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Weather Fiohts and Works for Man

By F. Baprows ConroN

e FATHER, in war, is alwnys favor-
able—if vou know how to use it.”

A young United States Army offi-
cer coined that phrase, and it may go down
in history.

Knowing how to use the weather is help-
ing us win this war. Never before has
weather been emploved =o expertly as a
weapon,  HBomber flights are timed 1o be
hitldenn. by cloud banks, Blitzkriegs are
plarmed to start when skies are fair amd
ground is dry.  Afrplanes are Hown acros
greans on roigtes where tail winds will give
them the biggest boost,

Under the lush of wir needs, our knowledge
of wenther and how to use it is moving for-
ward by leaps and hounds. When peace
comes this knowledee gained in war will help
to make weather even more the servant of
man, and less his master,

Forceasts Worth  Billions of Dollars

Everv day twa million business men in the
United States alone turn first 1o the weather
reprirt when they pick up the morning paper.
Some seventy thousand people daily, in six
learting cities, eall the “weather number™ to
hedir o recocded voice give the latest forecast.
Many thousands more call weather bureaus
anel Tocil telephone exchanges for informution,

Three billion dollars a year in profits and
wavings result from protection (o property,
reduction in losses, or dncreased  production
brought about by weather forecasts, warnings,
and teports. Yet the U, 8. Weather Bureau
costs each of us only about six cents o yedr.

What is -wenther?

Brieity, it is the movement and behavior
of the restless, chorning laver of nir that
thinly blankets our turning earth, This ever-
flowing flood of uir brings us heat from the

Tropics, cold from the Arctic, rain and snow
{rom mofsture evoporaled from the oceine,
pales, and calms, 1t affects our daily lives,
our health, our fortunes; and probably the
growth and futures of our children.

Understanding the mivements and foibles
of this ocean of nir isthe secret of all weather
jorecasting,

Inseparable fwin of weather is climate,
whiich s “nverage westher” over a long period.
Climate makes Hfe hard in-some parts of the
world, easy fn others: it largely decides what
cropss vou can ridse, whether you're lnzy or
energetic, and alters the destinies of nations.

We're using world-wide weather and cli-
mate to fight a world-wide war,” a young
Army Air Forces colonel explained 1o me. He
waved at o huge wall map of the world,
divided into sections that covered all the con-
timents, oceans, and even palar regions.

“We have a regional wenther-control officer
in every one of those sections. Between them
they tell us what the weather is everywhere—
even pretty accurately inooenemy  territory.
It's possible, now, for the first ime in history,
tr have n complete picture of the weather
all over the world at the same tima.

“The Air Forces hantlle weather for the
entire Army, making forecasts for both fiving
sl ground uperations,

“We drow a watld-wide weather map at
least once a day and usually four times a day.

Weather Ablways on the Move

We nead to know world-wide weather con-
ditinns because wenther is always on the move.
A howling hlizzard over Hudson Bay may
seemmi harmless mrdd remote, but o few days
lnter it may shut off bomber flights to Eng-
ltsiel ‘snel seatter a convoy all over the North
Atlantic,
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Midhail 3, Pl
Like Ovderly Wisps of Cottan, Alto-cumulus Clouds Form a Pattern in the Sky

Clovds ke these above s snow-covered B near Dearborn, Michipon, pearly always are in rows. They
torm 6 an aren of TEmME molt aic amd pre composed of water droplets. Usaally they hang at about thiee miles
(papy 635). See “Tollers of the SEky," by McFall Kerbey, Narioxar Geoonarmsne Macizrss, August, 1055
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(ver Mount Rumifishul, Ecundor, Hangs a Clood Peeuliar to Mountaintops

Such lenz-=hape
geingls Dlowieg ovier mounbzintops or i
pninmer new material amed losing ivld
bielowy, vondderssa), amd ackikerd {0 the clowd

I '.I'.1'

“Forecasting weather, in 2 nuisbell, = hgur-
ing out whete the weather thal prevails in
one place today will be tomorrow or next weck.
I the Temperate Zones weather trovels in
general from west 10 cast) so today's weather
in Siherfa often 8 tomorrow’s weither over
Tapan, A storm that's lashing the North
Atlantic now will furnish cloud cover for
Athed bombers over Eormpe o few davs lnter,

In the next moom, thomping feletypes weee
pouring in coded messages from everywhere.
Among the reports were passages such as
these: “Swamps In western Kussia are begin-
ning to freeze.” ““The prolonged dry spell in
northern Friunce is continuing." YA tropical
storm s moving toward the Solomon Tshinds.™

When swamps freese, tanks anid troops can
move more freely, A windy drv zpell i= the
best time to drop incendinry bombs,  Uneder
cover of a tropicil storm Jap planes may rail
the Salomons.

henbcular dlouds wre thick dn the eenter and thin ottty ei]oes,
walerindl
Cin the windwand sidi
To letwnrd

Thay am formed by

sttt a4 vl skavs tn one s, Lkt
miore | molsture 15 constabtly Blown up frem
Ehe sl ure ayvaporile

| |
e

“Climate. is just ns impartant to s &3
weather,” the colonel went on, He pulled oot
iodrawer moa huge stack ol chrd-index files,

‘What's the best time of year to bomb
Jupan?  These climatic data well us.  In win-
ter the Japanese west const, toward Chioa,
has much cloudy weather; but the east coast,
where the industries are locnted, 15 mostly
clenr,  In =summer it's just the other way,

same peaple think China is remote, but
thee 11, 5. Army knows the speeds and dicec-
tons of winds at different  altitudes there,
where vou !l fmd fogs in the mompngs, and
the dates and frmes of dav when thunder-
storme aree most Hkely!  Thats wvital for
our planes operating in China.,

“Even difl erent tvpes of soll are important.
A fne, sandy soll dries out fast after 2 hard
raip so vou can move fanks-and beavy guns
i Tew hours withowt dareer of Cheir getting
bogged down.  Hut somewhere else the soil
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Air Moves over the Earth in o General Pattern That Governs Weather Behavior
Wide urrows nhow bow wiorm o mses pver the heited equoloriml regton and Qews aorth o the Northemm

Hittsphe e
||||"|T centImanT norl I'l'.:'.'.:l.'l'i

in and down Cwide mrrows)
i= the “polar tront."

Eher the horss-lititudes” most ol 1 dreps pearer thy sgriiee
Rotation vt eprih deflects cummrents, gy shown by =mail arcomes.
Ing alr in deftected westward to Form the northeast teode-wind belt
ward ohwl {orme “prevadline westierbes" 1o the nbllude ol the Usdted Stales
then owtward [=mall mrrows)
Here clouds and storms form, and cold waves pouar oul

part refuriing soutlvwace dnad
Siuthwprd-moy-
Morthwanrd- moving alr b deflected east-
Chver the North Pole win mioves
Where this peelar pir meets prevatline westerlfos
This dingram shows only

spriprallsed avernge pattern of afr mevement, which actually is far more comgiicated {rem duy (o day {pape

r|.1=|'|

may be & heavy, sticky clay, which stavs
muddy for dayvs. A genernl must Know those
things, ar his whole cumpaign may go wrong.

“When it rains in northern France, how
wmrd does it tiin? The Ammy engineers have
tr know, If rains are heavy, nvers will nise,
fords will become impassuble, they'll have to
build mure bridges so the flomdls won't inter-

Circaletion in the Southern Hemisphere Tollows 4 dimilar schetns

fere with river crossines.  But if mains are
light, they won't have o bother.

“Taki the hmni'rirl.':._: of the German dams in
the Rubr last spring. That was carefully
timed on the basis of climate. The dams were
bombed in Moy becnuse we knew there would
e the greatest nmount of water behing them
a1l Uit time,
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“Ouar climate data from Germany showed
that the winter flow rate of the streams feed-
ing the reservairs behingd the doms i 32 tons
per second, but in an averdge summer it drops
to six tons. The greatest flow is in April and
early Mayv when snow i= melting and the
SOring riins Come,

“With a maximum amount of water behind
the dams, there would be more pressure on
them, causing greater damage when they were
broken by our bombe,  After May, we knew,
it would be harder to refill the dams even i
they were repaired, becnuse the stream fow
rale i= @0 moch less in summer, evapsiration
is faster, and more rainfall is soaked up by
the ground and by vegetation."

Air Weighs Billions of Tons

Let's look at the world-wide piciore of
weother.,  Visunlize our earth, surrounded by
a laver of air. Nimety percent of it Hes be-
tween the surface and 4 height of 10 miles,
Thix laver of air weighs altogether about five
and g bali million billion tons,

As vou le on the heach sunning vourself,
it presses with a weight of more thon one ton
on one sqiire foot of your chest [ 14.7 pounds
to the square inch), That weight we call
simospheric pressure.  You don't feel the
pressure, because the alr inside you s press-
ing outward with the same force.

This vast mass of gir 15 consiantly in
mistion.  How it moves over the earth s the
key to'all ‘weather, The air low follows an
pverpee pattern, nat hacd (o uoderstand,  The
power (o keep it moving comes from the sun,
shinireg down from outer space.

Air near the Equator is warmed by the sun,
It rises and in the Northern Hemisphere starts
to flow toward the North Pole.  But the turn-
ing earth deflects it eastwird, and the air
piles up along the vicinity of the 30th parailel
of latitude.

Here some of the air fows downward, but
nit horizontadly, forming o region of calms,
named the “horse lntitudes™ by the early sail-
rirs whose ships were becalmed there (dingram,
phge Bl ),

From the horse latitudes some air flows
back south toward the Equator and forms the
northenst Erade winds,  Air also flows north
from the horse latitudes;, iz deilected - <till
miore to the eastward by the earth’s rotation,
and forms the “prévailing westerlies,” winids
that blow from west to east in latitudes be-
tween 30 and 60 degrees (United States,
southern Canada, Furope, northern Asia).

These winds cause weather to move on
the average from west Lo enst in the North
Temperale Aone.

t4 5

Owver the North Pole, air is cooled and sinks.
Moving southwand, it rins into the prevailing
westerlies near the 60th purallel. Here the
westerlies ride up over the cold polar air, and
thiz boundary, between cold and warm air,
extending almost all around the world, i
known ps the Ypolar front.™

In this belt most storms of the North
Temperate Zone are born, In the Southern
Hemisphere much the same thing happens.

Warm air i able to ¢ontain much more
moaistyre than cold air, One cubie mile of
warm, moist air may hove within 11 some
40,000 tons of potential bguid in the form of
rain or snow.

Rain and snow are formed when warm air
containing water vapor is ratsed from the
eurih’s surface up to a height where the tem-
perature is cold enough to condense the vapwor.

Uaually thie happens when a mas2 of cold,
dry air coming down from the north meets
A wirm, moist air mass moving up from the
solith, The warm, molst air i= the lighter
of the two, so it shides up over the cold
matss, 48 it might stide up a mountainsice
(pages G646, 648),

These collisions between cold and warm mir
misses produce storms and bad flying weather.
The boundary between a cold and a warm
air mass is called p “front™—a “cold front™
if the cold dir is pushing under the warm, and
displacing It; or a “warm front” if the warm
air 15 overriding and displacing the cold. A
front may be several hundred miles long and
slope several miles up into the atmosphere,

When the afr rises and is conled sufficiently
it ic ahle fo hold less moistire. The excess
witter vapor condenses into visible water drops,
just as witer vapor in the air of 4 wirm room
condenses into drops on the outside of 2 cold
glnss. This water forms clouds, from which
{all rain or snow |(page 047 ),

A Mixmg Bowl for Air Masses

We get changeible wenther in the United
States because that region is A mixing ground
for alr masses from the Arctic and the Tropics.

Where a great mass of cold air accumu-
lates, it presses down on the earth with extra
welght and batometers rise.  This forms a
“high-pressure area,” or “high.”  Air flows
spirally outward from it in all directions with
clockwise motion  (counterclockwise in the
Southern Hemisphere).,  Usunlly ® brings
clear skies because the air in it is moving
downward; o moisture ig nol carried up 1o
condense and form clonds. However. warm
air sometimes dows up over the cold air and
gives rain where pressure is high,

Elsewhere, pressure may be less than normal
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A Moving Wedge of Cold Atr Pushes under Warm Alr to Form g “Cold Front”

Ar Ehe lighter warm e b prushed o b
Elogpls.  Hain or snow falle from thems,  THiemam
pblen forme gt 4 colld front. Mest storme oonnat

As the front e, the storm moves with it

and baromelers will full, This s a “low-
pressure aren, or “low,” with atr flowing in
toowsird  1ts center with & counteérclockwie
sparal - motion {(clockwize in the Southern
Hemisphere ). A lpw brings storms and min
or =pow, because the warm air s forced =
witrd amd s moisture condensed mto clouds
ardd rain. A high or a low may cover a third
07 the Uinited States.

All this is what makes “weather,”

It i3 a simplified picture. leaving out the
detalls and unpredictable tantrums that give
the wenther forecasters headaches,

Grantland Rice wrate a verse that CX[ITESS5ES
the weatherman’s perennial lament:

Al mow amone the Inding embem,
These in the main aie my telerets

When | am right, oo one cememliers;
When | am wrong. no one Targets

Actoally o 36-hoar forecast averages 95 pr-
cent accurate in the first few hours, 85 to 90
percent at the end of 24 hours, amd then
drops to 80 or B, Seldom are warnings of
sturms or other dangers in error,

Many of the Weather Bureau's dhserving
stntions are located at airports, hecnuse there
they best can serve aviation, which depends

colder, higlies
HER b
along o
A front may extend over many miley (pases 635, H8)

letvrgls, thie prioisiier im 1 condienses amd {ormé
thunderstorm  cloud, which
all ETl |||I |'||..|_:|'|-I'-.

o comulg-nimbas o
“troptl”’ between cold pnad

beavily on weather. Moreover, nirports are
away from the high buildines, hot streets,
gusty winds, nnd smoke of cities, which may
make wealher observations i.]'lUL"LiJEn.'I.II!,

Always un the Job

The Weather Bureau never -_'-||_'-|3p_=_ MNight
and day, all over the Nation, observers ook @
their théermometers and boarometers: read (hedr
wind ganpes, test the moisture of the air, and

lnunch small ballvons to nliumb the heirhts

above,  About 5000 “cooperative observers'
af the Weather Bureau work without pav,
fatthiully sending in reports, Some af them

have served thus viluably for 30 vears.

At regular intervals, reports from the ob-
servers pour fn, and every few hotirs the fore-
casters make Lheir maps and issue their fore
casts, upan which countless activities depenad.

A mild spell m the spring stimulates the
buying of spring clothing, When o cold wave
hits dn area where winter whea little
protective snow cover, the buving of whent is
stmudated v Uhicago markeis,  lee hompers
dredyging Tor ovsters

In n big city, If a thonderstorm comes e
ore § pan. the sudden darkness will cause

ilu'l"
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A Forest Flie Creates o Cloud Trom Which Ruin Maght Fall to Pot It Uunt

' mod  ahove thi= blaze an
pe to o hebsht where It i3 coaled, ond s mobstun
condenses 1o form the clood. Vapor directly above the peak, lower down, s smoke.

iy Frnacd jorerunber of @ cumulo-nomid, or thimiderstorm  choixd

A

Sictee Flele Peak. Californln, Air hested by the fBames rise
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thousands of office llghts to be turned ony
Unless the power company is forewarned, it
cannod alwavs meet the sudden demand for
extra electricity. But if the storm comes
after 3, offices are empty and the power load
will be far less.

In ane western city gas for fuel s piped
from a distant held, m]-tmg 24 howrs to irivel
the distance, When a sudden cold snap is
on the way. with incrensed demand for fuel.
the gas company must have 24 hours’ warn-
ing. o pump the extra gns through the ling
i time,

[f vou had cranberries with your Thanks-
giving turkev this vear, vou con thank the
Weather Bureau's frost-wurning service, which
operdtes as g modern Paul Revere in Cupe
Cod eranberry bogs. When the thermometer
starts  dropping - toward  freezing,  messages
fiash over o telephone network. Bops are
Hioded, and the crop protected.

Weather affecis our bhealth and  moods:
When a sudden weather change occurs, arthri-
tis pains grow worse; mental patients become
restless; g strain is thrown on the body as it
strives (o adiust itsell.  Blood vesels cone-
tract: the supply of oxyvgen to various parts
of the body is restricted.  Most healthy pen-
ple suffer no il effects, but some may become
l, and people nlready seriously il may be
unahle to withstand the added strain (p. 008},

Weather “Trocks” {or Pluncs

Becauge airplanes. move  throwgh  the
westher, nol under it, aviafion has given
weather forecasting o tremendous  boost.
Wether reporte along an air eoute are altmost
ns-essentinl as tracks for a railroad trin,

Winds nt differemt levels have different
directions amd speeds, and plane: take ad-
vantage of the most favorable. Violent up-
and-down drafts of thunderstorms give a plange
a terrific bouncing aroind nt best and ot worst
cun couse disnster.  Here and there, in the
cold u air, mases of supercooled water
drops lurk, ready to form ice on the wings ol
an unwary plane and force it down,

Clonsds, concealing the earth, blot out land-
miarks or landing Oelds. Une transatlantic
airplane flew for seven and a half hours be-
tween two clowd decks, unable to see the
ocean benesth or to fix its position by the
stars ahove,

More than 20 vearsago, Vilhjalmur Stefans-
son, writing in Tueg Groorarmic, said: “It is
probable that the weather buresus . . . will
publish daily or several times a day maps of
the air routes, the nformation of which will
be conveyed by wireless messages 1o the com-
manders of aircraft, enabling them to vary

The National Geographic Magazine

from hour to hour the courses they steer, &s
to latitude and loogitude and altitude,” *

Today that has come trog, amd more
Pilots, even belore thev start, know what the
wenther will be along the way, and at their
destinations. Between 600 and 700 Weather
Burenu stations along United States airways
report on the weather every hour.

When a fHght of bombers starts across the
Atlantic, they have # vertical cross-section
diagram of the weather along their route: all
the woy ncrogs, extending from the surfnce

to 25000 feet.

The route i= divided into segments, and for
each one the expected weather is noted, such
as “broken clouds; overcast, squally; show-
ers; light rain; high soattered, lower broken
clouds": and s0 on. The couds to be en-
countered actually are deawn in o show where
they will be found, and areds of ice formation
are clearly marked.

Where does such accurate information oome
from? Some of it i= senl hack by planes after
thew reach the other side. They olten take
only six or seven hours to cross, so the data
are still good,

Ships and planes both keep radip sflence
en moute, of course. Hut forecasters are so ex-
pert now that they can fill in the blank spols
ant their ocean weather maps accurately with-
oilt having to know the conditions there at
first hund. Wenther reports sent from the
British Tskes, Tceland, Greenlund, Bermuoda,
Spaiin, and Portugal give them muny focts
they need.  For ocean flying, weather maps
already are interpational and intercontinental.

Airplanes equipped with sealed cabing and
oxyvgen o fdy st 20,000 feet or higher could
sour above dn.n,qernuﬂ- storm  conditions and

crods the North Atlantic every day in the
vear, some weathermen say,

The “Aflantic Doughnut™

Owver the North Atlantic, between the lati-
tudes of Cuba and Maine, most of the time,
hiings a large high-pressure orea, its winds cir-
cling clockwize, Some flvers call it the “Atlan-
tic doughnut.” Eastward-blowing winds on its
northern edge help push bombers irom New-
foundland to Great Britain,

The diughnut shifts position with the sea-
<ons; and the bomber path shifts with it, so as
glwavs to take advantage of the tail winds
which it supplies. Coming back, planes fallow
ancther route to get the push uf wun:l-'. blow-
ing the other way,

Out in the Pacific they use prevailing winds

* See “The Arctle as an Alr Route of the Puture”
by Vilhjalmur Stefonsson, Namowpar Geoomarmo
Macanwe, Kugeint, 1977



A
=1

Weather Fights and Works tor Man £

CIRRO-STRATUE

gt _I;I..-.:‘_I e -"--:l"": ;

" 4 e

.1_‘ . _ ™

- . . il

-
R — o
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Clouds Are Composed of Water Droplets or lee Particles, Scale Shows Heights

Towenne cumufus awil comiaio-nimbiees i thundestorm) clouds form with nsdng alr eurrents L Bl S (v, 4R ]
Camulus means “a hean” Lowest cloud i the stratus, or “layver,”™ from wisich' o |jri.'..'|| may (el Llark- gray
nimbog-stratioe  clonds osually predoce min o shew  (pimbos meany “raihstorm. Strato-czmulus i 0 dull
wrny mass ot rall, White alto-cumulus cloiids (alto means “high™) resembde 5 berd of sheep.  Alin-stratus i 3 grey
boet clotnl  EEghest oluuds are the cirmus types compossd of 306 copsbnls (CIrrus micans carl | .."-'.|_|||1:'.I||JE
litis L minckerol-skw" nuttein,  Clreostratus resembles & thin whkite vl Clrrud i the “mare’=tull™ [ype,
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A Hurricane Warning Drops from a8 Coast Guard Plane: o a Vessel without Radio

The sienal B a wooden block with streames atthched on which wee the woels, *Hurmeoims Waeming™ (msct ).
I'||:|i||:.: tha stoitn seasitr. | rase _I"“' Eii ||l'_|_;|l-|'|I e I|"|-.'|‘!II|" I'..-ll.l.l.l walches lor such distorbancs -|-'5|| |.|||||
their expecied movements., Hersuse this Enowledee would ‘be pseful o the enemy, no news of Lhe hireiomn

which struek the Texan cohst If Julv, 1943, was relessed oulside anti]l the storm resched he VEOImiy,
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the same way, nnd there’s a point (Or was
in peacetime ) called * Jones's Corner,” marked
by Intersecting radio heams, where pilots shifl
cottrse to tnke ndvantapge of tnil winds

Air-line weathermen predict air lines over
the North Pole after the war. Already there
are weather-observing stations north of the
Arctic Circle,

Flving wenther over the Pole usually is
good, wnd how well it can he forecnst was
shown during Sir Hubort Wilkins' search for
the lost Russian flvers in 1937-38, when the
United States. Russia, l:anndm Narway,
sweden, uand Depmark cooperated to furnish
Yexcellent [orecasts of conditions in the Arctic
aren. * _

Weather has influenced history. A stormn
helped destroyv the Spamsh Armada and save
Ewglond from invasion,

“Had it not rained on the night of the 17th
of June, 1815, wrote Victor Hugo in L
Mixdrables, “the future of Eorope would have
been changed. A few drops of water more or
less prostrated Napoleon. . . . The Battle of
Waterloo—and this gave Blicher time to
come up—eonld not be commenced  hefore
hali-past eleven. Why?  Because the ground
was soft, Tt was necessary to wait for it 1o
neguire some little firmmess that the artillery
might raneuver.”’

