider has more than 70,000 parts,
Every single item, down to the tiniest alimi-
num rivet, must be inspected before it i in-
ctnlled, This includes the raw mmteriale that
po ti the sobcontructors. A magna flux in-
spectinon  apparatus delects hidden flaws in
nuts, bolts, and similar parts.  Gliders must
be safe for American soldiers to nide in.

The origina] U4 glider design has been
altered and improved more than 7,000 times

Une of the Intest ghder innovations s an
mrtomatic palol,  When o glider s eing
towed, Hs pilot must constantly keep it in
proper alignment with the towship, preferalily
above and to one side <o that it will keep out
of the nirplane’s propeller wush,

With the new device; the pilot can auto-
matically keep his glider in proper prosition
relutive to the towplane, A ‘gyvroseope = the
principaid motivating force in the new device.
Power (o operate it comes from o small pro-
peller mounted just outside the glider,

sorthwestern worker morade has been high
ever since the company was organized. There
are several reasons for the workers' attitude,
but none quite s compelling s those which
crop up in the chat columns of Towe Lines,
the company’s own pews weekly, In esch
e =sores of items tell of workers who
have received lefters from their hushands.
brothers, cousins, sweethearts, on Guadal-
canal, in New Guinea, the ‘ﬂfmimlls North
Africa, Tealy, Englind and Frunce.

Every worker thrilled to the news of glider
gpertions in Sicily and Burma, Now thev
avidly fullow the h:g—:q::ﬂ: invasion of Fumpe
From their president down, they feel they all
have a part in il



A Land of l.akes and Volcanoes

By Luis Marpen

ik Hinstrations from Photographs by the Authar

Nicaragua, Twenty-three of them sdre
gtrung in & chain down the west side of this
Half a

IF YOLU like to Jook at volcanoes, go to

lnrgest republic of Central America,
dozen are active,

Near Managua, the capital, footprints in
solidified volcinic mud show where ancient
men and animals fled an eruption two to five
thousand years ago (page 164).

Where rivers and roads bave cul into the
hills abott the capital, superimposed strato
of mud, pumice, and lava are revealed in bands
of contrasting colors like an illustrition from
a pedlogy 1exthook.

Niwaragan has great lakes, oo, One, Lake
“Nicaragua, 5 4 hundred miles in length. its
smul'l-er twin, Manngua, & neicly half as long,
Crenlogicts think these were part of a big bay
iaf the Pacific, until the reatless earth of the
Central American isthinus, which still moyes
uneasily now and then, rose up and cup off
the s,  Rivers flowing into the new-formerd
lakes evemually turned the water fresh,

This may explain why several species of
salt-water fish are found in Lake Nicaragun,
(H greatest interest to ichthyologisis i the
fresh-water shiark, FEwlomia  micardpuensis,
found, so far as is known, only here (poages
178, 183, and Plate IV).

On the eve of my departure for Central
America. Dr. Alexander Wetmore, Assistant
Secretary of the Smithsonian Institution and
4 trustee of the National Geogra lPfhl.-l: saciety,
asked me to collect specimens of this unigue
fish for the United States National Museum,

I got for the Museum three sharks that
are the first large, complete specimens i any
scientific wnstitution,

Not all of Nicaragua is mountainots hnd
voleanic. The eactt-coast ares is 8 broad low-
land of tropical rain forest laced with torren-
tial rivers, Diown these water highwnys now
move rubber and mahopany for the war ma-
chine of the United States and its Allies,

Monoagon o Friendly Town

Managua, in common wilth most of the He-
puhHu;’s larger cities dnd towns, |z on Lhe west-
ern side of the isthmus. Siteated on Lhe
shore of Lake Managua at an altitude of only
180 feet, it was partinlly destroyed by an
earthauake on *bIarch 31, 1931, but has been
largely rebuilt along modern lines ( PL V11).

Hmirﬂ"l:r, the capital iz still a friendly,
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leisurely place where everyone knows every-
one else. AL dusk, families place rocking
chairs on the narrow sidewnlks before their
houses and sit and talk. Friends come and
bring their guitars (page 179).

City telepbonis have numbers but few know
them. You ask fur your party by name.
Jentral mav cut in and sy, Y Don Cuarlos is o
the club. 1 heard him telling his wife he was
going there.”

Streets noid  avenoes have their  official
designations, o, but these are rarely used.
When you ask for directions, a Manpguan
will say. for example, “Two blocks bevond
the Cathedral and three to the right, across
from So-aml-so's house."

But everyvone knows the name of the main
street. It i5 Rowsevelt Avenue. | hived in the
MacArthur Hotel on Roosevelt Avinue.

Horse-drawn public enrriages; never absent
from Monaguan streets, &re eVer moTe numer-
ous now beciuse of gasoline and tiré ration-
mg.

On the Pun American Highway

For the past severnl years my assignments
have seemed to follow hig comstruction jobs.
First came the Third Locks in Pannma, th:
the West Indian defense bases, and in Nicara-
gud | saw the construction of part of the Fan
American Highway.*

The Highwayv runs from the Rio Grande to
Panama, and utrrmiu vou can drive—if you
have the gasoline—from the Mexico-Guate-
maln frontier to San Joseé, capital of Costa
Ricn,. Some day vou will be able 1o motor
from the Texas border to the Ponnma Canal,
andd eventually beyond o South America,

Cine moming 1 drove north along the road
with Col. Edwin C. Kelton, of the U, & Army
Engineers, Colonel Kelton was in charge of
the construction from Mexico to Panmmi,

“My orders were to follow ns closely ns
possible the route of the Inter-American High-
way, planned by the U. 5. Public Roads Ad-
ministration some time ago,” the colonel said.
“We have had 1o make a few deviations from
the original plan, because we had to complete
the road as speediy as possible. However,
the road will be of permanent all-weather

*See, i the Nartmyar Geotearioe - Maoagise,
"Panamn, Bedee of the World,” Novembar, 1941,
and - “Americans in the Caribbean,” June, 1942, hoth
by Lads Murden,
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Orchids and Jeeps Meot on the Pan Aumerican Highway in Nigaragua

The bhuy mikime 104 Hirbway engineer pear Estell has two Lortfe, oF Iitble bull, orchiids {2

like spots mnd heenbke protoberances give hese highland sechids thelr name, They smell ke samv
lute. Pasenger cars an new drive over all of the Pan American Highway in Nicoragun

construction, lacking only a8 mncadam  or
.-|-_r:|'|.-.|l sIriac

From Manasua north inta Honduras the
Highway wns heing constrocted oy United
Stiates contmctors, who bmought dow'n - aboul
v ODO Ameerican engineers, cal skinners, truck
drivers, and mechanics Tor the Job From
Vianagun south, Nicammguoan engineers e
[nbor, with engmeers from the United States
as comsultants, built the read to the Costa
Fica Fromtier

Menr Esteli, in northwestern Nicnragua. was
the Big Cut, 158 feet in depth, deepest ex
cavation  of the Honduras aned Nicaragud
siretches of the rmoad ( Phite V1,

Hete | met Lavin” Yesas Pete, so called bes
catse he was alwavs pommee “'to blow the By
Y esus it of something.

Mete aned some other Scandinavians werpe
famed the leneth ol the Highwav for their
mahiliny to work without sauff—or “snoose,”
as they cullmd i [0 keep them happy, 2 ma-

Liogy of =pull had o De o ssted ot oregular mler
vitls Thiz mootine bomis was wTitten mto

thelr contracts

When 1 listened inmoon the rodiotelephone

L Mansenn heacloguarters, the nrst
heard was, “Sayv, hns Pete's spoose

viel?  He'll sulk until it gets here

!

pifhet

1rrived

NrEnames of other men on the ob had 4

frontieor Havior There were Chompip

[ Tir

ey ), D Lavingstone (he came down with a
orpete Abercrombie & Fitch tropical ot

fit), and Pasadena Charlie.

Lonstrochon men n 'il.l'.' rragkil CHITfF WiTe

S Comiortnily I|-.|.|."-:+'-! Lhatl o

homorist wrote o poem (@llme of th
ships ol the road binlders hife, (ne

ol
He'll tell of the Hatile of Tipatagu;
Fhe Bloody defense of Masachopa:
Where bfteen duuntless cogineers
|;.;'..I! gl i&n afnl [EEY SieTS
{H how Ehey ryern mitssed one o

And stacd the lest ke men of st

i 1|'||'
harid
stne
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And Thereby Hanss g Tuil—but Not in the Mud

irI|r|||.: LI FaEny
Ta=cls on the crufiper hre
e writhers (Flate X1

fmimede 1l drsphald
Hacsnmores, ur hitless

Yinsi [he! -|l||' Ll L .-|r:-| r||.1,'l.'.'_'| I:-.-J."J'I"F-.I.I
Americi by mirplane.® Birds have alwayvs used
this land corridor in their migrations north
and-south (page 180). Today mireeaft of the
United Stater and other American nations
matke use of thic natural Hvway,

When had weather grounded transient aic-
mixed group of  pidots wonld stop
ll'.'l'IILjL':||| jik |E'|I_' _1'|[.ll_"|.'r_|l'lr ”111,15]
bimaes | wotli! see Brazbian, Chilean, Domim
can, aml Uinited States unmiiorms n one eve-
ning

With a4 pilol of the Nicarapuan Alr Force |
flew In a United States-made aircralt over
oM ol MNICArasun s volcannes

The mountadn chain that runs down the
wiesl st af ke couniry b [rd of the lone
line of Central American voléanoes that begins
oft the Mexican border and ends in Panama.

3
planes, A

ST

* See YFlyving the World's Loogest Ajr-Maifl Route™
by Jumlos B, Wood., Naniosal Gooshaemic Maosrse,
March, 1930,

seaain NcEraruan horermen beadd and s
Nicarnpunn saddles mre nearly fint aned oare sel

keep them elean
wiell loick ol

up Eheir hors=es lalls o

are pometimes usod

Somotomba, the “bald amnd aude colosses™
of Victor Hugo, stands on & peninsula in soli-
lary majesty, lnst in line before the fGle of
violtaanic peaks hurdles Loke Manseus,

In colonial times Spanizh priests used to
climb to the crater of active wolcanoes
( thought by the Indians o be a hell of evil
spirits) 1o plant a cross and baptize the moan-
tain. I hose whio attempled the ascent of
Momotombo were never heard from again,
anid the mountam came to be known az the
only rebel among Nicarapunn volcanoes

It was this legend that Victor Hugo cele-
brated in his poem, Ley Roisens du Momo-
tomba,

A Poet Views o Valeano

But Momotombo, 4,125 feet high.
climbed] stveril times 1n recenl vears.
Victor Hupo never saw the mountain of
which he wrote: Rubén Dario, mational poet
of Nlcaragua, speaks in a poem of seeing it

has heen



T'he National Geographic Magazine

¥

r -

Here Men and Bessts Fled o Rain of Death Mhillennmums Ao
Humans, 5 deer, a medlum-dee cal, and olher animals lefy these footprints in freshly depesifed valcani
mud two (o fve thousand sears ago. Such mud hardens alminat at oode, ond teday the loyver ke fike stone, Thes
printa near Managns wete revealeéd by eroston of b Small stream vears igo, huat only recently hos the site been
eravaied and boused by @ archeologdst of the Carnevle Institution of Washingtan
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Rich in Wond, Water, and Minerals, Lake-studded Nicoragun “Has Everyrhing”

Vaat areas ol dntddwond forest, fertile sll. and lakes and mivedss (a0l of fsh make Bie eesy in Central

Amerirn's larsesl conntry
mrea, paralleling the west codst
wottld be nearly 175 miles lupye (puiges 182, TR,

from 3 traine  Thinking to give a modern
writer a new view of the volcans, 1 tlew i
Nicarnguan poet friend post the still-steaming
crater of Momotombo,

Bluck with congealed lava and strealked with
cinnabar red, the voleano was compared by
my friend in:a newspaper accoynt of the fight
to the wrinkled red neck of the condor, He
said the peak looked different close up than
when seen from the “mechanical worm™ of a
train (Flate 1).

Micdrapun’s relatively sporse [m|;:|L||'.'|r|-|'|-I'| b eoncemtrated mainly in the lowland
Thie proposed intetodesnic cunal, connecting the Pecfic with the Conbhboan,

Nicaragun -oa nation of poets; as Popayan
in Colombia is a town of poets®  Commaon
ereeting of Managun literary men is “Caood
morning, Poet.” Poet is a title spelled with
a capltal letter, like Doctor or Professor,  Peo.
nle gav, “1 should like to present Poet So-
and-so,”

Well may the Nicaragians carrv on the
rradition’ of  wversemaking.  Rubén  Dario,

* See "Hall Colombial™ by Luoiz Marden, NaTiowal,
Gegararici Macarmse, Ootober, 1030
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Lrrackles Soar Angrily as Managua's Indinn Laorel Gets Tits Bimonthly Clipping

E-:-lli_'ll ETImsasEriad 1 _i|| II |_|| ks '|'|| L'||-
hirels, relmtest I £h
mned o admily

hoot-tathed eraciies

litrdd;, the ani, wre found in mugs

[Eot
boirn in Nicamaeud tn 1867, betiame one of the
major forces madern Spanish poetrvy, He
introduced] bold new rhyvthme. rivived ancient
Lormis, And wrole pinose which 15 a8 orieinal s
his poetry. He i= buried beneath a marhble
hon in Lean ' s magmificent Cathedral (p. 181

Lhario’s portrait hings ke that of a patron
saint in the new American Library i Mana-
g, which 13 one of the st lree lending Librg-
ries i Latin America

[ once saw o bootblack e the Chilean
Ambassador borrowing books from the lbrary
at the same time, =0 widespread i3 the appeal
of all books 1o those who speak Spanis

Another time [ flew in a United

SLALES

ev-leated tree
f southenstrrn Unided Stufss, n

& meally Fiong rci Hir hileck

Larn i b

WAGk, A MHSCES O] LEEE
st bn hin tree by the seoks

A Central Amuwrles (suipe 181

Navy seaplane over Cosegiling, first of the
Nicaraguan volcaniws, on the shores af the
Ll of Fonseca o ihe northwestern corner
ol the Republic. This s the area described in
the hirst of the Captam Heratio Hornblower
stories of (5. Forester [ Plate VITT).

Upgegiing (oday is o sguat, topless moun-
tain, with n lake deep in = heart. When 1
' saw the lake, it wns emerald green;
iher times it may be deep bBlue, bull, or brown,
Variations in color are explaimed by the state
i the sky, silt washed into the crater hy rain;
md sulphur in suspension in the water,

On January 20, 1835, Cosegriling exploded.
Che nojze was heard as far as Jamaicn, BOO,
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and Bogota, 1,100 miles distant. For hity
leagues the sen wns covered with floating
prmice, and for years old inhabitants referred
to that time s “the vear of the ash.” |
A rocky islet in the Gulf of Fonseca is
prrknited out as the blown-off top of Cossgiiina,

Second Bigdest Noize

Cosegiiina’s eruption made the second big-
wesl niise of mmjpru times., The Arst was
the explosion of Krakaiw, in the Sondi
Strajt, in 1883, Mount Katned, Alasks, also
comes high i the list.*

Dhast thrown high into the upper atmosphere
by tremendous voleanic eruptions such as
these often causes n luwt-:mg uf T.Erll'pfl'-tllm't'ﬂ
over lirge areas, sometimes of the entive workd,
through its action in screening rays of the
sun. Fine dust in the air also may paint
muagnificent sunsets, by filtering out all but
the red and orange rays of the setting sun.

Since the explosion, Cosegiiing has been re
garded with fear sl superstition by the roral
poplation of the gulf region. A Triend of
mine, Marin Gastenzoro, owns the lamnd on
which the volcano stands; it has been in his
family for over two hundred years,

Murio told me that, some years before, hL'i
jather had been a pm-zu:hfd by an old pea
ant wepnan who offered 10 sell him n 3 mur:t]l_-h
old infant. Asked why she wished to sell the
child, she said, “Dont you know that it 8
necesiary o cast a d-months-old baby o
the crater of Cosegilinn at least once every 23
verrs?  That is the only. way we can be sure
thut the mountain will pot come to life and
erupt agsin.

While fyving nlong the west coast one day 1
watched a violent gas-and-dust eruption of
Telicn, ihe penk that foday is the most active
of the Nicaraguany voleanots,  Telica <teams
continually, bt that day, ns 1 looked inland,
a column of stenm ard pray dust suddenly
shot nearly 2,000 feet into the air.

As we tarned inland, the dark plume, fat-
tened and fraved our by the wind, stretched
toward us, Heavy porit dropped (rom  the
clond base into the streets of Ledn,

Explosive eruptions after a long period of
quiet, like that of Cosegiiing, may be cnused
h ¢ the sodden extrusion of a plug of con-
ﬂl:'ﬂ.lﬂl lava that has sealed up the voleanic
pipe. Heated gases slowly melt and eat away
the cold stopper in the volcano's throat, until
the renwining thickness has not  strength

&5, in the Namwowar Grocerarme  Naoanwe,
"Recent Ermption of Katmai Volcano in Alaska,”™ hy
George . Murfin, February, 1913; and articles by
Robert F. Griges on his explorations of the Yalley of

Ten Thousmnd Smokes, JTsnuwaiy, 1M7, F:}.mmn-.
1518, "L|'.|rl1 1919, sod September, 1921,
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enough to resist the pressure below: then
b !

Ledn, second city of Nichragua, les almos
ngalnst the row of volcanoes borthwest of
Managoa. From the pir the domed roof of
mmvense Ledn 'Cathedral dominates the rec
tangular areh of red-tiled roofs, More than
any other city of the Repubilic, Ledn has pre-
served its coloninl architecture amd atmis-
phere.

1 felt here something of that calm and
quiet, that hrooding peace of other centuries,
that 1 had sensed in such cities as Popayin
el Cartagena in Colombia.

The Cathedral of Lein was built muinly in
the righteenth century: treasures in gold and
diamonds are among its collection of Spanish
sacred vessels,

Here is the marble tomb of Rubén Dario
(page 181), und here are interred otherss of
Nicaragun's grest, Cuortous coffers of leather,
studded with hand-wrought nails, in which the
monstrances and other church objects made
the long vovage from Spain in the 1700, are
still preserved.

Voleannes' Good and Bad Effeets

The lat country around Lean is extremely
fertile,  Old =ea bottom and wenathered vol-
canic tleposits have formed one of the most
fertile soils of Nicaragua., Cotton s cult-
viited here, also coffee (chief agricultoral ‘ex-
port of the Republic), beans, castor and
ste=ame sl and corn,

Arounid Ledn, as in other parts of Central
America, grows teosinte, a tall grass that may
be the ancestor of maize, or Indian corn,

Noxious gases emitted by volcanoes some-
tirmes destroy eoffee crops and corrode barbed-
wire fences near Ledn. The three-cratered vol-
cann overlooking Masava (Plate T1T) killed so
much coffee with its exhalations in 1927 that
planters put a voluntary tax on e¢ach sack,
The money was used to bring two European
vilcann expeerts 1o Nicarigua,

These men set out (o cap the fms vent of
the mountain. They built a metal cover for
the opening, with a chimpey to direct the
escape of gases, from which acids and othet
chemicals were to he extracted.,

The night before the cover was 1o be lawered
into ploce, an earthiuake sealed the opeming.

Seeing two vears' work wiped ot in & single
night, one emotional volcano capper come
mIltEd suivide by leaping into the crater.

ot all the effects of voleanism are harm-
i'uL Euﬂ'f-e thrives In volcanic soil.  Slopes
of extinct or dormant volcanoes are ideal cof-
e zones, As they combine rich soil with the
right altitude for coffee cullure.
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Single falls of “ash,” rich in potash, iron,
phosphorus, and other minerals, enrich soils
of Central American coffee plantations, Some
of the world’s finest coffees are grown in soil
of recent voleanic formation,

sSource of Nicaragun's finest coffer s Mata-
galpa, in the northwestern highland, but cof-
fee alwo thrives on the hills about Managua,

Coffee needs shade, ind in the past many
of the shade trees planted were rubber trees,
Rubber of Nicaragun, like that of most of
Central America, belongs to the penuos (Cos-
fille. Not fdentical with the Heven rubiber of
Bragil and Malaya, Castilla produces . Intex
next to Hevea in quality.

The great bulk of Nicaraguan rubber still
comes from wild trees, most of which grow on
the east siie of the couniry.

Nicaragua furnishes more rubber than any
ather of the Central American républics
(Flates X11 and XI1IT).

Cutting Rubber the Primitive Way

In the back country primitive methods of
cutting ribber still are emploved. A gash is
hacked about haliway around the trunk with
the mackeie, the broad, long-bladed clearing
knife of the Tropies. Miltky Intex oozing from
the cut turns hlack and hardens on exposure
to air.

Days later, the ribbon of crude rubber is
siripped from the tree. Such sirips of fu-
revchi are wound into tapering sausipelike
rolls big as a man’s leg (page 153,

To wvoid waste and harm 1o trees caused
by old methods, technicians of the U. 5. Rub-
ber Development Corporation are instructing
Nicaraguun rubber cutters in A technigque that
ariginated in sbuthern Mexico,

A specind knife, incorporating a thin blade
gitided by a voller which fixes the depth of the
cut, 15 used to mike a shollow, narrow incision.,
This ensures that only the outer hark, and
nit the inner cambium layver, will be cut, Less
harm to the tree and-a grenter flow of latex
result (page 182),

Under ideal conditions, (rivs are tapped two
or three Limes a year,

Faxposed to air long enough, latex will
harden of itself, bot to hasten uniform coaggu-
lation, juice of the moonvine, or chasmol
(Calowyction acwleatym), i3 added to the lig-
wid latex, Inabout |5 minutes the rubber has
curdled into a white mass that looks like fresh
cheess,

New rubber is placed in the sun to dry,
where it turns hrown and looks like a fitch
of bacon,

Chemical conagulants with a soap base are
being introduced to replace the vine juice, as

The National Geographic Muagazine

the artificial product makes stronger rubber,

Racially and zecgraphically, there are two
Nicaraguns, The west side, studded with
lnkes and volcanoes, @8 the Spunish Nica-
ragua.  The flat, river-threaded jungle of the
vast coast is predominantly Indian and Negro.