In toduy s war po bomber leaves the ground
unitil the weather officér has assured the dight
persomnel that fAyving conditions are favorahble,

Chne raid on Germany was planned so that
bombers flew in a clowd bank that reached
irom Enpgland to within a few miles of their
destination, Thus they were hidden from
German atthck all the way in, but emerged
inio elear weather vver The targe!. _

Cnce o group of German dive bombers lew
out thradeh a clond laver to attack American
positions in North Africa. A heavy escort
of Messerachmitt fighteérs flew above the cloud
laver to protoct them against American
fighters.  Hut the U. 5. fighters were waiting
below the cowd laver and shot down 14 of the
Stukas gs they dove ouat of the cloods!

The Importance of Clouds

S0 important are clouds that Allied and
Axiz air [orces hoth have i=sued handbooks o
pilots an how 1o use them properly.  Clouds
may serve as either ambush or haven (p. 651,

In bombing raids on one German city,
United Wations' losses were only one-half of
one percent when there was cloud cover, but
12 percent without jt, |

(e headache for bombers:and fighters 13
cuuseel by exhaust trails, which form when
moisture given off from engine exhausts oon-

635

denses in humid cold air and forms stresmers

of cloud hehind an airplane. The bombers
mayv fly so high they cannot be seen from the
ground, but exhaust trails will fan out behind
them as conspicuous shv-writing smoke
(page (50].

Enemy fighters then can spot them easily.
and antiaircraft gunners can aim their shots
et ahend of the exhnest troils; they need
nol see the plunes.

Humhtﬂ: van leave a field in low clouds or
rain i neceéssary, because usually they don't
lake off in formation, bul lh{-\“ need clear
weather over the Deld for landing. Weather
officers can plan for this at British fields, since
the weather moves roughly from west to east.
A storm area, covering A fielil when the bomb-
cr% leave, often will have moved eastward by
the time they return.

Since weather moves eastward, the Germans
have to miess ot what kind of weather s com-
ing to them ot m the Atlantic. That's why
they risked establishing i secret weather sta-
tion in CGreenland (captured Inter by the UL S,

oast (oard),

That's why, ton, =ome paris ol weather
forecusts in the United States are o military
secret. We don’t want the Germans to know
what kind of weather is coming to them from
ns, nor ‘when there are clouds off our east
coast that oould concen] German bombers -
tacking our cities.  In the Pacific the Japa-
nese hove the advintage, since weather moves

from their territory toward us

Already weather has plaved a wital role in
the Pacific war, ‘The Japanese aircrafl
carriers that attacked Pearl Harbor sneaked
in unider the clouds of an eastward-moving
storm..  Loter a Jap convaoy approached the
Bismarck Archipelage beneath cloud cover.
But the storm veetod away from ils expected
track amd left the convov exposed to Allied
attacks,

“In war, any kind of weather can be both
good and bad,” one officer said, “depending
an what vou want to di,

“Winter weather Irecees rivers and swamps,
but requires special lubrication for trucks and
tanks, and shelter for troops.  Rain bogs down
trucks and guns, spoils unpaved landing felds,
Lt improves the water supply inarvid country.
Snow i5 a big belp 1o aerinl observation and
photogrnphiy, but makes 1t easier for enemy
planes to spot the tracks of trucks, tanks, and
gunt-on the ground, revealing their positions.

“Cloudy wenther not only screens hombing
rafde and hampers antigireraft fire, ot also

* Sor “Our Senrch for the Lost Aviators™ Ly Sir

Hatbert Wikins, National Gooogarme Manazmse
Aljgruisl, 190K



ummdinhe ampo puw ‘send ‘oppnn o saed oqop paeagaorad poe fagnn APEE W poa) oy aavd Sadoosy oo spnow pow ‘esoa ‘e s o] jod
sapomirtd Sppoga SRuppusg sy, P g sgpee Sepfine siog) Ay pasadiomy sdbm ey pas dAafy oy sy o) Fmede suorieaede | durey uEE g a1 upsse pu s,
-.._.._.”__“.r_.H. i) .._".-.nu.-._:__._T .m___:u-."_h._._. H...—uq_:m..r._..— ;__._E_“._ﬂ_m ﬂ.“._n _.__ ..:.._.Hu._...__mm ALl Jaian dn S]]y HMLIGIEPRUES 6 .._..-H_n.___u.m SHOWLIG n.._u._.:.uu o ayry

PRESLLE g asigl




i a8ucl) i1 _. LEF LT e =L Ll Tkl J [, 03 _” L e i b b e i A e i .___.... L1 __ i L) | =111 A = e e L I
TELR IR TIEOS  EI01 SN0 i AU gl o 1] RSy Bl WRrR HELLLEITES ) CRHE Earnd dday LI e 1] {-L14 aas. Q] O SN DRl NP LS T

Iy ___.__. .__.._....._.__.1.' m.__._quu T AR _..:|1.._....._...__. _.._.J_. _..n..____.___” ._L____.-.___. :--"__._.._. ...._._._.___...—. ....__.__“h __.|.__.____u-u ....-._.._..._._._L_.._.n _L_._...._” .__ﬂ.___....:_._ _..______u..“__. .m._.-_.._




i 0l g o) wias Yrdal w10 M) poapnofogs poaqbiyp tuy el Jo snpme agg
‘DADIE I S0 W) UF EREApEOY agnEo gy pae fadoge deags .:: (I pEAIO) AIe FpLM TR G, EnapTEd pr)s o "oy popgan sepEsy s daan Hugpeapde

._un.__..._..—.J._.1 .-_._.-.:.-m _._.-._u._.__n_H_".._.H__r. .H__.H_ﬂr__.. ._.-._—.H—“ L FLES l.._._H..-:H.q ..-__".E..r_..hﬂ.”w .r-..._.-.-_.___..n— .-.__.-h..._:...r..-r h._._.—h .—._"- =ty .____J.H._.:—#._Hu.ﬂu.m.:

RassidNEE [N RibEEE] Pl iR pagy L

—_——

.z,.n._.._,ﬁ.___ ______N i bo ;m

By iy i

L At 3 155 ._:.__lr _: _q..,. ....IJ.,.. .

L Sai s ik Y




Than Hen's

Hailstones |'ii.|.E.|.'l."-

||||_' I': I|.|i||'l-.||||-.|-..' 1|I!l-1|| .I-'L'”

the Weanther Aloft?

] :IlrL'..l'-.

Fggs Fell in Hlinons



(sl i

1 hs

Nutional Geographic Magazin

x o |
# o E L

Safely Hack from Miles Alofr, This Radiosonde May Soar Again into the Blue
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apche putomsiic radi of [empaTRiire, priss
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piid o ewch radbononde

e bost, but one dollur |

mekes formation Avine difficult and olsoures
the tarpet. Fog assisis Surprise attacks and
screens argets on the ground, but hampers
vrplane landings and take.offs and restricts
navill patrols and submarine hotivity.

Yo have to remember also that weather
which mterferes with your own plans may be
just what the ememy

."Iu. Hlu:ih iII-
ﬂll' -|'il'||l'4' III' wiidalher 1= :.||1:|-||
thourh it has
'-“-il'--='|-'-'li'-.'.l| MELHIrS

however, also refers to

1as beent waiting for.’

"Weather Bureaus”

miEtenir-
nothing Lo do
| I
Fel iy
other ntmaspheric phenomenn
weaiher experts are

I-|||£.I| i 1-i-;.|.|..

worel  Cmeteor
LW, O AN
Hrghly trmrtied
||I|':|"-.-l'|.'|.'.-i |:I'll'."."|| g3
melearolirists,’

When the United Ststes went to war, there
Wwierre nof more than 200 of theam m this coun
lrw [ not connting severd] thousamd forecasters

and observers less hizhly tmined) Toada
there are 15 or 20 many meteor

Lims s

are, il bamsdicy nt high abiledes (pp 639, #62), Mam

hiEmed wml relurnoed Lo the Wedlber

pFreT mir to sendl

' . 1 - " [ [ ¥
k| Lik ||!.|| Il"_ LEf ik RN IIl' 1

logrists, Jll schooled by the Army, Navy, anod
Wieather Burehy smoe Pear]l Hartior (p, 6635).

Uhat shows how important 15 wenther in
Lthis wa honidreds of weather offi-
cers, many thousands of enlisted observers and
iOrPcasters ar

LU ever thes warkd Lhest

Besides

Detne. torned out,
men ane sseihng up
Wil bt nene the front lines, often
untler fire, forecasting rain that mav hold back
mmrmntion tra Liombers when
to fly. or waming of low clouds or for that
will ground’ our fighter plines but provide
cover lor enemy parachule-troop attock,
e, Don B Fields of the 10th Weather
Saquadiron, Army A Forces, wrote these hines
about the Army westhermen

-
P LS

iz, telling th

The problem: chimatic are nod 30 romanti

hWe ahodrblng duwn Faps trom Lhe Ll
jollar the i

waild hollet
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S This  wir
weather at

wirend herman [nlled (o comi

iwvance the science of

vears,” said ong Army

will
least  J
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officer, a former air-lioe forecaster. “With
plenty of money and men available, we're
doing highly important recearch not possible
Liefore, s wiell as h-.ernH by evervday eéx-
perience in war [1[mmlmn5 all over the world.

“In planning campaigns, our generils want
to know what the weather's poing to be months
ahend of time, So we're experimenting with
every known method of long-mnge forecasting,

“Thanks to modern sorting nnchines, we
can use one method of long-range forecasting
that wever was practical before,

“Suppose we toke today's map of the
weiather over northern Evrope. We want to
know what that wedther will develop Into four
dayvs from now, In 20 minutes, with 1he ma-
chine, we can tun through all the weather
miaps of northerd Europe for the last 40
vears and pick out the map that most closely
resembles today's map—in other words, A
weather situation most like todayv's.

“Then we look up the record to see how
that weather gituntion developed.”

Wenther Affects Military Plans

Thoroughness of the Army's and Navy's
wedther plans is amazing,

I saw n “Weather Guide for Long Range
Manning” made for Consored City in enemy
territory. It showed, for every month in the
vear, the highest and lowest temperatures that
ever prevailed there; the average rain- or
snow-fiall each month, and what months are
wettest and driest; the prevailing winds, not
oy at difterent seasong, bat of different fimes
of div!

Not only that, but it showed in great detail
when flvers over that city might expect clear
skies, scattered or hroken clouds, or com-
pletely overcast weather, on the basis of past
recorils, 1t showed alse the average amount
of tain of snow that had fallen on any day
in the past and when fog or thunderstorms
might occur.  All this is compiled from rec-
ords that go back 50 vears or more, and shows
what kinds of weather may be expected, al-
though it s not a forecist,

A climatic survey of Nameless Voalley in
enemy country showed in detail what times
of vear are best in that aread for high-level
bombing, for Incendinry bombing {driest
months}, parachute operations  (mindimuam
wind speed near ground ), artillery-fire control,
chemical warfure, and mechanizod operations
{soil north of the river is a heavy loam, south
of it more sandy ),

After the war many of the weathermen
trainedd by the Army and Noavy will find a
markel for their new knowledge, Expanding
air lines and industries and public utilities will

fate]

wanl their dwn weather forécasters. The
Weather Bureau can't supply the entire de-
mand for specialized forecasts. There will be
“consalting meteorologists” just as there are
now comsulting engineers.

A streetiar company, for example, wants
to know not just whether it will snow tonight.
but whether the snow is Iikely to freeze on the
tralley wirese, [T g0, It will have to run cars
over the lines all might to keep the wires free.

A State highwity department minager wants
to know, not just whether there will be an
npproxinuite tofal of 3 inches of smow In
January, but whether it will come in small
driblets, easy to clear away, or in one or two
big falls that will tax his equipment.

You could buy special wenther forecasts be-
fore the war from commercial sérvices supply-
ing long- and short-range predictions for mar-
ket gardeners, vegetable canners, produce gndd
millk shippers, and public utilities

Movie companies paid to know whether
rain would l'nﬂ" arid hnid P plcture-making
“on locition,” or whether thr wini would hlow
hard enough 1o rustle leaves on trees and spaoil
wund effects,  (Some clients of private fore-
casters plaved =afe, though., amd double-
checked with the Weather Bureau! )

Cme commercial forecaster did his predicting
on the basis of “‘tides” in the earth’s atmos-
ohere, dml issued forecasts a vear in advance
jor nll areas of the world, Another based
his forecasts on the sunspot cyvele,

UUnder the stimulus of war, weathermen are
working in high gear to refute that shopworn
saving: “Fvervbody taltks about the weather
hut nobody does ﬂn1,1h1np: about it Tradi-
tiom 10 the contrary, Mark Twain didn't origi-
nite the phrose. It was written first by
Charles Ducdley Warner im the Hartlord
Courint about 1590,

Doing anything about the weather i3 truly
a David-and-Goliath  proposition,  Look a1
the mugnitude mnd power of this swirding glant
of nir and moisture that hovers over and
around us like some all-pervading, inescapable
genie, hall good, half evil

H 000 Lightning Flashes a Day

All around the earth in an average day,
there nre some 44,000 lightning flashes. They
release from the nir every vear about 100 mil-
ion toms of valuable fixed nitrogen, which is
deposited by rain to fertilize farmers’ fields,
That offsets some of the damage done by
lightring,

To make one inch of main over the State
of Ilinpis would take fowr Ailfion toms of
water. Illinoiz in an average vear has 36.64
inches of rainfall, Figure from that how
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Lighining Makes o “Hole in One™ and Leaves Its lmprint on o Goll Green

A bolt struck 1

l“ 1|.|h
it & strafge pottern o sorched grass,

muih waler is sucked up from zeas. lakes, and
rivers and IJFI-I||J wed back -J,!-E!i:ll A% Faifl OF SHOWw
on the entire earth each yvear?

Chwver the world as a whole, 11 has heen esti-
moled, rain or snow is wwavs [ulling at the
rite of 16 million tons per secomnd,

Enormous Power ol Sun's Fleat

Power of the sun’s heat, which keeps our
rizantlc weather machine in mation, s equiv-
nlent 1o the energy genernted by bhurning 100
million tons of coul every minute,

Here snd there man “controls” weather on
2 small scale,  California ¢itrus groves ore
kept from Treezing by “heating up all out-
doors” with thousands of oil burners.

When fog settles down over an airport, it is
pessible now to clear a “tunnel” throweh it
2000 feet long, 150 feat wite, and 100 fest
high—hbig enough to permit a bomber or trans-
port plane to land. 1t's accomplished with
a spray ol calcium chloride, which nhsorbs
mioisture, bBut it's seklom done becanse the
method s expensive and vseless if a high wind
keeps hlowing in more fog. |

v omasses, hol or cold, wet or dry, oom-
posed of millions ol cubic miles of air, being
much of our weather, b

Lell of thiz Mag ot the Chevy Chase Club, newr Woashibdgton, 10 (O
Radinting outward alieng the ground from the Littom of the Bapatnd], ths simnntie fightrning mark

diiring A

YAn air mass, moving over the earth, is
something hike an old-fashioned string mop
mwwving over the floor.” one weatherman sald.
*“The knot on top of the mop moves in ane
plece, and vou can alwavs tell where it's going,
but the ends of the <trings. drageing on the
Hoor, are all mixed up

“The same = true of 2 mu<s of air. The
upper part, iar above surface obstroctions,
mves th B simple, cler-cut course.  But the

lower part, dragging over ||1-_||.=-- atid hollows
cities, mountains, lnkes, and rivers; gets into
a complicated, confuzing st of motione

"That's one rénson why, todsy, we make
maps not only of the weather on the grownd
but nt 5, 10, 20, and 30 thousand (eet. Upper-
air maps give a truer, simpler picture of how
the atmesphere is moving.'

To get the facts for those upper-air maps,
400 or 500 small balloons: are lounched up-
ward vach day at places scattered all over the
eirth. Hung beneath each balloon is an
amazngEly compact litile sutomatic radio semd.
mg =l—the radiosonde

As the bal it sende bock 1o the
ground a mdio report of temperature, atmis-
pheric pressure, wnd molsture of the air every
few moments [poges G390, 600], -

OO Fises,
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o the mollers poverced this Geld in Chautaugquy County,
hope when the wpper Inch or two of o mow layer & damp and

cohesive. A pufl of wini atvikes sn ireegulirity on the soriace, fHps up 3 fragment of mow, torme 31 over

£t ]';'I'Il.l and Blows it alime

Thousands of other balloons without mdio
attachments are sent up also, dnil thelr move-
ments watched through theodolites as they
rise. to chart wind velocities and directions
(ar aloft.

Cousin of the mdiosonde 15 an automatic
“wealther robol It can be anchored inm the
peeian, set up in remote, uninhabited regions, or
even secreted in o enemy territory. 1t broad-
casts at predetermined intervals the atmos-
pheric  pressure, temperature, and relative
humidity, and can send weather data from
wrens where iU would be impeactical to place
buman. observers,

After the war, weathermen pradict, weather
robots wi witlely ploced in the Arclic
and Antarctic. On the ocenns, where s
oo tleep for anchoring, the robote may drift
with currents, amnd their changing positions
can he  followed hj.' radio “hOxes” on ther
siemils.  They need servicing only once every
{ew months,

Cosmic rays, mysterious forms of energy
that |u-E| down on the earth from outer space,
may bhelp chart upper-air weather. Omn the
University of Chicago campus stands a little
shiack in which arriving TAVE dAre
counted mutomatically by rhie ine

COSTT
Ll Samie

The snowhall srows us it rolls and leaves an ever-widening “trough™ behind.

used to count autes passing on a road! You
can bhear it click off the rays as they fash
invisibly through the shack.

“We have renson o believe,” Dr. Marcel
Schein told me, “that the intensity of cosmic
tavs on the surface of the ground varies ac-
cording to the changes in atmospheric pres-
sure i the stratosphere amnd at other high
levels, 13 or 16 miles above the earth, hevond
where the raditsonde can reach. The pres-
sure changes m um give a clue to temperas
furss aloft,

“If that proves to be true;, the rays will
help give a continoous record of how the
weitther is changlng at high altitudes,

Radio besms, too, are o new weather-mens-
uring instrumeent.

Striking snowstorme in their paths, radio
beams have been deflected as much as 13
degrees from a straight ling, Dr. Harian T.
Sterson of the Massachysetls Institute of
Technology hns found.

Secrel radio gadeets for charting and fore-
casting weiather are in use in the wor., Sclen-
tists already are using an ultra-high-frequency
eadlio beam flashed into the sky, which reveals
T coptimuans [ciure of changes In Lhe LT
air by the way the signal echoes back.
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Besides keeping on eve on the upper air, the
wentherman nust also know myrind deétailed
wenther facts,

Let’s Jook at a few.
vou, as they did nie,

What e snowflakes?  Thev're not Trozen
raindrops, but water vapor that changes di-
rectly into fve.  Incidentally, it's never really
tog cold to snow,” though there's usunlly not
much water vapor in very cold air.  Snow has
fallen in Alaskn at 32 degrees below zero,
Fuhrenheit,

Dew doesn't fall. Tt forms on the spot
from. water vapor already present in the air,
When the grass on vour lown becomes cool
enbugh, water vapor condenses on it and forms
dew, just as moisture forms on the outsitde
of o gloss of ive water.

Frost, on the groumd or on the windowpane,
s jee, Tt i the form that dew takes when
water vapor is condensed ot o temperature be-
low freezing (page 670).

Mist i composed of tiny dmops of water,
not water vapor, which is invisible.

Humidity &5 the amount of water rin
the nir, and relutive humidite i the amount of
water vapor in the air compared with what
the air can hold at its current temperatire.

Clouds and fogs are the same thing, Loth
composed of tiny droplets of water. A fog
is u cloud hanging low ecnough to touch the
ground (page 6537},

A cloud s a high fog. A doud five miles
deep may mnke 8 layer of water only about
half an inch deep. Some clonds at high levels
are compased ' of joe crystals,

Eain falls from clouds only when encugh
clond dropléts cling together to form a rain-
drop heavy enough to [all, A good-sized rain-
drop contains as much water as several mil-
lion orditary clond droplets.

Raindrops range in size from a fiftieth of
an inch in dinmeter for a Light rin to an
eighth of an inch or more in a cloodburst
of downpowr.  There is reason to believe that
they connot form without a particle of sea
salt, waste Trom factory chimnevs, or dust pes
a nucleus,

Haoilstones have alternote lavers of snow
and jce. Tinil is formed in the turbulent air
in front of a thunderstorm, being (hrown up
and down between lnyers of worm and cold
ir several times before falling to earth.

At high levels the growlng hailstone s
coated with snow, and at lower levels with
rin, which turns to ice as the stone is again
hurled upward to a colder region (page 659),

Hailstones ps lorge as baseballs have been
photographed and measured.  They do three
of four timex ns much damage in the United

SO My Surprise

The National Geographic Magazine

States as tornadioes, and have been known
to kill people.

Lightning strokes are huge sparks of elec-
tricity. The water droplets in thunderstorm
clonrds wre-all electrically churged | pages 648,
0l

The electrical discharge that produces a
lightning flash may travel between two parts
af one cloud, between two clouds, or hetween
a cloud and the earth. Thumler §s the noise
created by the sudden expansion of air when
heatid and disrupted] by the passage of light-
nimg through it.

Lightning {rom the accumulated charge in
the earth rises up to meet the lightning com-
ing down from above. These are faint pre-
liminary discharges, followed by the main
visible flash, A person struck by lightning s
usaally struck upward from the groond rather
than down from the sky.

Lightning can strike any mumber of times
i the same place. Il it has struck a spot
once, in fact, it is more likely 1o strike there
again, for conditions at the spot may be
especially fuvorable for lightning to steike.

The Names of Some Winds

Wind is nut 5 mass of air moving steadily
at the same speed. [0 vsuplly iz full of waves
and eddies, and blows in gusts.

A monsoon s g wing that reverses fts di-
rection with the seazon. It Dlows from the
interior of a continent toward the sea in win-
ter antd from sea toward land in summer.

Tormudoes, or twisters, may be only 100
vards in diameter, but their winds whirl gt a
speed of up to 500 miles per hour or more,
fnster than those of a hurricane, Tormadoes
usuadly trwvel about ns fust a8 an automobile
—30 to 00 miles per hour {pages 666, 667 ).

Hurricanes (called tyvphoons in the Far
East) are born in the doldrums, near the
Fquatar. From the sea, wiurm, moist air
rises over & wide area, and the inflowing cooler
air acquires n whirling motion from the effect
ol the earth’s rotation, building up gradually
to tremendous speed (page 6354).%

Weather extremes may interest vou,

Highest temperature officially reported on
earth, 136" Fuhrenbeit, at El Axizin Libla,
Septomber 15, 1922, Highest in the United
Stutes, 1347 F., in Death Valley, California,
July 10, 1913,

Lowest temperiature reported on carth, 90
degrees below gero F., nt Verkhovansk, Siberia,
February 5 and 7, 1892, (But it has hit 94
degrees above in summer!y  Lowest in the

® Sot "The Geonraphy of a Hurticane,” by F Rur-

rows Colton, NamiosAL Grocesrmn Maciziwy, _-l._|;|u.-]_|,r
19449,
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Ciregan are the rainrest
pgifts of the United
states, but the land (o
thne east of Lhe Laoees
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Ranger Station, Yellowstone National Park, over the islands.  Jap soldiers, hiding on the
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the United Staty E87-204 wmiles. per how o wiotld roll in and conceal them from re
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Heaviest rainfall on earth, 430 e hes 1 Y oir gratiliather probably has told vou that
4 hours at Bagwio, Luzon, Philippine T=<la _ Winbers woer .|'||.r. when be was a lu Gl
iy 14<15, 1911 Heaviest rai n Uinite i AT il wlting: hack {page i
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Weather Fights

Aandl e [rst
the fall, 13
longer than in the early
nimeties,

frost  In
20 davs

(veles of Warmth
and CGoolth

fs our climate really
changing? Chwer shor
periods, ves, savs the
Weathir Hureaun, but
there 15 no evidence of
any permanent chinge,
If wour prandinther
wark a boy from 1854
iy 1877 he was correct
in saving the winters
really were colder then,
At Washington, 1. €.,
14 of the 19 winters m
that period were colder
than normal and that

of 1855-56 was Lhe
coltlest in over 100
VIOITE,

simoe the start ol

thi=z century we ve bheen
living in a generally
warm peripd, with tem-
|'| FALLTES ;'-I."n.'l"'Fd_L’.Hlﬁ
around  thtee degress
hirher than the early
weventies. Buat there's
niy reason (o think it
will Iast. The colder
winters of grandpas
dnv probably will Te-

LU Since  weather
riscords beean o be
ket i the Unitidd

States, (23 vears ago,
there hnve been several
cyvoles of wormer  smd
civtler wenther,

In some  sections of
the Great Plains, from
about 1900 to 1920, riin was unusually plenti-
ful, Formers snid the climate was changing,
and plowed up much land never before culti-
vittedd,  The Wenther Bureau warned that the
increased ramizll wouldn’t last, bot many peo-
ple refosed to listen. Then came another dry
time, and the resulting “Thist Bowl

Today, min Is falling in the Dust Bowl
again, but more droughts will return. There
was A drought in the Dust Bowl in the 1890,

Can man make it ram?  Some have sug-
gested building artificial ponds in arid regions
to (merease the evaporatinon of meoisture into

t11 iss

and Works {for MNan

iy

R - -

i Wrdh el ldile

Touchipg Grooml, a Tornado Tears up Mud and Buiddings

This pliotograph and: that on the opposile pape werr taken a few milis north.
werl of York, Nebeaska, Tune 2
Harely mre they more than 1,000 feel in dHameter] mote often, bess

Tornedoes =eldom travel more Lhan 15

AR

the air, “Ram makers” discharge bombs
whose concussion ks supposed to make rain fall.
Some people have thought that the heavy
Airine of great battles increased rainfall,

Actimlly, sy weathermen, there = only
one way to make it tain. That is to Tift a
maks of air containing water vapor up high
enotgh so that it is cooled and the moEture
condenses and falls as min, ‘The air almost
snywhere conlains enough moisture o pro-
duce mn, provided you can gel it up o the
colder levels of the atmosphere.

In parts of southwest Africa. even near the




n6s

coast, where the air takes up plentiful mois-
ture from the near-by Atlantic Ocean, the aver-
age rainfall i= under one inch o vear, because
this moist air doesn't rise high enough to be
conled,

=omie have blamed droughte on radio birogd-
casting, forgetting droughts were just as had
before radio was invented.  Drainage of lakes
and swamps also is sometimes blamed. Yet
Towa, with few lakes, averages 25 percent more
rain than Minnesota, with many lakes,

Climate Charts Migrations of Man

Climate has changed in some local nreas.
Crops once were maised in such desert arens
as the Sahnra and Gobi, Climate has influ-
enced must of the migrations of history,

And the Miami Beach Chamber of Come-
merce uses climate to influence a1 modern
southward “‘migration”—»hby printing the high-
est and lowest temperatures of the previous
doy on itz letterheads!

[oes the sun cause changes in weather and
climate? Maost weathermien agree it must
hiave some effect. Sunspots wax and wane in
number through a period of ahout eleven
vears, There seem tn be cveles of climate,
rainfall, heat, and cold, but their lengths vary,
nit always corresponding to the sunspot cvele,

The sun’s heat varies as much ne two per-
cent from time to fime. Such a large virin-
tion surely must affect earthly wether in
some way, scientists sav, for the sun furnishes
the power that “manufactures’” weather and
kevps it moving,

What can happen when the sun's heat is
teduced was graphically shown in 1816, fa-
mous a5 “the vear without a summer,” or
“Eighteen Hundred and Froze to Death.” In
New England that vear, snow fell six inches
degp in June, people wore overcoatzs and mit-
tens on the Fourth of July, and the tempera-
ture on August 19 was 37 degrees,

That chilly summer probably resulted from
three great wvolcunic eruptions thiat occorred
in 1812, 1814, and 1813, which threw up so
much dust into the atmosphere that it shut off
some of the warmth of the sun.

Climate changes over lone perinds of time
iffect man's behavior, some scientizts believe,

“Climate affects human behavior by condi-
tioning the energy level,” said Dr. Raymond
H. Wheeler, of the University of Kansas,
“When it i3 too hot or too cold, the body
his 10 do too much work maintaming nor-
mal internul tempernture, leaving little if anv
reserve for aggressive and constructive be-
havior.”

Experimenting with rats. Dr. Wheeler and
his associates placed some in a cold room at

The National Geographic Magazine

55 degrees Fuhrenheit, some In a warm room
at 90 degrees, and the remainder in o Toom
al medium temperature. The rats in the cold
room, when tested in a maze, learned their
way around three to six times as fast as the
rats in the hot room,

The rats in the cold “climate” were larger,
healthier, more docile, and bad larger litters
of young than the “hot climate’ rits, The
latter had fewer voung, were more erratic.
emitional, vicious, and less healthy,

Cold and stormy climates are stimulating
to man. Coldest and stormiest parts of the
United States are the northern States,
cinlly the Northwest, northern Middle West,
unid New England, Here, both summer and
winter, there are frequent changes of tempera-
ture and atmospheric pressure,

From these parts of the country, Dr. Wil-
linm F, Petersen of Chicago has found, come
the largest proportion of geniuses and out-
standing men and women, But the same re-
glons also have a high percentage of insanity
anid other mental disturbances.

Farther south, he says, where the climate
i3 warmer and less changeable, fewer people
become famous, but fewer alss become in-
sane,  People in the stormy regions, too, are
more prone (o diseases thit result from wear
and tear, such os heart trouble and hardening
of the arteries. Under the whip of a stimu-
Iatimg  climate, they wear out their bodies
faster, In warmer regions such discases are
less common,

Wenther and Human Moaods

Weather changes can affect your mood.
make you feel elaterd or depressed. by alter-
ing the chemieal composition of vour hlood,
Dir. Petersen says. Usunlly we feel best on
days when the atmospheric pressure is high—
when wenther is fair,

When the pressure is low, we, ton, are
likely to feel “low."" When a cold spell comes
along, several changes toke place in the body,
Blood wvessels near the surface tend 1o close,
torcing the blood inward and causing increased
blood pressure.  Blood sugar goes up, and
the endocrine glands undergo changes. Al
this produces a feeling of stimulation, Later
comes & readjustment, lowered hlood pres-
sure, and a feeling of fatigoe.

Winter's repested cold waves swing an in-
dividunl back and forth many times from the
stimulated to the depressed state. By late
winter and early spring the process has built
up a condition that brings on that feeling of
lassitude we call Yspring fever,”

When a cold spell passed over Chicago
early one spring, Dr. Petersen noticed that
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A From Femen lss'm

Jack Frost Paints Windowpanes with Frozen Mossture Trom Indoor Adr

Frost {arms i a window when the glas B ochilled by cold westher outsale

At et Ui whmdow 14

cooled by contact with the glas, and some of s moisture condenses pned (reezes into tiny dce crystale on

the mside of the pone. Designs appear as (he crystals jgrow.

Frost wsaully formms ab night, when temperntutes

are lowest ol molsture copdepses more poudily (page G035,

“Today we make a new weather map every
three hours 10 keep up with the rapid changes
in the weather, nnd extend the forecast ¢very
six hours: Twice a week we make a forecast
for five dovs ahend, which = 85 to W) percent
correct the first day but gradually decreases
in acruracy toward the end of the penod.
But these five-day forecasis are good enough
so that wrgent war (raffic on (he rajlvoads 1=
often routed according to them.

“A world-wide petwork of wenther-observ-
ing stations; sending reports io central offices,
will come after the war, Ships and perhaps
nutomatic floating stations will send in reports
’Tlfl'.'l'l. I.I'I.t' ]

“Long-range forecasts will improve. Re-
search may enable izt predict weather trends
for six months or @ vear in advance.

“Well achisve a Dbetter understanding  of
the laws that govern the circulntion of the
almosphere. For example, the Arctic Bisin

in some winters seems to fumish an endless
supply of cold air outbursts, In other years
it supplies comparatively lttde cold air,  The
cause of this may be tied up with changes in
the pmount of heat we et from the san, which
m tarn may be related to sunspot phenomena, ™

Weather is 45 inescapable a3 death and
faxes. It determines when vou can hang oit
the family wash, and how far vou can drive
a el hall (they're less lively on cold days),
It chuses- spatie on the radig, and affects
department store sales.

If rain comes early in the day, housewives
dan't go shopping, but if it storts after they re
in the store, they're more [kely to stay and
|!1L:jf miore,  Athletes break more rfecords on
hot diays.

Evervbody complains about the weather.

Biut remember, i it ic of any comiort to
voiu, that the weather voo complain about is
jusl what someone else ho: been wanting!



American Transportation Vital to Victory

By ThaHornTON OQAKLEY

Thornten ODaklev, distingilshed artisd who poinied the 16 scrmer of Amrrican war produetion

mm the Narmovan Geoonaraic MaGanse for December, 1942,

Editar to e o teries on brdmporialion,

war thew ardgned by THE GROGRAPHIC'S

To capthire e apirit of Amerca’s slght fn mocisg mien,

maleriialy, gnd swppdies, Mr. Qukley iravoled Jor months to every wilal bransport cenler of Lhe Nation,
Below b et forih the themies af the 16 paintings, dowe for TaE Grogaariw —Editor.

N TRANSPORTATION America de-

pends to equip her sons for batthe, send

nrmiecs over oceans; fill skies with argo-
sigs, By transportation she launches her in-
creasing mizht amainst the enemy,

Oil—Plate 1: Oil for food, oil for power,
oil for explosives; oil, the lifeblood of ships, of
planes, of highway trunsportation, keeps De-
moctacy s lamp aflnme, At America’s petro-
Jeum fields, the higuid mineral gushes from
iz prehistonie  beds, s deep, my'sterious
chambers. It flows in conduits 1o refining
stations, passes through catalytic towers, pours
into vats, ks piped bnto serried ranks of tank
cars. MNow, in trains the oil and the goscline
set forth to feed the war plants.

Freight Troins—Plate 1l: Stupendous is
the freight work of the railroads. From pluin
and highland, from ranch and grain belt, from
foreat and from lake, from {oundries, TI'lIH_‘+.
and furnaces optpouring molten metal, from
mines of coal and ore, from refineries and car-
hide plants, into untold miles of cars flow
uvalanches of war material, The locomotives
tug and push Gargantuan loads, They trav-
erse the praivies, mount the hills, cross the
Appalachions and the Rockies. They pass
throuigh every bdarrier, descend to the far
shores where wait the cargo vessels,

Barges—Plate 11I: Diown from the water-
zsheds flow the streams that, joining into one
majestic current, form the Father of Waters.
Throueh thr.' history of our Land the *trlll.‘lj'
Mississippi served the dwellers of his valley.
Today, 4:.'1]]::1 upon & never In all time, he
bears fleets on fleets of barges, making novth-
ward, southward, conveving war .-u['rpﬁi:rr.
Grain and sugar, structural steel, scrap, oil,
sulphur, golden in the sun—materials {for o
thousamd needs—are carried on his winding
wavs. The paddle wheel now beats in rhyvithm
with the sound that echoes theough the nation.

Clipper Ship—Plate 1V: Sky, harbor,
:’ljl:l_ll‘l'i_'_ﬁ,_ the ghistening contril lower, melt
into one Juminosity., Amidst the radiant light,
riding on the water a&: on a mirrer, k-
tary airplanés tug upon their moorings, await-
img orders (o transport their freight o Carib-
bedn stations, 1o the Gulf, to Panama, [hash-
ing [oam, the Clipper ship roars along the
waterway, Incredible in size she seems, 1In
her cavernous interior four scole passengers—
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envoys, generils, statesmen—are setting forth
on crucinl missions.  The Clipper mounts into
the blue, heads senwird, vanishes.

Trucks—Plate ¥V: Tying State with State,
cancrete hichways cross the [wmlands, trav-
erse the hills, joindng inland with coastal cities:
O them stream vehicles of burden, ‘bent on
wervive o Democracy, Here rumble tanks of
pasoling.  Army convovs pass.  Trucks pre-
deminate, They lurch alonz the lowlands,
sway around the curves, with clashiny gears
cross the higher passes, hastening with their
warlime loads to industrial centers. Sump-
tuous in color are the carriers, shining with
metallic high lights, flapping huge tarpaulins,
leaving trails of fumes. Night after day, day
after night, the turnpikes’ lunes are choker
with these convevors.

Skyway—Plate V1: Through tunnels be-
neath the hiarbor of America's major city the
traffic surges. It emerges to.converge into one
artery of motion, that, sweeping upward, west-
ward, crosses on a skyway outlving Industrial
regions.  This vinduct of arches and girders
lookz down on shining: rivers, en boats and
barges, wartime plants congested railway
vards. Along the bridee’s lanes automobiles
froom every State make o and [rom the city,
Patrols on motorcveles, alert for sabotoge,
dart among the cars. Burden vehicles are
ruled away, but, prezsed into continuons lines,
cars new ool old, cars gleaming, battered, of
every color and df._'ﬁign, cars of war wurlcﬁs._
cars carrying trowops, cars olive-drab, all tell
of the crisi=s of the time,

Tunkers—FPlate VI1: Tank ships lie moored
to the docks. From their hulls to storage
fields, and from storage fields: to huolls, then
priceless cargoes. flow,  Cendocting  pipes
cover the piers—pipes interlacing, radiating,
pipes hanging overbead In webs of ponderous
metnl, Mammoth pipes there are and small,
red, Dlack, lustrous, dull, Polpnantly they
andl the ships they serve speak of warfare’s
quenchless th1r5l for oil. Battered, caked
with brine, to the call of Mars for fuel
in barrels of imcreasing millions, the tank-
ers make their answer, They defy the sub-
maring, brive the Caribbean weather hurri-
eane in the Guli, plunge through storm of
Hatteras, deliver their petroleum, Laden
with wviation gasoling they push out across
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mid-ocean deeps, head {or the fighting {ronts.