Columbus, on his fourth and last vovage in
1502, discoveread the east const of Nicaragua.
But ufter sailing down to its present border
with Costa Rica he went on Tarther south 1o
I'imamsa,

The conguerors Gil Gonziler Diviln and
Francisco Herndndez de Cordoba (the mone-
tary umt of Nicaragua is named for the lntter)
were the first to penctrate to the interior.
Herntindez de Cordoba {founded Granada and
Letn (on it= first site) n 1524,

Nitarugua was nomed for an Tnding chief,
Nivaruo, whi lived on the shores of Cocibolea,
the Great Lake (loday Loke Nicaragun).

Chied inhabitants of the hinterland of the
pist slde are the Miskito Indinns, whese name,
corrupted o Mosguito, has been applied w
petrt of the enstern cnoast, _

Faor two hundred veuars the Mosguito Coast
was o British protectorate, The Mosquito
King first recognized British protection in 1633,
In 1670 the Spanish crown assigned this area
o England “forever,” but in 1839 amd 1860
Britnin ceded it to Nicaragua and Honduras,

When [ flew to Nicaragua's east coast [
went in a8 'TACA airplane. The red. blue, and
vellow macaw insignin of this airline has been
a familiar sight owver Central Americn for
vears, We crossed Lake Managua, then flew
over & region of mountains and electrical
ElOrTE,

The corrugated metal of the old refinhle
Ford trimotor résounded (o the crashing
thunderclaps gbove the steady beat of the
motors,

When at last we emerged from the squalls
and clouds we were over the flat land of the
coast.  The swampland below, green and
smooth as the top of a Billiard able, seemed
10 be solid and fraverzed by branchineg man-
mutle paths.  Actually the green is a thin

venver of floating plant lite on shallow witer:

"paths” are troils made by alligators.

Meet M, Gentlemun

At Puerto Cabezas on the northeast const
I saw my first Miskito Indisns. They are
dark, taciturn people who, if they like you,
adopt your name as their own. When you
mncar their displeasure, they drop yvour nome,
OUne I met was named simply Gentleman.

Muny speak only the Miskito tongue and
English. More English than Spanish is henrd

in parts of the coast.
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Muomotombo, “Bald and Nude Colossgs.” Is 5 1 it Sleeper

Nicaragun’s most fimous voliano noemally steamis gulediv, it sporadicilly heeaks oo noisy  activity.
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A Land of Lakes and Yolecanoes

The Miskito greéatly outnumber the Som,
mnother tribe of the eastoonst hinterlnnd.
Though both, particularly the former, have
become mived. with Negro and white blood,
many  pureblooded Tndians still inhakit lhr:
upper reaches of the rivers and creeks, “chil-
dren, " as a missionary weiter put Yol the
sluggish waterways.” The sluggish waterwnys
can gawiken to torrentind life in some seasims.

Negrows of the toast are descendet] in part
from those of ‘a Spanish slave ship wreckei
on these shores some 300 years ago, In later
vears many Negroes imini here from
Jamaica and other West Indian islands.

The Moravian Church, which has. main-
Uiined o mission on the Coust since 1849, his
established p modern hospital far up the
Segovia, of Wanks, al a plade called Bilwas
Karma ( Rattesnnloe ).

Some of the missionaries whom 1 mel at
their headquarters in Bluefields had. been in
the country forty vears and spoke Mizkito
luently.  Grammars and dictionaries have
been published of the langonge, and the New
Testnment has been tronsiated into it

Puertn Chbesss pasd 1o e the outlet for
nn important banana-growing area, Buol two
bamana diseases, the Panama discase and
sigatoka, struck & few wvears ago, and now
bamanas have virtually disappearéd a5 a com-
mercial crop.  Sigatoko spores are thought to
have armived with the hurrfcane of 19315,

Pine Heavier than Mahogany

Al Puerto Cabezas T saw a large sawmill.
bt here they were cutting up tough vellow
pine (Minns cariboey, the same as the slach
pine of southeastern United Smmtes). It is
heavier, | was surprised too learn, than ma-
hogany. Though classed as o hurdwood, ma-
hogany really is not very heavy when coms-
pared with some other tropical woods.

Nicaraguan pine grows on the meadowlike
savannas; mahogany along the creeks and
rivers,  Today there is more pine than ma-
hogany, the latter having heen cut continually
since the eighteenth century.

There is no such thing a5 0 mahogany for-
est.  Trees grow singly or In lsolated clumps,
but not in & continuous wood, Since good
Lrees u:'ln::.n;- o skzabile sireams have beten cul
ot since, they are loday husited out by
ground parties or spotted from airplanes.

In the early part of the vear, nmh-'.}gum'
trees can be identified from the air by the
reddish color of their leaves. Position of
lrees seen [rom the alr s plotted on a map,
distances (rom river or creck noted, and, il
the mumber of trees warrants it, 4 camp is

established,

137

Mahogany trees are ginnts that usually
tower above the general forest level and may
be over 100 feet high. For export to the
United States, logs 18 inches in dinmeter at
the smaller end are wanted, though a certain
number of lo-inchers are accepteds. An 18-
inch tree muy be more than a century old,

When cut, trees sre dmgged to the creek
Iy temwms of oxen or by tractors, then foated
downstream in time of high water in rafts of
about 200 Togs (Plates X, XV ).

Avcorditg to Nicaraguan law, when o ma-
hﬂmuw tree i cul down two must bhe plinted

in is p'lm::-: Logrers look for the large seed
purdu. break them open, and plant the seeds.

Why Mahogany Is Valued

Maost of the mahogany now shipped to the
['nited States goes in the form of logs. We
use it for alrpline fuzelage construction,
m:rdn hoats, pattern moking for metal parts,

other wir equipment,

It is stralght-grained, works easily, resisis
rot and insects, and has a high strengib-io-
weight ratio,

Sawdust of freshly sawed mahogany smells
like ripe olives and runs red as blood when
wet.,  Figh in tanmic-acid content, the dust is
often used to smoke hams.

In Bluefields 1 saw houses entirely con-
structerd] of mahogany, The humble Coast
resident may live In o mahogany house, use
a mahogany capoe, and ultimately be buried
in a4 mahogany coffin,

Bananas in commercin]l gquantities have died
out around Bluefields, too. Abandoned ba-
nana fields, for some reason, are ideal ground
for growth of balsa trees.  Some of this wood
1= exparted to the United States to be used in
pirpdanes and in hife preservers,

In this eastern area Nicaragun is rich in
fine cabinet woods. Rosewoods, cocobwlo
{ especinlly useful for r.ul!le-r:-," hn.ml]aﬂ'], lignum
vithe, primavera (often incorrectly called
white mahogany), and many other fine-
graified héavy cabinel woods abound,

Bluefields bas a4 mived population. But
Chinese, French, Syrians, British, Germans,
“United States-ers,” and Spanish Nicaraguans
commonly converse in o West Indian bramd
of FEnglish, imported from Jamaica and other
British West Indian islands by Nezgro immi-
grihits.

Chinese from Canton domdnate the busi-
ness af the port. Here, as in other parts of
tropical America, they are well liked for their
industry, fair dealing, and conformity: to the
ciistoms of their adopted country,

The leading Chinese merchunt of the port
iz o long-time member of the Natlonal Geo-
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What Pierced This Dead Voleann's Side?

From the pir, this pmarnnely symesednicol hole in the ceater wall of an extinet voleano nesr Momstomba

(Plate 1) looks small.  Troe stee = iodicated by

[ulf-zrown trees hoelow s Him

Gealogksts any that o ler-

mined walls may have collapsed am! hruken into a searly perfect arele, or 2pmething may bhave been violentl
expeiled through the side wall when the volcunn was active

sharks, all alwmdoant m the Grest Lake, do not
exist, so far ps [ rould learn, in Lake Manapun.

From Manapun [ went by rail across the
fertile floor of an pancient crater (o Granada.
Here 1 stayved at the Calegio Centro-America
aon the lake front, [ounded dand maintained
by the Jesuit order. Sons of many leading
families of the Central American republics are
enrolled here,

The College is exclusively for boys and
voung men. Boys may enter when seven
vears old and stay until they are over twenty,
Fhus the terms embrace the perod normaliy
covereéd by elementiary and high-schiool grides
andd frst-vear oollege in the United States,

I wis the guest of Father Becondrdo Ponsnol,
3 Basque priest who s Rector of the College.
He has an active imterest in natural hstory,
cepecially ornithology.

Perched on & cliff, the school 1=.in an ex-
cellent position for Lhe study: of bird lite, Ll

wlmost in the center of one of the gremt iy
wiave uséd by many birdd mograting north
and  soith. OF oearly 200 mdvvidoal birds
recorded in the catalogoe of the Colleze mu
seum, almost 70 percent are migratory,

Galden Plover Recorded at Col

One day the Padre made a real finel. On
April 17, 1942, two long-legged birds alighted
i oan inendated plaving Deld of the schiool
The one specimen caollected was identibed as
the golden plover,

The eastern form of these remarkable birds
migrates ench vear from northeastern Canada
o Patagonia and back again. Golden plovers
siehtied in South, Central, and North Amiér-
e esfablished the south-ta-north vway of
the irmds.®  But onlv a few had been recorded
Lirgatest Travelers™ by Frederick €
Lincoln, i YVilume T of The ook of Rerddy, iy Gil

bert Lrosvenor and Alexsunder Wetmore, published b
the MNationa! Geormohic soacty

cic

T o LN
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Lahe moving ap  and
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The U. 5. Hvdron-
praphic Cfice estib-
lished 1 connection
with the Nicaravuan
Condl Survey miin-
thns a =substiation mn
san Carlos to gather
meteorolenea] and
drodogic data, such as
the rise and fall of rives
nd lake, rainfall, and
il matters which
wottld be of use in th
hullding ol a canal

| staverd with Her-
mun, keeper of the San
Carlos statywon When
I nsked him I there
Wiere any sharks aroumnil
San Carlos, he said
‘Plenty.”

8o commaon are the
fi<h, in fact, that no
e diares bhothe ot

Nicarneda are deb
nitely man-enters

there s no myvith about
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Old and New in Catilly Rubber Tapping
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We stopped that night nt the skind of  fins is corried on'ol San Cados.  Livers '
Chnetepe—Twn Hills in the Astec tongu i vitamins, bring five cents a pound: hihs are
Chie of the island's syvmmetrical twin peak sold for soup to Chinese mérchants of tin
Concepcion, 18 still sporacatly active, 1o it wvillige.
the chiatn of aitive volcanrsm that broke ol

with. Momotemlo on Take Al LTI FOsT ETes ||Ir.- Ihmrm.: af the Shark

its march down the isthm “an Carlos vouths have gueer nicknames.
Cliose to Ometepe Lake Nicoragun reaches For example, the bow paddler an the dugout
It preatest depth—about 200 feet. cance [rom which T [shed was alled The
el moening we saw fliting masses of Camel; the stern man, Dy Sardine.  (ther

Wil I' winth, man [ which Bore it solibars midves 1 bheard along the wiater tronl wen

while esret. motionliss among the pale-violet Rubber Pig. Half Chicken, Microbe, Hot

spike: Rumlb Hutter, Shurp Face, Coconut Eater,
San, Carlos is small, hot, and unlovely, A and Square Bameana
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few Dulldines of wodesd oand galvamzed ron,



A Land of Lakes and Volcanoes 153

the bollom, |
pleven ferl o
But st we hod 1]
calih = smutll fesh B
e it W cournt o5
nopnd machaca ( Bryp-
on dentex)oon o Hv
el For this silverny
fsh T used a very deli-
ate lure—1 hope none
of mv dry-fly - paris

= iI_'L.. !|i-C ..:|||
LR CREN NN,

With a large chunk
f fish on a heavw,
chain-lradered s=hark
hisok . we hshed Trom
fhe anchored] canods,

We had not lomg o
wiit. Im; Iess than v
meimtites the coiled
hieavv hoandlime  bDetenn
igling steadily owver
{he Funwile

Lt Blm go, et him
wo g while,” whizpered

ey Surdine. the shark

experi.  When aboul
ten Teel lad nm out,
wow!' he cried. oot

e hook !

ks | hauled the line
ur taut, T-felt the solid
weteht of the fish., The
shurk started off with
t ru=h that sent the

B — | 2
. = -
k= iy T ———— =
ol i o
B s :.':_; P s 2 -
= [ e —— o e = -
i — —

NeRYY LY D15S1NE

hrough my gloved - :
: ! ; 1gh 'n ek icaragua Has Rubber, but Few Tires
L ;
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heavy hook nnd stout sish coed. A< 1 brought Museum specimens assured, we rigged a
the shark aloneside. | could seo the lone gray izht rod and reel to see what sport the frezh
hady and the broad, flattish head typical of  wiler shark could give. | fished on the bo
thiz L e tom in the same ploce with the same bait, b

The first specimen wns the largest we  used a light salt-water rod with G-ounce tij

. 4 T E . - iRl | ¥ 1 I FE i " -
|_,|:_.-|"_ i [T .I.- WElernIneE | x T 00 B [ ||-'|- |' AT A OWRLITTES 40 =threadl {25 0. 18SL L 11T

wis too lbrge o pack into th pasoline doam m o small reel
full af alcahal in which | was to ship the | hooked and lost hve betore | ooulid seél
necimenz o the United Stales, =0 weé ¢cm

Linged fishing. We gt 8 bite every five: Lo Hut then the fun started [he shark mpce

LT I BLELes. tvprcal long, boring runs and severdl times
& mietil of

1 B ]
- the ook deep enough to keep o hdh on

Three wwelmens were eventustly gpnt 1o ran off = much line that 1 saw t
the U, 8. Natlonal Museum.  All males, they  the reel spindle
weiched 98, 76, and 48 pounds. Ichthyolo- We had to up-anchor vl paddle atter homn,
st identified them as Eulamio sicarapuensis  as the tackle was tpo lighl to stop his runs,
(Plate TV Unly once did the shark break water
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breaching silently like a sloek gray torpedo.

| have never known an ordinary  marine
shark to fight longer than 15 or 20 minutes.
Usually they struggle furiously for a short
time, then give up,  This fish ok me exactly
two hours to bod, and when 1 finally eaiied
him we were three miles down the San Joan,

Tt owas a 112-potind male, six and a half
feet long (page 178).

Tl-pound Sawhish in Lake

 (ine day while fishing for shark we caught
fiir enormous sawfish, The first and smallest
weighed 354 pounds; the largest, more than
700 pounds!  All this, mind you, in o fresh-
waler -

Rawfish are related to the sharks {(hoth are
¢lasmobranchs ). There seem (o be two speiies
in Lake Nicaragus, thovgh all we took were
of n sinele kind, common in both ocenns,
Frostiy mucrodon [ Plate V),

The lake at San Carlis i= full of waepon,
Oftens. we saw more than o dogen rolling at
the surface at one time. [ was oo ocoupied
with bottom fshing (or sharks to catch tarpof,
but necording to local sccounts they grow Lo
enormous-size,  They are harpooned by local
fishermen and nol eaught on a hook.

Virtually nothing = known ol the breeding
habits of the tarporn. There has been some
speculation whether Lake Nicaragua may De
the original home of this largest of the herring-
like fishes, |

Now, all these fish are not, strictly speak-
ing, landlocked, They may have access to the
sea by way of the 130-mile-long %an Juan,

Diespite sand bars snd rapids, they could move

up and down the river. But shorks and saw-
fish du breed in the lake. Females have been
taken who dropped their voung at the moment
of capture,

To follow the sinuows San Juan from San
Carloz to the Caribbean, 1 took to the air
again, this time in a U, 5. Navy seaplane.

About a third of the distance downstream
irom San Carlos the hrown water flakes into
white rapids at El Castillo, a hamlet at o bend
in the river. These and other rapids and
sl bars of the San Juan woald have to be
tredged if a canal is ever baile here (| PL XTIV,

On a hill above E1 Castills 1 saw the emded
remains of o Spanish fort. In 1750 Horatio
Nelson sailed up the river and took this fort,
but had to abandon it when tropical fevers
killisd off most of his men,

Some years earlier, in 1762, an English force
attacked the fort, When the garmison com-
mander died of an iliness, his 19-year-old
daughter, Rafaela Herrera, took commanid
and fought off the invaders, and %o became the

The National Geogriphic Magazine

national heroine of Nicnragua (Plate XV,
We [(ollowed the twisting river through
thick jungle that looked like green-dyved
wonee from the air, and through rain squalls
:'hsﬂnurl.fmus formed pale rainbows  be
nenth our wing L

Thiz 15 one ru?lTlit.l:H:r warld's rainy  regions.
In 1938, 334 inches of rain were recorded at
San Juan del Norte (Grevtown), at the inouth
of the San Juan; it nvernges 260 inches,

Forty-five minutes after leaving San Carlos
we cemie to the Carbbean, not hhie here but
a muddy brown.

The river diffuses over zand bars and
through several mouths, some silted up. The
inexvrable sands have slowly filled in the har-
bor at Grevtown 0 the point where a new
harbor would have (o be made 1o the north
of the town if a canal were cut through,

From 1590 to 1893, the Maoritime Canal
Company actually cut a few miles of canal
just nacth of Greytown.  From the airplane |
saw twio abandoned dredges forlomlye sticking
up out of shallow water at the head of the cut,

Robert E. Peary, then a Heutenant of en-
gineers, made the survey on which the com-
pany based its work and later wrote of it in
the Narionat, Groowarnic Macazivyg,®

Under direction of the Interoceanic Canal
Board, consisting of two U. S, Army Engi-
neers and three divilian engineers, & provi-
sional battallon of 17, 5. Engineer troops,
headed by Lt Col, Dan L Sultan, made o
new survey in 192931,  The route selected for
the Nicaragua Canal, including seh approaches
to harbors, would be peariy 173 miles long
(us opposed o Panama's 510, 1t would stan
north of Grevtown on the Caribbean side and
follow the course of a small river southwest
toward the San Juan. Then up the San
Junn to San Carlos: acrass Lake Nicaragoa o
a pirind om the western shore, and over 16 miles
of land to the Pacific at Brito,

There would be three locks at each end of
the canal, to raise and lower vessels 1o and
from Lake Nicaragua's 105-foot level

ships would require about 23 hours for the
Em:lﬁc'lgr iromn ocean to ocean; transit of the

nnnma Canal & made In eight hours,

We cume out over the rocky promontocy
of Brito Head just as the sun was sinking, n

erfect red disk, mto the Pacific, Somedny
mers and merchantmen may 1ie up  here,
bringing the travelers and cargoes of peace.
Nicaraguans like to think .

* 5er "Nerose Nicaragun with Transit asid Ma=
chote,” by Robert E. Peary, Nanwosar Croiraeine
Macaeve, Vol L Ne 4, 1258y

t 5o “Army Engimeer Explores Nicarapua ™ by 1t

I
Col. Don 1. Salbon, Natroswar oo asie h:l;-_;mn:r,+
May, 1usz?
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Moearnfuans Play Soccer, but Lake Baschull Better
Their poumtry s champion of the Central Americsn isthwus st the imported game.  Some of thee  Coleglo
Contro-Américn soccer plavers competed 0 the Central American Oy cld in El Salvacdor in 1943
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Women at Work

By La VErRNE BraprLiy

hands. Literallv.

THH balance of power rests in women's

Behind the whine of sawmills and
roar of blast furnaces, the hammer of arsenals
ardl thunder of machine shops—in shipyvards,
factories, foundries, slanghterhouses, and lub-
aritories—women are manipulating the ma-
chinery of war. |

They work the glant hydropresses and
stamping mills whose heavy weights are con-
stantly pounding, pressing. shaping, disgorg-
ing the materials of hattle. They operate
I’Ifﬂrr hammers, punch presses, turret lathes,
milling machines. They hold rivet guns, blow-
torches, drills, files, micrometers; templates,

and test tubes

For three vears they have Inid down blue-
prints, welded seams, and picked up battle
gear, put it on wheels, and carried it for proy-
mg: Then they've inspected, tested, proved
it, and delivered it for war,

At the same time, theyv've worked to keep
their homes or set up new ones under make-
shift conditions in strange places.

About a third of America’s manpower to-
iday & womanpower. That's more than one
out of every three women of working age in
the Upited States, Of the millions handling
the big tools and machines of industey, one-
hali are estimated to be there only becutise
of the war.

Approximately one-fourth of the 16,500.000
women holding jobs in the spring of this vear
were not even interested in such work in 1940/
Many had never seen a factory, never ham-
mered 4 tack, never worked before at any-
thing outside the home.

Reports of the Women's Bureau, Depart-
ment of Labor, disclose the amaring variely
of jobs women hold.

In Adrcrult Production

A week before Pearl Harbor wou could
walk through the factory rooms of any aircraft
company in the country amd rarely find a
woman on the production line. They were
? franction of one percent of the total labor
arce.

Two years later, 475,000 women nude up
nearly 35 percent of the industry. More than
45 percent of the workers for Douglas Air-
craft are women. And in the first 12 months
that the output of B-17's was doubled, nearly
balf the men at Boeing necessarily were re-
placed by completely inexperienced women.

“Long before there was a manpower short-
age we began to employ women on the assem-

bly line,” said Glenn L. Martin, builder of
famous hghting and patrol bhombers, “We
werg one of the first aiternft companies to
employ women in mechanical capacities.

“However, il was an eminently successful
experiment.  There will alwavs bé a place for
the skilled woman worker in the aircraft in-
dustry. Muny jobe she performs as well as
men, and some she performs better.

“Today, approximately 33 percent of the
productive workers building Martin combat
ships are women, Soon we look forward to
seeing this number vastly increased, as more
and more of our vounger men are called up for
military duty.

“We have women helping design our planes
in the Enginecering Department, hullding them
an the production line, operating almost every
conceivable tvpe of machinery, from rivet
guns to gmnt stamp presses.

“The presence of o many women has had
an excellent effect wpon production, They
have set provluction records that are & chal-
lenge to men, and there's something about a
womian beating n man at his own machine that
he just cannot stand™ (page 198),

"Bombs Awuay, Beaariful!"

As T walked into the shop where the giant
AMers was built and where great PBM-3's were
lined up for final assembly, T heard a man's
voice calling out from the cavern of a huge
wing, " Bombs awny, beautiful "

Straddled over a truss in the bomb bay, he
wis chocking shackle releases a5 a girl down
in the depths of the ship fired an electric gun
and kept tab on the panel flashing salvo signals
—single bombs, bombs in sequence, wham,
bombs away,

Usually two girls do this alone, ealling back
and forth by interphone from one remote end
of the ship to the other. [ watched them

swing up through compartment hatches and
seramble over spars and beams like cats.