Cargo Ships—Plare VIII: Twenty million
tons of cargo—aun the mind grasp this weight ?
United States merchant shipping can hold thes
anil moTe, Our harbors teem with comings
and goings of the feets, At the plecs the hulls
@ ‘F freight, The docks are ]‘I-E’il]:l'l_"l_l with hiles

boxes, crates of food, of clothing, ammu-
nition, zuns, engines of dr:ﬂrﬂci[nu- Into the
holds they: go, awung abonrd by soaring cranes.
Passing the deep-lnden outgoing vessels, ar-
rivimg ships bring scrap and booty from the
battlefields. Soon it will be converted into
shells, into Bagzookas. Upon {ragments of
tanks and alrplane wines are seen insipnia of
the warring nations—the star of a free people,
the swastika of Hitler,

Eleetrie Locomotives—Plate IX: The can-
tennry wires: of the railroad bang ngainst the
2ky in interlucing threads, while bevond the
right-of-way towers the steelwork of the power
stution whence comes the current that speeds
the electric troins, Beneath the webs of feed
lines, insulnlors, superstructures, the cars rush
hrﬂdtrmp: prr:--l.r-m Mash by, locals, teoop
trains, filled with soldier Inds nid satlors.
svelte and glistening are the locomotives, each
with pantograph upstretched to wire chorsed
with power.  Through the most  denzely
papulited arens of our land at high speed rush
these concentrutions of motor force,

Cargo Planes—Plate X Outdated geng-
raphy that lists but seéven =eas jgnores the
ocean of the air encompassing the globe, To-
day on hillows of the sky man sends his fleets
on. wings. Here nre no shores =suoch as those
that stop the water craft. All but instanta-
neous seem the passages of planes between the
West and East, between ice and the Equator,
From depots where cargoes gather, the 1rins-
port planes depart to Africa, to Hurma, to
the tip of the Aleutians,

Subway—Plate X1: Dantesgue are the gal-
lerie= of the subwavs where, amidst the founda-
tipms of the city, human lives in multitudes
are swallowed by the trains.  Monsters of a
nether world are the cars thal roar through
funnels, glare with green and blood-red eyes
upon  the throngs that mill on station plat-
forms, nwaiting: their toms to crush mto the
monsters’ maws, Enpineering, with its rever-
berating subwave, brings swift conveyance for
the millions thit rush to and from their labor,

Bus Termimmal—Plate X11: Bepenth the
towers of the city the hus terminals are packed
with travelers. Commuters, industrial workers,
Inborers; wacs and waves; sailors, soldiers,
and Marines: folk lght and dark, rich :l.mi
pooe, eminent and humble: representatives of
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countless types Amerdcan climb into the walt
ing buses of gaudy colors:

Ore—Plate NI From Michigan, Wiscon-
sin, Minnesota: from the Mesubi, Ver-
mﬂinn, and Cuyona Ranges comes |hr;- iron
dre destined for the furmaces.  In lonz, lean
hulls across broad Lake Supérior, through the
spo Canals: it is conveved, traverses Lake
Huron amd Lake Erie to be fisgorgead at Cleve-
land.  Metallic jaws descend into the steamers’
holids,  They close upon their prey, swing up-
ward, drop, hover over cars, let loose the ore
n torrents.  On perches on the clanging crianes
men appear like pyepmies. Hands on throgtles,
they mre masters of their machines.,, Mere
touches on the levers the p,"ru.m juwa ubey.
Now, in hopper cars, the ore 15 rushed to be
transformed to tools of battle,

Super  Chivf XIV: The Diescl-
powered Siper Chicf sweeps through the In-
dian country.  Agleam with high lights, awifl
and silent o8 an arrow, this ultramodern con-
tribution of man's inventive genius 1o trians-
portation upon  rail copveys jis hosts of
travelers to  fateful wartime destinations;
Flashing by the sunlit mesas, the Nayajns in
gaudy dress the zearlet locomotive and i
atreamlined cars add central note of color to
a reaim aglow with splendor.

Stockvards—Plate XV To central stock-
vards, from western ranches come gattle, shisep,
aned hogs 1o feed the nation. Here herds and
Hocks are transferred from trtins to pens, from
pens to trains,  Barriers, bridges, towers, fling
high thelr walls and trestles, Gleamine railz
and locomotives: cars in line on line, recelyv-
ing and discharging cattle; platforms which
the plunging Herelord amd  Angus  steers
traverse in passuge to and from the trains,
charging through spots of sunlight, prodded
by remorseless drovers—all constitute a realm
of ceaseless movement,  Diyveamic symbal are
these yurds of America’s determinution to-arm
her 2ons with food as well a5 guns,

Loggimg—PFlate XWVI: Douglns fir, red
wentern cedar, West Coast hemlock in the
farthest corner of our country Tift theic sonr-
ing heights until they seem to reach the beck-
oning clouds. Monarchs are these, crowned
with majesty, aloof from holocaust of nations,
Comes man, threatened by the despot, He
ewings his ax. Down crash the giants. On
trucks along the mountain roads the helpless
logs are borne, at mills are flung against the
teeth of whirling bands of steel, reduced 10
lumber. In tons of wood the erstwhile mon-
archs of the hills now depart to be molded into
scaffoldings @nd hangars, into fabricated parts
ol shipz and planes.
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The Worlds Words

By Wirtiam H, NicHoLAS

wTherefiore 18 the naime of it ealled Habel:
becsiuge the Lord did therr confound the lan-
eunge of all the earth: mnd from thonen did the
Lord seatter them abrogd upon the face of afl
the earih,"—Cenesds X1z .

4 CHOLARS of the French Academy
S reckon that the world today speaks
2,776 languages,

Out of this Babel of tongues have grown a
few mightv empires of speech. War, coloni-
zation, commerce, exploration, science, litera-
tire—all have had a share in their vast-spread.

With this issue of their Magazine, members
of the National Geographic Society receive o
new m slement of the world.*  Based
on the Van Grinten [rojection, this 10
color churt, 41 inches by 2654 inches, prosents
n unified picture of our planet.

Look at this map and zee how the geography
af Tangmges Tooms up in 2 world where travel
is mensured in airplane hours and words speed
instantly by telephone and radio,

The following table, hased on figures coms-
niled by the Office of War Information since
the United Stutes declared war, shows the
niymbers of people who speak the principal
Inngunges:

Fnglich HO0OGoN0 Jnpanese .., 76000000
Hindustanl 160,000,008  French 70,000,000
Hiisslan 135000000 BHenpali .. 62.000.0X)
Spanizh 15006008  Itafan 23 A00.000
CrErfunn qR.D00000 Portmgtese . | 30,000 000

About 400 million people speak the nine
principal Chinese dialects, some of which are
not as much alike ns Dutch and English, Muost
widely used of all the dialects |s Mandarin,
speech of the officia] classes under the ol
Fmpire. About two-thirds of the Chinese now
understand  Mandarin, use]l as o secondary
wongue, although they retain their own dinlects
for Incal use.

Written Chingse [& the same in all parts of
the nation. but anly about 20 percent of the
(hinese can tead and write.

If the table above were to show the numbers
of people for whom the languages are the
mother tongue, it would require radical re-
vision, For example, in the United States
vensus of 1940, only @3 million of the white
population claimed English as the mother ton-
pue. Some 22 million citizens of the United
states originally spoke a different language.

In India the discrepancy woitld be even
more glaring. Hindustani is the mother tongue
for only 50 percent of the Indians who can
speak that language. Moslem Hindustani is
known as Undu ond s written in the Arabic

alphabet. Throughout northern Tndia, usage
of Hindustani 18 spreading widely as the re-
sult of improved communications.

About twenty major languages are spoken
in that huge land of 400 million people.f
Dravidian tongues in the south have no rela-
tion to northern dialects.  Allthough only two
Indians out of 100 read and write English,
it = the unifving langunge because it i3 spoken
by educated Indians, no matter in what section
of the country they may live,

English the Newest Longuage Empire

The only speech adl vver the world is
English. + The map on pages 696-7 shows how
it blankets the globe.

Principal stropgholds sre the United States,
the British Isles, Cannda, Avstralin, and New

Zealand. English also is the government lan-

aupge for npearly 700 million people—one-third
of the world's population. Long pre-eminent
s the o of ommerce, it now has soc-
ceeded Fronch as the langunge of diplomacy
and German as the language of science,

Englich is the most widely read langunge.
Three-{fourthe of the world's letters are writ-
ten, amnd half it= n apers printed, in Eng-
lish, Announcers for three-fifths of the earth'’s
rieclio stations broadeast in English,

Our language hias migrated over the globie
in Jess than four centuries, As recently ns
1564 an English grammarinn wrepte: “The
English tongue i of small reach, stretching no
farther than this island of ours, noy not there
over all”

At that time English was spoken by less
than five million people and stood fifth among
the European langunges. French was first,
As late as 17350, Eoglish still was fifth.

English staried itz spectacular growth in the
era of exploration and colonization, Such pio-
neers 48 Hendrlk Hudson, John Cabot, Sir
Martin Frobisher, and Captiain John Coole Jed
the way. In their wake came British traders,
who made English the seaport language of the
wiir il

* Members thay ohtoim additiom! eopiesa of the
new Mup ol the World by writhig the Natlonal
Geopraphic Socety, Washingtan 6, 10 €, Prices, In
United States and Possessioms, 30¢ on paper (Tolded
pr rolledi: 1 on Hnen (rolled oandv); Index, 254,
Chitside of United Stutes mnd Possesslons, 75 on
popnr: S1.25 on lnen (pealdal segudntions gemerdily
prakihil wailing Iea excepl i Western Hemiypliere) |
Tandex 50¢, Al remibigoees pavable in U, 5 funds
Prestase prepaid.

t8ae “Iniliz—Yesterday, Toduy, aml Tamorraw.™

by Lord Halifax in the Namamar Geoowarsie Mac-
atisg, Outober, 193,

M5
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Jolmny Dougliboy Teasches Dunking Technique to Two Moroccan Soldiers and an Arab
North

Hi cun tifk with them slghtly in their own lanstinee ¢ i han thien the ATmy Ccoursp G
Afran Arald Disyebnuts and coflee are from ap American Red Cross clubmobile cantecn; sl up deep
im Fivnch Moroooo The Bed Crise wocker, Jelt, 2 Ml Mury Hoss Moet, & Unawa, [owa,

gl drinking chooolate with a hall-casie bru-
nette in a lkimono-sleeved, lemion frock and a
crims=an aneorm wool shawl, while he deciph-
ered 0 code nototion from a canny smugaler
LU back of the paper
meny.

ciargoes on  the

A Sentence from 21 Tongues

The
RLaRea, thus:

Vhue, Hintdustanl: cafe, hronette, deciph-
ered, men, French halcony, Itallan; domiask,
Hebrew: covered table, code notation, Lating
Wednesday, uely, drinking, hali, while, eating,
wool, sleeved, back, Anglo-Suixon: loafed, Dan-
ish: crimson, Ssanskrit: goulash, Hungarian;
chocoblte Mexicun; Port ueiese
lemion, Arabic: shawl, Persinn; kimono, Japa-
nese; angora, Turkish: canny, Scottish; tea,
Ilil.'li'.':i.t": CHTRO, _":|||_|_-_.i__.._'r| .""|'!JL'.'_’i|I'J, J.“.i.[L.lt:
naper, Greek: frock, Old High German.

he English lungunge cuntiains about 700.-
000 worrds, hall of which are scientific termi-
14| MY O GiTT hime g obsolete terms

|:|-||:J}' T thousands of our solidiers are
studying foreign langudges, some in line of
duty, most in their spare time,  An ambitious
educational program prepared by the Army

wiirds from 21 different lan-

e

[H1er_

Special Service Lvision, Army service Forces,
nelns them,

Laok at the key map on pages 696-T iaul
then at the big workd map, and vou will see
why the study of foreign tongues is =20 im-
portant.  See how our troops have been de-
ploved throughout 1

By talkmg notive tongdes Americans be
come goodwill ambassadors and better soldiers
I'roops 2o om {orioogh to Spanish- or Chinese
speaking clties: they unexpectedly myet Hau-
SHY OF MhvAgas: they capiure enemy
who speadk only German, Itdalinn, or Japanese
In some mress they work dally with French,
Chinese, or Russian soldiers,

Now soldiers anywhere can obiain Special
Service Division phonograph wiikch
teach them to speak useful words and phrases
in any of 39 foreien tongues

These langunges are Portopuese, Chinese,
French, German, Italian, Japanese, Narth
African Arabic, Russian, Spanish, Greek, Bur-
mese, Maloy, Melanesian Pidgin English, Per
sinn, Syrian -Arahic, Turkish, Danish, Dutch,
Teelandic, Norwegian, Swedich, Fante (Gold
Const of Africd),. Hindustani, Hova (M aodn-
gascar), Irwg Arabac, Thoi (Suem),
ian, Hupgarian, Finnpich, Annomese

] s l.'.|l|'||]_

ogr3
soliliers

recrirds

=1il-

Tahitig.
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Filty Centuries Ado Egyptinns Knew the Value of Hlustrations
Here on o wall of the Temple of Dandery, the socient scribos earvied prctures in bas roliel (O accompany

their writinge, Earfiest |1|rl.'|1:|.:|'|.j_||||| owerr sertes ol

phetures.  Later they cume te represent idess, lpstodd

ol the definite objects they purtrayel.  Finnlly an Et;_'i'l_l-ﬂnn alpbiabet grew from them,

Tagalog, Korean, Bulgarian, Serbo-("roation,
Romanian, Albaran, Czech, and Polisgh,

To Learn a Foreign Tongue—Speak It !

Here Is the way the soldiers lenm Chinese,
for example:

Fach member of the class, grouped about
# phonograph, hag a pocket language manual
which contains the words and phr:-':wa he e
about fo hear, First the recorded voice pro-
nounces a4 word in English. Then 8 Chinese
informant translates it correctly in his native
tongie und pauses, The entire group, in
load, clear tones, sav it for them=elves. The
phonograph repeats the expression, the class
sings it out, and then goes on to another word.

So rapid is this method of teaching that a
simple working knowledge of some 300 words
anil phrases may be acguired in from eight 1o
fifteen hours.

{ificers point to one class of soldiers who
studled Russinn by this method for twelve

weeks mand then legmed 1o read and write a
little Russian after three more divs of study,
sometimes the soldiers’ wishes tnke queer
turns. Ulnsses in Iceland did not ¢are (o study
the leelandic tongue—they preflerred Spanish.
Now they have concluded their basic Spanish
course and are clymoring for the ''second-
level" course, which will be rushed o them.

Troops with General Stibwell who will be
in contact with the Chinese are required to
take Inztroction in that language. Other sol-
diers m the China-Burma-Indin aren may
study Chinese if they wish.

The Special Service Division reversed its
schedule not long ago to teach English to
Spanish-speaking soldiers who came into the
services from homes along the Mexsican border.

Well-equipped recording rooms at the Li-
brary of Congress in Washington turn out
master recortls from which thausands of copies
are made (page 698). Other recordings come
from New York and elsewhere,
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“Doo-OUNG,"” Translows (5 Y, Fang

[hey are cuttine @ master laneanpe-teaching record ot the Libepev of Congri=s i Washington, [ |
Copdes will be seat o soldiers o the feld who wish 1o leam Chinese {page 644 Students ropeat the Chinesa
W iselicd phenetrcally bere, durng a pause i the mootding.  Ia (rotn B fo 35 hodnl, they @n miasie
O sSmple words and  plhrros Copl. Henry Lee Smith 13 head o the Lanputse Unlt, Specisl Servics
Lhvislon, Ay Service Foroes, snd Mr, Fand | In churge of the unit's Chinese desk.

L diferent Iongunges.  Most of the monitors
e thisroughly conversant with four o
tonpues: some of them know eight or nine
well, Chied he Lhe momtor service
ire Arabie dinlect and Japanese roadoasts,
The MNatiomal CGeographic Soclety  must
have transintors to handle its COrTre=pondence

with many lands (page 693),

Birthplaces of the Langunges

Origins of the world's languages still puzzle
prhilologi=ts.  Scholars hoave long known that
Fnelish, German, Scandinavian, Bussian, Ar-
mendan, Persian, the Komance languaees, and
virions Indian tongrues, such as Hmdustani,
belong to one vast family—the Indo-European

This parent tongue, they believe, frew up
some A LU venrs ago in a group ol tribes some
where between cenlral |'|rr-|;1|r and western

Asin, Many scholurs place the exact location

on the grassy steppes east and northeast of
the LCaspian Seg

The world map helps vou to plecture the
later wanderings all over Europe and eastward
into Aszia. With the passing of centuries, these
'.I“Jl.:- I.'II-I .Ii-I CoOb Lot I.Ill| i
widely., But fundamental
grammatical idess remained similar,

For exnmple, “father” and in
Enelish are peter, mater in Latin: préar, matar
i Sanskrit; Vader, Mutter in German® puler,
meter m Greck: falr, mair in Armenian
|

EEETTECLELLETE S

1 =
EA

war speech differed

word roalts  and

"ot huer”

A second larze [amily ol ENOWN
a4 the Semitic, embraces ancient Phoenician,
Hulirew, Aramaic, Arabic, and Amharic.

lhe CHd Testament originally was writlen
im Hebrew, Ihe Bible, for centuries the
workd's “bect ‘seller,” has been translated. In
whole or in part, inta 1,065 linguares and din-
lecls, wlually

Frer

Jesus spoke Aramaic, which gr
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replaced its sister tongue of Hebrew m Pal-
estine.  Aramaic still is spoken in parts of
Svria: even by some Syrians in Chicago, 1H,

Languaees of ancient Egyptians, the Coptic
Church of Ethiopin, Berbers ol thie North
African mountaing, and masked Tuareg of the
Sahara belong to the Hamitic, or the third
Enguase family.

Elbert Hubbard wrote, “Words are airy,
fairy butterles of the imagination. A philol-
apist 15 o man who cntches words and sticks a
pin through them, fastening them to the wall "

When it comes to further lanpunre classif-
cution, the philologists have difficulty in de-
termining just where to stick the pins.

Some scholars include the Samoved speech
of Siherin: Mongol amd Manchu of Asiag
Lapp, Finn, Estoninn, Magvar, and Tatar of
Europe in a fourth group, known as \'ral-
Altaic., Others dispgree.  With Chinese, a
fifth huge langunge family, Burmese, Sinmese,
nnd Tibetan are nllied. _

Unrelated 1o these vast linguistic families 15
Bantu, widespread Negro language below the
Sahgra, Bantu i the most widely spoken ol
Africa’'s some 700 longunges. Other impe-
tant but unrelated language (amilies are Japua-
nese, Korean, Drovidian tongoes of southern
Indin (Tamil, Telegu, Kanarese, ¢tc.), the
Malav-Pulynesian langunzes, and the language
of the American Indians,

Earlicst Writing Was Picture Drowing

Farliest amd most primitive writing was
picture drowing, sech s exists among -
civilized proples today,

Gradually the pictures becamg symbols and
were alwnys recognized as the signs for cer-
tain words:  About 5000 yedars ago, in gy
amd  Mesopotamin, picture drowing  evolved
into systems of character writing, somewiat
along the lines of modern rebus puzales.

When an ancient Sumerian scribe of Mpso-
potimia wrote on o wet clay tibilet with a
square-tipped  tetd  stylus, every picture he
made was wedge-shaped., This was becatise
he tilted his stvius a8 e pressed it into the
clay, In Latin, cweeus means witlee-shapwerd ;
hence this style of writing became known s
“runeiform” or “wedge-shaped” writing.

The Feyptinns wreate their hisroglyphics in
a vesetable-mim ink on atrips of reed called
by the Greeks papoares, from which we get
our word “paper.”

The Chinesé and the Mayans of America
used systems of ideograms. The Mavans also
developed o svetem of numérical signs.

he joint National Geographic  Society-
Smithsonian Institution expedition to Mexico
in 1936 unearthed n stone slab engraved in

Ha9

Claudss- 10 & Sciasfer
Wedde-shaped Writing on Clay Slates
Records o Study 3500 Years O1d
The ancleot seribe o
brter e sl clay al um

frapment was tacarthed
B portheen Sy ria.

asid] NS sopuare Hpgeed stvlos

angle when he wrote, This
in the ruinz o Has Shamra,
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Mayan numerical signs * with a date which
means November 4, 201 nc, (Spinden Cor-
relition). Thiz slab is the oldest dated work
of man in America.

Today's Chinese characters are still the
ancient ideograms, althongh centuries of writ-
ing have so modified their appearance that the
ariginal form of many cannot be recognized,

The civilized world owes all its alphabets
tiy the Phoenicians, those ama mani-
factyrers, traders, nnd seamen who Hved along
the eastern end of the Mediterranéan in an-
cient times.

Tyre and Sidon were the Phoeniciin sen.
poris; Carthage was their colony, The Phoe-
micians built the Hebrew temple for King
Solomon at Jerusalem (1 Kings V'), They also
made the melal work and furniture for the old
Assyrian toyal palaces. They built ships and
sailed all over the Mediterranean,

To keep their books, thev eventually ie-
vized an ath.th- with 22 letters, each a
consonant. About 1000 mo., this alphabet
passed on o the Greeks, who pdded’ vowels.

The first letter in Greek is afpha, the second
beta: =0 the whole list ncquired its English
name from these two characters—"alphabet.”

Later, the Greeks and Romans changed the
Phoenicians’ direction of writing from right to
left. They wrote left to right, and we, in com-
man with the Latin languages and others, still
follow that practice,  Arabs, Persiang, and
athers, who barrowed the same alphabet, 1_i'i'ﬂl.n
from right to lefdl.

The Phoenicinns exported papyras o
Greece. Most of it came from their thriving
citv of Byvblos; so the Greeks started calling
the paper itseli, byhios. Later, when they
wrate books on rolls of such paper, they called
thers  biblig.  From this came the word
“Bible;” meaning “book™ or “hooks,”

Basic English

From Greece the FPhoenician alphabet
spread to Italy and then all over Europe.
Aramaean merchants carried It w Inddin with
their trading earavans. The world learned to
write,

When Mr. Churchill addressed Harvard
University last September, he referred to the
[uture possibilities of Basic English as a
world langunge,

Busic Engiish is 0o system devised by two
Enghshmen, L, k. Ogden of Cambridge, FEng-

* Sere “Foremost Intellectinl Achlevement of An-
cient Americn” by Svivanus G, Morey, NamionNat
Grommarme Macitse, Feliruary, 1912,

| bee Hlikcovering the Meww Warld s [Hiksst Dhatedd
Work: of Muan" hy BMatthew W. Stirling, NATIONAL
Gruoearne Macksse, Awppuest, 15630,

The National Geogrophic Magnzine

land, and Ivor Richards, now of Harvard Uni-
versily,

Chief purposes of Basic, according 1o s
spimscrs, are o provide an international aox-
iliary language for world-wide wsze in general
commumication, commerce, anid science, and Lo
impart on easy introduction tn English.