17535

Muartin has also an all-girl test crew, which
wenl into action for the first tUme on am oy
morning this last December. They had put
in monthe of training for one of the maost
crucial jobs in the business, the final grownd
testing and adjusting of every functioning
part of a patrol bomber.  Engine, instruments,
controls—therrs is the final check before men
take it alofr.

Through acres of bombers and chopped-
up parts of bombers, silver, brown, and green,
we made our way from one roaring assembly
line to another. At one point we stopped
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Womanpower in Shipyards

[11 1239 there were 36 women emploved in

American shipyvards

Two viedrs aeo when 1 saw womien working
an destrovere and submarmes amd in the ma-
chine shops al the Mare Island Navy Yard
and on tankers and other ships around Sar
Francisco Baoy, 1 wis told that there were



Women at Work

At the Touch of Her Finger, This Monster Hydropress Molds Metal Liberator Parts
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Women at Work

Women working mn high explesives 15 not
new, but it b5 still an electrifying thing to
watch. ‘At the Bellevue Naval M ine, a
healthy distance downriver from the Navy
Vard, we found women in steel-barricaded
rooms measuting and loading . mix.
lead azide, TNT, tetryl, and fulminate of mer-
CUry.

Mozt of them were colored. They seemed
delightinlly blasé gs they the stufi
:{ljmg Some would wink or give n big grin as

& poked in their booths. Tut they treat
p-:iwder with o They Enow by training
that any snip of 1t could blow them to Binders.

| asked the officer i their lemperament —
their lnck of nerves, say—had anyvthing to do
with their being here in such mumbers.

“Na,” he said, “they like '|;]1.|1r extri six cents
an hour hazard pay, This is ont of the lew
jobs in industry which has a waiting st of

Wications.™
a%nﬁ'?rmt luding operations were strung
along different weirdly grouped assembly lines.
On one line they would be loading tetryl lead-
ins for bomb fuses, or delay elements contain-
ing small cells of black powder, or mercury
fulminate and lead azide for detonators.

In small steel booths others would receive
-an element through a hole in the wall, put
in the measured milligrams of powder and
pass It quietly through an ofiposite bole to the
next booth for another cautious tTwist, or 1ap,
o Lurn.

The wirkers are irisked every moming for
matches,  During smoking periods they walk
wity off from danger areas to where electric
cigarette lighters wre provided in safety zones,

The lowa and women were launched the
same day a1 the Brookhm Navy Yard, when
the first 19 come in 85 “mechanic learpers,”
There are several thousand now, and many are
ruted machine operitors, skilled welders, ship-
fitters, and supervisors.

Chive of the first 19 heads them all today.
She took us through mald loft, fabricating sec-
tions, and shipfitting departments with the
air of an old hand.

“It°e really simple to bulld a ship,” she ex.
pladned. “You get vour plan, cut out your
wttern, prefabricate it, fit it together, and
inum:h it. Men hive always made such a job
of it!"

She kKnew what each vellow streak on the
big steel sheets indicated, where they would
o, how they should be hitted. She explained
iir hammers, calking tools, and electrodes;
how they burned out bholes for pipes; cables,
hatches; how they chipped off exces stock
from steel plates, welded seams, Aashed rivets,

Beginning in the mold loit, she had climbed
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around on hands and koees, working over
hlueprints, laying out templates, tracing pat-
teris wlong body plans on the floor: then on
through riveting, welding, shipfitting.

'I'hn:. used mostly college gicls in the mold
loft ot first, until ﬂm»* found that almost any
average girl has aptitude for pattern making.
They're all over the now, hending over
p]nl;tm—g uh-Iu, crawling over loft decks, mov-
ing about in gimilar clothes like blue heetles,

In the great shiphiting department we
walked in o world of giants. Fverything was
big—noise, and space, and parts of ships.

Blue oxygen flashes would light up remote
corners to outline human figures pent. like
small parentheses around huge steel plates:
or polden sparks would suddenly sheer out
from a chipper’'s gun; or sprays of silvery mol-
ten metal would touch off another dark section
u?ti'f'}'uu could feel the very depth and height
ol it.

Stoaped  over ncetviene torches or hidden
behind steel helmets visored to protect them
frivm the intensze Hght of arce, women in bulky
leather pants and jackets lahored {everishly
over welds and seams.

A Variety of Army Jobs

Women are doing men's jobs for the Army,
[ace,

_For the Air Forces they teach cadets to v,
dispatch bombers and fghters at busy air
hases repalr planes, and do sheet-metal work,

For the Armiy Service Forces, which alone
emplovs more civilinn industrinl labor than
any economic empice in the country, they
manuincture  explosives, lond  bombs, test
parichutes, inspect war plante, and handle
ginnt tooling moachines, cranes, tractors, fur-
maEes, COMpPpresors,

They mend shoes and tanks. They drive
corrvoy triscks for the Sigral Corps anmd lodo-
motives for the Ordnance Department; they
make uniforms for the Quartermaster Corps.,
al count fish for the Army Engineers.

They are La.l'mrers machinists, electricians,
tinsmiths, fripe ﬁl'u-u'z, architects, chemists,
survesors. attarneys.,

As the Army Engineers moved intn com-
bat work, thossands of women poured in to
help with the jobs left behind-—river and hir-
bor work, navigation and food control, survey-
ing, desigming, building—jobs formerly done
only by Army engineors or their civilian male
nssistants. Towlay 29 percent of the 54,000
civiliane behind the Army Engineers are
WO ETL,

They have measured the depth of the Co-
lumhbia River for charting and dredging; they
operate racios to Mississippl  River boats,
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For Women Scalers, Tin Hats, Hespirators, and Coveralls Are Styvhsh

Herr senlera go below deckhs to ssmape fusi (rom the mterior plates: ol a Liberty siop at Saasalito
Califorme.  Respirgtors are necided (o cleanse (he dust-ledes wir belore i 8 inhaled, Ts 19239, ondy M

women were emploved in American shipyards ) ocay, maove then 100000

They work with the Army 1n the held, coim- Women of the Transporiation Corps handle
puting soil erosion, levee seepage, silting; more than 200 types of Army vehicles al the
arting evaporation rates and wave sotion on - gizantic shipping pools al ports of embarka-
breakwaters. tion. They check these vehicles mechanically

They have followed the Engineers almost  wash and drain them, pack parts in grense
erverywhere  excepd  overseis UDine girl has  tape and shellae olthers aeninst 2eq sprayv.  And
driven an Army truck [or three yvears throvgh  they get the ships in shape to. carry them
all kindd of weather to run mail to them m They weld, clean, pamt, carmpenter, plumb,
Aln<ka nnd check glectric systems

[r. Mary Enele Penninmion, the (Quarter- They help move freight from trains to ships,
master Geperils consultant on food handimg, rTon trucks down dark nrrow  passases ol
has ridden in the caboose of refrigerator warehouses and piers, operate fork lifts to
traans, n Uy bottom bold of cargo vessels,  stack and uostack tons of equipement, maEnipe-
and waded knee-tdeep in egeshills studying im-  olale e crangs (o place [anks And guns in
Firisedd Wil's tiy et I'-rr.u_! i ||:';|;: ;"!..1:1I:l.'_ |||.I||'|I'.|,[ :I'l'lh-”jl:lu"l.
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Pinch-hitting for a4 Man, a Calils

ikl Wik Shovels Sond o a9 43-acre Foundirsy

[h pri] Al iii B METL Al £ EITT 1L m il 1l T i - | [ | i_alilarmia,
:I- JULLIEL & E I:l i . :-l-.ll L
(in a s=iding at the Aberdeem Proving penetrates. il B minute
Caround o Marviand, we found captured CGeer

eriant . gun wild boom i the cislance, win

man tanks wete hined up with cihér eguipimen fows will rattle and buildings shake, and vou 1l

retiirned] froam the frodit (o Ll AT Y ellovw iy | hrough the shles ol i

turrets amnd huylls were spattered with names, lnres will drop over in the next feld (rom Lest
E.I|l'-_ nessaEes Irom L Lz who reachedad :IIZI:iI'- whimnge | i.: 1 (PN eErneEc
them hrst Cpl J. Hamson—Naples—>No- i x .
vomber 2. 1043 Then scrawled formss A A aal el 4
FUN T Why the hell don't vou bovs Faguipment 1= hined op m such massive il
ome over and pick up vour own, equipmient tities vou hegin o th hee 103y I fnist
\berdeen s the worlds largest proving have started from this sade of SO
groumdd,  All the fighting tools of the Arms Which it did
- Fri T T i | ¥ F15 ok lne Al Tiggkls -
bombs. shells. guns Hists, 1 nis, evel [ 11 il seurchbgn T I I
RliNts andl hahricart s il EiblErs LITETAAT It g
T het i TERT Pt { ek I W[ nwT T VET 1 1% ]
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Even Grandma Finds Work Suitable to Her Strendth and Skill

piere she oif: the engmes thei drive a Clevelund, Ohbo, bloorming -mill, that part of a stee] mill wher
|| ETT TR EETSITY 1k ""“l'! NG Shipe | DoEe i Larger whechy than these, als i.l_;_ll |] IEENE 55 ek

powrt blast furmpaces, Abapt a third of America’s manpower today B wamanpowes st

they had come out of the ground that way iried the gun she handled so easily, ond on
ind were ready for harvest, Guns which rake  officer had to back up against myv <houldes
Lhe- shy 1o feont of vou look like matchsticks s2 I wouldn't koock me down A mirl irom
at the far end of the line, North Caroling who used to drop squirrels
Lo vou know what 4 1o-inch gun sounds from her (mont porch @5 testing tank LT
ke Clra l2-inch? Creven & S-inch? Hoave We Lok A i|'1|| ovier Lhe "world's  wiorst
vl evier had it N Voul up on yvour toes, nnd roail bairlt 1that wiy for proving myer b le
smush like a physical blow against vour eir- efuipment,  There were mud traps and sand
drunis; and brimg- all vour bones together until  traps, 607 grades and 407 curves, tropical
they séraped?  Here at Aberdeen worren witk  roads and alpine rmoads, and concrete mads
wilh these guns on the firing line! with fi-inch washboard waves
And they hire nachibe guns and carbines ancd \berdeen s called the brams of the Army
pastols, round alter round, until the shells pile  because Cirdnance research deals with some of
i ke Hithe Lirass mountzing. (pp, 207, 208) the finest phases of sclence and mathematics.
Nhey work with mufflers and heavy mittens  amd because 1t proves them all
nowirder, and swigt under the heatl of sun and [ the Aberdeen ballistics laboratory we
hot meetal in summer. They are great brawny  foond sclentists from universities and observa-
women bulging out of tight overalls and tories all over America carrving on research
voung=ters from hizh schonl wearing the fa-  in the art of punfire. v, Edwin P. Hubhle
mous red and white bandannas which mark  of Moont Wilson Observatory. whose photop-
them as WOWS ( Women Ordrance Workers) rapby made possible the mapping of 10,000
Une carbine lester = a prandmother, I new universes is here. among others
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Almost Feel the Heal and Hear the Bark of This Asrcratt Gun Tesd

Cheve Cian

he bl pulle the mpe tAgger and stk oawny while o Mb-mm, machine gun B ovmm 3 heeakdown
test wk Aberdeen (Marvlind) Frovinoe Groogmd L iIFTEERisRE R wroll DBiloecl i spumd-absoarbentl afed fire-
resastant, Girl fires ontdl gan beeaks down o the officior wwhistles [pags 205

bialhstics,

LIty

] I'|.-'|IZ"'|I"|J'I:-- 1§ 8 twin science Lo
said Dir. 'Hubble Phere 15 peculiag
hetween the motion of heavenly bodies and the
less heavenly path of projectiles.  hnowledge
of one is directly applicable to the othe They =id women's nerves couldn'

\ large percentoge Of the staff 2 mode up:  the noise of the big punz. that thelr frames
wouldn't take 1. Women ordnance workers
Can siand anvihing,

In the shop nt the Fronkiord Arsennd where
castiigEs  fof i maiile, the tndils-

\rin] creseendn of all spemet] 1o mwe

high or |ir-||| i isE I".r_-1'-;j. g one which wioi b

o where it's supposed (o g,
Musie Amud the MNowde

S1:EI0A I

of girl astronomers, physicists, aml mathema-
ticians, who work in dackrooms, chemical Inb-
oratories, and firtng rooms.  They photograph

the actual trajectory of bullets, compute tahles

|
shielle dre

Ymerica

of velocity, work over high-speed mdiographa
cipuipment, and analyee periormances of both
Allied and captured ammasmibion
' roEine testing, O
have a4 book ol 36 pagres, plus charts,
cauldn’t function withowt o

[n one laboratory b gir]l was workling over
spinning shells suspended from balanced mech-

[Thiz 1= no

T L
An army

anismes of some s

Measuring moments of inertia among othe
things,"" she explained, and showed the differ-
ence helween i shell which '.||;1_.th ride nose-

o reach its penk, It was g different Kind o
noise from the big gund, but equally. shatter-
g, It was steddy and penolriting snd mised

the thunder of gunt stamping mochines
the pounding of drop hemmers, the whish od
water, aml the rnging of bumping
metal, all ran together like the hig
max of “'Gitterdammerung

“We have music Al Lhe
conlidn't hear &, though
seemmed 1o he whistling to something

hailing

NOISY Ci-

T i |
Witk ers
Yited

[l
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These M. Shell Assemblers Put the

L= LU 1|_: fag 1AM kLy | ||.| !l._

like going through apples,
I.I.i1|" SITHITY 6] W IMAEEricen.
Hind:

CRAVEVEDE, A0 WD

RIIE TIONSes Falsig
| hinallv n
ind then |
I:.-I I.I|

e odat tha
noticed BN ampzing thine,

levers. lonaded

[from shell to shell i
WOt woirs

LY | 4AW anywhiere m

pens (o b '!. I kind
Mountains of flnt brass chsks would dissolve

+ they were grabbed amed rolled onder stamps

vinhm. 1 wias fantastic,

aster on Lhes TRLEE bl o
.- i p=
ALY TEIERLLSE. N

'.'. [ ] r.l:

then under an-
ti 2hedl cases

1 i
il came oot smodler disk

r|||| |l|r-= WNICH sfFEtTCnedl 1HdEn

il on through 25 operalions i o matler ol
it seconcls

AL the 40-mm, lapenng operation, which
rives shell cases that modented curve, lone belis
ledd o chaim ol straight brass ovhinders to the

[FTss Wornen womtld snatch them from
| slip them under the hamme
0T andl set then o moving

VEVED CL : II i it sinele pendulum motion.
|

Hundreds of women were doing the same
thine for different-sized’ shell cases o 1=
eren e e hin horisaneds of  honads
I [INEEeTs ] to be I constant mofio
L3zt inel forth, a MMNE Machines miove
eaiae]ips poand down, up and down. Socap
steam from scalding: tobs filled the air witl

i W oimanpowes |

Eil:'l.'n.l I

B 5 = il "I L ; LILIRLE III ikl 1 i L® : I.
N i 8V TAE R R I HE Y REEL 3
It seemed like pretly rough, hurried  worl
for stuff that should be mbmitely decurats
They (old me that 4 woman w er with a son
if fthe Army had oome to them recently with

-I-_I. =R TT 4 I|| e T HEN T "":i|' :| ||I
hand that had

[dsl

|
I:rn-:-.-'l: i~ !'
testing wsiees, amd
could return o het

B wilh conbiclene

Men siid there wore jobs that our wome
wouldn 't do—hot, beavy, unglamorous jobs in
steel millis and oll renperies amd on railros

They are i all of them todosy
I'ulin-r =1% T |_|. ITEE L]
iling summer sun, perspication rolling down

the dirty collars of their shirts. We watched

N <81 ofn T

Wi stekenied to Lthe smells of chemical lab-

cimes,  pnest heti explosives, | e WA
wonlerning how they could stand bBour alim
hor umnder the screaming, thundering noise
ol azeemiblv lines
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erpes Bave hdd o Be boidt lor theirr children.
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= LRIl Il

Repaiving i@ Scout (Cur—Une of the Many MNecessary but Ulnglomorous War Jobs

Al the Waaterviiet Arsemml, near rog
Lo piabeCh 11 from greins

synthetic rubber, experimental  lubricants,
radar. Manv are actively famous; others have
brooght their tlenis and learning ol of re-
tirement o apply them to war resesarnch,

At the University of Rochester, e, Friedn
Robscheit-Rohhins. who assisted in the re-
search which led (o the Nobel prize-winning
discovery of trentment for pérniclous anemia,
has dropped her peacetime studies 1o work on
a-substitote Tor bl plasma

I Plasties and Elecrronics

Women chemists, swuthed in gatner masks,
o tests in plastics and resins m the labors-
terries of the viast Monsanto Chemical empire.
Thev have entered a no woman's land here in
one of the higgest chemical companies in the
wirrh lhe Herculed Powder Company  has
women Ph.)'s sxperimenting with osplosives,

A\t the Mellon Inatituie of Todusinnl Ke-
search, in Pittsburgh, the stall of women chem
ists has jumped 500 percent since 1941, The
first woman o receive an engineeving degree
fromy Carnegie Tech s a metallographist for
Westmphoose Electre & Manuincturmg Com-
pany. -Another Westinghouse engineer 15 a

mWew York, one woman mechanee fns spread o warpsulin ever the teoder
Mt ursenals come under the purisdiction ol the Ofdnince Department.

il of 20 whoe s workmg moelectronics re-
search,  =She read ber first paper lnst vear be-
fore the American Institute of Electrical Engi-
neers—"Skin Kifedt in Bimetallic Conductors

Westinghouse Is a conspicuons case of the
need for skilled technicians, particularly in
the feld of radio smd electricity, which has
lost thousands of men i the Army Signol
Corps. It i training dozens of women ele
trical enginesers ot Carnegie Tiech,

RUA hias sponsored 70 winnen enginecring
ircles throtgh Purdoe to supplement 185 staff of
graviuite women rdio engineers plready wirk-
mg in vitidl internationnd  communications
Adrcraft plantz, shipyvards, tooling indostries
they 've all set up schools {or training women
(o repdace skilled men.

In leds than [our vears the Gosvernment
wlome has tronmed more that 2 000,000 women
for war jobs. Working within induostry, in
schonls, amngd on farme, §0 has tooght them o
builid, desien, analvze, plow. At the 200 ¢nl.
eges operating wnder the War Trainimg pro
pgram, 235,000 wornen hawve been thaned for
techmical or professional jobs i war indostries,

In the two vears ending December, 1943, the
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Mrs, H. J. Webh, an Electrical Engineer, Exemplifies Amernca’s Growing Crroup i
Waomen Technicians
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| | iy | H | | i Westinel | h
'y iila, lal EFlT Elecizicity has been her hobby #ince she became a "ham' din operator il
! | | i | I I 1574 et

Army tratned almost SO0 CON 13N WOImen In certaim areas, imdustry and avil life still
(les willh the mndustral, mainlenance, serv-  peed thousamds more men and women, which
e and supply anits of the hghting forces menns women, dpart {rom those agriculture
Mowir s end, the country will emerge with  wante during the berry-picking, corn-husking
¥ast p of skilled, semi<killed, and profes-  harvesting seasons
LAY reTHen War production 5 scheduled 1o reach its
“ow, More Women Needed stk th r YEAl .'I Mhscks 1 :I'|.“: I I‘il"l_ sl
wrms, el sntmiterait runs will be offue ,
But this is the vear of invasion! soch top-urgency articles as landing coraidt,
Five milllon more women have gone to work  trucks, radar, communications equipment
e 1940, Almost 11000000 men are now ' B e e e e e
in uniform and the number is increasine e oY Wall [hicivennr. . Kbaroiar Ciioo s Ll A A



Women at Work

Ajrceadt production has hit a mighty stride.
The big B-20s have gone into mass procuc-
tion,  Plane outmet resched more than 9,100
in one recent month. Bul it wok 1,000
people working 48 hours a week for @ yoar to
replace the bombers lost at Schweinfurt!  And
oe Army division used up all its'guns n one
month in Taly!

In some arens they've hmﬂ'lml a home-to-
hiome canvass to tap the remaining aviilable
housewives of the community,

An Industry aof “Spaces and Structures”

In the roaring infernos of the country's
steel mills, 1T found hundreds of housewives,
even mothers and grandmothers.

Steel ix big. Tt's powerful,  It's exacting,
If vou made cake the way they mike steel

nud count the grains And wl-uﬂ make it
in o huge hall, You'd make it with ovens
open and Aames roaring and you'd have to
stay right by it to test ibevery three seconds,

The steel :mln-m' 5 1 thing of greal spoces
and slru::[m'ns—hml and. brilliant fashes of
light, and noise. You get the impression of
miveh plunt, much equipment, few peaple.
There is no look of an assembly line. Jobhs
are studied wne have i place way off in this
corner or that, Then they meet and mix and
v have steel,

There was a man in the gisnt crane over-
head.  Another walking townrd the furnoce
to help direct the crane ladle. A few others
here ar there watching.

“Do women handle those cranes?”

“They handle some like them, but not those.
Waich it.”

The big lidle of molten iron was swinging
toward the mouth of an open-hearth, for pour-
ing, “Women don't pour molten metal.  Most
of those men have been steelworkers all their
lives. They are alder, and highlv skilled. 1t
takes vears of training and experience.”

Below him n small cluster of people were
working hard over a furpace. Women? We
couldn't tell. We couldn't tell ar six feet.
They dress like men, and bair is pushed under
caps; and, as with. shipyard welders, clithes
give no shape.  “They'rie women,” =ud the
foreman. “Thev do maost of that work now.”

The women were drugging out the old
burned-up bricks from the insides of the fur-
naces,  Fach of these intertors has to be torn
down and rebullt peciodically. These women
handled fire, bricks, mixing mortar, and
masmns’ tools: and it was dirty work.

Near the thundering blast furmaces women
were preparing the sand-lined runners which
deliver the molten tron (o ladles,  In the ad-
jncent building they were olling the giant

and mashed and pushed and shoy

13

compressors, and the Gargaituan wheels spun
between ceiling and floor and made them look
lke clolls..

In laboratoeies they were making chemical
analyses aml mwtallurgical tests. and out in
the mill they were reading temperatures and
Lesting mmpll:s of hot metal. Everywhere
they were working with steel—mixing, test-
ing, manipulating controls,  They seemed
ridiculousty dwarfed by the size of the equip-
ment and the work.

We [ound a handsome, middle-aged woman
in one of the control pulpits perched up over
the big soaking pite Pulpits are the small
hooths  filled with levers which control the
movernents of ginnt mill machinery. She had
# clgarette inoone hand and was using the other
t shove o lever.

Split-second Control
“Waich,” said someone, painting down be-
Jow to the o pite,  As she moved o Jever,
u big pit cover would slide back and gisn
tongs would swing in to drop a big steel ingot
into thee pit for heating or would remove it ced-
hot for rolling. By signals, she worked in split-

second coordination with the crnneman han-

dling the iheots,

These are giant things: They weigh tons
When they go swinging through the air, bl
ing-hot like this, thev site terrifving. They
miove with a rush of heat and n pained, quiver-
g nise.

In the blooming mills they are roced aver
rollers in enormous hot chunks and pummeled
omn, Lo he
purmmeled and mashéd sgain.  Walls come
ingether with terrific force, and animals run
up and down vour splne az vou maging whit
it ‘would be ke to drop some smull thing
like 8 humun in those works.

Ac  red-hot billet came off a line, it was
riiced toward new rollers and slides controlled
by the hamls of another woman.

Thiz one had to catch the hot block as it
landed on a4 steel brace almost At her fest
Throwing a lever at the exact moment of con-
tact would zend it along g pew roller on o 90
path to her right.

Une after another the blaing blocks of steel
wonld hurtle toward vs.

“How did vou happen to tike a joby like
thiz*" | asked, keeping one eye on those hil
rectangles of hirror.

“Tt was my husband’s job.
terms.”

“Hod vou ever done It before?”

“Ni,” She laughed. 1 had never worked
at anvihing, Except at being a housewife.”

“How do yvou like it?”

| knew the
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Wormen at Work

women seemied to moke up a cross section of
the whole {feminine wir effort,

Any of these plants s a story in itself, Tt's
n eity indtsell.  In becomes almost the whole
life :I'ur the people who work in it Tt huilds
mingt Of their {riendships, influences their
hisme life, makes their existence revolve around
those hours spent at work,

A few, pmﬁrulur]-.u among the “‘duration
crowd,” put in their time and then chuck the
whole plant atmasphere when they leave, con-
sidering they've done their job—which they
have. But this isn't the usual case,

Nearly every girl we tallked to in these cite-
like lactories reflected the imiluence of the
shop surmoundings.  [t's one of the reasons

of the .']iﬂ'l’.'"i have devel nEw skEreim-
]un::i' mut_hnds of securing and Adangieg on o
labwor.

Adventures in Morale

Some plints play music  between  shifts,
musie during work: they have organized rid-
g or ball clubs, even glee clubs,

By departments and by shifts, workers are
Lirotight together until us.tmlh' there gets 10 be

an nld-schoal-tie urge to outperform and out-
pnldm:t- the other team,  And the types which
got, pooled into these groups are amazing,
College praduates, salesgirls, society woien,
wiitresses, beauticinns, all finding o common
bond in their daily tasks.

The Rendix foundries are the last ward in
medernized technique, with automatic air and
temperature controls, together with a maze of
conveyer svuatems to expedite handling of mpate-
rals. On one side women were making cores
much like mud pies—tapping, patting, shap-
ing the soft white sand Into precise forms
which are then hoked for marnesiom  and
aluminum mstinges | page 1967),

Cin the other side, and in comparatively
heqvy clothes, women of all sizes were burring,
cleaning, nml snagging-—which means finishing
up the castings—working with saws, grinding
wheels and files.

Add all of this 1o the scream of band saw's
hiting off chunks of excess metal nnd the clang
of automatic vibrators jigeling the castings
to mid them of sand; the rattle of tumblers
houncing nround the small metal chills o
Enock ofl bits of scrap and the ropr of a dozen
or 30 oil-burning crucibles melting ingots of
metnl

Up on the balcony three women, one per
shift, wurk arouamd the chwk, continually
checking the automatic recording snd control
mstrumenis which opernte the gianl ovens,
The heat control of every cisting s timed to
a minute—moiuch like o recipe—apply more

Fed
-
Esi

heat, gradually reduce temperature, let set,
and presto, it s finished.

Ethel, of the Machine Shop

We mn‘E'Ei'I fram one noise (o another.,

Ethel, in the muchine shop, was about five
feet tall and a former mode, Operating a tur-
ret lathe, each time she would start o new
operntion she would rock up and down on her
tiptoes 1o peek inlo the whirling part she was
machining. Then she would release a lever,
make goothier (urret swing, peel off another
thousandth of an inch, and rock agin.
~ All the while she kept up a patter about
her job and seemed to h:mﬂl-:« the mechanical
animal in front of her much the way Frank
Buck handles tigers,

I asked her how she happened to get into
this work. She sid, “0Oh, | don't know, ]
guess | just like working with my hands—
crocheting, operating n turret lathe—that sort

of thipg, ™

Girlz in Ei'n.k sweaters with bows in their
hair were bent over grinding. sear.cotting,
and burring machines, Milky fuids poured
ovir the cutting parts o keep them cool, and
big pans caught the grease and oil as it sproyed
ot from fast-moving parts, But the women
stayed clean,

Women don't wear pink sweaters on all
maching jobs.  Mostly they are dressed o
snfety standurds.

They have come to know the difference be-
tween jigs and Hxtures, taps and drills, spres
and risers. They tell you they work on a ]
&T" or a "W & 5, and that means 4 kind
of machine, and uu}'b:ﬁ'd_v knows which kind,

In the experimental laboratories it Bendix,
women phyvsicists and meéchanical and  elec-
trical engineers wire dbisorbed m resenrch on
innumeralide types of nircraft instruments anid
other automatic contrals,

Suction and pressure gauges; sextunts, oom-
passes;, de-icer controds, air and hydraunlic
pumps—wamen belong in this tvpe of work.
They are whizees ol ‘winding coils; putting
tiny gears in place, twisting delicate wires,
following intricate patierns.

[ found a dancer nssembling 2yvros for drift-
meters, 4 waitress Tnspecting tiny parls for
precision instruments, a typlst assembling wes
pieces o an altimeter, and hundreds of others
—hmusewives, beauticians, milliners, deln-
tantes. Their small agile hands play rings
around men in assembling tiny intricate mech-
anisms which make up most of the Bendix
products built at this plant,

It takes six miles of wire for IhE electrical
system of one Flving Fortress | 194 ).
Men usedd to install the wiring after the pHlane
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A% They Clean They Sing, “Children, 've Got Heaven on My Ming™

I h vl nol pew for womer, bot they now represent peatly hadf of a8l relrogd-coach chraners
Cars umt cleaned at Lhe endd rvery mon, MY laRdarny 1, 1944, mlroad ped el 227 551 emplovees 10
the armed lom et total persotmiel tActesed by twdoe that pumibier (g
hail been nssembled. Now a subazzembly svs Honists were workine the buogs out of many
temn Dreaks the installaton inte 26 units, and b the famous Sperty navigation hsiruments
wotnen o 75 percent of the work. In some wivs, Lhey are better than men al this

Western Electre has 45,000 women turting  They have more paticnce and are moreé criticil
et tank and artillery radios, gun directors,  of imperfection

mircTaft imstruments, microphones, teletspes )
At the Gavernment-buill Sperry Gyroscope Roscbud Y ellow Robe

Co, plant out on Long l=land, nearly 50 per- CUne of the girls wis Rosebod Yellow Robe
cent of the production workers on compasses, the great-grandniece of Sitting Bull. She s
bewmb stghls, gun sights, automatic mlots, and & grodioale musicin

hivatrans are women., They could use 75 sperry has one of the greates] drrayvs ol
pETCENL. technical talent m Americi, and U uges worme
|,1,'|- '.'..|!:I'||'|r|'i [ |

IFoReEn One Ol rJ'|_|- |||;_' =S fE]= N eVery CADRCITY [ 1 |1.|- EYEDR ||:|r-|'|-|'-|| 115 OWT

Iy shops here, stopping every s0 often o engineering schools for them,  They are skilled
wWilch wormen s Dogers nombly formng molis-  spectrometrists, microphotographers, metallog
codtrerd, spighetiihke rolls of wire into oom rialists, physicists, A 2%-vear-old  woman
pact designs on cabling boardz, or Hitting small  doctor @5 the medhical supervisar of their high-

_|||||||||E_I.r__. I.|.|.I.II. . .||I'i F -||||||_|I -_['II|- 'I'I |-|Ii| “Il. ;Illllr__||||':'-:.-
nedt little patterns. They didn't always know [n the engraving rmooms of the Bausch &

why thing= wenl ooe wiv Instend of an '.h:'l'. Lemb Onptical € i | watcherd woimen trac
but t

WYY SEIGO0Mm made a mistake delicate lines over waxed lenses sor gun sight

in the engmeening cdivision women calibra- (o Wlerances of plus or mious two microns,
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In o Chiengo Freight Repair Yard, Women Pivor a4 Bad Boxear Truck

I|I -':.l il _ill.'l L iy ohd
theslred] directiae T

| Bt

fropckd prubably ha
pih e on fotoar i bockemomd. ooy sm

--I-'| III_II

i another instrument challs
30 mil-

Precision stphting
1or & tidernnce of within ome micron
LHionths of 3o ineh!

There Is an aiming circle 0 production at
Fastman Kodak Company which i= used with
gun batteries o pick op enemy  positions
when the information 5 recelved, #£uns Ar
aimed through what = known 45 a panorami

'|_|_r'-|.|lill'
“k & ] gt t .|r -'l I' s I - 1'II = T I'I'.
i [ e L VHTNEY  TEmet CF] HOTRE M AL
instruments musi be flawless., Fach gun in
n feld artillery battery has (s own PaEnorink
it with one aiming circle 1or each dattery.

3114
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At long tables stacked with drab-painted
WCTTTIET

il ruments wWere  reEmoving  mint
dust particles by vacuum hase. This 15 the
last touch before Timal inspection—aftter other
women have built the housings, made the gears
and tiny parts, cemented the lenses, aligned

the sights, assembled the complele units,

v e ek nod roll tha pronrn] i tay Hu
worn trewdds amd will ba MSewe e repndred

B WWEETEn SifY &350 II'- = AT HEILLE D

And now the Dovernment hns
=] e L= e Lo Five el HotleEm s 1.I1I:I| '.tl'!"l 5
before 11 gors to Lhe Armv,

Fastmnm

L. [ ]
ot al

WiOTnen in-

anil modiels of
cogviral, along

makes 1 Qv
instruments [or hre
with military
I":Ii' E1LIES 1S .'-'[I.'I'.:i. RN LOORS Usedd 1N [e Cong-
druction of bridees, wharves, and oy
for the Navv. It s an interesting example ol
the strange changees in inventory which war
has hrought tie thousandds of manuliscturers
and of the guick adaptation of old pelents
neEw Jnbhs

We took a trip through some of the dim,
spectril spoaling rooms, Jost to get an wded ol
whatt woinen alwiaye have done in the way of
repelitions jobs under stronpe working condi
tions. This & where those millions of rolls
of film are turned out that vou see stacked
up in big yellow blocks o drugstores il
camera shops all over the world

1t wis & weird sort of working Life, made L0

mrd novnl camerns amd such

(R S
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Doven Sueh Debarkation Mweld H-IJ]E“L‘F"-. Swiarmed an 1) I}:I.}'

I JOCITEY [EFNET TNACIIEEM]

At Fort Nason

of blke A LGielide which are bhung over the sides of |
the cirgs nets the MNavy' hos wind for years and bthe "'@
il pers o catch {alhnzg carco,

ieel subterranean by its windowless rooms and
lane dark coridors,  We Lelt our wav through
stvrinn passages, pushing Back heayy curtions
anid hearine volces all down the Lng callime,
Watch out—uwwated onf—watch oul A pe-
ulinr hum grew into a chatterthg mar as wo

sepmerd to nedr the macnimes

e PHise woitiests ove there? The prsen
liecht means they are rolling panchromatic
film Red, in the next moom, means  Verd-

chrome.
LT s W hal
Then 1 eean 0 make out rows and rows ol
womien, hike ships coming out of mst, in whils
gmocks and dustcaps, swinging their hanels
haick and forth machines, =efting in
apils. throwing a gear, taking them oot,
; Close and walched them n L=
wlir, spool ot YWhat
What do they do afie:

green heht?o

| i

I moverd u
cinathon.,  Spoal In
do they think aboutl?

work 7

alswirman Pl the fmoehing foucts
Fhev Feseeenilile

igsera o and o
PLLE S L during Yarefinge e oo

-3l mistd which Wwen ",I||.||| HITRATEH.

[

The point 1s that thev can do it—and mil-
Hons of women can do [t. [ they couldn’t,
there wouldn't be snough rolls of flm or bomb
simhts oFf almine circlese—ar any ol e othet
hundreds of thousands of things which take
monotonons  apphcation to w single  routineg

IIE; Jul i LA LY B

Women Tuake to Tall Trees

I the big lumber canmps of the Northwest,
women in high boots and checkered shirts have
entered the b trees, a new warktl 1or womeh,

trade of the lumberiack was n halliveed
Men of timber, like men of Wre
nraud] of their breed, . Their jobs Gtke strength
Thev live close o Nature and they oare
mapnly lot. Their women have rarely reached
within sardhol of the crashe of trees.

A fow were Hunkies i camp cookhouses,
andd some worked o the malls tyving bundies,
checkine, marking, clesning up.

afirye]



VWomen at

e e
FJ"'-"' e

‘_'la ‘1'..
. P

Lady Lumberjacks

Five g trdes fnust Corm
These MNew Hampadars women, whnse boy
Thiz mil, near Concord, i= opermicd entifely by
thi= hitherio 100-gwroenl-ngle  Lodustey

dirern 1) !||rlll|'|lj.l_

Today women are working by the side of
the men of mber amd in place of those who
have gone. They ride logs down rivers, walk
Humes, work over rafts in the boommg and
aprting prounds, Thev are "swrmpers, who
lwge off the branches of felled trees with heavy
ives—and thiz = touph work; and “whistle
punks.” who keep signals  straight between
men down in sullies or over ridsess—anid this
= impaertiant

' hey drive the big trocks wwhich haul giani
logs from the forests. They stand at the
hesol of the bull chain which feed: logs from
pond to. mill, and theéy handle g tinber
Douglus hir, Sitka spruce, ponderosa pine.

It takes fast actwon alime the chamn, Alen
bet they couldn™ do it.  They werg nervous,
and the women were nervous, Lollistons be-
vween Jogs and head saws can be seribus; set-
ters., scalers, and “head doggers” who work
along the line have to be strong to handie 1he

Ihirect Logs through the Mill Pond with Peaveys and n Pike "o
hiebbilkng  lurn)hes
friemds are o 1
wmEn

Work

1rme Sy L T

i

ey mun m th
hielpitae supply the Ll bies

iwnd] rribme feo e IVELE
el iorees, qn

a model of the grodanl femnle enerapchment I

peaveys and nimble to keep thewr feel Iree
{rom the movineg chains.  Trmmermen have
ta think fust to work the right saws as the

lumber goes by,
Waomen Handle Night Shiles Adone

Women handle the night shifte alone on
these johs now

Timber is war-critical, For EVETY man in
cervice fOve big trees must come down o b
rack him, furmish and crate s equipment,
anc zet it o him

Women dre petting it o him.  In south
ern mills they feed lumber (o sereeching
ripsaws and band saws, butting saws and e
snwa: they stack, rack, stencil, load, e truck
Up in Concord, New Hampshire, one mill is
stafied by women only

i the Hi:]II.J:-.' |J=_'.11-': of the White Mountains,
women “man’ the Federal lookout stations for
the first time. In western timberlands women
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forest rangers in lonely outposts drive pack
trains, cut troils, tote guns, and keep an alert
for sabotage.  Like almost all of the major
industries which ure psing women for the first
time, 1t's the women of the men the industry
loses who go into it first. Usunlly they know
what (0 expetl.

All This, and Railroading, Too!

The very bigness amd heaviness and dirti-
ness of rafllroading have kept §t o man's bhusi-
ness in this country. Like timber and steel,

it was an industey of studied jobs which ook

=kill, stomach, and usually strensth.  Men
dominated them monastically.

It was one of the last 1o go over to the use
of women in all-moale capacities, The in-
dustry it=ell has alwovs had o longer st of
jobs which women could mof do than sny other.

One by one, they have entered every sacred
precinct of vard and line. Old-timers hove
wiatched them with astonishment, sometimes
with heastility., Thev are beginning to lay bets
now on how long it will be before “some
wiman” takes 856 om its hlg run,

]'l'|r thi= LII!-I‘.',, It owill e some time.  Loc-
motive engmeers osaally work up from fire-
men, and that's one job women aren't doing.

hmummg and servicing, this s mean work
—bul women are doing it. A big engine
stomms into its stall streaked with sont, grease,
and smoke. They wipe it down like 2 'Iathun’
misddy race horse.  They put out the fire, re-
move the ashes blast off the grense with live
steam and chemicals, il the sand dome, lubri-
cute it, shine it,

Somewhere it has dropped off ite grimy cars.
Cither women get these to clean and polish
[page 216).

Thev pack journal bises, operate turntables,
mnd check cars, which means keepaing track of
all those numbers vou see on fr-r:ﬁ:_hu (i mls-
take could raize havoe with a shipment of ‘war
goiils ) they paint, cut scrap, and  hapdle
sq.?.mi.-. and switches from const 10 const.

Those women you've seen along the trck
with shovels are section hands edging the bal-
last, burning grass and weeds, checking rafls
and ties, They grepse switches, de-ice them
in winter, and some | heard along a Pennsyl-

The National Geographic Magazine

vania track sie January morning had even
learned to speak the language.

There are women baggagemen in statioms,
mnd brakemen, Hashing lunterns os vou 've seen
thousands of men in pin-striped overalls doing
all vour hife. Women trainmen are helping
conductors (page 314): women cooks are in
galleys where swaving trains and hot stoves
have never permitted them before.

Ii.takes all kinds of women fo run:a war.
The women of the rallroads are o good index
of whit literally keeps the wheels ralling.
You'll find a tiny.slip of a girl selling tickets
or calling trains and outl m the vards geeat
husky Slavic women oporating steam hammisrs.

You'll' un across  college-girl draltsmen,
wormen lawvers and doctors, women telegraph
operators and young kids at switchboards.
Viou'll be surprised at the small women in
tough jobs sind big women in desk johe

Youll even find housewife drawhridee ten-
ders and crossing [lagmen.,

Theev are all Americans, with as many races,
creeds, and mationalities as there are jobs
And in this and evers industry there are as
miany rewsoms fortheir inking those jobs as
there are women.

Miuany have found fielde opencd to their
talents {or the first time. Many bre there
for the money or 1o follow the crowids.

Many Replace Their Own Men Who
Are m the Service

Mainly, however, they are there becnuse
there £ some man in service. They are work-
ing to supplement thit slim G.l, envelope.
And they are fighting to kéep the country
running, to keep the world supplied, to get
their man the stuff ho needs so he can get
thivugh and get back,

Like the steel which goes from women’s
hands in this country ti the hamds of women
i the Soviet. Its ané movement with one
wea. The same steel for men moving from
the West and men coming from the East,  And
women (o help get il there.

It all works together. And as the war goes
of, the great feel of it and the great inter-
dependence of it puther strength, IU's & man's
and woman's woreld,

Notice of change of eddress for yohir Natwoxcar Greoowirmie Marisr shosdd be recvived dn the offines

of the Natfoual (eograplic Socieby by the firsd af the month to afect the Tollotring moni®™s o

Faor

sanluned, iF you desite Vhe addreds changed for sakr Optaber munrber, The Soctets chorld be wotified of sour

et aedideesy mod [afer Dhan Sepleminre firal.

Be e to Intlade Y0uF wete Poutdl tone widmbier,




L.ow Countries Await Liberation

When the Netherlands Ooeen Visited the Belgion king Checkerboard Croups Stole the Shows
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Palms and Planes in the New Hebrides

By Maj.

Hebrides began without waming in
Muarch, 1942, when the ships® loud-
speankers announced o ogr force of MNarines
thit our destination was the sland of TFlate,
All hands made for the nearest chart to con-
sider the strotegic aspects of our expediticon.

Diuring the spring of 1942, Japunese pene.
tration of the Southwest Pacific was stabbing
at American supply lines (0 Australin.  Sweep-
mg southward, enemy forces were attempting
Uy congquer New Glinea. AL the same time
they were menacing the feehle defenses in
Tulagi, still in friendly hands. COhnly a step
t the south Iny the New Hebrides

Athwart the Encomy's Line

Thus the charts revenled odr destination to
bé squurely. athwirt the enemy's line of ad-
vance, In fact, It wax the laxt defensive
position between the Jopanese and our mari-
time life line through New Caledonda (o,
prge 233),

M the Li'lﬁmis townrd which we sailed, we,
ke most of the world, knew virtually noth-
ing,  Our churts, whllr,l the best available,
were based on long-past survevs; anid the little
they conveyed served only to ralse our doabits,

Thus our only advance descriptions were of
forbidding terrain, dense jungle, and ferncious
landers.  An illustrated magnsne an ship-
board contained & photograph by a well-known
explorer of what was described s o bonge-
fitle cannibal feast in these very islands.

The full military import of our mission was
not vet evident. nor would it be until we
bearned of the impending Solomon Islands of-
iensive. Thinking of ourselves 4= a stopeap
defense force thrown in to arrest the enemy,
we had ne realization that by sur occupation
of the New Hebrides we were screening the
deplivvment of much Lirger forces which woulid
soap be miastersd for America = first oflensive,
g movement nol only against the Solomons
to the north bt agonst the conguered Philip
plpes and evenlually Japan ltself.*

Az our convoy coasted along the shoreline
of Efate after a dawn landiall, we saw land
with towering, ahrupt mrountiims, mmense up-
thrust ledges of coml, amd dense tropical
growth which seemed to dispute the szhore-
Hne with long Pacific rollers booming apainst
it reeis.