The inventors pickéd a4 vocabulary of 850
words: 600 are nouns, 150 are adjectives, The
remaining 100 are “n]'nemlinn" words which
put the svatem 0 work as normal English,

The “operatnrs T include only 16 verbs.
They are “can, get, give, go, keep, let, make,
put, seem, take, be, do, h.n"e, say, e, =end.”
They 1ake the place of about 4,000 comman
verbs in the English tongue. Other “opern-
tors™ mre prepositions (directives, Basic calls
them ), pronoons, adverbs, ete.

By combining one-of the operator verbs with
Basic nouns or ositions, eic., thoughls
may be espressed which ordinarily would re-
fuire miny other verbs,

In Basic, vou do not enter & room, secend
a mountain, descend a hill, climb a tree, leave
a huilding, or cross a bridge,  Instead, you
g0 in o foom, go up 4 mountain, @ oup o Lee,
g0 down a hill, go out of o building, or go over
u bridee.

Rules of grammar are Hmited to five, one
of which deals with adding er, ing, and ed
o nouns, so they may combine readily with
the 16 verbs:

As the new system keeps the natural struc-
ture of the language, a perdon may go on with
his education to a fuller knowledpe withouot
trilale. . Friends of the system see a fertile
field for growth in every land,

The two preceding sentences arie in Basic

English,
Mme., Ivy Litvinov, wife of the former
Joviet  Ambassador to the United Stites,

tiught Basic tio clases of Riusstan soldiers.
Cenerabizsimo and Mme, Chiang Kai-shek alsa
are enthusiasts. and classes in Basic have
proved popular in China,

The Harvand Comimission on Enelish Lap-
guage Stodies has introduced the svatem into
Latin America

For many vears other schalars have studied
the Im%ft:lllluw of an internationzl lansuape,
Esperanto i3 the best known.

Whatever the [uture of interantional lan-
puages may be, the importance of freer com-
munication o world relationship  steadily
WS,

Said Mr. Churchill at Flarvard:

“The empires of the future are the pmpires
of the mind.”

As ever, the processes of the mind will be
expressed in words:
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binderz, Thiz neat Tittle vale was the bhirthplace of Apdréas Hofer, the Tyvrolese putriot who defigd Napoloon aned
ald wath lus hife, He wile 8 borssd I 5an Leonam] ehurehy




Heroes of Wartime Science and Merey

By Frizanema W. King

E insignia, decorations, medals, and

I badges of the United States armed

forces have been color-illustrated and
fully described in the June and October issues
of the Natioxat GEOGRAPHIC MAGAZTSE
(page 740),

This isstue of Tay Grocrarmac shows the
Government-authorized insignia of the United
Suites Maritime Service, United States Pub-
lic Health Service. United States Coast and
Geodetic Survey, 1. 5. Army Transportation
Uorps Vessels, American Red Urogz, Air Car-
rier Contract Personnel of the Air Transport
Command, and Civil Air Patrol.

Ench of thete seven diverse arganizations
has an honor roll of its members who have
sacrificed their Hves in service of thelr country.

For one example, there was Richard Mocze-
kowski, chief mate of a small merchantman,
whose ship was attucked by two enemy sur-
(nce raiders. Wounded in the =rm and the
chest early in the action, Moczkowski ordered
a seaman to prop him o a doorway o he
could keep on directing his men. He did so
until one of the raiders wos sunk and the other
withdriew from. action,

With heér lwoilers Dlown up, engines de-
stroved, masts shot away, aml ablaze from
stem to stern, orders finally were to abandon
ship, His shipmates carried the mortally
wounded Moczkowski to the side of the ship.
But when he saw the crowded lifeboat wis
already released and clear of the ship, be com-
manded his men to lesve him rather than fur-
ther jeopardize their safety,

The min in the lifeboat were saved, The
Maritine Commission  awarded Moczkowski
posthumously the Merchont Marine Distin.
guiched Service Medal,

Men Tramed to Be Merchant Seamen

Insigniz of the United States Maritime
Service, a division of the Training Organizs-
tion of the War Shipping Administration, are
worn by officer graduates of the Training
(ranization on actve duty with the Mar-
time Service, and at aption by lcensed officers
an inactive duty with the United States Mari-
time Service but serving actively on merchant
vesaels,

Petty officers and senmen wear insignia
shown on Plage 1 while in training and on ac-
tive duty with the Maoritime Service nnd at
their aption after graduation.

Stction 101 of the Merchient Marine Act of
1936, the Mngns Charta of our merchant
marine, -states that this country should have

a merchant fleet “composed of the hest-
equipped, safest, and most suitable types of
vessels, constrocted in the United States anid
manned with 4 troined and efficient vitizen
personpel.”

To carry out this program, the United
States Maritime Commission in 1938 estab-
lished the United States Maritime Service for
the training of merchant marine personnel.
Officer candidntes must hove served 14 months
at sen to be admitted for training.

The Marifime Commission also established
the United States: Merchant Marine Cadet
Corps, another division of the Training Ch-
ganization to train voung Americans without
previous ses experience o become  licensed
merchant marine officers.  These cadets are
alsy midshipmen in the Merchant Marine
Reserve of the United States Noval Kesgrve
and are designated as  cadet-midshipmen,
They nre troined at the United States Mer-
chant Marine Academy at Kings Point, New
Vork, and at cadet basic schools at Pass
Christian, Mississippi, and San Mateo, Cali-
formia, and on active merchant vessels,

State Maritime Academies. a third division
of the Training Organization, jointly financed
by Federal and State Governments, also train
vimg men without previous experience to be-
come officers,

The Maritime Service not only traing offi-
cers, bul also seamen for the deck, engine,
and steward departments, amd as radio opera-
tors, ship's carpenters, ¢ic,  There are two
officer schools, four apprentice senmen schools,
nmd two radio schools, The Service operates
10 training ships.

The program, sped up nnd expanded by the
war, includes refresher coarses for experienced
seamien, upgrading courses {or advancement
in grade, and complete courses for new men
who have the required experience ut sen to be-
come officers. It also pperates schools at
shipyvards and manufacturing plants for spe-
cialized training in different types of [:rnpulv
sion; =chools for radio operators, cooks and
bakers, assistant purser-hospital  corpsmen;
signal schools; convoy procedure and com-
munications courses, There are even corre-
spondence courses for men Al sea,

Ranks, grades, matings, and scale of pay
in the Maritime Service are identical with
thise of the 17, 5, Navy (Plate 1.

The War Shipping Administration was
establizhed I 1942 (0 “assure the mist affec-
tive utilization of the shipping of the United
Stutes for the successiul prosecution of the

115
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This Is the Army's Mavy, but the Uniforms Are: Worn by Givilians

Fhey e members of the Water Dhyveeon of the Tronsporiation (Corps, Army Service Foroe In ks
ful e Uaprimin i wentified by lour sleeve stopis, O bi=ocup e wedrs an eagie ahove crissed foul anchos

Fhe Petty Oifficer n dgmner Khekd vweines o o owheeltnpn's devioe Ihdide 8 owredth (Mlage TV )

ng Urganieation was transierred by Bxecu-  the sabion Cooperating with the States
tive Lheder on July 11, 1942, the Service carries on research amd activities
Rear Admirid Emory 5, Land, TSN, to prevent and control disease and improye
[ Ket.), is the Chalrmian of the United States the nationnl health
Muritime Commission and the Administrator winety  percent  of the resogives of th
of the Wir Shippine Administration. service o manpower, materiel, and money
have been channeled ind fHirect war work
The =ervice cooperates with the Army s
[he United 5tates Public Health Service  Navy, and itz men hoave been assiened to irmed
wis estobilishied by [-III'.L’_r-:-'- i | 798 1z the |-|._|_|_: :|_=T1.'i‘.||_' j|__| I,'_|E;- Coumirsy ;|_|||_J .|_"._' -;|||

Marine Hospatnl Service (o proviie medical virtnally all secientific research at the Na-

war To it the jursdiction over the "|'rain- Federal agency responsible for the health of

"wmialors' Doetors” Ghanird MNation's Health

treatment and hospitnl care jor sick and dis==  tongd  Tnstitute of Health—research arm of
ilbled senmen. Lhe Prulslie Hewlth Servc ha=s bepn turned
since 1839 Public Health commissions have  to war problems.®* Diseases of military im-
heen granted by the Pregident and approved portance are studied: vaccines are -'.11-|,".1|-
by the Senate. RKanks from assistant surgeon  for military and clvilian use: and the toxicits
0 SHTIEOT Erm ril are lll'l':'ll."ll'l?"' ton those of ol cheri :jJ-_ |:||".;-i|_-h_ il Fig" W _-:|_|'|'|.'|.'[',|-' |'.-'..:--.;
eulenant () to rear admirl in the Navy  in war fnddosteies are investieated
(Plate 11). : oo  Sop “The Hoallng Arts in Global War” by Alhert
Present-day funcliion of the Service & fur W Atweed, Nitwosal Gooomsrste MAamor Ny
broader than the care of <nilors. It is the  vember, 1993
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Perched on o Sea of Rope, a Veteran of Saill Teaches m Form Boy to Tie an Eye Splice

Alter 40 vears behingd the mast, he instructs gt the United States Montmme Service 1 mmiming 2tating,

Sheepshend Bay. New York, Hi= mting badge shows he s o Chiefl Boatswain's Maf iz eap hogrs crossed
snch i Corpes Device (Plute 1), The apprentice, who wedes e iasiemin, Lrains (o be gn afdinary seanian

Control of pccupatiomal disenses and accl- of the Govermment having a commissiomed
leTit= ||r--'.5-i--'| (0 e RO mischical sery- CLPs OF CHLcers,

e, and placement of workers in jobs saited

g _ = e I War Demands Survevs and MNops
0 tneir p vaicnl capacity are parts of the

ereatly expanded Puhblic Health Service in- Ciopst ind Geodetic Survey officers are ap
dustri hyEiene progrun ;""i-'ltl.'f iy the President amd conlirmed by the

|I1|! GEEENT WiiT progrinns ol the Service con- SETte Til'.'_'- hold relative rank wikth odhcers
cern Lhe control of molaria, venereal disepses, of the Navy from ensign (0 rear doral

tuberculosis, and typhus lever. The Service  (Plate 111},

conperates actively with such agencies as the In time of nationg] emergency, Sarvey of-
War Sh _:i'-;li_' Administration. War Produc- foers gre sihiiecl (o tronsier by the Presudent
tion Hoard, Office of Community War Serv-  to the armed Torces.  snce this war began,
e, Office of Civilian Detense, and War Man-  approsamately one-third of the commisswoned
power Commission afficers have been transferred.

In addition, through its pewly established The Survey now engazes wholly in work
Division of Nurse Training, the Nutse Cadet  for the Army and Navv., Hvdrographic units
Corps. the Service s administering a program  are surveyitg in forward areas, sathering data
l el :|,|||| LA u'-_.-|_ LU TEW NUr=es A _'.'|-_:r i A5SUIT I|‘|!' sile :|'s'-.'i'.'.lllllll gl olir n '1.I|
[t alen retrdins nurses in its reiresher courses.  [orces, Shore parlies work for the War De-

Alert for scientific advance, President Jet partment m localities where special surveys
fer=on  estabhished the Cogst and  Creodetis are needed,  Recently the Legmon of Merit

Survey m 18405 It iz ome of the 9% ervices wias awarded 1o Comdr. William M. Senife {or
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For Mrs. Winston Churchill the Neoew Cliadet MNSurse Lorps
[ 'niform s _"'|||,|1.i-|.']-¢-.|. it the White House

Licile Mtry (eenter) directs o division whkeh belps tecrnl and Eepin sluddend
purses for escemtind civilian and Ariny ahd Ssavs necdds e AT “HE wel
ther Maltese Cres, on Iipel ber Corpd Dlevies, st pfs besot the cop device of the
Usthied States Public Health Servier. Maey Chorechill has two shoulder pilp
chitnin= wse 18 4 suhalizrm i the Austliary Terriiarlal Servics

service while in command of an ndvance Navy  supplies to Cuba

surveying unit in the Alvutinns

Survey work o owartbme |
“fire conirnl,” that is,
[ artilliery fire

The Silver Star for gallantry wns awarded
b B=t Lt Dhaovad M. Whip o the Surve Ha
who, while in charge ol an artillery unit e
tnblishing control survey ander heayvy ehemi
whinre in Tumsia, wis success{ul 10 direc i
the “netitralization of a battilion of enemy

Aiter thul war, Lhe
gotten, amd when

[ |'|'r-:!|u:|l'::; [iar
in mhitking: ealiuintiomns

Novermber 1,

INLETesE

m the A, T

[0 meet
Army Transport Service wias created.
AT .
he
World War 1. the Army

Of the Spanizh-Americ

also panducts hasic
lanidd | b
i -||||||!'f.. 1I|Ii'|'='|i|'-: 4 nro
padtical ohurts, meas
ures and  predicts the
tides nnd currents, and
shilies gravity, terres
trinl  magnetism, and
sp1amnoloEy,
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The Army's Fleat

The U. 5. Army has
ane of the hipgest fleets
in the world,

Hoarges, tugs, vawls.
lighters, commanco
boats, crash boats
Ianding barpes, million
dollar mine-planters
O fown) [)iespl carpn
bogds., (ce-breakers
guin ferries,
bharpes, crane harges,
tunnel-sterm  towhoa (s
anti-snbmarine patrol
boats, ramp landing
boats, b 1%~
philnan limding boats,
trocg curriers, and mi-
ring tractors are
' Lpes
ships the 1 ronsportn-
tinn: Cormps procires.

The empiloves, [rom
el chied emzi-
neer down to scillions
ure civilians, but their
services,  alten
enemy hre, are almiost
unknown to the public

When the Spanish
American  War  broke
out, the Army did not

hiave a sinele seg-golng

Figidbiai 13
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KNI

ol fhe 153

Mmisier

1 Biap
FRPER W

veesel Bt o CATE
animals.  and

this need, the

LFRIY=S

wiis il miest {oir-
United Stiates entered
had vnly seven ships

in War fleet in service.
L

1917, it had 512 ships with
a tutal dead weieht of 3230000 tons,
Rapiudly demobilized after World
= il

var T,

not die [t was

artllery.
In piicetime the Survey charls the oojets
of the United States and its possessions, 1

used o fransporct 27,000 men and =applies to
the Army's Oversens gurrsons
Originally under the Quartermister (Corpes,

the Armys navy g now under the Witer



Heroes of Wartime Science and Meroy =14
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oty B3 miles from
Viexandra, An appeial
was made for Lanks
i selt-propelled guhs

Troms Lie U nited Stivtes
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wl b British official
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| e Hed (rioss Saves
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=wiss philhinthmopist,
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Vustrian and  Fran
sardimian Iorces met
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“UF Is for Correspondent—Purple Teart Is for Flis Weounds

| Murinnt wrote a ook
TR :  Hlan White lickl un green lravssed ikt | e 5, 1 hasl | F
BResting s pla 0 lrcotated by Maj, Gen, Liovd R. Freder cring the Nort!
” -t b Afvican lanlinge [rom ol i3 itter, e | v nunterou: injuries,  Jardia
s md wounded e ndatoes i . bl * bl gt I
n bl H i
wits the Dbasi=s for the articles of the Gepeva  sailors, the Red Uross mives awl (o viciimy o
| Aty ard  thi [rternational Eed Cross, (isasiers,
renulnted five wvears biter l'oday more than 5,500 men and women
Clara Barton, a New England schoolteacher  repiresent the RKed Cross  overseas | ey
who became o Government worker. had, in cperale service clung, ciubmobiles, and Sefo
e meeantime, ivn NEDOWINELY INCOTTOTeL- iclubs, and ||:'||-'-I| Felreal |l |:||-:-I_|: LT
ng the principles of the Red Cross in her campe.  Assisted by many ki v emploved
tk with the wounded of the Civil Wa workers and thousands of volunteers, they o
Aiter a trip to Europe, where she became la-  erile legve clubs and recredtion center \TE
wiliar with the Red Cross, Miss Barton ureed  ing (rom grass huts in New Guinea to modd
the Untted States to mtify the: Treats |  London hotels
{ s T E L : : AV ET % I"I.- d Uross men are assigned 1o duty
II'|'- LT = Ii i i'l I"-."._:' .|;.||_ |||!|' R '} |.I| '.'.';”I II'II :!I".'.l .i:I._' (NP EN LA El li .: I:IIIIIT II:I
organization of the American Red Cross as o same condifions as the men (Mates V-V
voluntary apency stpplementing Gavernméent A\ Red Cross feld director, doing welfare
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[taly, was an 8 landing barge on August 13,
1243 he wis lnden down with ciparelies anl
other comfort articles.  The barze maneuyerdd
into landing position ) it was hit squarely by
a Uerman shore gun.

The cahle to the American Red Cross Nu-
tional Headgquarters merely stated: “Russell
Bullurd, American Red Cross field director,
missing i action.”

Caontract Pilos Doen't Tell the Sad Ones

Gayest storfes of the war are those told
by the Air Carrier Contract Personnel of the
Army Air Forces' Alr Transport Command.

Who humn't heard some version of the one
about the pilot who grew tired of his mother's
complaints about wartime laundey service?
He volunteered to have the family wash done
in Coleutta where the service was good,
prompt, and cheap!

Such jokes only cover up the bravery, hard-
ships; and skill of the commercial nir lines
men who help the ATC handle the training
program and the movement of cargo.

In December, 1920, the President directed
the War Department to utilize the air lines.
Their store of experience in air transportation
has since proved extremely valoable in devel-
oping a world-wide cargo and passenger air
transportation system. Lﬂrp:{.:E. range from
tanks to hypodermic s

Persarmel of the Alr { ontract Carriers serve
in ‘virtually every capacity—ans pilots; naviga-
tors, rmdin operators and techniciams, and me-
chanics, both in training and In operation.
They wear Army uniforms with their own dis-
tinctive insigniaz (Flate VI1).

These fliers and their ground personnel are
known in everv country where there are Allied
air bases. They help operate an air Hne svz-
tem many times Lergor than all the combined
military and civiltan mr transport lines of the
United States in pre-Pear]l Harbor dava.

The Navy has u similar service, the Naval
Air Transport Service, popnilarly known as the
NATS, operated in part by the Navy, and
in part by Air Carriers under contract,

They are now flying over 700,000 miles a
week: they tarry materiel and personnel to
navi! esmnblishments and fo fleet units in war
areas. Already stories of queer cargoes and
casgal fights o exotle lands pre leglon—

The National Geographic Magazine

snd Jegendary. As vet the NATS have no
specinl uniform.  Maore than thirty lives. lost
in thelr country’s service in the first 18
months of the war proves the valor ol the Civil
Air Patrol,

One week before Pearl Huarbor, the Civil
Adr Patrol was ormnized as o division of the
Office of Civilian Defense, . From the begin-
ning its national headquarters has heen staffed
by a small group of Air Forces officers.  Since
April, 1843, it has been an officially recognized
:Lntﬂlm}' of the Army Air Forces,

Mare than &5, E'IEIEII citizens—310 percent of
them women—and 30000 cadets have volun-
teered their Hme (o the Civil Alr Patrol and
the Civil Air Patrol Cadets.

The organization provides its own eouip-
ment, from airplanes to traflers ftted out as
mobile frst-uid stations, offices, radio rooms;
and kitchoms,

No compensation i= given members, excepl
an allowince for tours of duty on such work
as Codstal Patrol and Courier Service, CAFP
units operate over 1,000 airfields, Uniforms,
approved by the War Department, nre indi-
vidually purchased (Plate VIL,

CAP has served as o training corps fot
thousands of men and women headed directly
for the Alr Forces and other branches of the
armed [orces. However, the CADP = prima-
rilv for active duty in the war effort.

Active Duty Units include the Southern
Linison Patrol which flies along the Rio
Grande border =o low that pilots can read
automobile Boense mumbers,  The Courler
Service flies regular routes . between  Army
posts.  Supplies to industrial plants are some-
times dropped by paper parachutes, developed
by nid of tests from CAP planes,

The Forest Patrol, cooperating with the
7. 8, Forest Service, has flown theough =moke
over ‘blazing forests to direct firefighters pod
to drop them supplies and equipment.

T]u: Coastal Patrol, permitted to corry
bumbs after a submarine sighted from a CAP
plane got away, has sunk several U-bonts and
sighted more than 150 for the Army, Novy,
and Coast Guard, Rescue of torpedo victims
iz helped I'.ﬂ, the conztant watch of the patrol.

The Civil Air Patrol now has more plines
than the whole Army Air Forces hod at the
beginning of 1940,

The attestlon of shombaes of the Natlonal Geographle Sacdety i Invited to The Seclety's lange lem-colot
mapd of 1 The World ; Eastern and Western Hemispheres | Northern and Southern Lhrmif_npihﬂr-n Europe ami
the Nebr Eusl Centrul Europe (only ) and the Mediterrunean ; Theiter of War in the Pocific; Asia and Adjacent
Areni: Al:li,ntlu: Ovean; Indian Ocean: Britlsh Ieles; Aldca: Soutl Amerlen: Moxdco, l'_’ﬂnlrni Ameriea, Wel

Indies; North *Lm::-rli;n. Theater of War in Europe, Afnics, nnd Western _-l!m. Canadn ;
Crudie of Western Civilimation ] Classacul Lk of the Meditermnen

Hible Lands aned the
Thie mape fare- 2uppled ettor folded

[ur filing, or rotled. 30 cents eachin U 8, wl possessions ; eluewhore 75 cends in UL S, funds.  Postpoid,
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United States Muritime Service

Tralning {hwrdntinll.jﬁt;i: ?hlm'lln.g Adnlnistration
[F )

Members of the Maritime Service wear uni-
forms like those of the Navy; they may be iden-
tified by the wreaths on cap amd sleeve insignin
and on shoulder marks.

cap peviceE—orricEn,  Eagle standing on shield
with foul apchor superimpossd.  Surrounded by
wreatl, ‘Worn by commizssioned s warmnt
officers.  Mininture device worn op Jeit side of
garrison capa (runk devices on right side).

purres, Gilt. Design, Maritune Service Corps
Device. Worn by, commissioned and wa.mrnt
officers. Chief peity officers wear same hutton
it umaller size on coats; pliin black buttoms on
OVETCONLE,

UFPICERS" BRANCH OF SERVICE MARES. (Com-
mussicned officers are members oither of the "line”
or of one of the branches, Line oficers, includ-
ng enmmeets as in the Navy, wear {oul anchor
inside wreath. Devices for Supply and Chap-
lams same ne Nuvy, except for being m wrenlhs,
Medical services nre supplied the Mantime Serv-
i.:: by L. S Public Heslth Service, ot there is

.-lpmﬂ Corps Lo nssist in the administrutive
:Ii:l.u:l.lls of medicnl care. | Branch Marks are worn
on shoulder marks and with sleeve stripes.
Wreaths illmstrated were adopted just at time
volor plate wuz prepared.  They differ slightly
from those i currenl use, “lLHJ.H.th on shoulder
marks and with sleeve stripes helow,

SHOULODERE MARKS AND SLEEVE sTHIMES.  Bhoul-
der marks iflustrated are worn on khoki uniforms;
sleeve stripes on blue uniforms are like those for
Navy officers. Maritime Service buttons pre used.
Anchor is for line officers.  Officers in branches
wear sxme siripes. but substitute appropriate de-
vices within wreathe, Warrunt officers ose one of
Speciatty Devices shown below.

Rank iz alse shown by ministure rank
devices (ke those for Const and Geodetic Survey
(Plate 1110, Waorm with work uniforns on tight
collar tip by all officers.  (Line and branch devices
in wreaths worn on left)

CHIEP WAREBANT AND WARRANT OFTFICERS -SPE-
cravry peviEeEs. Worn In wreaths oo shoulder
murks and sleeves. Chief warmnt officers wear
pin-on Specialty Devices in silyer (with wreaths)
an might collar tip of shint with work uniforms;
line Insigmia {tr_m hor in wreath) on left; witrmant
nfficers have same dievices i gold.

CCAF DEVICE—OHIEF FETTY oFFwced.  Marttme
Service Corps Device on sitver anchors with Navy
stvle caps. Bolow petty officer grade, men wear
Navy white hat with white unll'lrn:u and white hat
dyed blue with hlue,

compd pEvicE.  Woem by men with ratings be.
low chief petty officer between right elbow and
shoulder amnd on ¢orners of squace collars. When
worn on collar, device i superimposed on cressed
anchors. When worn on sleeve, device i3 super-
imposed on crossed anchors and letters USMS are
gmbroidered in red above the device.

RATING BADGES Fok PETTY oPrpcens:  Chief
petty officers wear uniforms like those of Novy;

of service,

others winr undress Navy Jumper bot chief petty
officers" stvle browsers. Except chief petty officers
of deck brapch, who wear them on right, badges
sre worn left for sesman beinch and vight for
other branches, Rating badge, wom belween
shoulder and elhow, t-I:I-III.iIﬂI of anchor between
letters. USMS, chevrons, are, and specinlty mark

of chevrons for bloe unilorms,
blur: for white uniforms, white. Un both hack-
grm,mdi mting badges are red.

SPECTARTY  MARKS. When the enrollee las
Enmnd A “rating,” he wears a rating binidge, which

hL‘ Specialty Mark his particalar job,
nn-l:l by cheveons his class.  Before earning a

- branch is shown by “watch mark™; while
benid avoumd wight sleeve at shoulder seam for
hlue and biue brald for white uniforms of deck
brancht red braid for both eniforms at left shoul-
der for engine branch.

Licensed officers of U, 5, merchant nmrh:lqi uii-m

{y for appointments fn Muritime Service
rrmmntﬂ'lwe.ﬂ: Maritime Service shoulder marks and
slerve stripes appropitiale to thelr rmnk and hranch
Chnly in one case ls Lhere a difforence
in these deviees: sn engineer who holds the rank
of captain uses a three-hladed propeller instead
af foul snchor in the wrebith.

When officers of a merchant ship hold Maritime
Service @ tmeénts, confusion between master
and chicf cogineer is avwided by cap visors, which
are embroidered in gold for the master and plain
for the chief engineer. regardless of rank.

United States Public Health Service
(Flate 11)

Public Henlth Service uniforms ame  distin-
pulshed by the Corps Device.

The Public Henlth Service uniform i3 mavy
blue, Sommer oniform (or the metropolitan dis-
trict of Washington, I, C., and other specified
areas is khokd.  Olive-drab uniforms are wom by
liaison officers with Army Service Commuands, and
by officers detailed to the Army, the Office of
Civilian Defensze, or Stute health dépariments.
White uniforms sre womn in the fropice and for
formal or semviformal ovensions in summer.

coEPs pevice, Corps Deviez i 2 horizontal
foul anchor with o winged caduceud erect in center
of a zhank., Foul anchor, sienifving a sailor in
ti=tress, represents operation of the Marine Hes.
pitals oldesi Tunction of the Service: caduceus
represents public health duties of the Service,

Medici]l and engineer officers wear the Corps
Device without a superimposed letter.  Dental
and scientific officers wear the Corps Device with
R D or an & a.upumn;m::‘.l acting assistani
surgeons and acting assistant dental surgeons
{(¢ivil service positions) wear the device with an
A superimpased.

Corps Device is wied on cap device, shoulder
marks, and sleeves of blue uniforms. Wom in
minfature on left dde of parridon caps and lefi
tipy of collors of working uniforms.

SHOULDER MARES AND SLEFVE sTHIPES. Gold
luce sleeve siripes are worn on both weeves of
blue uniforms.  Gold-embroidered Corps Device

79
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izes Lthe asgipnment of U, S Mublic Health Service
afficers o vesstls of the Survey, Grade of mate,
4 haldaver from dave of andl, will alsa be dizcon-
tinued when present incumbents are retired, Deck
afficer grade (= o cadetship.  From this group
commissioned oficers are selocted; they wear no
corps |nsignii.

SHOULDER MARKS AND SLEEVE sTRIPES. Rank
i= indicated an blue oniform, by banids of gold lace
an sleeve; on white and khald umiforms and on
gvercont, by shoulder marks with similar stripes,

DEVICE VoM GakErsoN caps.  Miniature eap
device, similar o standard deviee. but without
shield, worn on left. (Rank devices on right)

FlN-08 MINIATUEE RANE DEVICES. Worn on
both tips of shirt collar with gray and lhak)
mwiiforms, snd on rght side of gurrison cip.
Devices: nre similar to those of other commiz-
sinned seryvices,

noTroN, Brass: Eagle on segment of globe,
Worn by commissioned snd chips® officers on
uniforms and overcoats, Chief petty  offioers
wear huttone of sme desiim in emaller szes on
uniforms. and hlsck buttons on overconts.

CREW Insmonta.  COrews of Survey vessels wear
aniforms . simmilar to those of Nawvy and Coast
Guard, A distinctive Const and Geodeétic Survey
device, 1 red tomnpele within a white corole em-
broidered in sk on 4 blue background, 15 worn
on Tight sleeve of unifurms and evercoats midway
hetween elbow and wrist. Crews are under civil
service, except seamen, firemen, and cerbiin mem-
bers of the mess force, shipped for one year.

CAP DEVICE—CHIEF PETTY oFrcEl.  Vertioal
gill anchor on shaft of which @& superimposed
Coant and Gesdetic Survey service deviee,

BATING DADGES AND spECTALTY sanks. Chief
petty officers amd petty officers wear Const and
Geodetic Survey Rating Badge, consisting of ragle,
seement of glole, chevrone, and specialty marks,
For chief petiy afficérs with 12 years’ merilorious
servire, chevrons are gold.  For others chevrons
are scariel an blue ond blue on while uniforms,

Specialty Marks imficate clas of work and in
most coses are self-explanatory. Marks Jor elec-
tRcinn, pn armatore: master at arms, o shield in-
dicutive of his police duties; coxswain, a foule]
arrow, svmbolic of his ability to steer o launch
in a straight lne,

As in the Nayy. officers” cooks wnd stewnrds
wenr bars instead of chevrons on mting badges.

CAN DEVICE—OFFICERS STEWARD 0% cook. Gald
letters for U S Coast and Geodetic Survey.

HAND PoR GLUE OAp,  Fetty officers and non-
rafed men wear white hat amd blue cap, the
latter with gilk band with Initinls of the Survey.

L. 8. Army Transportation Corps Vesscls
[Oheers and Crew)
{Plate TV)

Tnsigniz worn by officers and crew of the Army
Transportation Corpe Vessels, operated by the
Water Pivision of the Tramspertation Corps,
Army Service Forces, are illustrated. Since en-
graving of plate; the title Army Transport 3ervice
hus been dropped, and Insignia bearing letiers

i3l

“ATS” may be changed.  Harbor Boat Service
insignin are indicated on plate.

Two groups of officers sfrve with Tronsporio-
tlon Cormps vessele—Ship Offiinls and Port Offi-
clals, Ship officialy uge gold and =lver siripes
and colored piping on shoilder mars for white
and khaki uniforms and blue oveecnats, atd ngfT
nod slver stripes on blue uniform coal sleeves.

Part officials wear sloeve stripes of lustrous
hinck brald on blue uniforms, white brid on
white uniforms, and brown benid on khald uni-

forms. These are:
Murine Superintendent, 5 lemifing Englneec—
145-inch hand with 1-inch band spaced 14 Inch
nbove,

Associnte Marine Superintendent, Associate Supwe-
Intending Engineer—134-inch band,

Asatstant Mirine Superintendent, Assutunt Super-
inteniding  Engineer, Chicl Stevedore, Assistant
Chited Stevedore, anl Port Stesweard—[our 15 -inch
bands, % inch apar,

Harbor Hoat Service officers indicate rank by
sirlpes of hestrous black bruld 6 Indh wide on

sloeves of the ooiform coais, as (ollows:

Master and Chie! Englhecr—2 hands
Mate, Pilot, and Assistant Eogipeer—1' band,

OFFICER'S CAP, ATS. AND MLns—FEaple, with
cnameled hield on breast, on cmssid anchors

COLLAR INSIGNIA—MARINE SUPIRINTENDENT,
SUMERIN TERDING ENciseek. Ship's steerng wheel
13 stats on rim. Block letters ATS. Ya dioch
high. Worn ot both ends of collar, half inch
nbove notch. ' _

COLLAR INSIONIA—AHTPF OFFICERS, mjﬁ.‘}_ruhT.i-
TIUM AGENTE AND CLERES. Letters AJT.50 Y inch

igh. Stewards wear samje Insignia In slver
Worn on both ends of collar,

LAFEL INEIGNIA — MARINE GUPEHINTEXDEXT.
MASTER, CHIEF STEVEIMIRE, IECKE OFFICERS, A TS5
MASTER, MaTH, riwor, #.05  Gold foul anchor,
ane inch high, Worn on both lipels.

LAPEL [NSIGNIA—SUPERINTENDING ENQINEER,
ENGINEERING OFFICERS, A.T-5: CHIEF AND ASSIST-
ANT excivere, Bops  Cold propeller, 115 inches
in dinmeter;  Worn on both Lipels.

LAPEL INSIGNIA—TRANSPORTATIUN ACENT.  Ins
signiin of Transportation Corps.  Worn on both
lapuels

LAPEL INSIGNIA—CLERKS DN PIIES, (LERES ON
reaxsponTs,  Crossed gold quill pens, one inch
hih. Worn on both lapels.

LAPFL INSIGNIA—STEWARD,  Silver increscent,
whe inch high. Worn on both lapels.

LAPEL INSICNA—FADIDAMEYN, WHEN UCOIVILIANS.
Five gold ravs of forked hghtning, 17w inches in
height. Wom on both lapels.

puTToNs: Block letters ATS. or H RS, above
foul anchor. Gold except Tor steward's crew,
which uses same design in silver,

COVERCOAT SHOULDER  LOOPE—SHIPF GFFICIALSR.
Loops are of dark-blue cloth. At center of pointed
end, a small regulation Army Trnsport Service
Buttan, Ratings are indicated by stripes of gold
or silver lace, Stripes am 34 or 14 ioch wide,

-afficers are identified by red between
the pold stripes or piping in case of single stnpe.
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Trunsportation Agent hag blue belwern stripes
Tramipertalion Ulerk, senlor (not illusirated ), has
two  Me-inch stripes with lght blue  hetween
stripes:  Transportution Clerk, Jjunior (ot illus-
traled ), bns ome Vo-inch stripe piped with blue.

Chiei Steward hus thioe silver stripes; pecunid
atd third etewards (ot illustmted) have two
and one stripes, respectively,

COAT SLEEVES—SIIP OFFICIALS.  Bands of half-
i or guarter-inch pold lice for all except
stownrdds, who use silvér.  Seoond and  thind
stewarids, two and ope stripes, fespectively,

CAP INSICNIA—PETTY GFFICERL wWear a
wreall with a central desien or with words to
Indicate specialiv. Al designs are shown.  Pre-
pelier design wsed by group listed: under the illus-
tration, plus  assistant machinist, cefrigerating
engineer, deck engineer. electrician, and plumber:
Assaatant madter at srms also wears crosed lalons
of masier pt arms. _

An emmple of the words is showmn in the veo-
man's insignin.  Other words nol illistrated are:
storekocper, sssabint storekeoper, hagengemaster,
watchman, porter, and harber,

Oilers and buth stewards, who are petty officers,
have no insignia pn their caps. _

RATING DEVIDES “Scarlet chovroms are 1§ inch
m width apd 134 inches across,

American Red Cross

[Flates W, Y1 VI

The variety of types of insignia vsed moakes it
diffcult (o flustrate them in relutive sigee  In

general, meial imsignin are reduced shightly: cloth:

inslgmia  usaally shown a Hitle less thun one-
quarter actunl sixe. Unless otherwise stated, sleeve
eiblems or patches are wom ecne inch below
shiuuldér seam, _

SEEVICES TO THMEL ARMID. FORCES, Services to
the armil forces aro the most important duties
of the American Red Crosz, At the request of
thi: mibtary and' naval authorities, Red Cross
per=cnnel, ‘whose responsibilities are defined by
Army and Navy fegulations, are aveilable 1o
aezigl soldiers and communding officers ot mili-
tary posts and hospitals i this country and
abroad. Men in Milltary snd Naval Welfare
sérvice wear Army  officers’ uniforms with in-
sighin: of Red Cross. Bronze cap shield worn
o cepler front of setvice onp Llght  bronee
AR, initials worn on both ends of collar, hall
imeh above notih; lapel shield half inch below.

When uniform s ‘worn without coat, lapel
shield is on left side of collar; Hght bronge in-
itipls, on mght, Cuot-out med cross 18 worm: on et
side of gortison cup,

Umiforms of women werking o Militiry snd
Naval Welfare Service are authorized by Army,
Black bronze AR.C., ping sre worn on outdoor
uniforms in center af ench collar tab: sleeve
crehlem, left sloeve,

Cut-out red cross i3 worn on Ieft collar tab of
indocr uniform; at neck of outdoor uniform
blouse; on left side of women’s garrison ¢cap and
winter hat.  On indoor hospital uniform, black
brohee AR.C. is worn on riicht collar {ah,

The National Geographic Maguzine

Volunteers in Camp and Hosplial Couneil
Service wenr woven shield on left steeve of Volan-
teer Special Services outdoor uniform. B 5
blue with red stripe, Is warn by Chiirman of the
Chapter Committee on Camp snd Hespital Coun-
cil Service and delegates to the Coumeil,

PLOOD DOXGR sErvicE.  This Service is
sible for récrulting donore af blood for plusma.

Woven bar emblem is worn by mem af
Volunteer. Special Services amd other volunteers
in this work on left slorve of outdoor uniform,
balf inch below sletve cmblem, and above left
pocket oo indoor uniform,  Volunteer nurie’i
aldey, bowever, wear this insignin on left sleeve
ol blouse, below nurse’s aide emblem.

Blowd donor pins: brones pin for one or teo
domitions; silver, for theee or more; silver, with
blood-red streamer, for members of the "Callon
Cluly" —tizht or more,

srrspie sErvice, By Acl o Congress, April
23, 1908, the American Red Cross js changed with
munthming 4 reserve of pumses on which the
Army and Navy can draw, This Service assisis
in cisastor-reliel woek dnd  condocts o nation-
wide program of instruction In home sursing.

Each nurse §s presented with sn Enrollment
Badge upon enrollment. It is wom at neck of
cutdoor uniform blowse, or, if tie is worn, Nali-
way down the te; worn at neck or over left breas
of purse s indoor hospital uniform, or over left
bresst with regulie dress,

Cut-out red cross wom on  uniforms of en-
miled Red Cross norses; in oonter of hathand
and an epaulets of outdoor soit and summer drese

Black hronze AR.C, initidls are worn by en-
rolled Red Cross nurses on each end of collsr of
owtdonr uniferm and evercoal,

Woven sleeve emblem bearing words " American
Red Cross Nurse™ worn on left sleeve of all Red
Cross Nurse uniforms.

Woven red crods (23 inches ) i3 worn
oo Red Cross nurse's capes nine inches below left
shoulder senmn, centered over left bregut,

Home Nursing pin is worn over left brogst of
pinafore or civilian clothes by persons with Home
Nursing Certificates.

Registered  nurses, serving as instroctore of
Home Nursing courses or of volunleer nurae's
alde training coursss, are isstied Nprse Instrue-
tor's pins worn over leil bresst of unifoon,

Student reserves in senior classes of nurstne
schonls, who meet Red Cross requiremonts and
wish to enroll, moy wear Nurging Service Stulent
Reserve pin on left side of uniform or at threont
fastening; over left breast with regular dress,

VILUNTEER SPECIAL semvices, More than 3
000.000 wvolunteers, organized Inte comps, serve
through chapters under regulations prescribed by
the matiomal oreanization.