M\' ACQUAINTANCE with the New
A

*See Map Sopplements to  the Natwosa (GEo-
craritc Macanise, “Japan and Admeent Regions of
Asln aml the Pacific Ocean.”™ Apcll, 1944, and “Pucific
Chevan and Bavy ol Beogsl" Sepiember, 1943,

Roserr 1. Heix,

Ir,, USMC

Urverhénd. instend of the blue sky of Techni-
color, hung heavy clouds, portent of many
u downpour o come, To a few old hands
the shureline suggested less hospitable parts
of the coast of Panama,

Not oa building or work of man was in
sight—aonly  dense, drippiog jungle. Within
an hour, however, as we rounded a con-
sprcuots promomtory. topped by a half-siee
sugar-loaf hill, we came upon o harbor en-
trance guarderd by several tiny wshinds and
crowned by a completely unanticipated vil-
tnge on heights to shorewnrd. It was our first
ziphl of Vila, which was to be our base for
many wweury months to come. (page 253),

When American troops frst landed, Vila
wiis i timy, white-willed, red-rovfed town con-
structed around the twin hubs of the British
and Fighting French Residencies—auclel of
the curious dunl governmental system, cnlled
a “condominium,” uhder which England and
France exercise jomi sovereignty throgghout
the New Hebrides (pagses 230, 231),

Remote from Trade Routes:

Remote ns it wis from ardinary trade routes,
Vila nevertheless boasted a telephone ex-
chunge, eleciric lights, macndiumized sireetz (o
defense ngainst bottombess rainy-season mud )
ant o few principal shope.

Padlocked were the remnants of o Japanese
commercial svstem whise enterprises, shortly
hefore the war, were out of all proportion to
the economic rewards in Vil

Built out over the water stood a tiny club
which, with its Chinese attendants, trables
covered with green baiee, and shuttered verun-
das, might have been created by Kipling or
Muvpgham. Except for one long main street
parallel 1o the wnter froni, the whole town
clung 1o steep hillsiddes which rose from the
shore (o o commanding chadn of ridees a half
mile back.

To the eves of our tra rt-weary Mannes
the sudden revelation of this trangull harbor
and nestt Jittle town was: accented by the
appearance of the sun and a sky which partly
redeemed hopes engendered by Hellywood.

As if we were world-cruise 1ourists, our ship
was soom surroundled by dugout optrigger ci-
noes.  They were handled with alarming care-
lessness by extremely bluck islanders whose
hair, standing inches upright from their heads,
was colored in disconcerting shades of red and
vellow,

Efate iz the chief, but by oo means the
largest, of 4 group of 14 principal Islands.
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In Vila American Fighting Meon Cecupy the Paloce of a Little Leaguce of Nabons

i land Command banos 1 T thic  resicen | the retired president of the Noew Hebrd
il Coplanrt i ulral praiiilada | = [aud i i LI L fween o Hot Ll il 4 French i
l riviment l Anehi-French Candominiem, s figali P
| i | il il i i i | & I i WiEirn LTEEl  TTHGA i n 5 Ik
[hese, nnd mumerous smaaller ones. stretch (o st of enteni: disease. the usunl seguel to o

ot 5330 mues between New Caledomia and met] of raw native ot
the Ssolomons Ahhouvh named the New

Hebrides by the redoobtable Captain Janw Wild Pigs Alarm Sentries

Cook during his secand expedition, they had  Cuttle grazed ut will under the palng an
heen first sighted and party explored more  wild tuske nigs snorted through the junele.
Lhan LT il oA hall carfier by Pedto mgch to the alorm of our sentries R LA
Fermandes de Chirns,® nal patrols. Islanders held their lands in com-

Phough o Portuguese, he was a Spanizh sub ikl anc Uved m communal villages ke thal
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AV O 3 NMUMoer Of PDEdceE TEmeEs, suUcly as the sy v odueEoutl canoe: several hundres
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dos, tangerines and other kinds of citros frults  wpd “Revealing Earth's Mightiest Ocean,” by Albert



]
- —
[
et
-
G
BT
all
il

Paulms and Planes in the New

P )

AT |

l.‘-. .

To Melanesians Oor Smahing Nédgro Antairerall Gummers Were "bSavade ndimns™
When the Avmy™s cnlored broom amived of Santo; o warrish Marine snread the rumeoe £l wire frissh from
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1
Xitican el
hlocks had a town of their own beyond range aothonties in 1887 agreed of & joint exercise
of mainland mosquitoes amd fies of pollce powers. In 1906, whed economic
l'hough somewhat softened by stich modern rewards from the plantations were high, the
improvements as white men's trade poods and  twe nations set on [ool a4 joinl gbvernment
rmplements, nalive 1le m fhe Soew Hebirides v\ cumberssime hich court was sef up under
remained substantally what b had Deen 1ol t |1r|--!r|r-|--'.' i a neutral fudee to e nonm
centuries, White men, mostly French, had npated by the king of Spain U'wo Separate
their plantations, and English oossionarfes  1sland police forces wore established
bat] clithed the black women in P9th-centiry Thus Amerlcans were treated every evening
Mother Hubbard dresses: but the Slander wiz 1o two distinetl o itnry ceremonies 'when Lhe
stjll mueh as he had always been, thanks in  respective fags came down: o British guard
SUTE TRCRSUTE 10 Wise governing palernabsm, f wlanders stomipine up to  Govertimen
House to the deep, nlmost raucous, noles of
short British buples: while. on the other side
S nomalter of Tact, goveroment i the Seéw  of town, black pothas, still armed with ‘the
Hebirides was itself |=".|_.-||I_-I-||._|_|_ longt ald Lebe]l rifle ind sword bavonets ol
Historically, the condominium, whose com=-  France, rendered their own homors with ¢lar
lexiiy bafled our Marines, wis an culgrowth  lon French trompels
Of a cemtury of hloody native uprisings, Anglo- Even here, however, Hritanoin muled  the

An Ulnusoal Governmment

French trade mivaloes, and bitter hostility  waves: for the British Resident, who kepi
hetween . missiconanes and pon-running whis-  feudnl state on a tiny sland in the middle
hev-smugeling traders af the harbor, had twoo members of bis oomn-

As tension mereased, Britishoand French ostabuliry untlormed m Boyval Nowvy clothing
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The New lHebrides Served ss Jumping-off Bases lor Our Solomons Conguest

as the hoatmen of his immaculate brass
bound dinghy,

That the condominium tormed out ta he
rather inefficient was a discovery which be-
came appuirent fust as New Hebrdes planting
passéd [ts zenith. Thus our “pioseers’ (engi-
neers), often tracing their way thropgh the
jungles along the rusting tracke or crumbled
embankments ol formerly ublguitous nirrow-
gauge railroads, - sometimes - encountered  the

ruins of what had been, two decades earlier.
prosperous and ample plantation hooses. A
former large seitlement ot South Bay, on
Efnte, now was a jumgle ghost town.

Jap Raodio “Welecomes” Marines

The wast, drafty building erected at Vila
in 1910 1o house the jomnt cotirt amd other
condominium  fonctions was converted 1nto
i Dield hospital for the Marines, [ts yvellowing
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Elate Notive in Costofl Compaign Hat Gets Rich Quick Doing Morvines” Laundry

A bucket biar of zoap, and Amercon musck sithoed the Initin] Bnckme foiees Laber. sul by i I uatied
{or modest sgme, | g Lhe week s wanh, Sown they eormed to charee al]l the tale wolilld e

1 = L8 fifl i
One Hand Gloved, the Oiher Free for Balancing, Navy Boxers Strive for a "Knock-ofl”'
Thiz shipbosrd sporl, waally plaved on o boom o vt waler, 18 g shore gome an Espirity Santo,  Thie sidion

fellme his opponent i3 "king of the boom™ unless be hos committed & fod! with the ungloved honi,
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138 The National Geographic Magazine

Rope (limbing, Workaday Chore for Men of Sail, Is Of-duty Fun for Lods of Steam

Al o Thanksgiving picnic on Sanip, sallors risk blisterpd hands to see who can “shinny op” larthest  andd
gebrel. A -a male, there s [Etle peed of rope climbing on modern ships. Believine this 3iond was the Jecendis
sotthern Continent, Uoiros named 88 Acstraliy del Expinto Santo on = discovery ino 10050 (pages 230 jnd 249



Palms and Plancs in the New Hebrides

for overtime, gangs of
intdenturdd isliniders
were marshaled. They
were [ed by hlack
policemen arrayed in
immaculate

Firines- bt
toned kKhaki. green ||_'|E-
0% caps with scarie
pompons, and no foot-
rear whaltsoevet

Der men speedily
learned] that the sole of
n Melanesinan fnot
comldd outlast povern-
ment rawhide.

Chur arrival unforiv-
nately comcided with
Lhe [atter part of the
rainy . sfason, the un-
hesalthiud humid period
which in past vears hud
senl many winte men
(o tropichl grives

Mosguitoes snd miod
were disonverisd as the
Maorines" worst  ene-
mies, with tifline heat
o runnes-ap. But there
werg mads o be cone
structed and feld Torti-
tications (o be erected.

ot immediately
recomized. ngl soon 1o

strike with overwhelm-

|
-.J.
(]

Ing force, wis Lhe

aclded blight of nuo-

larin. We had entered

one of the worsl en- ' Waky, DS
demic malarial regions To Prevent Athlete’s Foot, Bluejnckets Bathe Feet in

in the waorlid Helore a Chemieal Soluton

our occupation had mavs Lhe dpn: “War on' files—starve them by nob tbening cocomuts™ Th
lomg- comtinued, we had thor cotnments: “Though a plugue in themeelves, Mhes were ooy, Onen
renssn o be thankfu coconuts- callected waldr n which malarial mosquitoes heed™ (page 240)

for atnbrine, the vellow

coal-tar derivative which today lamgely takes foxholes or emplacementzs  from

the place of quinine, now scarce beciayse of the
1aps’ seizure of Jhava early in the war.®

s our emptied convey set sall, together
with the protecting paval force which had
sereened the landing. we took stock of the
ieland,

Like mist others of the wroup, it was of
[airly recent wolconic origin, as its frequent
minor earthguakes and sieaming crevives in-
dicated. In many jungle streasms It was pos-
sible 1o find a hot bath warmed by subie-
Fiiedn Springs. |

Just under a fertile laver of topsail lay
tenacious sirata of cornl at o depth which

prevented
bemg really deep unless excavated with much
efiort,

The slanders; despite cannibalistic tradi-
tions, were genninely friendly and reclibsly
eager o help anv Americans, One notch
above the tribesmen, most of whom spike
pldgin Eoghish, were the Tonkinese, diminu
tive men and women recruited by the French
Government in remote Indochipese villases
and indentured 1o serve abroad for specified
terms o veirs,

* Lo “Healing Arte In Glolal War.™ b

Afwond:. MSaTeawar GEoearnw Macirise.
betr, 1934,
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Their distinctive costume was invarinbly
llack frousers and white shirts or Dlouses,
topped off by carefully whitened pith helmets.
CUne never koew for certum how many enemy
eyes peered from beneath the Tonkinese head-
gear.

In industry and agricaltural prowess they
weere matched by the few Chinese, who, true
to their customs, s ed along jungle trails
o murket under heavy poles bending with
loads of hand-caltivated 'L'ﬂﬁ,t'!-ﬂhhfh

The white population, most of whiose wimen
had been evacuated. was divided between
French planters and Australian  townsmen,
principally traders or technical personnel, such
as the engineers who operated the local radio
staticm

Some months before our binding the French
had run up the Croix de Lorroine; flag of
Fighting Frunce, which npw floated  just
henesth the Tricolor in front of the French
Residency. The New Hebrides, in {act, were
the first colonial aren of France Lo |1.I|-r.'ﬂ;.ib
support 1o the new Free French government.

Marines Take Owver Jap Store

Such Japanese as the New Hebrides had
previoasly harbored were now in Australian
prison camps.  Une of the first acts of our
oucupation wis to tike over the sfore of the
government-subsidized Nanve Boeki Kaisha,
or South Sea Trading Company, one of
Japan's principal agencies for mperialistic ex-
pansion, both in the mandated islands and
elsewhere.®

This establishment in Efate was comveni-
eiitly located just on the water's pdee. with
a capacious warehouse and concrete ramp;
The latter gnve nol only access to the main
highway but also an unobistructed view to sea-
wird of the entire hitrbor,

In one of its desks, rommaging Marines
lound o carefolly deoown map of the Carib.
bsan wrest, =ovme 8,000 miles distam, with all
titles and distances (usually runping between
labeled strategic points) prmlrd in Japanese.
The last vestige of the Nanyo was its Fapa-
nese-English sign, which for many months
afterward hung as the principal sign on the
Marines' post exchange ( page 230),

As otr forbes dug in, we hod mere lefsare
o observe the tepercussions of our arrival.
The first and most spparent wos, of courge,
n handsome rnze in all prices. as well as a
scarcity n such consumer goods as jackknives,
Australian ale (consumed warm from guart
bottles), native souvenirs, and cookineg uten-
stls ustislly stocked by the traders for native
barter.

The tribesmen rapidly became accustomed

The National Geographic Magazine

to our presence, especinlly becnuse we hired

large thes to assist us in such wotk as
road  bullding or general labor about the
camps.  They were wecomplizhed natural

musicians whose singing of some  familise
hymnd reminded many a couthern bov of the
Negroes of his homelond (pages 232-3),

1t waus g short step from hymns (o Amen-
can secular songs, and 1 <hall never forget one
morning’s sight of a native gang tramping: 1o
work to the harmonized chant Of “God Bles
America.”  The strains echoed  fesllngly
through the jungle long after they had passed,
Another favorite was “The Marines” Hymn,™
This became a trilial favorite, although many
natives still had to learn just what a Marine
Was.

Diespite the abseoce of fixed agreements on
monetary matters, United States currency be-
came the chiel circolating mediom  except
arong o few die-hard English who continued
their affnirs in pounds, shillings, and pence.

Althvugh the Americans brought with them
mare than a quarter of a million doellars
in silver, an unanticipated shortage of Amer-
ican  chinye arose.

The mystery of the disappearing quarter
million wie onsolved for weeks until we dis-

‘covered that the islanders were collecting this

new “hard money™ amd burving it with their
Ireasures,

Chir first six weeks in the New Hebridiex
came to g close with exciting events.

The famows U, 8. carrier Enterprise hirought
Marine Corps pilots for our new base, and the
great Coral Sea Battle was fought amd won
literally next door,

“Down-under”™ Winter Sets In

Having been in action at Pear]l Harbor, our
Marines were under no {Husions as to Japanese
air power, anid the sight of (riendly aviation
aloft in force was one Lo gladden all hoands.
With the Japanese Fleet routed and the rainy
senson dripping o 4 close, our outlook [or the
“dowmeander” winter | June-September) wias
encourpging.

Less henrtening were mations, post-exchange
supplies, and mail.  As an overseas expedition
destined for un advance base bevond the usual
range ol provision ships, we had been sup-
plied with ample food for subsistence and
health, but all in canned or dehydrmated forms.

Uur diily fare ran about as follows: (1)
corned beef; (2) luncheon meat: (3) Vienna
spysage; (4 canned salmon—all nourishing,
no doubt, bt ey them vourself for o few
momths on end,

* 500~ Japan and the Pactfic,™ I Joseph C. Griew,

NaTiowan Geoewarrrn: Maoaose, Apell, 1934



wavy Wings over the Pacihic

Truling Yupor, n Navy Corsair Makes Tracks in the Blue Pacifie Sky
As ibe Bglter climbis in the substmatosphere, molsture condinss lathingd s wing thps, Rapldly these fines grow
e hillowing cirrus clowds;, o telltale fve avistors senrching for enemy planes

Matlnml Gevprnilile Re'leds Enlleibsspis. 71, B Nary, Fofeegl

Are Jap Fighrors Fliding Behind That Big Cload? Resr Gunners Wonder
Ever watchiol, they crane their heads fromm side to sde and up and down. lookine for intercepting Zeros

These Diopumtleds dive bombers huve just left their carviess dick and soon will be droppine LO00-paund bomba
o Wake Jalanid (Plates T1 anad 1110,
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Palms and Planes i the New Hebrides

Dehvdrated potstoes were our particular
aversion. Although the mess sergeant was a
virtuosy, formerly  having cooked for secre-
taries of the Navy ot Camp Rapidan, and an
eager experimenter to boot, pever ip eight
months did he devise a really palatalide way
of preparing those dehydrated spods.  Vienna
sausagre was in much the same cliss (p. 251).

Post Exchange Supplics Dwindle

Post-exchange supplies (cigareites, candy,
gum, toilet articles, nnd the like) presented
another problem despite energetic attempts at
i osolution, On an isolated fland, with no
place to spend money, and a diet of expedi-
tionary rations, our men cleaned out the ex-
chunge in short order,

What had appeared to be more than ample
quantities of beer, candy, and fruit juices
turned out to be barely sufficient, particularly
when delays in shipping or priorities prevented
supplies from getting to us,

Az stocks went lower snd lower, an ingen-
ions Army-exchange officer decided to augment
his declining revenues by the cale of chilled
coconuts. These were eéngerly purchased by
solchers who, gn an island where every second
tree wis a coconut palm, would have scorned
1o pick. ome from the geound.

But coconuts, in less amusing aspect, ng-
gravated our most serious problem, malaria
control,  Lying hali rotted or split on the
groined, the shells filled with rainwater and
became o breeding place for Awopheles mis-
quitoes {page 239).%

Mail was the worst fack of all,  Average
traveling time for letters from the United
States to the New Hebrides averaged between
siv und elght weeks, For some reason, never
well understood, return mail to the Siates
trioveled much faster, often requiring but =
fortnight,

As each ship stood in, the first question
woidd be, “Any mail?"" I the hles:aeé “Yes"
came in reply, it indugueated an imprompio
holiday, regariless of the doy or hour.  Cur-
ausly, V-mail fafled to arrive any faster than
the rest, and many maripes preferred stundard
ietters to the half-size photostats.

As the “winter’ wore on, it became evident
that stirring events were in the making. The
Japanese had occupied Tulagi and were husily
hewing an airfield from a eoconut plantation
on Gondalcanal.

To stop this advance, we sent a detachment
of Marines 10 crente an airbase out of the
tough jungles of Espiritu Santo.

Largest of the group, this forbidding island,
called "Santa™ by people in the New Helirides,
loy anly 500 miles southeast of eoneniv hiises
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in the Solomons, Discovered in 1606 by
Quirds, it affords n magnificent natural har-
bor in the great St, Philip and 5t. James Bay

Fighting malarin, dvsentery, and the rainy
season, thise Marines won o constroction
rice with the Japanese by finishing their air-
feld just nine days before the August 7, 1942,
attock on Guodalcannnl,  Despite tropical dis-
eises, mtense heat, andd a shortage of rations,
the gigantic tusk wns completed without o
single loss of life from illness (page 253),

At the time of our arrival, Santn was the
lonst civilized spot in the New Hebrides archi-
pelage,  While cannibalism was something of
o laughing matter to units in the southern
New Hebrides, it was anything but that in the
north.  As recently us the 1929%; while men
hitdd been ambushed and slaln,  To our relief,
though the natives reckoned “lomg plg” a
delicacy they preferred native meat.

Marines Win Airfield Ruce on Santn

Nevertheless, jungles in other davs and
in other hemispheres had been htaved by
United States Marines. With the 1raditions
of Haiti, Dominléan Republic, and Nicamgun
well in mind, a detachment departed for
santa, there fo comstruct and defend on ad-
vanced dafrbise, a feat which afterward wis
to become one of the minor legends of the
sonthwest Pacific,

IT Efate was wilid, Santo was doubly so,
though the natives seemed (o have quite as
much respect for American troops as we had
[or their stew kettles.  They wore ceremaonial
Wincloths, and little else.  As with many prim-
itive peoples, women did most of the work,
while the men lazed in g sort of fraternity
house or lodge hall, where periodic rites of
sopme kinil were celebieitisd,

Cnly one event during our stay was ne-
ported o have vnnervied them, Upon nrrival
of o contingent of U, 8, Negmes, an imagina-
Live Marine spread word that the newcomers
were American Indinns fresh from scalping
forpys on the plains and thirsting for more
(page 231.) N was hours before some of
the Hebridean cannibals could be indeced 1o
come  within reach of our Negro  (roops
Within a few weeks, however, amity prevailed.
Homesick Negro boys had already ndopted
pickininmy mascolz from neighboring viflages,

With our growing defensive strength on all
islunile came a remarkable network of mads
penetrating every hungle fastness,

The usml technicue in such highway proj-

® Soe “Saboteur Mosquitoes” by Henry H Spape,
ancl “Life Story of the Mosquite," by Grabom Fair-

chilll, Namowar Geoowarmme  Malans, Fehimgey,
L,
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Matives Help with the Clerking m Vila's Post Exchange, (Onece the Japaoese Club

They speak hittie Eaplish, bul mist ol
1

.|'_.:'-_-I Padardikun (LESR s GO {EE LA i LT THRFE MEn.

mative at left uses his tight curls to hakd a  pebicil

ects wag o decide from map or personal reci-
paissance the general trace of the road, and
then send out a bulldozer, followed uswally
by snother (ractor and n couple of cross.
ooantry trucks, with o bore n path
straipht through the juneh

['hi= technigue was practiced with particu-
lar success by ope hord-bitten Nicaramguan
veleri, rodid  building —" smaghing™
might be lern—astonished even the
Engineers.

e this
doxer supposedly
several days, to renppear many
armrte the astounded oufposts of &n
R 10 COmIm-
nd only by sea.

ATt

bl Lt
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imjuassable Jungle for
milies
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sarriwan which ontil then had
ncation with 1the res

! 8. Route No. |1—Extended!

Lol the 1sin

In time, American road builders encircledd
Efnte with a practicable motor highway which
wis promptly dubbed U 8. Route No. 1.7
Nt content with the werbidl  designation,
homiesick Amerlcans painted resulation biack
amdd white shielids; exactly like the familir
U. 5. highway markers of the homelund, bl

Efute, 17 8. X 1.7 as i the

]||_'.u_”_.'
MNew Hebrides had been Ohio or Caliform,

Ill.!ll. |I'_I:

LI Cuh TrEn
Eliasuieh eviery

\Dermn - money

o the Army 'A
g Efnle Is 5 puil ;
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Carrving the play still further, short cuts
roads  wWere mitrke o as “alternit
routes or “by-passes,’”’ and in the sicanity of
CAmps there rose hillboards and roadside siens.
psually advertising mouth-watering delicacies
or equally mouth-watering blondes

"Victery gardens” wete onolher pastimi
especilly on putposts remote from the melno
politan Heshpots of Viln. Al one battery
position a leathery Muarine Corps gunnery
sergeant turned farmer acquired a few chick
s from a ' villame and on-
joved an independent inoome from the sale
of  Dreakfas! eges (ucually as common s
racium) to his battery commander.