Cutdoor uniform of all Volunteer Special Serv-
ices is o gray-bloe soit with white blovse,  Uni-
formid are worn only by persons a rd by in-
dividunl chagiters, sreas, or national headguarters,

Red collar tahs (214 inches high) denote ad-
ministralive officiils of Red Cross. Tabe with cep-
ter guld stripe are worn by woemen members: of
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Red Teinndle on White Globe Is the Sign of Coast ond Geodotiv Surves

A have | teiries. Heor Admirnl 1. O Colbert, DhArector ol the aurvey, wai | by [ Tl pl TR
| trinaele (Plite 10103, Mis high-ranking guests are representatives of Uru
el Commattes a he nallonal director of CUl=-GQuUs [HN 15 WO wilg LIV I CENICE O Visor COf)
\ ) [ LTI W | I i I e
L i I I .i|. LEES LTI I
[ ! L L ' ' f wl | g | | WEECTY
I o r 1 i =lPnyiE | LY | ET 1]
(il 11 T bt i 1 % l
\ roa LE O i rl 1 18N | FER i ! I
I e rTER® i iy i ITi I | r |
alets (Pl | i Mounied U i A |
f EHettinm 3 A T v o oW & i 3 VI
[ ol k| i I i (0 5 A iT [ | } iTl i 1M1
Al | i of metal (s By i i I : v al A
| | kit l E4 for il Vol r [ Plate Y LI |
I LU ¥ his 1% [1t L] 2 1 [ f n, Lre won
| l R nt 1*n NN L orn il
I_ll | ; |:: i I - | | i1 Fi % i L |
! vl i mil I | | FCel i II'Ir § 5ol I



Faf The Nationp! ':-l_'_:';=:-:. NMarnzin

-

p

1 -
s L -
=

Henring Lhe lotic AT #{1=F 1 devic 1y they are with: the Alr Transport Command, Arm
Frpges Filghl persunnel wear hiogese wings oo Uhed vaats in shodldes lagis all loae e Kitdy  Flawl
Here a three-=tidpne o iptein hoeds his Bkt crew, 71 bis naht. tw CRIET dpptify L= Flaid T

A LY ronl lcetise il ¥ | EHeiitnin i r |
L v - 1] Eaidd Lt TR Y | I An [ A
iivancea Bies T it HiAY Welr on MLk 3 i otoeEr seam. of IncodE o
alf inch helow Service Emblem. the Emern Voluniteer  Nuree Ude Curps,  sponsor
| [ Wi I M| TN 18 frge-) | l vl | I ! il |
\ , , fisagntal | Recr 141 el Wenr |
o Ly A door uni - : palch ITwoo mmeh L I |
i i i**1 i i LTI i i il i Cripe i a C
| 1O i Nl 1T i TG ! 1 f 01 00 1 1
| K I o mrer | R KT M grn | i1l ! L1Li i i
] | C rir I i | 3 NOmTs i ] VIT COATT | o
L L WL T L i1 I LETETTTI :I (i Imif !I i i
LI HE ik ! [iid] -:I,I i',l u] | i B T i i
1 I Til I | | | l ET:1¥ TI[EE . 'TRINCENET 10r | |
| '|| T | Iy i I E'-.l i ||| [ T YT | i [ 1l
Ll i (| | greici] T E | = | 'l | r 1 i
""" | =11 il [BRLES ] By iid T i | I
I3 11 | 1 Lk i i i i H i i i I r
11 Py ' | -1 125 instn | I &t I 11 | |
| ] [ I - 11 SEmd 151+ [kt from bt Eear i Fr &l
{ Efl i I i wire -:-!I L it 7 {
i rrent labels (Finte ith ol 13- dodt wulorm s sddit il | e
fividual chapter ter four yeas i |



Heroes of Wartime Science and Merey

three hars; it is placed to allow space beneath
it for the next three bars, at which time a seconed
chevron s sed,

Volunteers engaged in Activities for Atmy and
Navy Women but not enrolled m Volunteer Spe-
clal Services may wear Volunteer Specigl Senvices
umiform with service patch on keft sleove; cut-out
red ermas b neck of blouse, and plain epuulets,
wWarional pnd area volunteer representatives, chap-
ter cammittes chalrmen, and auxtliney chalrmen
wear syme insignin with exception of  epaulets,
which are red with white stripe down center,

NUTREITION SERVICE. The Red Cros Nutrition
Service came nto existence i 1921, although
n few chapiers were condocting Dietetics and
Hotscehold Economy classes a8 early as 1912

Nutrition Service trains volunteers to become
mutritlon dides: It alse tralns members of the
Canteen Corps and Dietition’s Aide Corps

Volunteers who have folfilled Nutrition Service
requiremicnts  wear wowven  nutrition aide pin
(Plate V1) at neck of wniform collsr if worm
clowed: if open, pin I wom half inch above
upper left pocket. _

Authorized canteen and nutrition  instructors
woar the woven insigmia: members of nutritlon
committees in chapters wear prescribed nutrition
commrttee pin, dther ot uniform neck or over left
bresst with civilian clothes.

Nutritionist woven rmblem is sewed over upper
left breast pocket of indoor uniform; nutritionist
pin is woet either a2 neck of uniform bhlouwse ar
one-hall inch above upper left pocket of uniform,
Nutrition pins wom on unijorms or; civilian
cinthes.

FIRET AIN AND WATER SAFPETY. In 1970 the Rod
Croas undertook (o teach methods of frst aid to
the injured. On Junme 30, 1943, nearlv 10,000,000
certificates had been izined.

Water Safety wns added at n later date, stress-
ing prevention of water accidents and teaching
rescue skills.  Today p course in functional swime-
ming s ofered 1o the armed forces and to vouth
of pre-indiction age,

e Accidont Prevention phuse of the program
was started in recent vears

Senfor and Junior Life Saving Plns (Plate VI
are issued only to persons who have completed
the Roed Cross cotrses; o be worn an anw clothes,

Members of ski patrol, Motor Corps, scout
leaders, and olliers in ocdchsiondl wuniform who
have camplieted both standbed and advanced first-
nid courses weir the Emetgency First Ald Sleeve
Emblem on left arm.

Volunteer First Aid Detachment Arm Emblem
s-wom oo leit arm byt first-pid detachments,

Woven Junior and Senior Life Saving and
Water Safety Instrudtor nelenin gre wom either
in center of bathing - shid or an front of left
thirh of trunks.

First Ald and Water Safety Instructors™ Pins
are worn by Instructors on cvilian clothes,

Emergency First Aid car tag, attached to li-
vense plate, 13 used to designate automohiles,
trucks, ¢tc., a3 mobile Emergency First Aid Units

Policemen. amd  Aremen. whoe have completed

[

both first-nid courses niay west woven Americon
Reéd Cross First Aid disk on left 'uniform sleeve,

Emergency First Avd pin is worm on completion
of both standard and advanced courses.

C First Aid nmd Winter Saféty service meda] s
swarnfed to-volunteers who have given 200 hours
of service In a consecutive fivevear poriod.

Emergency Service. Emblem s wormn an lefi
arm by Red Cros disaster workers pot other-
wise identified by Red Cross uniforms or insig-
nin when they are on duty at a disaster or m
civilian war-ald work;

AMERICAN JUNION HED ymoss. (Organised
1917,  More than 17000000 members serve
their communities in service PrOREATIS.

Small shield (Plate VI signifving member-
ship in Jumior Bed (ross, s worn by girls on uni-
form coronel and by boys on their cops. Lorger
woven shield, wso denoting membesship, is wom
on left breast pocket by bovs and givls,

Junior Red Cross members enmolled in Stafi
Assistance or Canteen Corps wesr Junior Red
Uross wowen Staff Assistance or Canteen Emblem
¢n left pocket of standard uniforms of the Coryes
to sigmify membership, After grodustion from
ligh schosl Junior Red Cross members of Staff
Assistance and Canteen Clorps antomatically -
come members of these corps,

spRvitE FING.  Gold eagle with sprend wings,
enclosing blue shield with red eress on white
hackground and word “Service.” Tt may be womn
by all achively enghged in Red Cross werk, pald
or voluntesr, foredgn or domesticc. There 15 o
small buation sdaptation of this pin for men.

Aoother pin, 3 inch wide, in white enamel,
with red cross center i made for men and women
it Red Cross servies,

sERYICE mans.  Length of service in Red Cross
iz shown by hars worn over left breast by vither
men or women, paid stafl or volunietr, who have
been active in the Red Cross for 5, 10, i3, or 20
yiars: (nly one ber i= wom ot o (ime

WORLD WAR 1 SERVICE MEDAL WITH EIDRONS
For domestic service durmg World War 1 a plain
blue  riblon is afixed to the medal which was
awarded for s minimum of BOD hours. or six
monthe’ service. Ribbons contalning additional
white stripes were awarded for each succesive
six months” period.  Far forelgn setvice same
medal and ribbons are wsed, and 3 metal bar with
the words “Foreign Service™ i placed at tap,

Air Carmier Contract Personnel

Alr Tranwport Command. Army Alr Foress
(Mate ¥TT)

Sinee Air Carrier Contract Personnel mav be
sent abmoad om a moment’s notice, they all wear
a simtlar uniform, mther than those of their indi-
vidial air fines.  Uniform for contract personmel,
prescribed by Secretary of War, i3 identical with
Arny uniform, but ds distinguished by insienin.
Following descriptions apply to flight officers and
supervisory ground . persunnel.  Information on
mEignia of ponsupervisory ground  personnel s
given ot the end of this sectinn.
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propeller, but tn all Slver (ool gold and silver),
Wom on hoth lapels of coat below silver CAP,
of m left collar bip when shirt = woem withoot
coat,

SHOULDER LOGP.
cxcept cadets,

ALL PERSONNEL aikiisdx capr.  Embrobdered
or enamel CAP basic inslmia,

puTToN. CAP insimia in silver. Enlisted per-
saine] wear samve button in brown plastic

COAT SLEEVE. OFFicEn  Red stripe.

SHOULDER  SLEEVE. ALL OUTER ﬂ-llIIHEH'-I'i.
Worn by all personnel, below left shoulder seam.
U. & added to basic insignia to nsure that a
membier of CAP captured by the enemy would be
treated as a prisoner of war, as o
civilian' of 2 ﬁ-ﬁﬂﬂl& v

DTCK CLUR. Pin worn by C p-l-_'rs-nnnﬂ
have made @ forced Tnnding af

WiNGS, PFILOT WITH rm*.u:: LICENSE = On
mwicHo.  Eagle standing on CAP disk. Wom
over ledt breast.

winGs,  omserver. Hall-wing attached to CAP
disk. Womn over left hreast.

ACTIVE DUTY pERVICE strirE:  Indicates six
months” sctive CAP duty. Wom on left sleeve.

Fiy Fok cIVIRIAN peEss. Metal CAP 3

cUAsh AT nasE. Letters CAPG stamd for
gustd. Wom on left sleeve al shoulder.

MENTT AWARDS, Acts of heroism recognized by
triangles on 18t pockel; blue is highest,

caEvRON S Noncommistioned officers wear Army
chevrons, but on red background.

Waorn by all CAP pecsonnel

The National Geographic Magazine

active bty rxirs, Lol squadrons seree a3
local aerial home guards, going into nction at times
of food or on lost pline searches.  CAP Opera-
tions Active Dty Units are made up of quabified
volunteers - for tours of duty mngmg from two
weeks to the duration. Emblems wom on left
sleeve above cuff show serfvice performed

Coastal Patrol emblem consisis of bamb ready
Lo sirike sulamurine.

Southern Liatson Patral pilots walch the Rio
Grande to check Errr-!;ulurmﬂ nlong the border.

Courler Service, with its winged foumt of Mer-
cury, flics rezular rodtes and schedules didly - to
cirry wrgent shipments for industrial plants, ami]
miaténiel, mail. and dispatches between Army
posts. Twin; serinl gimnery targets and track-
n:u to give aiming proictice to antisircridt guns
and searchlights are related duties.

Forest Patrol, cooperting with U. 5. Forest
Service and State foresiry departments, has pre-
vented heavy lasses of timber.

CATET—SHOULGER stErvE.  Worn on left slesve
below shoulder seam CAP Cadets are selectod
s and girls m ldst two yvears of high school,
Cadets wear shirts without I%mlldl:r Inops, Meck-
ties are black instead of khaki, Cap insignia Is
redd, two-bladed propeller and white wings on blue
dizk. There are more thun 30,000 cadets,

AIRCEAFT INSIGNIA. CAP gircrafl, property
of members of the Patrol, are marked wit

regular CAP insignis without the L, S, Many
of the outfits have their own insignia. Three are

illustrared,

Complete Reprints of Insignia Available

With this mpe the Namosar GrOGRATHIC
Magazing completes its full-color presentation of
the insignia, decorations, medals, and hadges of
the men and women m our ﬁ:.:l]l_m:ﬂ' forces and in

other official organizitiony participating i the war
effort. Previous presentations appesred in June

and] October,

All three presentations have been bound to-
gether in o scparnte booklet of 150 pages. Fea-
hmuﬂngk II.?S;I- calor illuﬂmt;‘rmi_ this mn!i'esizr[l;

W18 e mist Comprehensive  encycio
of insignia, symbels, and decomtions yet pub-
lished in Foll color with avthentie notes and
descriptions.

It contmins identibcation insignia’ of men and
women in the United States Army, Navy, Marine
Carps, and Coast Guird: aireraft insignia: deco-
rations, medals, service ribbons, and badges: and
imsignia of the United Stotes Marbime Service
Training Chrmanization. War Shipping Administra-
tisn; Public Health Service: Const and Geodetic
Survey; Amercan Red Cross; Alr Carrier Con-
tract Personnel, Air Transpor! Command, Army
Air Forces; Civil Air Pateol: and the United
atafes En.rm:.' Transportation Em.-;n.; Vessels: |

This timely reprint, bound in heavywelght
cover paper, 15 available to members of the Wn-
tional Geographic Society beginning about Decem-
ber 6. It will be Wedd for personal reference or
a8 ao Chrisimas gift to men and women in the
armetd forces and o thelr relatives and friends

Coples ordered promptly can be mailed in time
for Chretmos to addresses within the United
stales.  Governmend regumlafions profabe moiling
to drmy Fost Ofice gddresies amless af tve direct
regiest of the oddressee.

Members who desire copies for themselves or
for nae gy Chreisfmay gifts moy obtom them for
JiN nack in the Uniled States and Fossesrions,
ticiudimpy APO adidresses; elsewhere, 754,  Post-
age is prepaid, Al orders showld be oddressed
fo the National Geéograplic Society, Waskitigion
o, fr. C., and showld be accompanied by remii-
fance in U. S, funds. "The reprints are obtainable
only. from The Society’s headnuarters.

The Society will be glhd to sénd the hooklet
direct Lo your gift recipients with an appropriate
presentation ¢ard in vour name, i vour order iy

accompanied with complete and clear instructions
to this effect.



Home Folk around Historic Cumberland Gap

By Leo

A, Boran

With Mustrations from Photograpls by Joe Clark from Three Lions

HIS is a simple story of a people

I humble in station vet prood In spirit—

the descendants of fhe 18th-century
Eiunmr:s whose “wagons broke down™ at Cum-
erland Gap. With profound t for
homest poverty and wondering admiration for
courage thut laughs at adversity, 1 tell of
these “hillbillles”™ as thev are.

The mountanineers who live near Cumber-
land Gap in Tennessee, Rentucky, and Vir-
ginka ask no pity,  Although some of them
live at what the average American would
consider hardly o sulisistence level, they scorn
churity. They are the most self-reliant people
I have ever mei.

Until the coming of the railroads and high-
wavs a few yvears ngo they were solated from
the rest of the country, wresting a living from
the rugged hills, cherishing the traditions
and customs of their Scotch-Trish and English
ancestors, happy despite the lack of almost
evervihing regarded as necessaries of life by
more fortunaie Americans, Oaly smugness
can laugh at them: understunding lnughs with
them,

“Just Ask {or Joe"

When photographer Joe Clark, scion of one
of the oldest Tennessee mountain Tamilies,
learned that o Grogearinoe writer was coming
to visit his people, hé wrote, “Tell him just
to nsk for Joe or Pappy's Boy at Cumberland
(ap: ar if he’ll tell me when he is coming,
1l have my brother Junebug meet him, All
anvbody needs to locate a Clark at Cumber-
land Gap Is the first nume™ (page 742),

With oo more information than that, I
eot off the Knoxville-Lexington bus at Cume-
berland Gap and stood beside my bog on the
sidewnlk, A car passed hurrying in pursuit
of the vamishing bus, Just us 1 was picking
up my bag to go in search of a hotel, th
car returned.

“Are you from the GeoorarHIc?”
woman in the car asked.

I ssi] I was, and Joe Clurk got out to
oreel me.

“We'll go out to the house,” he said, " But
first we thought we'd stop over at Brooks’
place to et a shower, You see, we don't
have running water at the farm.”

The voung woeman said, “I'm Mirs, Clark:
Jou hasn't got wused (o imtroducing his wife
vel."

£ Voung

T4

Joe was apologetic.  ““We were just married
n week ngo today,” he grinned.

Two mountaineer brothers operate A garage
in Cumberland Gap, Here Joe stopped to
have a leaky Liré o

“This is Jlmﬂhug & car,” hl.‘* explained, “and
it doesnt carry o spare.  Junchug hd_"l Al
order for some new tires; but they haveni
come in vet. It's a little risky driving with
only four tires, and all of 'em nh-u-ut WO
out.”

From what Joe had written, 1 expected
hiz father's home to be a log cabin, It
turned owt to be a trim white bungalow
an the paved highway.

As we stepped across a cool porch into
the comiortable living room, a voung-looking
woman came from the kitchen to greet us.

“Well, mama,” said Joe, “this iz Mr.
Horah,"

Joe's mother it only 16 years older than
her eldest son. |

At & bountifully laden table in the kitchen
| “returned thanks” st Joe's request,  There
was u platter of beefstenk flanked by o half
dozen dishes of vegetables, gravy, cormn hirendd,
and homemade butter. For n sweel there was
a bowl of apple butter,

We Grow Most Everything We Lse™

“How does rationing affect you?” 1 asked
Mrs. Clark.

“Well," she said, “we sell some butter, but
no one has told us what to do with the ration
tickets we collect, We get dlong pretty well
on sugar and meat. There ore so many of
us that we have points enough for all we bhave
to buy. We grow ‘moast everything we use.’

Az Joe ond his wife and 1 started oot that
afternoon, Mrs, Clark urged me to come hack
to stay the night.  She had prepared the “best
room” for me, bot if T staved Joe and his
wife would have to move into other guarters.
I refused to oust the bride and bridegroom
from their proper place and insisted on going
to town for the night.

No matter how humble the home or how
meager the sleeping space, every mountainger
we visited mvited us to come in amd stay,

To Joe's citv-bred wife the formula hes
husband used in taking leave of the fnrm
folk was a source of amusement. She could
noit understand why Joe didn't just say good-

bve. Instead, he went through @ sort of ritual,
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Joe Clark, [N.IL55, Is “Jailed tor Weann' "'11 T

‘o hoporary Jdecree, the letters menn *Hill Billy Soap shooter,™ _| T et Al photoprmphy with
Cimbierkand Gap pictun They wete exclusve™ he suvs, “"becais kind -i-_ ran the stills L}
this bt o1 satire ridumies the popular belief thoat hillibes go bareioot 'l.| ta the mountain peaple di
mithch Lhe sorie ad farmets 0 ollier parts of the Uniled Statis

“Let's go over into the valley,” he would farmhouse, This was the home of an elderly
Y “ridpe runner, [ Ridge runners afe farmers

(Cant. Yoo stay with os.™ who live on the poorest land where fields are

I ovnly the (armer’s wife and voung chil-  hillsides so stee] that virfus ||' all ctltiva-
dren were at home, the woman would say, tion muost be done by hand.) Tt was the
“When the menfolks git in from the fields pocrest ol ||i| we had seen
there ll be quite 4 gatherm’ . 1 wish youy We stopped’ the car at the roadside and
folks could stoy dnd edst with us. We cin made our way through a gate and across a
put vou &ll up for the mght.” rocky field., To peach the house, we had to

AT o Wik DY A narrow plank bridee §
The Home of a "Raidge Runner” cl 1 LIEER Wy A& ild \ Lk it \

i
rakshly tilted buoilding for inmily use was
ils - TR = v %l 1 . 1 anll LTy = g . s ll- Ty e LA T o] S— -y 1
It was the same sltory wherever we went. bullt over the creek just above the briclge
(e early alternoon we drove ;J.'-m"' i |-|r mountain ingenuity’s invention (o take the

carious toad to a particularly ramshackle place of a bathroom with running water!
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A Family of MNatural Musiciuns Furmishes Tunes for Molasses "Str-offs™ and Socinls

Asking no pay, they perform lor the shesr oy of making mus I'he Bov in the cenler. oo omboned
citiin of 1he others, pluyve any Kind ol stringed instrument be can et hiz honds en. The two girds sing
while the bov: sceompany them on violin, hanjo, snd gultar,

L'p & winding path we chimbed to a dilap- of harr but strajght as an arrow, came out
ilnted frome house, Chickens of all sizes. of the howvse, Homemade hickorv-bottomed
=ime pags, and a dog were all over the yard. chairs were brought, and we all sat down

M Joe's halloo the screen door opened on  under some trees in the vard to “do a little
the porch and a middle-aged woman came shadin’)
out followed by several children of assorted “Lome byar, Patty Roze,” the woman said
ElreEs o the younmgest child, a pretty little girl.

Thought maybe vou'd all be oot in the *“Yer hoar aint been combed narvy o bit this
helds,” Joe clled.  “1s vour husband about?” day, Fhen to us, “she's been a wallerin

Yes, the woman said, “he’s hvar, We in the field and is dirty as a pig.”
all been workin’ a liitle ‘in the corn patch The while this conversation was going on,
aied just come n fer 4 late dinner. Won't  Patty Rose's hair was neatly comberd.  She
yvou all come in an' ent a Httle?™ sitdled shylv over to her {ather, who had tilted

o thanks™ Joe told her, “we just ate.”  his chair against the shady side of a shed near

AL this poant g lank, wiry man, grizzled the porch,



The Country Stare Is n Jolly Clublicuse
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“Diwin’ much farmin'?” Joe asked the old
ET

“No, 1 sin't doin’ nothin® much,” was the
reply, “Got high blood pressure; just got
a couple acres of corn an' a lictle trock.™

The day before, Joe had asked the old
{ellow to bottom a chair for him. Not baving
suitabile wood [or the purpose, the old man
had ' climbed a holf mile up a steep ridge,
cut down a hickory tree thicker than a man’s
leg, trimmed off the branches, and carried
ithe heavy pole back to the house without
putting it down or even shifting it to the
other shoulder,

Fuather of 22 Children

He iz 70 vears old, though he looks about
50. He B the father of 22 children, the

voungest, Patty Rose, age 3! By his present
wife he has had 16 uhﬂfiren, 10 of whom
are living,

“How many acres do vou have here?” Joe
askedl.