Oy August § and 6, 19472, our observation
posts made ont large convoys steaming north,
well to seaward, and our speculstions were
pnswercod with the dawn ol Aggust 7, as we
iearmitl Lhal our comrades were at last landing
;II Lhe solomons

Alerted ngamst enemy counterattack, we
TILET weapans but our radios
nnd were rewnrded by one of the unigue
plav-by-play broadeasts of history. By pure
wiendenl ane ol our racdpumen o ]1 4.‘||n||4 LEf M
the frequency used for am-ground commumni-
cations in the Gundalcanal-Tuolagl area,

or side

1
NeEAr-ory- nasiv'e

not only our



Palms and Planes in the New Hebrides 751

mlf;flﬁ TINJgFENYN YR

¥

—

O Thanksgiving Dayv. Globesgirdling Turkey Meets a New Hebrides Receiving Line

"Thi=-waisa far oy [eam what we bhad in the eardy months"™ =ve the suthor, admitfegdiy emviouws, “All G
turkey come lrom cans Bleles! *YVieons sausiee’ and ‘corned bes) Liehvilrnied polmioes were Lring ik I

hir would, the mess =erecant was unahle to camouilopes them"™ (poge 24%) Mot tle biarded sadbog
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Woemen and Babics to the Wl

D Hard Benches.

Yien o the F-u!l.

the Mission's Congredgntion Is Divided,
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A= the dny wore on, we heard continuous
reports and messages l'll!t:lﬂlllﬂ the pro
of tur forces, Onee cime the thrilling order
from a bombing-=guadron  commander who
launched a devastating attnck: simply: by the
radioed  command, “All right, bovs, excovate
that hill!"™

When 40 enemy bombers swepl over Gua-
dalcanal next day, a stafi officer, appurently
carried away by the excitément, continued o
running dﬂn:nptlun of the raid, & In Ted
H!-I'-h!-llﬂ. into. a live miu.mphunr' “One . . .
two . . . five . .. wete shooting themy down
like ﬂi!:ﬁ-[ [ personally counted 12 down from
that last wave, . . . Oh! Oh! Here thev
come agnin!  'm sioning off and going under
a table!™

With this Inspiriting inteoduction te the
months of suspense which were to follow while
the conguest of Guadalcanal hung in the bal-
nce, we found ourselves to o certnin extent
“behind the front,” though occasional entee-
rise by enemy submarine commanders or
ong-range avintion served to remind us that
Tojo still kept the New Hebrides on his visit-

ing list,

Hospital Planes from Guadalcunal

What served oven miore dramatically 1o

int the tenseness of the perind were the daily
Eﬂﬁpﬂnl planiea, Ther evacunted Guadal-
canil’s wuundud,, usunlly baggard, unshaven;
andd in the clothes which had served them for
past months,

Eiate had the first base hospital tp which
the wounded Marines and Navy men were
brought, and Santo was the Inst avintion hase
south of embattled Henderson Field,

As the Navy ned control of the petiloos
seas of “The Slot” (az the narrow strail e
tween the Solomons i known ), its hand-hitting
ships, muany of which showed scars of close
combat, put nto. Vil

But the sex fghts of November and De-
cember, 1942, brought an end to the suspens<e,
snd the Guudalcannl battle, to which we in
the New Hebrides had contriboted vital but

nsung assistance, came (o s mopping-up:

slages,

Not anly the Marines of Henderson Field
but those of Efate and Santo would shortly
be relieved hy the Army for rest and then for
sreater hattles to come,

With the capture of the Solomons; our many
memths of wark had come 1o fruition, For
the first time sinoe the preceding March we
were more than three hours 85 the bomber
thies from hostile ses,  To think of the New
Hebirides ns a rear area seemed a little strange.

Active war had come and gone in these far-

The National Geographic Magnzine

away islands, We had found 4 tiny agrarian
civilizntion, such as it was, encompassed by
lomely ocean and jungle well-nigh as track-
less.  The number of automobiles as well as
miles of motor rosds in the group probably
woldd have totaled less than Ofty until our
mrrival., Now hundreds of additionnal miles
of highwiy were ceaselessly  troversed by
American motor convoys and patrols,

Island bove, who once wore gay trade-goods
loin skirts, now appeared in castofl American
military caps or other articles of  uniform.
Coloninl civilians had learned the use of Amer-
wcan goods and money, and read our month-
old vewspapers, One island attendant in an
officers’ mess became a regular reader of the
New York Times!

Un the other hand, Marines and =ailors had
learned to weave prﬂlm thatchwork. They alse
learned, after many tribulations, to sail out-
rigger canoes. Usually the first cruice of a
niwvice includes at least one capsize (p. 254).

Bows and arvows, once exclusively tribal
weapons, appesred in such frequency on our
cutposts that the commanding officer deemerd
it necessary (o forbid thelr use or possession
by any Marine.

Encampments had struck their tents and
moved into thatched native-style huts deb-
nitely sudvantageous for camouflage. Strange
Australinn idioms and songs, such as the im-
mortnl “Bless Em Al were blossoming on
American tongues. A few hardy gourmets had
evenn tried to French-fry tamm mot in a fruit-
less attempl (o by-pass dehyvidrated potatoes.

H'i.' the time another outfit comes to relieve
us." wis the prophecy, “we'll all be qwitu,mg
from the tree¢ limbs with bones in our ears,

But relief did come,

Under Three Flags

In the winter of 1943 the New Hebrides
Marines rolled their pmeks, slung rifles; and
tmlnirked o transports which had brought
soldiors (o relieve them,

The change irom front line to teeming rear-
ared base was complete indeed.  Mail would
bérn to arvive fortnightly, jungles would be
cleared to make way for miles of stacked
munitions  and supplies, and, if transports
laden with combat troops appearéd on the
horteon, ome could be certain that they were
not 4 hostile invasion convey, but probably
coming for a practice landing on the beaches
uf Mele Hay,

Thus the New Heébrides, veritably n last
irontier in the Macific, have been transformed
into: an Americin  bastion of defense over
which the Stars and Stripes, the Union Jack:
and the Tricolor share their watch.



NATIONAL GEOGRAPHIC SOCIETY

GEQOHAPHIC .ﬁ.IJH_TH.'lH_THﬂTTﬂ‘ﬂ BUILDINGS
BIXTEENTH AND M STREETS NORTHWEART, WASHINGTON ¢ I, C

JOMN OLIVER LA GOHCE. ViceTresideni
CHEORGE W, HUTCNISON, Sacpeiury

GILHERT GROSVENORE, Presldeit

ROBERT V. FLEMING, Trowun

HENBERT A POCLIL Assisiand Tredsuter

THORLAS W, Mok NEW, Asslstont Secmetory

LYMAN ), BRIGAS, Chudrman; ALEXANDEE WETMORE VieeChalrman, Cimmities sy Hoseuril

EXECUTIVE STAFF OQF THE NATIONAL GEOGRAPHIC HMALALINE
GILBERT GROSVENOR, soiton
JOHN OLIVER LA GORCE, Associats Editor

J. L. HILDEBRRA
Ssstsiuter B L

HMELVILLE BELL MR KSOR
Nowmmndaitnl A0

JAMES M. DAHLEY
LChist Cantograpber

NMEWMAN RUMBTEAD
Wescarch Liriostrasbng

CHARLES E- RIDMNMEFORT:
Cartogersjslu: Siwll

WELLMAN CTHAMBIRLITX
Larnngriujleic Scad

CHAKRLES EVANS HIVME=S"
Fisrmerty Cleied. Jusziie ul U
Loiietl Sexies

WALTEWR 8 EI_IrFill'tEl
Prestdemt Avpetbenn Tolepibsoe sl
Tedegraph Cu,

WILLIAM V. PEATT
Adpulend L & Mavy, Hetirmd

LYMAN 1. DRIGLSE
Dilrertonr Nutiomd Buaresw 14
=iondnrds

GEORCE B FUTNAM

{Commissjoner of Lighibonses,
Hetired

THEODORE W. NOYES
Edfivim ol Tha Eventng Sra

L. €. COLRERT
Rear Astmiral. Tirectnre 4
wind Conndigfie Simvey

GEORGE W, HUTCHISIN
Secrviary Mool Ceographil
ol y

E A yisi

FREUVERICK SiMPMOM
hesteinml Bl
MeFALL KERBEY
Chlay anl 2 DM BTV
LEC A, WORAN
Editorsan] St
LEONARD ©. ROV
Eabbtoriad Stufd

WILLLAM H. NICHOLAS
Ediporial Seiafd

. BIARKRIOANS COLTON
Edlioreal »ail

BOARD OF TRUSTEES

EOBEERET Y. FLEMING
Piresident amil |_'|=11.:1.'m:||l'.l il 1 i
Bionl, Wiges Sabionn] Rank

T H. AWML
Vermeeral, T, 5 A, 4 damimn i bing
L B Army AdY Fiordes

LEROY A LINCOLN
Prwekile g Mangopandivwn Ll
lnsurance Coinpony.

BAMORY 8 LANXD
Meiir Adhoirs] Ve SNuey, Retirod
Cielrmen LT 5 S orisdmue Cmmanlssion

AVID FAIRCHILD

Srjwerind Al iomil orer, 11, =
Depsartaeent ol Agniculture

ALEXANDER WETMORE
Assiciunt Seenstary, Smltheamtnn
Tiatiinsinm

ALRERT GROSYENCR
Eatitog of Natlous) Cecgrafilzle
Aligesl g

FHANRLIN L. FISHER
bl - Lsisteatbomie Do

SIAYNAKD OWES WILLIAMN
ket Foredgn BEdliaral sdai]

Wo WOMERT MOOKRE
Forelgn Ediviorkal Sl

INEZ B, HYAN
Hewanili Maaba i

EnwixN L WisHEXD
Uikl Mictogruphiice Lo oy

WALTER MEAVERS EIWARERN
Matrntions Lrivlslo

HOHYN J. PERSIHTING
Cremmenl 1 the Aamdes i
e Vinried Stutes

CHARLES P. KETTERING
Presidunt Gaonars] Midars
Risezich Corjaoracian

CHARLES G. DAWES
Eririmmely %ic e Presleleizt
i e Cnlted Stites

JUEAN T. TRIFFE
Prusildla il Fan dinarsonn Adrwiys

HLISHA MTANSON
Lawr=r and N oturadiot

LLOYT T WS
Prewidami Chragpeske yml
ot e TJ-.ltp_ll:l:rmr Com pantes

g ey Rk o
(Hep | L}
I:I_n_'l]:-L n 1 m

aF Srsem
JOHY OLIVER LA GORCE

Mawrutiale BAgtor of tlie Malimmal
Cepographle Magirine

CROANIZED FOR “THE INCREASE AND DIFFUSION OF GEQCORAPHIC ENOWLEDGE™

Tr emery, ot the pairprees (of whinh it was {frgmded
ffty-ax years ks, be Nationsl Gespraphic Soclety
peibfiahes 1is Magudlne moalaly, AN feeeipits @0 -
vesied 8 The Mugasine ekl or sgpendid oty o
pitvinpde geisgraphle bswhiedge.

Arileles and pliotsgrsidie afe desliml.  For maiesial
The Mugssite dsrs. geoetsds tehilsberailon i rnake,

Iot fuleflelom o the editorin] and photogimphle srveps
erislanily being mude, The Society o s poidsgme] miiee
i VR selemnisbe expeditioms, sy o witlch peguinsd
peire of hield work o aclieve tiesr olsectives

The Soidery’s motahln oxpeditinne  bave ;I:Hn.hﬂ! huuck
the histnree bomrteoos wl the soibirswoestoors UV'nieed Segides
i on periasd eatly oighi oepiostes  Deiods Colambos
vromse] PR v, ¥ -daving Use taime of the vy
commmiial dwollings i vhat init, Tha Saciety's me-
pacpin-birs @l ved) sevreta thor bed puredod bisoriana L
thinee bndred edne

In Mexire, The Boclety ool the Smithominn Tnefiti-
tion. Jnnoary ¥, 29 W dissrvored the mldest work of man
i the Adrmricas (ot whilcle we bove o baie. . Thie skab of
wionse in engraved in Mayon chametrrs wiib o doete wisichi
maans Movenber 4 200w oo UEsinden Coreelationd. Tt
amiedates Ty 2N yegrs gpoyibang berodfore dated In
Amernn, and reveals a great ceoler of esrly  Awiionn
citlimre, previondy PETL

O, Nimamiiber 19, 1938, in & flighit spotsseed. joingly
by Ahe Natlonkl faragmaphie Sochey and the U5 Ay
Al Corpe, Lhe wrald's largest bsllimim, Baglier I, aw
crndel o o werkld shidode opeorrd o T30S fees,
Capt. &bert . Sevems & E.ln:.. Orvil A. A ndeipon
Lremik jidinft ti Lhe goeodnls = f of wriemuif inedrms
tits, wind obhiafbed femilts of extrannkinary value.

The Mittiemul Gru'unfllir Swiety-10 £ Navy Exge-
abision raonped un desert Cantes Babaned (o mbds Paaidhe i

ascresstully heotograpibied aml vheerves] the solar eclipes
el YUY, Th Meetdeiy has takeit jait bin many: jrepscis
L inyiedss Dogwisgdpes ol |he st

The Sciery oofipemated with . Willkam Beehe in
derp—=ma eplirstiioons off Bormnda, diiving which e world
muond depth ol 3,008 oot wes atinlned

The Declisly griirted S25000, anl le addiibon 75,000
was proen by bsfbeidasl tnonbers, e bl Uriversinens
wheit the eongreslnnul spgeoprastlon (e the parpive
wis Tnetffickent, pad (hie fnedd o Ll glaiel spysidd e
in the Gilont Forest of Soquods Satlomul Bhaek of Californga
were Llisfely saived (or ﬂ:i: Armerican people,

e of the wnicld’s largrst icebslids 2nd glacial ssuteons
voreiEle the polsr reginns was shiscovensd o Adusks il
Yitkem Yy Boidford] Waahbom winls stplornng fof The
=icicly and the Horverd Iostirnte of Explomtion, 5L,

Lsprrgst, 108k, 1of Madlisnd |lomrmptls Samwd ) Wit . Mrtwripitiiem! Clyprriest serzred. &l pigfils, bperrnad], Lesiamr resarraies bales lis
Frommsd w1, 8, &  Esfe—=d o8 (s gl Ufles gl Wasliiigies, B2 U ps Brrund i2es Mutl Mebier, Aswplaars Par mallng wi El‘l‘ﬂ &l Lign jin
bor b P TP, BeR il Ohededass 1 (BT, otleitiemd Jula L, W8, o dssban . oemes gt = Ut it Paisss lﬂnm



(Guiding a warship today...
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A gift thet whispers more Hhen words con sy

TO GUIDE WIS WARSHIP, the Nnvy Navigator
depends on timepleces of Ineredible precizion

Lhe Hamilton Chronometer and Chronomolors
Watche T'o build these urgently needed, acco-
mite wir instrumenis, Hamilton has had to
stop making watches Tor civilinna, Put some-

The i¥ere Fhat fevs Bu=ly |0 Tho
e w hinee el by the etrn-
peetal BEfE e Lonse wi e
e jenrkrs sliare Y o D=
3 N weallate |8 o deperdabide gt
fSnigiissllar. TRED OV EIELSEN Gl
Lidis trigleidong modd experioog Tre
wine anil  bemrst aldvioe atuninh glfis for yoour
vt smem. Hamilton Wateh Commm
GEl, Lanrastior, Detinsy lvanls

oy, Mk,

SPEED THE WINNING OF THIS WAR
BUY MORE BONDS IN "44

A WATCH

dav zoon "“1'he Wateh of Hallrood Aceuraey™
wiil be book ngnin, When that day comes, the
finest gift 0 happy ol could give the man whe's
m her heart —the gft that will express her love
far ki with greatest eloguence—will b n
watlch worth waiting for . . . 8 Hamiltonl

WOoORTH WAITING fF O R



I I_I LLNeYEr I _|||-I Linl= % 8w sieain

nnd every saobtle ehanee makes s

habiv dava harder (o recall,

Hut movies ey I e [ by Llas L.

miGnients . . . reseredbo e .Iu.lill il
-."_’-'.ill. ol vouur I“-IIIJII..lIII] = = a B0 _'| CHd 2l

{FeEslEe = Lo nf (BE[EE NN ER ;.IJ|*|iI:|||||'If

v Tuivie,
.|||I_|_ I||||'I|l ITILES A= LHLE L
family . . . and when Bell & Howell

arain returnes to Bt clime work . . .

iy il |-|| Lis A

hirie fiovie=s will oo ey drvele

|'r|i-p'. et for every oy,

I'-rr LEREN S I'I‘"-"iII'Fl'I 1 R =030N J S

dleeady holds promise of truly sigmili-

| R
i | I
i Wy MeEll & Mlam=l g h
gl lad kil 1w &
s el i I
a W =i 1 T | 1
|'||||| I I = | "] | 1 i I".
- i i L]
it 37 YEARS MANKI aF THE WORLD'S FINEST TN

ENT FOE HOEME ARD FREOFESSIONAL K

Make your memories last forever

cantl relinements for tomorcow s &1
Home Movie Liamerps and |'|u|r| Fisba,
L.ameras will b —'i1|'-lllll'l'- maore {ailure-
||r-u-f than ever, F'rnju--rur—- will re-
create seenes with ile it

frrealer TR

LERIE IS HOIne Iovie sere .
II|-'I'| 1] I'III'I- ':'-i” AR I'rl_i'==-_'- YR

il LNy s L . |-|.l1 :|||n||_-|| 1|||' |.54."|..”

YL Al al
|||

l.'.i”_ L i1|ﬂ-u L anlpl |'|1||I|' o

win Laibrarv, o sre 06 W

w oot |-|'ul'----i--|L.|| enlerlainment
iin flaiw =

II'I-:I- l-|i||||li- I.Ir-i”-lull'.l I'I|||I|'-

Hell & Hiowell o O Fany, L heamns
“ew York: ||--Hjn. wimsd: W .:-—fnruélnu_
1), L. London. Estaldished 1907,

—

Gl s HpuwelV

Floav o o o samdd THOREDY | L . W ar Bonads



| -

f

Frow o o diFeal o 0T nits i rthw LIy prrerre=Rl i d & S ¥FIF IIMIERE EHF RA "r_'_"l.l'l TRE Ol LIET II'| 1 e -I'II'-""I'.-l

How America’s best loved folk-songs were inspired

18 famnily feowned ot his “devocion co muslcke” So, songs that seem to have been boto and bred in the
H in 1846, young Stephen Foster was |'J'."_'.-.-| ot o ald rodantic South —Swaree River and Ol Blasd e
Cincinnatd to wotk in Bis eldet beathes's stean Campiaarn Races und My Ol Kewtnghy Home, In the
hoar agency undl be ouggrew his “stange falint” soipds of Alexander Woollootr, they "are now, and

for enerstinns yet (o come will be, an enduring
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Bt thete wis mehady 1 EhE i Of CEEE LTI mart o Ameeican  life
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f'-.lv.-l‘.:j"lli. ard MNew Orleans, M SN :'I the mellow sougs of Stef hen Fostor a

rendered by & Magnavox radio-phonograph? 5o faith-
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Irenn & Poster, Agents But in his spare time he thie world's grear rnusic chae it has been chnsen above
would jotr down vetses in Negro dislect—and romnes gl]l athers by such famous mastern s Kredsler and
to go with them inspired by the colorful bow Rachmaminofby Oemanly, Beecham and Horowin
covironment i which he foond himsell. Fhe Mapniviix Company, Fort Wavne 4, Indisns
Scion. this young Wt Ret et Wil VT e Foll fzy War Bneds For Fightang Pownr Today — Bzying Powsr Temorrow
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"Whot's this?" Jon's neking,

*Paw-paw!™ saye the native, noming
Ehe Frudt of the' tropdonl free

It'n Muelamsinn Pidgin -Enghlal 1hal
they're spmking, a “language™ de
pcrihod i the Wonr [ puLrtrsenl s
Pockel Guide Lo New (Guines as

4  BEL LA '-'-.r LR i & Farial E"r.'_.l_h'.".'l'l_ i ko el
pamgaen, Ohoaewe, Maolny, GGermuon ond other
ET P NTTL S T bagvbher with o idnimum o
gt gaf lifernlly *-l'l'J'e.J.'l'r:! utth thar sy
tniths of eariy saidiprman,™

dre's proity pood o pedgen, thanke i the 19 papes
af common words and phroues 0 Lhe Pocket Goides
Eavpieed (o D ouifs. And U8 lueky Lhat He is. (or, ne
Ehose Cigides say, it's the cosfom of e coundry o
ume Pidgin-Enelish:

. - . it only Aelieeen udiites and sotines, B
eEm v Radiped et spandk L L L METAY ||'|i'-
Perend [itle locol longaagges aned diwerta,™

Thal's somathing - new —ohn  of
many forelirn customs ouar boss
lrurn nn they keep on B move,

There's an Ameroen  ustom
thund s just i pew to sy o

whem war keeps an thas move bifore theay go shrond,
It's our custom: ol froveling (s comfard —wlhided Lroaogs
tn traiming do ot the mate of M0 every mght,

The thrill ol going Pudiman w new to ote of Lo
Hut peo miasvdiE Lo thom (hen it will Bws o
faFs LAl
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The duplex-roomette 1w noe-
RTAR L]
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The coach-ilasper 1= Lha othor—i ear in shoh
Pullran onmfort and eonvanlenoe will be vourw fodf
femi thnn Ll presenl pite for a borth (n etdiber stnnd-
ard or tourlsl sleeping carms,

When Pulliman intrduces (hese new oies, poa'l
pot i noew concepiion of the comfort that has meds
polng Mullmoan the cushiom of the couhiry.
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@ For more than 80 years,
the greatest name in passenger transporfation
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| It's the MARTIN
\

Aircraft Gun Turret!

—one of

\
BROOMSTICK:: U'lirusi a brodmstick from the

window of a cur divigg 60 miles n]:ll_-|'|1|'||:r aml vou'll
bave some wlea of h};ul arrial ghnness weore up
agninst before the wilvent of powatsoperated gun
turrets. With a wind &f from two Yo three hun-
dred miles an bour p"nﬁ:m:.'. agninkt their gun
barrels, aceuriacy was almost impossihle.

\

FIRST: Realizing than ll.f:i of aocuratnyiefensive
fire made our bombers vulferabde, Martin engi-
neers, in 1937, developed America’s first powers
operated pun turret, 4 hyvdeaulic powered miodel
for the Navy™s PBM-1 patrol homber, Aotgrate.
responsive Lo the slightest touch, it molnted
machine guns, 18 doing a job for the Navy !

MUST: Thien in 1940 Geaeral Arfold, el 'wl
the Army Adr Forees, proclaimed powered tarreds
u - must’ for Army bombers. Agwin Martin was
first to 'r'l"lr11-|'I-FlrL i.I!I:lr-rt-.lm'J'uE a completely e
electrie powered turrel. Mounting two, 50 machine
guns, it is one of the war's most lethal Weajons

With it, Army bombers pack a potent gunch]

Dubble

e most destructive weapons of the war

3 500; Blasting the Axls on every front. Martin
electric turrets are mounied on Martim Marand-
ers, Liboeators, Martin Baltmores, A-Z0) Havoes,
a series of Flving Fortresees, Vega Ventoras.
Alliedd gunners im Martin electrie turrats have
whot diwn an estimated 3500 encmy atreralt and
are ndding to the svore every day]

MIGHTY: O bows and decks of Martin Mari-
ners. PB2Y 4 Cormpados, PBM-1"s and PH2Y 3.
the Mirtin hvdesualic turret i in action the workd
over, Lrertiiin sulis have felt s blazt, Jap ships
st afire of sunk, enemy installations raked, Axi=
atreraft destroved, Thig avearate hydeanle gun
turred is one of Ameneca’s mghtiest weopons!

TODAY: The same engineering skill that pro.
dured these greal gun tareets, also gave Amenca
the world's largest Aving boat . . . the T2-ton
Martin Mars. Now m regular trans-Pacifio serv-
b with the Navy, this giant transport will soon
he joaned by 20} even larger ssstershipe. She
the planes of tomormow, fving twlay)

Al H’:EAFT % Amilddrry of Dsprdable Armveeli Tiwew)| -

T Gress T. Manms Conrany, BarTivore 3. Mn.

Tiw Gress L Manmy . Nuswisns Co.—Owama
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Lcpans Fri:l-.r'[d: no barrier and distance fails to hamper the mmd of the
true navigator, By xea or by sky, he 15 the jomer of the near and far,
the trusted guide of travelers in trackless space. Since the days of sal,
Mamon has followed the navigator’s clling, beating the ocean tack
that bas joined lslands and Mainland in deser undestanding, When
wir has been swe pt from this wordd, Matson will retumn to its peacetime
tisk of escornng friends to pleasant, far-away places. Mawan and the
tascinaring repion which centers abour it will be brought within
teach by the most modern modes of trnsportation known (o man.

fw KNOWS THE PACIEI

MJATION LINES TO HAWAIT AND THE SOUTH BACIFRG
a PFIfE & MEW EVALAND = AUSTRALIA

BAMLLA




HOW AIRFIELDS GROW
ON MUCK, ON SAND, ON TUNDRA

Omn world-wide battle fronts America’s
pnlanes are taking off on missions against
the enemy—taking off from desert zand,
jungle muck, or Aleutian tundra.

In & matter of days, bulldozers shove aside
the muck or level the sand. And giant

cranes lay steel landing mats that are
bolted into a landing stmip.

Lonok st the engines in these bulldozers and

DIESEL
POWER

Lu:n“ﬂmﬂibbll-ﬁ-ﬁ & &

GAM [Dianply—borauss ey
are amalfer in smre, lighter
in waighi—moropel bonats
farther, arnad fof fobged peiy-
ode., with Jess fued T hew Il
handle Che cafch, sypply
powar for flem refrigarafean,
afrid Faatedi deliraridmi=—a//
wilh rruse Kol arvirrge Under
fhe arppriddae of war, F-:I'D-:I".:i'

fiery Sas po advanced (et
fhin depandable lomw-posf
power will be avarfabis for
dreativ exfend=d wes IO
pli P R RaRL .

cranes. You'll find familiar friends—the
same (rends that power tanks and trucks,
landmg barges and patrol vessels, tractors
and auxibianes—General Motors Diesels,

And in these rigorous jobs of war, a prom-
15e 18 beang written—a promise of plentiful,
dependable, easily mamntained, low-cost
power for America’s needs in the peace-
time days ahead.

ENGINES 15 to 750 H». DETROIT DIESEL ENGINE DIVISION, tstemit 23, Mich,

ENGINES. /150 ta 2000 HP., .. CLEVELAND DIESEL ENGINE DIVISIOM, Clevelond 1], Ohis

wesenssndissss ELECTRD : MOTIVE DIVISION, Lo Gromge. [,



Hurricane in Harness
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THROUGH THE DARKEST HOUR

The railroods: are part and parcel of the vital service
ef supgly on which fighting men depend. They know
firat-hand the dorknest of the hour before the down.
& They follow the progress of the war by the noture
and urgency of the burdens they carry—burdens that
never lighten through the whaole 24 hours of the
daoy. ® So through sunshine and shodew, roilrood

men serve the needs of wor, Short an help, ihor!

on fime, J‘u':ll::..' knaow the value of ayery hour ond
evary car. Thay know thot o fighting notion counts

on them fo defiver Ihe goods that Victory it mode
of —and doggedly, devofedly, they ore sficking fo
that |job, Sarme gday the dork houw will be behindg
ug. Then our naotion will look back on the couvraoge

and the will with which we foced it and judge our
fiber os o people. ® The roliroods are work-

ing now sa that when thot doy downs they
can, in clear knowledge of a job faith-
fully dischorged, look forward with

confidence to finer things fo come

Bev % ASS0OCIATION OF

WA

£¥ ) American RaiLroaps

i o ¥ - ALL UNITED FOR VICTORY
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YET ME TELL VOU HOW /7 WS ... "

Tt st mig htnuEre. pppartunitiess (o work, L dream, to mvent
i ||;._-'- CRIDG 10 Wil (ter wWavi Avd - thi - :. II-II'--' ' il.lru'l i prkrvncluinl s, Lhie e wh
mrimeE --.|".||:--'--.: e rsin On ol dlesg e, TiTa AT
e runs sounded ke doors beingr slammed in it & Dooew wede s Bl
m Dl im 4 b &) v and the pounding of AL A guns ‘hank s w3t will be _
was like puvs poancding to get outl agoin, wnd That's bhow it masd e whon e come home.""
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e tian for peaoe. For only i fhos way can Yietory
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swipd down and struck ke Lhe vengestis o viuvy's Vousht Corsair pnd Ceraitmman Hell
(iod, and the enemy fell in clusters of flame, it fighters Hamilton Standard pro pellers
prvd Lhe wir was =] with the sound of Lhes (i Umdtesd Nations bam o -
going and the water waks Bttered with pline repdving production bines o) '.m
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Carnl Sea thal’s how it wan at Yladwnay But the progress of Nash- Kol
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THE TOUCH DF\TOMOD&ROW \)N THE | PLANES OF TODAY

Swilt progrenss i phee e Pt di Fricnapata veels hown in the muolti-purpose Foirchild AT-21, And
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WESTERN FIELDS

WM@ Hation at (Was

LOOK TO THE WEST, AMERICA, and 1l yvour eyes with the
boundless expanse of American flelds—symbol of Freedom's Food.

Today, on our western prairies, our golden fields of war are work-
ing hand in hand with our black smokestacks of war industries,

And under the plow, the drill and the combine the Good
Western Earth is tuming out the precious tood that peoples
live on, armies fight on, wars are won on.

Could rthere ever be a prouder time for an American farmer?

SANTA FE SYSTEM LINES

WE OF AMERICA 5 RAICRGADS — R4L WMITED FON VICTORT




to our good neighbor, MEXICO

anil most Sarth Aiericans

Suv “Mexieo

will conjure up visions of hestas and color-

[l seenery. Few realize the importance

wil a4t erhitiie Lrade with Mexieno, vl il
ORI T e |_||-q- fis ]1llljli'", J:||.I|:||- -il||'- |.|i l]u'
b,

l'o the Mexican citizen it means machine.
PrY, CHre, |':I-I|I||--r tracltars, ..|||11r rrhanny |.J[|:r-r
articlie manufactured here

To the business muan im0 the States, 11
mean= vitul metalsvopper, lead, cine
sE= WO || fim :r“, |'I1|r||r'q. r'|:|rr|'-- .III'I' § ulli ||-|; |_||r
II"' Hil'il-r'-' I1i‘|Li”E, Wils [1"' _lH'r ”‘FIF]"I-.. |'1!r:|--|'|'
for her tabile, And where would our popula
chewing gum e, without Mexiean eliaele?

Greal steamehip organizations have been

_- )_

HELP CRUSH FORTRESS EUROPE

BUY MORE WAR BONDS

1] ;n.-mrmirrm VELLrs . . .

Theres a S170.000.000 trade with Mexieo

LG SHITPS

cnpeel

haree lu-}'um.l' te carry i for half a century,

Lyuai b U I serye s Jret trme traide
||-r!'l'l"| il 'l-.|l||'l|".l"l, rrpaselerts doctes. wareRieses
ek shore personnel, knoen and troasted In
Hevicuns engaged in every phase of the
ru.'J||r.lI'|'1 b eid q':FlflrI-lr“'r.l-.lrrr .I'rr.l-n..l'.qu'u-_

* L *

For mare than 5 vears -.I'r.'p.ﬂ af the { riden
'|-.‘-.'.'F|II I.Hh' ||'Frrrr' J'Iri.,:.'.'.'_'i'.qIl i |'I|r-- R iy
troaele Dptwwen opr eountry aned  Wexieo,
lodav these ships are on war serviee. Bue
Irurl-u'rr U TOryY I8 0TI “r”“"” FiliirFnl L |||rh'rr'
old routes, helping to promoie that muranal
prosperity praphesied by the Presidents of
-lIF-I!n"-'II r'r.l'rn'u'lrn"rr"'. fir .'irhl'rr' ||Il'r'|f!Il|!'r--|' R o I||I

Wosrterrey,

CUBA MAIL LINE o
Foot il Wall Street, Now York 5,05, Y. ;




There and then . . . the assembly line was born
E viLY in 1913, Hernry Ford had

hiE  lechniepns P
prodieetion ides whivh had coms
to fim ms he inspected a owatch
factory. Instesd of having a
wingle group of men make the on
tire assembly on eaeh Jywhes
magnelo, the umt was movesd
(Fom one worksr to pnother, T e
rEslEIt wes p il B VELLE 1IN |:!'.|'I"'!

"Why not beat this ldea on the
whole chaesisT" Mr. Ford next
sipeentid. S0 fgow, LT
vated greassd mmlls, encd
wias being pushied by hend as
wirkers nddisd the wvirion L bty
T here o $hem, [ha

nlony
rhnssis

i1l W LR O

i I.".-l||l||II|| [ plis Corpl’

A clsn=ariven ||E'.|' W L ST
orperatingg. And the 14 hourm one
reguitedl for a chassis gssembidy
were cul fo 1 hotir, J mimntibes
Befare 1910 epded, over 100,004
Ford ears hud been i, hrea k-
iy all reeords for the industry.
This pehsevement meant more
‘.|::..|| i BAVITE N Lime, miare Lhan
ereuting now methods for all in-
dustry. To Mr. Ford and hi
arocinton, This was another atep
to moia b 1ife assdor for miltions
From the first, the assemhbly
e techmique of production eased
wurking ednditions, Alimg with
other modern sdvaness, it helped

bov irnerease bhe e spein of work-

ern, At Fard, It =oon made peos-
wibile the H-hour aay. And with
unskilled labdr in many places
aprmmeg-e Hithe as §1 5 day, Ford
bagle pay wus mied Lo 35,

The azsembly line nlso brooght
price reduetions on Ford eoans,
placing them within repch of more
people.  Sharing production sEy-
inpgs with the publie B funda-
mentol with Ford.

Today, inthe creation of soquip-
ment vital to vietory, Ford men
ropbinue ther search [or beller
wnye of doing things. What they
arg Jearmning i bound-to by e
evted I the improved Ford
ETRNAITTAL LN af tomnrTow,

FORD MOTOR COMPANY "



GREAT NORTHERN RAILWAY

BETWEEN GREAT LAKES AMD PACIFIC
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SETS PRODUCTION PACE FOR NATION

Foresight of Railway's Builders  oonasement planned for settle

) memt and development of the

Hﬂlps FE,E[I Am&:"ﬂﬂ; Tﬂﬁﬂr sorthwest empire and sensed

guickly the necessity for hrond.

Ar the tracks of the Great ening the agrieolturml base of the

Northern Hulwsy were poshed repint, T hey Enew gettlems could

One of th Jll!::'!!r-_l g g :-'-'.--J.I:l.'l.'J!l'tl-. |'r.||:|f Lake 51.11r|-|‘||:f-|' not prosper on wht 1_|1|l||.'-|II|'|.H

Fine chovses come from the mik o U0 thePacifieQcenn, thesystem's nlone, 5o they encouraged diver-

fine coiiw b Diread IV |-'r|"|'|4 Fi B ritory, gification. From that enconrnge-

' | memnt prew lodoy’s gremt North-
west duiry imdustry.

In recent vears Grent North-
érn hsa encouraged development
of industries utilizing milk,
Throughout its terrilory are
hundreds: of plants devoled o
production of Lop quahity bl
ter, condetsed and powdered
milk, und a varety of chesses,

=urh territoria]l service = one
of the many things which miiks
Greal Northern grest. And il
explaning why Greal Noribern
transports, dependably, a lorge

Papkigeing Northrogst butter for your table. Sclenbific, sanibary methoia . :
pErodect high pualaly standarda volumae of the Northwest s doiry

produeis.

Llried muidk  ds whippesd in (2, N,
Chrae &f the mamy .h..;l-'.-- :-rn-:l':.;-|.r.|||;' BTy Acras wikch thrioe on L Jyorih- mare, e rpwernidabhie  Ervan s por fafEor .':.-.-'
ieeal @ rich grasing lnnds, raid 1w oited fo the dairy industey



AGAIN, ZENITH MAKES
HEARING AID HISTORY!

B

Brings New Smartness and Style
al No Exira Cost with the

New Neutral-Color
Earphone and Cord

75 NITH made hearing sld hisory by biiog-
—d g llive prechuda gealuy within reech 'of
sl Now Fenith  folkows |I'||:'||1J_'_;: rMmakes
Ilacciry again—beings v, 1o 5 costplee
i Jwiebon, an entitely pew srandard o beae-
g ard jmeariers g awyld !

Afer yeass of feseanch—Fenith dow Jdoes
for the heaning 2id whar mawdem :r'.iur':_= i
for eyeglame! MNow Ameaics s hand of heas-
IR uN WS HEL flas wich wisgbule [TETTR 11
are ey metancable, bocnose they blemd with
Y - compl e

THi wmart new Lenith csemble bribes
nn atrective new ook ol | yoasth oo e
bearag el You'll notice b deaeechisoel)
when you kol s ososteself My the s,
Swow . e uise meed Joel wlb-consciaa abosa
weating a hearkg adsl,

Vor the proof of dus wday, Asd feer the
Priai o i 'Hl BiE 1N i fogenance hat baa
miibde Arpencg awing seersldimmenly LU the
:"-.|".-.' ;:. Hadn I‘I..IIII' I .:' |||"..r|"|3._ ,'l.l b, Wiskr the
Fenith- funchised dinponsor nestuest o U

Bk ,_||1|||.||I|_ b mEaL Es |_'|' mEEdl, iine 1hE

= THE NEW ZENITH RADIONIC HEARING AID

b COMPLETE, READY TO WEAR
Witk Mew Weuirgl Celor Earphese

T TIAETNET e el s

gpd Cord — Creviml Mipophone -
Padienic Tubes — Butteries - Cine
Ewoality Toinith's Besi.

HY TEHI MMANCHRE-OF

Aewepred by Awmrrwam Mediicad
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AAZHDMED PHGBUCTS EXCLUSIVELY -
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Jewels of Today

ARGUS EYES

- L e
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difgus

S UL

Cameras and Optical Equipment

ANM ARBROR

FOR VICTORY

4

Cutaway view af the Argus “apotting  Scope
which is now as well known for military use
as it formerly wos omong sporting riflemen

fram the bhig objective luns thru the
fine prisms to the eyepiece, the rays of ligh!
are speeded to the eye with a maximum of
brillionee ond clarity This some fine
precision work will ogoin moke Argus Com-
gras leaders in their fisld

ARGUS, INCORPORATED + ANMN AREOR, MICH.




TRAVELING SURGERY THEY WEAR THE CADUCEUS SHE RATEER A SALUTE

This operaring room s mainly Falisted nen of the Medical Thie Army SNunie rutes 5 walure
ftor divstingd  Bar & s tulle Cares w2l diacrors ap) iiines + o« o I CHIY N0 duE Whie N .5
rouipped. In a0 comergenoy, Thawr emblem, the stath and Louriehdt . - o DU o0 her
Wew Yok Centisl .I:l_i'_'i_'::ll dErpoaty o { b '[-_‘. ICedn, N _'.:I;"rTI'I, it higale service.
tetive wodibd have traomn skdes gmorg the Arny s proodes [he Armny uigpent by peged 4. 2,000
ptweled, and an operuiting with 5 traditicn --| brayy zmd HELIEE grsctiesd mripre vofurme=td
gimehid b prechoalived hiese pelilens servpe pach montle 1l year

DIETS FROM KITCHEN CAR
T_-1.. strenimhening ez, | peepored

o s pre hropplct 1riam thee AM M. D. 15 THE C. O, )
1 TR ;lljn-__||;|_:-|,||_{__-.-..-.-I-:'u-.-.lu.,_-.'u al Tinin Commundes 1 o it o the
diets grt tmayn feeee. Wit Want Lary Army Medical Deparsment, diuglly a
Ere oy & peular Mwrw 1'| tine el i i[lu'JjI'I'l'r ‘II'.I1||'F. His orders colmms| Every

erain. the duman -coar crew prejiiies

persin and every de sl of Lile alsssind rhas
pwhel serves tas myalad fare

ivclifg hoapuak

Hiiie ;—T:':.r."' IFI-I!H'.LI." Trism
_fl,"ln.. rrns e I'I_Ir'i! shiers bomenard
arer the Water Level Ruonre

[LE-AFTEN MILE, these travelers drink in

. each now picture fram ed in the wimndows
ul |I|~:|| Wird Dressing Car. It may E"' the
scenic ‘Fludson River, the nch m-.ufﬂ of the
Mohawk Vaulley, of the blazing furmaces of |
some war produttion center. Bur always,
ity e, .. the gopd old US5A"

This is the last lap of their long, long
jaurney . . o & journey that may have be gun
un 3 streegher, under fire, bur is ending now
,||.|||! thic Came |.1r|p1 comlore al a modernh
"liospital on wlhieels

In this supreme service, New York |
Central s .-nmj 1o shate, Special schedules
ht Modiol Department necds, !'.7-}"1'.":"1'1' RCE
planned for maximum comior, and engi-
neers exere all thewr skl in smoeodh triin
aperation. Fou alwoard these “orains in wlite”
rde Amenca' s most aooed passengers,

YOUR WAR BONDS HELP BUILD
ARMY HOISPITAL CAFRS

EEPRESENTS
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A Mew York
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WHEN YOU'RE APPALLED by & full calendar plus a deskful of puperwork

your work away . « « and your secretary is protecting you from all

but IiImportant phone crlls and when one of them

that deskful of work melts away like an ice cube on a hot August

b -
&<
day = and mistakes and allbis are eliminnted because all
T
_ l'. e

your instructions are on regord . « « Edreka: Mr. Vice President,

»+« DICTAPHONE

A pre-war development, tested and proved In high-prionty offices, and now availsble for essentinl
uses, Dictaplione Electronie ' Dictation brings- pew facilities for both executive and sceretary in
getting things done. Each works independently, more effectively, under less termion. Write for
Mlustratod descriptive booklet—free,

MOTE: Standard Dictaphene dictating machines, without electrenic
e amplification and telephonz recording, are currently being pro-
3 duced and offer outstanding wvalue for general office dictation.

DICTAPHONE CORPORATION, 420 Lexington Avenue, New York 17, N. Y.

The won] DICTAPHORE i3 the regnteted trade inirk of Dhouphone Corprotation, maken of chetuting snochines aned arhes
saikerd recoedikip i el nning exparpirent Eeafing waid trade-mmatk
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euiabliahed oursiaading war producrion records.
LET'S ALL HAGK THE ATTACK..

y

..ln[n ;.h—'_

COPPER is unigue wmong metals. It serves you every
hiowr. It 5 symbolic of the American way of life. ..
the means of substituting electricity for the muscles
of men , . . of providing comfort . . . and [eisure
o o+ ittedd lecrrming.

There's copper in the miles of condenser tubes in
the power plant that makes your electricity as well
as in the genernting and distributing equipment . . .
in every ship on the seas . . . every locomotive and
tailroad car . . . every plane. Every means of trans-
portation and every power-driven machine re-
Quires copper.

And, there's copper in your radio . . . copper and
copper alloys in your refrigerator, plumbing and
heating egquipment . . . your plared silverware,
clocks, hxtures and hardware.

For copper and copper alloys combine to best

S a2

The Army MNavy "I pemspsne
Mies ower all of The Amerscun
Hems Company's 1), 5. Mluoni.

The Canmlizn plumts also bave

LAUY HMORE WAR BONDS

sdvantage the properties of strengrh, workabiliy,
high elecirical and thermal conductivity. resistance
1o corrosion, freedom from rose.

That 15 why these dependable alloys are funda-
mental to so many indosries, Metal workers know
there 15 nothing like copper alloys for rapid. ac-
curate production and that their uniformity con-
tributes 1o lower costs and greater overall valuey.

{E‘:— When the red metal

gels the green light
Copper. of course, is indispensable for mechanired
war. But us soon as conditions permit, copper will
reaume ity place in peicetime In&mn:r]r,, . -will I:u:.-lp-
make possible many of rthe better postwar products
wi all expect. Anaconds Copper. Brass, Bronze,
Nickel Silver will be ready to do cheir pare -
THE AMERICAN BRASS COMPANY

Snbriidiaey uf Awannsda Coffer Minrnig Camifranir
General Ofhees: Wihnerbary 88, Connecticut
I Compda: Ansconda American Brass Lod., New' Torests, Owi.

Amaconda Copper & Brass
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AIRCRAFT
CORPORATION

I-I :rl.'-u J'l'FI" 1IF Lk "I rhE l.'l.l.ﬂjl.'ﬂt [l:1i||'|"l' iFLE li“" H-IIFII"
Froduetion Line, wheeling up alongeide of every motor

F1III.'1'E]E IIH]. '.IJ!J!'FI'LILI'&L’I' H.HF-I:"II'I.:|JI_||' l.llf oy I.l|.|||q [l-* f|;||-ﬂ|

rvm e e Lo, | le miakes the most thorvugh and srewrais frre—
Hight cheeli-up vet devised. ® Rohe enginecrs developed seversl
“Ie. Jeep” models, ench for o apeeific tank, to help Kohe Buv More Bands . ..
Produstion Fighters maintain the officieney of their shills, “

even while working at top specd. They are used to “ahay” ,
Lilerator snd Conatellation motor naeelle assamblizs and cam Haold them bl \ mmnrly,
i1|:rul|;-rl i':-ll!l.'-l'l:'lill.rl:l-rr inntallntionn, * ["hesr mechanical hrains

wark rapidly; accomplishing with swiltnesn and eertuinty tanks

Ill'1'I=I1l:'J'J'_I' rl'qujr:rrg rhjrl'_r I.I!I.'h'l.'1-|'|!]ll| i.llli;lri'til.‘:lul- -.-.i-l.h I l|n.r“--|::|. " |

Y e oy mbolie ol I:I1"I-'E‘I'|FTIH:'I.I‘|.'I T L 15 pE.‘Hlll

eruipment. ® “1lr, Jeep
thromghout Ameriea, where engineers labor to give American bomber

anid Hghter erews !.IFFI'IEH:':I wl maximam lirp.rmlnhihli:.- e in grent
subntity. * Dinday we ure Yon the job to lniah the joh.™ Alter the war, this

daine JLHerican crpacily L sl ve ]'||-|||'||r|||- riwidul .I-u- ﬁﬁ-.;_“ & I.“” |.|.1|i|.'|.r|u||i|".-'

o ereste the Jobs that will win the peace we Lght lur,

ROHE AIRCRAFT CORPORATION, CHULA VINTA CALIF, « NMELPFING TO WEITE THE STORY OF TOMOMBOW



Some mistaken

beliefs

about Cﬂﬁf cr

GROWTHS ARE CANCERS

[ his 15 pot true, The symptoms that may
indicare cancer are often due to other causes—
|:-r:3_'.' ok -|J'-|."h F e N |ilE-.'i-ir. "'l. ||,-_|rii|I|____'r Ca e Tr 1_'|_|1|i-:
reports that, of the women examned for sos-
2% had 1t The portant

x Misbelief #2 ... THAT ALL LUMPS AND

pocred cancer, only 11!
et 18 that &l of these women received imine-
-|.|.|_|Tr_' _|.'TI'|"|ri||r:| _|I||] ,|1.|_||E|_||,|5 |:|r_-:|_|_:rJ:_:1u WUITY.

Mishelief #4. . THAT CANCER STRIKES WITHOUT e

WARMING

Cancer doer grve w ||r|.|'||q" [ VETYONE OVer +he

ape of 30 should know these common mgns of cancert
® Any unusual Jump ar thackening, especially

in the breast,
® Any rregular or unexplained bleeding,

. "'Lrt:'.' sore that dops not heal, T|'.ir1i|_||1_|T|:|.'

about the mouth, tongue, or hips

® Loss of appetite; or permstent, unexplamed

indigeatiomn,

e Natteeable changes i the form., sze, or colar

of u []I".ll‘_" 0T Wart

® Any persistent change from the normal hab-

its of elimination

oend for " A Message of Hope Abount Cancer.” City_ et

Mishelicf #1...THAT CANCER 1S A HOPE.
LESS DISEASE

Far from it! Mony more people are being
cured mow than over before, This 1 the resulr of
greatly increased knowledpe and skl smong doc-
tors . .. of hettér Gaeilities (o -|Ji.1:_'h|ui~| i treat-
ment . .. of greater-public realizaton that -
I_i"rru'lI frddintemnd |.|!I.|"r|"|'I|u'I: ."ur|:r.'_'.' e FIrY n'.-.-,i:r-.':"L' ifi,

= §

Mishelief #3 ... THAT CANCER CAN BE
CURED WITH MEDICINE

It cannot! Beware of quacks who prom-

pan "i'lil.'l.' CUrCE 1 he l""'_'-' kcern murthods of treating

cancer dffectinry, are A-rays, Radivm, and Surgery,
iJ.II.-r.l: Cif jl‘L 4."I-I:|]|i.'IJ[||'I|'.. -l'|l| o = ||'|-.'I'r'|-.l-]- ACE ®ie-
cesslully tréating cases which, not many vears
ago, would have been judged hopeless. Getting
to the doctor eat l}' 15 Erpportaud, .

Metropolitan Life
Insurance Company

[.‘Ii MEUOUYDAL COMPANT ) i'.'."'
Frodrut & Fcker, N
CHATRSE AN OF THE A ED
Lrery A Lincedn,
FRLESTIENNT
1 Maison AviEeswty, Now Yo 100 . Y.

T — T T . he i i e—— — — ——  — — —

wlorrupobican Life nwrrdisce Conrizarny

I Madison Aveour, New Tork HL N, Y
Plessge assinl me 3 ek al v bk e

Be, A Meuage of Hope Abowt Caness ™

N aine

FLLECE
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“Those engines sure have the power!”

HE brother of g waist gunner on a Eh;uiau_rl J:j"-'il"J-r.
Fortress wrote Studebaker quoting him as saying

"Those Wright Cyclone engines thut Studebaker builds
are really dependable and sure have the power.”
Comments like that are fully appreciated, of course.
But Studebaker men and women Know that what count
most are the pccomplishments of stoui-heuarted air crews
wnd :'“J-’.E-I'i-'d _L’.f'“l!m! crews of our COuntry's w.u'|1|.-m-.-~|
and the achievements of our highting forces everywhere.

Whatever satisfacrion the Studebaker orgunization
!'l'l-:l:':' 1‘||_'1':i'|.'|: l'r-_lru []I;I: extent -lI.‘LJ_] |.|.IFJ*-.-|.'.|.||.l|_'Ii|.,L' ol 1% wir

work 18 alwavs rempered by the realization that Stude-

baker is only one unit in & vast American fighting and UNSUNG HERO OF OUR NAVY
producing team on which everyone’s effort is important. Abcinl il ‘gimner i 8 Nive dive
lsapalver | Ohvie of bhe touigliess Sl of all!
Let's show him we're for  him - sod

* BUY MORE BONDS =

le{/ﬁﬁdéﬁ/' BUILDS WRIGHT CYCLONE ENGIVES
] <4 FOR THE BOEING FLIVING FORTRESS

e &




Have a “Coke” = How are things gﬂin’?

There's an Amencan way nake new-found frends in PNew-
foundland. It's the cheery imvitation Hirve a ™ Coke -an old 1], 5,
f | | 1, i |- N |. .

custosn that is reaching "round the world, It says Let's De frendy — o
1 i I I ] 1 F 3 - |I-
miitcts 1 ks aof home, In many lands around the !f]-'-!i. Locn-Looa

j 1 T | —a . 4 r i d

stunicls for the pawse thar refreder, —has become a symbol of our i ool TR the glﬂbﬂl
high-sign

irn Ay home-wavs. 5o Loca ‘-.-'l b longs 1 yvour Bome, o, . .

ke = Coca-LCola

ITeariel BorE Priapilinl TESLITHES
puire Iriemudly abbrevia
. I....:'. why you hear

Cocndoola called M"Uok

E
|
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Kodacolar Snapshots

They're gay and brighe, alive with the ver
color of E1IHTII . they lighten up haw grom
world every time he looks at them . . .
hodacolor snapshots are the grandest

of gifte!
With Kodacolor Film, snvone—m
brnght sunhght—oan take these
beautiful color snapshots with an or-
dimary Kodak or Browme. From
the negatives, the Kodak Company
makes Kodacolor Prints— full-
COLOT Spapshiol priots on paper
.+« hodacolor Film, ]'Lt all film,
1% scarce; but there's 2 Little to
be had, Ask your l"-..u-L.u. ealer.

Minicolor Prints

Or send boautiful Mimcolor Prints, made IO
your Kodak Bantam or 35.mm. Kodachrome
Film transparencies. Mincolor Primits, full-color
photograpliue enlargements, reproduce all the
natural beauty of vour orietnal 1r|r|-ip1n:ru 1E5,
Three sizes. Order |||rc:::|r'h vour Kodak dealer.

Fastman Kodak O OIpany, Rochester. N. Y.

1% Mo
e, Breni
IEETF LTI
Wisilivdiguaiis

THE MARCH OF COLOR

IN 1928 Kodak Brought et 8 hlo for muking bome siioyvies
il Iall ealor,

I 1935 Kodak tntroduced full-color Kodachrome Filin—
vaking color movies available o every Amernican homme.

| . i
PRI LT |

Redweed mim mpe

1% 19 hedschirome Taiif] jan faren, shotwith g Kodak Bun-
bEril ar Ah-mm, camera, bhocame the oy of tens of thoirsandds,

1% 1038 hesbichrome shieet fillin bed 1o full-color photographs
ax magaxrne aml newspaper 1llustration esea rc

1% 1041 Kodak introduced Mintcolor Prints feom minatiee

hodachrome Film transpatencies—the first direct full-coloe HAS MADE COLODOR PHOTOGRAPHY
L AR o
Ly SRS A PART OF EVERYONE'S LIFE
is 'I"I]" hoducolor Film Tulklled the deeaem of gEnerationms
color snapshots, full-color § prints made oy color negs-

bves in an ordipary roll-hilm « e



Chink of PENXSYLVANIA!

® I'oday this State is plunged whole-
|'l|.'.=rh'-”1lu inta its fask of Trr-mrtuira.'j
the steel, the coal, the oil, the machin-
ery, the textiles to 5-1Lp1r|_-.- our armed

I-LII'I.'L' -1

But this is a -|'lE..'|':||:I::|.;;_1 invitation {or
anablior Audusl ... the Hrst alter Vic.
Lisry 18 WOl Then ... when you are in
a mood to relax and recuperale [raim
your warbtime duties ... think «f
]'ruuc}':ltul:aiﬂ cesand come o WLy
that well-carned vacation in this

ecensc-and hirtoric laad!

[ \

PENNSYLY

Eaol Sk g?ﬁ:ﬁ"ﬁ-

Pennsylvanio Department of Commerce ’ﬁ'

.1_:!:'1]1(_

WAR MAPS:

with MAP INDEXES ond MAP FILE

B To follow vour soldier boy's movements, of o
keep up with our military progress, use Natipnal
Geagraphic Society fen-color wall maps - the zame
maps that are so useful o our Armed Forces and
whose gpelling of place names has been adopted by
nowspapers and press associations.

B Map Indexes are available for all maps marked

in the list below. Each Index descmbes the arca
covered, gives geographic data, and contains alpha-
botical listings and location keys for all names on
the corresponding map. Maps and Indexes together
make a magnificent world atlas and gazeiteer,

B Mapz and Indexes can be preserved for instant
ust in our special Map File, This handy file is
bound Hike a book, 7% = 107, inches. In its 10
Manils pockel=s yon can pul ID folded papar MAaps
ar 10 maps and Indexes . . . Mail your order today.

W TR R SRR R PR RN NN N .

m =
E Matiopal Gengraphie Sodety 144 :
¢ Dhapl. G200, Washingiaa &, 1. -
E Fleaps send me the iteme iodiceted below: E
M e =
' W Al Mapa coms oo How Maay Copies Dewirad  §
= e T ——— = =
!‘ pithar papsr or linen. Pos mnt Licen 4
: "fndeves see available an:. " aps Indeses &
E for Mape marked il  sScomchin | 7 mch s | e -a- 8
¢ anberisic®. Al ilemy grg (U5 8 Fee, (DS E Fae. (76,4 Foss. 3
: gk :I-I:II:I‘ll['l m'ﬂﬂ.!lj. Flammlinee Finmd e Flygswrg=—x :
: " el Bl =k sz | il e 2
= e § — ]
g Germany & Approaches i :
: Jagkn end Adiscrmal | -
f Hegiong of Asia andg | 4
& the Pacific Oconn® E
| v
§ The World® I H
i E.& W. Hemisghotes | | = &
§ No. & 5o Hemiephares® | | :
E Theater of War in Pecifie® : E
& Theater of War in Europe, | '
¢ Alries, and Western Ania®| s
? Pagille Choran nad Bey | i -
* il Bemgnal® -
¢ Indlan Ogasn _ _ ! E .
E Aflasilic Ocenn | | -
* DUpited States® H
Loaoiu FETTEY i i i
E Euirope and SNoar Eaml # 5
p (Prvioliries Begh. L iS9 3 [
= Murope & Mediterransan® :
B Partiiokin Pl Jugi, ], 1888 | | . s
s Europe pnd Near Exgd ' | = s
§ CHiearws pErictis Polssd] P i | :_
E Central Eorope & Medil." '
" Hritikh Islaw | X .
* Asia wnd Adjacent Areas® | 3
¢ Canads® B i &
= Afriek* : i E
W . 1
® Mex, Con Am., &'W. 1% | .
- T 1 -
» Sdialh Amperica® 1 i :
s North America® | .
& Aikie Lamds® i -
E Clasnien| Lands iof Medit.® | ! s
* Tha Arntic Hepions ! ! E
[ ] e T =i
* The Antarctic Hegions | b -
- it |
E F TS, popiegof MapFilerraes 56 e 10 a8 P Wlaswlass, 17 T T
E I A bl orripgees tmiesiee Whip liebad b Hol o m[lalds Faper— =jui a®s :.
i e i =msrmewl Eer Loew sl peeee tyiasl. Peslul rrpmiviliEss S
: sl T FriEry ey Ve M T W oss bers Hoermss e ey -
=
i [ etciose retslitance of § payabie in U7, 5. fends. 3
- :
Nome
3 :
+ Addreus .



Whats the Olympian 7n the hole for: Bill ?

ONDUCTDR BILL can't talk about his railioad
C orders In wartime —even to such an old
triend of the line as Monaty Miller, foreman of
the Angle D ranch,

It may be the fnmous electrifed Ol mpan
has gone "1 the hole”™ —which 15 ratlroadese for
waiting on a side track —because it's more im-
|."urt.'5nt far 3 military traim to have riE|1T of WY,

Station AP TN, 4.'-‘-H-E!1:|:!“ru. l'-:;.tl.rm-"n. :|-|1-_‘[
other rallroad men don't like to appear un-
obliging-—but they've pledged themselves for the
'i-I“rﬂﬁ'ﬁ"I ECy !_'_l'l-'ll" [1il ITEIE-'lrm:I'“ﬂn tQ :l_n_:r'l:ﬂ-ll:' DOt

urnssual rain IVements.

That's in the interest of national security. An
idle word dropped about a Hoop rin—or a
supply tran's schedule and destination—might
reach enemy ears and lead to an amtack on a3
CONMVHY LJHE"- .11':d [ o " “l_'lL"lﬂ_l-. Hj_.l_.l_':,"I.'l.'3'|,_-|j.I

For the mast part, passengers realize this sit.
uation. | Eﬁl‘_'-' fOdy, Ll.‘:.'[_' mum about war trn1H1'
they see on the ratlroad.

[t the Olympuan, the Hiawathas, the Pioneer
Limited or other heavily traveled tramns happen
to be delayed, there 1= little complaining among
1‘415'il.‘n!g_rr-.; Eiae I.'h!,:t U[de:‘&[.lnd'tng aF.I.l"lHlJr., we

of The Milwatukee Road are deeply grateful,

THE
MILWAUKEE

ROAD



MOVADO
ASTRONITC

||_r-|l sl n r."||!.'.'.'=_'.|I.! d-Nour
wefef. made wiidl Wova
prri i aio
[hiy tioae hours ey
wheen i Bileck o J:n.-'-'f rireie

atdi &
e

|I'_. et rFead B
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ax ihe Worlal

OUR
10ME AFTER VICTORY

War gives uma for thoughs, sl
poit-war Hving o one of the important pobs
thar should be done NOW, because things
will happen too fat once war endu @ To help
v in your thinking about SAN DIEGD a5 »
o vinit o where you might bike o

ind far FREE BOOKLET NOWY

Vo

plan iy

|1".'|| [l

live

Aldreqe Califormnia Club

g1yE I"II.I H-r||.|||- |,|

I"I'| |lI -'r'll
Riwipin L8,
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SAN DIEGO

SOUTHERN CALIFORNIA

“Buy U. & War Baonds

—They [dentify ¥ou

' DELIGHTFUL BOOKS

_"?drtd.!" to ﬂ'wrt or ;'?tw

.-IF'1

Leoshara

Leamite Wack i Fhistamanae® by

h

Baok of Fishes: This besutiful 372-page bool, editad

John Ollver Ls Gorce, coctains fAdlf-cofor paistings -l'
31 wpecies of fAskh and othar forme of maries life] 182
nitinfn photnograpba; 162 hiographies:; 11 suthoriiative

chupiets The mooi comprohennive fodl.gofar pressris-

tlen vet poblished of the betvar known eals- and freah
wiater Hahes o Norih American inland s=d coastisl
walots Laght-ble glath covers, T = 194 imches. J4
i U, & apd’ FPoxx., #lorewhere, 135 . o Tamads

Wild Animals of Morth America: A- intirmate sx iy ol
kig” and little cremturen of the mammal Eifgdim 137
il -calor portraite, drawings showing the thachs of sEHy
marmreals, and photagraghs froem |He Hlostrate $his *

meee. 48 pages; mulberry elath Wpding . 7 = 10 lhches
§12 i U, 5. & Fous : mliswheds, §LI5 Lr. X funds

Owr Insect Friends and Foes end Spiders: 200 inweces
amid apiders in eroct coldrd; V61 manochrome llustrs
discriptions of inzect snd spider life; 237 pages
mulberry cloth ¢overs, 7 x 10 itches P25 in O 5, dnd
Posy * glsernhere. F275 U, 5. fumdi.

Insignia and Decorstions of U. 5. Armed Forces: A
| $h-page reprint af presentations fraem three Geegraphics
T Feilflecmlinre iNusirettooe  §&5daw lafnraTions
rmecinlu, antd badgex of mes afrd wotHeR sh T
U, 5 Army, MNawy, Marine Corpa, Coowt Unsrd: Mati
time Service: Public Hanlth Service] Coant pod Geddwtic
Survey: American Bed Ciross; Alr Carrler Conirecy Per
wipifel ¢ Civil Afy Patral: Army Transg TS
v Alsn alhyows afreraflr innigois. Encyclopedic in
Blir bBapiet ! m I inches, 30§ im UV, 5
! efspwhere, 75¢ O 5. funda

NN TN,
FuR N

et AL
-I_..rll:
[F] T I_Ir

ind Fox

A,

Classic Greece and the Aegesn : 158-page reprin fram

ihie Morch und May, 1. Geagranfdice: 48 Lllestrations
in cd/oyr, 40 In bBlack-and-white, twas mapes: Yeatures 52
ol di PalEREEES WITH AERLTINTITE arteles rec VLRSS I E
Flm: in Afmcland LeTidcs ithiaTeeSdahle o #FRvidEnts End
tepchers, Crenh paper coveis, T = 10 mnches. 73¢ im
r. B, aod Porz ; efarw here, 45¢ 0. 5, funde

Sebotewr Mosguitoes: For Natare piudents—a reprine
il ""Salwsur i'||1l'|:l.||::"|l.||' aed] YLife :-'I-I.."r' al ikie Mo
fulte Febrd [348, (fpagrepRic 1 en feefl-
codor palottogs done from life, 18 mooockrome illusira-
tigna. ann isariomiing oarrative maks up s nformative
FrEsany I.;.‘|.|iru|.:| il pagen. T = 10 inches
25¢ im U, 5. and Poun.; elivwherr, 35 IF, 5. fusdy

¥ F=Ea |I! .||'—

I ETLOM II

¥ btarnble qaly 1iarm

[ =
| =il S o] |

NATIOMAL CEOGRAPHIC SOCIETY, Dept. OO, Washingion &, 0, €



MEET YOUR
NEW NEIGHBOR...

Evervone knows that the weorld 15 growing
smaller throujh the developmert W Seience
nnd Industrv—the War la 8 grim remind
this fact bt when the job of war v done
pnd the Peace i won the world will become n
Neighborhood of Nationg—working and Iiv-
me together [or their mutial bettermendt
Hadio will serve the warld in 8 measire

RO ET 0]

Taf
greater than ever before—f{or pleasure, educa-
tion, =afety and convenlense of all mankind

Look to Hallicrafters —they are planning
phead TobAY for your radio TOMOMROW —pians
born of wartime manifacturing expericneo

and enginsering developments.

hallicrafters rapio

THI AL [RST TFFOWT @l e eesple o Waic raeem i ans
i fhem e heapr pf ey Jhe | v Feplimeee s movss
P Im win (e L Pares Pradeiae danid foi Ve 1
e FHFTH ML DEE LAY aarts ol e PESeaT i s
decFspmr=s vl B by oty mopr Al Falla=zatiers ezt

"ol
Ll
Iﬁ AUY MOREF AONDS!

THI HALLICRAFTIRY €CO.. MANUFACTURIRS OF RADID
AND TLECTROMIC TQUIPMENT, CHICAGD T4, U5 A

b



Colleges for Women

CHRISTIAN COLLEGE

ACURETTTND |
dinrHIr U= 8

) Lastmorynbery (0. A degrm). T ereimed . L
For | preatiir cpiprees, Mumie, Art, Pruemu, B

Enrad, MErsing,; L= I-— Cis=lriree [wmn, e
Srmt. Al epuris Wit T g, b, degmee

res., faw O, Catumbdn, M.

-
LINDENWOOD COLLEGE ||

N M. deermes. Ay Sxr Jonbsy Onllegr. Premaers
I'_" elzan wm] wpeinl :"#-Il'r' e I:F'JI.r':uin'.‘:'.'I e
mird|Ee. Vossllass] ciiirees I'.-r-r'r'.lll||-|:|.| B eerminl
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