“Don't know nghth' never hai it run out
since | hought it "wiy back yonder,

Few of the mountain farmers know the
exact pereame of their land. Even Joe's
father, who owns a fertile farm in F'I'Lwr.”
River Valley, says he “reckons he has about
130 acres.,” They all know where their
boundary lines are, but little thorough sur-
veving has been done.

“Tell us that story about what your friend
saidl nbout your fumily,” Joo urged our host.

The old fellow chockled. “Why, 1 went
to church the other Sunday, and got to talkin®
with a feller. He says to me, ‘John, you've
had a powerful big family, aint yvou?’

“T told him, 'Yes, the Lord savs fer us
to mmltiply and ‘plemish the earth.’

“That feller looked at me kindn funny and
vy, 'But the Lord didn't mean fer you to
ury to do hit alll’ ™

This familv was the poorest we visited,
vel when Joe's wife gave the children some
sticks of gum from her purse, the mountnin
mother sent a youngster (o the glore to buy
u few penmies’ worth of caramels (o return
the treat. No mountaineer will accept a favor
without reciprocating.

This mountain woman went to Middlesboro
about a year ago and studied first aid inoa
Red Cross cliss. She suffered a sovere at-
tack of neuritis ome time later and tempo-
rarily lost the use of her hands.  Stoically
she endured the pain, working her fingers
daily as much as possible.

While she was still partly crippled, her
hushand had an accident on the hillside held
o guarter mile from the house, He fell and

745

Cumberland Gap Was the First Fligh
Gateway to the West

Thomas Walker discoversd the puss in 1750, then
Dimiel Boone nmd hi=z axomen stished the road, and

thoisands of settlers Iollowed to l-ulild H:mmﬁ::ﬂ_f b
the wilderness. Here Henrey Clny oner st *Tistes-

b bor bhe trend of millions el o come.”

struck his head on a sharp rock, cutting a
deep gash. Blood pushed from the wound
as the old man lay helpless.

One of the older children, & girl, saw the
nccident and became so {rightened that she
ran awny to the home of her married sister.
She was afraid to tell what had happened
and feared to come home to find her father
dead.

An S-vear-old son ran to tell his mother.
The couragenus woman got together what
bandages she had and somehow reached the
stricken man, With her almost helpless hands
she applied first aid and then carried or
dragged her hushand to the house. Mean-
time ope of the little boys had pone for
help, and fortunately n doctor soon orrived.

The doctor said the woman had  done . ex-
tictly the right thing., She had saved her
hustand’s life. _

(e son of this family §s in the Army in
Alaskn., When his officor, appearing with a
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W ' N B 1 hiove more things up
s | . _ - north thiar than we do
= = Native ingi nuity i
the mountiineers' =il
vation. Omne of John's
bows. 0 Ind of aboul
2 told us about a Ll
wagan he had
Hl zawerl = i hLk 1
ments - off the end of o
|--_'.' i minke  wheels
g used sticks Lo
axtes and tongoe. T
wieon bhody was »
miniature havrach
el II|' af] ';:_..
He hitched the call
i s wogon the olther
elaiy', his mother tald
Li= Hi1t shore was
funny, Thet thar call
tuk off wpy the holler
an scattered that
wagaon all over the
|l|.|- . The bov dhidn’l
dast tell his pa ut first
he was afraid hizs
winklclm b hike 1
| wis aeoin” to el
o an’ e, the bov
put i, “but thiat call
hit didn’t gimme no
time: Hit shore hurh-
[

with that

boeled
WL,

‘But T fixed thi
| vin’

'-'I | ||I Cu ||.I| i

|‘"||||Ir||.jri_|r||| ol Her Saldier Son at Side, Aunt Nora Cards Wool one wheel, | had logs
R i W '||'-'|- AR |

=she had ool heard {rom him in the ponth belore this pletore was taken : ey
bt & fow dass Liter he wreate frome North Afdce that be would be hack o COultn® find that'n
falre eare of thi wilhh the anl of her oother ohtfdren, wo e el 1w Thoughts of the ad
sl by e wiarks a 98-ntie farm. Hor hishand pn invalid (pace 75179 venture of the call an

the wagon overcame

bieaed |I.:li!|||‘ (T |l_'.' a fellow .'I.'-I:.-.'_ RS e LHe |"I'-'_- :I""."!ll'::':. ZI1i-| !II' Aanag O Yolimged

the mountnin bov how it looked, the bov  bLrother showed us o dineshot they were
replitdd, "It looks hke a havstack the cows makine. '

i Deen at I'he parents were “mighty  glad"  theb

Muavbe you could do better,” the officer neighbor's daughter was “fixin’ to gif

kel il B
sugEesL marrisl.” She wos “apettin’ heérsell o good
I-"!.'" I.I'JI L i 'I..'I.l|." sq1t) the moiniam E . man :|'_|':. '-.|,||'|

He found a pair of scissorz and gave the Upan inguiry we learned that the girl s
cificer a tamwly respectable hnircat, thoogh he 12 venrs old and the “good man™ 19,  Child

biel never done any barbering hefore. Now  marringes are the accepted custom in th

that mountain boy is making about 37 a day  hills, particularly on the Kentucky side o

i spare Lime cutting hair for the whole camp.  the Gap.

He recenthy wrote his wife asking her 1o get Liver i i omountanm forest {astness Enown

im o pair of clippers locally as “South America,” n 75-vear-old man
| should think they'd have clippers in wos talking 1o Joe in his back vard one day

Alnska,” old John sgid as he told us the story when a yvoung givl—evidently: about | 6—
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Electricity m Humble

Heorpes

All the mountnin
neonle need 5 oGOGE
Lurid Now that
. V. A. electric power
i5 avatlable at low

rates, many 0l the val-

Singmg Hymmns, Prioutive Baptisis Wash Ome Another's Feet

1 T iee Bl Ssimmonis Chapel i 3 solemn relipgous cefemony hased wpon
Hgls, thi scriptural account of the Last Supper. Among the hill folk iz b tak
Y Chirk h 11 SATEAR P ¢t cults find few {followers (page THS
eleciric washing ma-
CNINE, €eCiTic 1mon, oltcine reingerator, and  he became ambitious to learn ciarpentry and
goid  radio For Yy | mifort she had Boade & o TTESPONCdEnce  5i hio oursg i Lhne
ploced an electric Ian in the room she had  trads With a few toolse bourht by mail

prepared {or me, She is only waiting the nec-  order be sot to work, ond. his elder hali

1= i 1 | i » " - il ! i 1 i
B=Ary priomtes o obtin an electric pump  brother belpine him, built the fine bungalow
g mstall a bathroom with runniog witer. his oarents pow o upy,

Fagermess T the Detli thines ol life 1s We lived ina ot of houses in the valles
not confined to the most prosperous families.  before that” Joe told me: “we even lived

Cn - the [T b of a moumtmn shack with a roof n Middlesbhora Tor o while. but thds one’™s thi

swiayed almaost (o the poant of collapse, we  fiest house we ever had that had & roof tight
AW O NeW eeeCiris Waskner [n operild enough Lo Eeep me {rom seeing the stars when

with pride Mrs Clek showed me her 1 was in b

Most of our houses were jusi

'|!" iyl ! LTINXAL gk LS H 1'|| AR TTNES 108 CAID

ol commiented on sveral of the artlcles, After we built our house, we hired out to
joe Ulark had little early education. He build the schoolhouse. T pot 10 cents an

- e
fimished the Rfth erade by eoinge to school

g pur—a dolar a day {for that work :
three months each winter. When be was 14,  tainly thought | was in the mone
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No Track Coach or Faney Equipment, but Tt's Fun
As the firsd

Pupilz:-of & mountiin sefrorl practice high Jumpsng over a picce of grajsvine,
afhiers

“clears the bhag”

Joe has taken severnl correspondence
courses and his obtained a protly good edu-
cation the hard way, His brother Junebug
(nickname for Junior; be is Wade Clark, Jr.)
and one of his sisters have finished high
school, Junebug had one year at Lancoln
Memorial University at  Cumberland - Gap
(page 767) and the sister three. The sister
letl ber class in everything. She dropped out
of college at the epd of ber jumior year to
tnke a busingss course. Just now she s
secretary (o an Army general,

The ares around Comberland Gap was all
but trackless wilderness 30 years ago. Even
aow conditions i few miles from the highway
are those of the backwoods, To the W. P. A,
goes credit for opening the door of progress
to metny mountain people by making passable
fide roads connecting with the main highways.

The Sugn of “Aunt” Norn

Joe took his wife and me viSILIDE 0mong
his neighbors, After hearing him greet a
seore or more pecple as @unt and uncle, |
eold not control my curiosity.  TAre you
related to everyvhody in these hills?” 1 asked

Toe LLIL:__’l].'I:HE. N0, we jLE.-il call older [ll.'-ug.lfr_'
aunt and uncle,’’ he said.

As the herpine of this story 1 unhesitatingly

contestznt
wadt  thistr o

selert “Aunt” Nora, who lives on a 95-acm
hill farm perhaps 15 minutes’ drive from the
Clarks, Aunt Nom's claim to distinction is
best summed op in the words of a neighbor,
“1 reckon they ain't nothin' Aunt Nora can'l
do if she puts hér mind to hit

Aunt Nori's husband, “Uncle”™ Wiley, suf-
fered o paralytic stroke four vears ago and
since that time has been an invalid. He can
shufile about the house, but is unable to do
any work., With great effort he can say a
few words in a whisper.

There are five children in the iamily—i
son 22 wvears old, two grown daughters, and
twi little bovs, 14 and 11. With the eldest
son gt home, the farm work was taken care
of - hut when he was drafted. all the todl fell
on the women and children.

“It just broke us up when they took Ray,”
Aunt Nora said.  “The board wouldn't even
listen whin 1 told them how much we needed
Ray to work the farm, You see, I'm kinda

crippled. 1 have just one ankle on my right
foot [she has a stiffened ankle joint], an’ |

can't git amund to work in the field. The
pirls and the two young boys has all the
farmin’ to do.”

Joe got out his camera to take Aunt Nara's
picture as she sat talking to us
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In Pouring Rain the Two Miles Home fraom School Seem Doubly Long

Muountain destricts around Cumberland Gap seldom provide transportotion Tor pupils, snd many children
have to walk long distanees over bad roads. Nevertheless, the attendance record i remarkably high, Tha
cumming of the paved highway started a8 sk of teadl building,
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Locust Grove Pupils "Choose up Sides™ for a Ball Game

P ke lead who gets top grip on the bat wins firsd chidcs i the EBsne-ia decided, tw

}:llr.-lu'l.'n.lnr|-. MVMukes Prizce |:'|_jr:|ji_-.

By the light of an ofl lamp st on an old trupk two movntiin Brofhers prepare thelr iesons for (he nexd
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“Boy!
STt
The guestion is whether Lo

lden lar a prang

“Don't you go takin' my picture, Joe
Clark." she said, “My hoar ain't |--L'-L':I] 1r-ml.r.-:I
this dav.” The etérnal femining

Shit went into the bouwse amd got 8 comb.
While she wns putting her hair in ocder, Joe
snappeed the poture,

Uncle Wiley, roused [y
versation, hobbled out to the porch, “He's
been sleepin’ most of the 1-4].. Aunt Nora
salil, “Seems this worm wenther mikes him
drowsy,”

Uncle Wiley was dressed in overalls, the
myviriable mountam costume.  They were
faded from much washing but spotless,  Ewv-
ervihing nbout Aumt Nora's hoose was clean,
though the place showed marks of poverty.

‘How 1t Violaz?" Joe asked.

‘w=he got & ketch in ber leg vesterday settin'
Aunt Nora answered., “Reckon she
she an’ her stster

the sound of con-

‘haccy,
worked hit out, though,

The National Geogra

to the =prng for & buiket of wmter {or the school

pitt fF im thu

phic Magazine

.‘F-ll

Won't Jape Jump When We Put That Down Her Back!”

- nnd a hitle lomyd that gves them an
rocher’s disk or use 1t Bo senrme the gird

twi hoy

1 EawW-
Tmecy

an' the boys s gone alookin® for wild
herries, They can't finish settin® the
till hit rains.’

1'd like to see vou snd Uncle Wiley gin
some cotton,” Joe surgested,

A Homemade Cotton (in

Ubligingly Aunt Nora brought oul a home-
made gin, and she and Uncle Wiley, sittimg
with the contraption supported between their
chairs, turmed the handles and removed the
:-I;'-_"L]_- 1t A LV EFOFWT On 1|'!1
jarm. The gin iz a simple device—two rollers
<l close together and tumed by hand cranks
in opposite directions so that the cotton which

Aunt Norn fed between them wios siowly
cleaned of szeeds

“Some folks haz ‘brought-on' | factorv.
madle| gins,” Aunt Nora explamed, “but a

iriend of ourn made this'
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The National Geographic Magazine

“Tater Digeding” Is a Busy Time in the Hills

Althouoh
the valleys |
(wr subsElsience. As the groumd

fobacco 15 the maln money cTop

Flon

Her face lighted. *Joe Clark,” she lnughedd,
“you're enough o make o bodv laugh any
umeé thout sovin’ anythimg.’

Alter the photograph had been taken, Joe
gathered up the us<ed Hoshlight bulbs amd
handed them to Aunt Norm.

Flash Bulbs for MNest Hggs

the only one who ever found a use
fash bulbs,” he sald . me “ Sl
uses ‘em for nest oges in place of the china
anes she used to get at the store.”

“¥es," sald Aunt Nora, “they're right good
nedt eigs, [ tried em first oo the turkeys,
and thes like ‘em fine. Now | put ‘em in
the chicken nests, (oo.”

The 1l-venr-old boy had made a tov wagon
with thin segments of log {or wheels amnd o
hovrack bodv. Every moming he usod this
handy wehicle to hanl “pusley”™ and other
weeds 10 the pigs

AS we were aboi

UShe's

T 1
HIr e

i3 leave the place. a

the formers rads
fertile and suitable for diveesified agriculture: that on the ridees produces barely ensugh
proepdrily Lalls (pape T49).

many vegetahles aned froffs Land o

neighbor drove up in a light trock.,  Five
of six children were with him. He wanted
to bDorrow Aunt Nora's “gig to dio some

ishin’."

‘I yvou want that pie.” Aunt Nom told
him, *“vou'll have 1o wide out in the middie
of the duck pond to git it. One of the hoys
thenwed hit in thar last week.'

The lishermun waded out and retrieved the
gig—a stick with a sharp spike attached to
ong end. The idea of plering is to attract
the fish to the surface by uwse of a lighted
luntern and then spear them,

*“You'll not git anv fish in that lake
tondghe.” Aunt Nora said. ““Water's been

muddy ever since that rain saturday
“Well, Aunt Nom, we bave to be going”
sgitl Joe,  “CUan't vou come alopge with us?"
Eeckon not,” Aunt Nara sajd. “The grirls
antd bows'll be back with some strawberries,
and | promised to cap ‘em.  You all bettes
stay o’ have some shortcake, Or i they
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don't find no herdes, I made some fresh apple
butter.”

Joe had showed me Aunt Nora's apple-
buatter apparatus—a long pole fitted with a
stirring paddle attached at a right angle. The
apple butter is cooked out of doors In an
irom pot over a bonfire, and stirring is done
from a distance =0 that the wielder of the
stirring stick may escape burning when the
kettle spits.

Aunt Nora seems to me the finest tvpe of
motuntain woman.  Uncomplaining, she and
her daughters and little boys are actually
farming 93 acres of lamd, Most of their fur-
niture and the utensils they use are home-
made. They work early and late and have
little time for play: vet samebhow they have
renl fun.

The older davpghter, who has had little
schooling, 15 like her mother in speech and
manners: the vounger has gone through high
school and is just as modern as a city-bred
girl, Yet both have buckled down to do a
man’s work.

Aunt Nora hid not heard from her soldier
gon for several weeks, snd she thought he
might have been sent overseas. Two weeks
after my visit she receiverd] a letter from him.
He wrote from North Africa, “Hang on to
evervihing, mamu, ‘cause 11 be back to help
tike care of it."”

“0f Such Stock Is the True Americon”

These are the sort of Américans that con-
cuered the wilderness, All they need is op-
portunity, If opportunity is not offered, many
of them make it for themselves, Such people
scorn charity and condescension, They are
proud of the strength that is their heritage
pnd resent being held up to ridicule as curi-
osities, When progress comes. within their
reach they seize upon it eagerly.

Aunt Nora has no electricity, but she does
have a waching machine driven by a gasoline
motor.  She raizes broomeorn and makes her
own brooms, [ashions chairs with splint bot-
toms, tnkes care of her garden despite ber
lnme ankle, makes her own bedding, keeps
her family clenn and happy. Until a few
vears ago she spun and wove all the cloth
for clothing, She asks po favers: O such
stock is the true American.

We went over into the hills on the other
qde of Powell River Villey the oext dny to
see Jim, the miller. As we turned ofi the
highway on a dirt road, Joe remarked, “When
| was a boy the only way to get through
these hills was on horse- or muleback, This
road the W. P, A, built isn't much, but we
can drive over it

The National Geographie Magazine

The “mad” became rougher as we went
along, and T shuddered at the thought of
Joe's four Badly worn tires. Up ond up the
forest trafl wound past mil-fenced fields of
tobaceo and corn, occasional log cabins, amd
frame houses. Tobacco sefting nnd com
hoeing were under way, and whole Tamilies-—
hushands, wives, and youngsters—were busy
in the sun-drenched fields.

Cince we pased while Joe took & picture
of three men crwdling, binding, and shockmg
wheat, One man rhythmically swung the
vy cradle, a scvthe with wooden pieces
above the stesl cutting blade to catch and
hold the falling wheat.

After ench stroke he tossed a cutting 1o
the binder, who gathered it up and quickly
tied it into 3 hundle with a wisp of the green
statks. The third man stacked these bundles
in neat shocks built to tom rain. No mod-
ern labor-saving machivery here. The hand
erndle had been made by the mountain black-
srmith.

A Labor-saving Tobaceo Setter

In a roadside field a man and his wife and
little daughter were zetting tobacca.  They
used an ingenious adaptation of the hand corn
planter to save the hack-breaking tofl of
crawling on hands and knees to put out the
plamts.

The device looked something like a bellows,
with a chute for plants on one side and a
witer container on the other. The two parts
were hinged together at the bottom like a V,
with metal points for breaking the soil. As
the man struck the points into the ground,
hizs wife dropped & plant into the chute near
the left handle,

The man then spread the handles apart,
reledsing water from the container on the
right into the hole mude by the pointsl Al
the zame instant the plant dropped into the
hole, the handles were pushed together, and
the planter was' lifted, the points pushing
earth amund the roots.

“That's a new one on me,” said Joe, *1
alwave bad to crawl on my knees o set
tobaccn, Well, let's go over to the valley.”

“Can’t now, we've got to kit this baccy in.
Looks like rain,  Stay with us”

1t was the regular parting ceremony, How
those people could have accommodated three
overnight guests 1 could not guess, but Joe
nssured me they would take care of us if
we wiched to stay, They would give us their
own beds and make shilt as best they could
fior themselves,

Our road began to wind down the ridges.
Soon it turned boldly into a rusning creek,
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ant] we all had a drink of the clear, cold water,
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back W the porch and lound chars. Y You
Enow, some northern Iry t0 make us
eptithern folks ook Like diots, but this 15 our
homse and we Tike it. We don't have so
but we just kinda live a g time on T
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‘Feeller come here a4 while back ool oom-
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Mitchhiking Is Better Thun Walking

Back In the Wills children olten trodee several mdles

plalned about how rough the country (s
Well, It is a litile rough, but we've had daily
mail delivery on this road jor 40 vears. You
aint haedly got out of the sooburbs hete,
Chat feller had no business complainin’ abiou
the rough country, He was bom up thar in
the briars where he had o swing on a grape-
vine to gil ool of his pappy’s front vard.
1 don't hold with Tellers poing away 1o
the cities an' then comin’ back mand throwin'
down on the plice where they was born.”
The reason for this plain talk was not hard
o guesx, A few weeksd varber an amalewar
photographer hod come to the mountzins with
i lot of comic-strip hillbilly “properties,” such
ns rageed overalls, peak hats, corncob pipes,
and liguor jugs. He had trned to induce the
farmers to pose for him in s v typicil
hillhitls Naturally, the miller had re-
sented the smard aleck and his attempl to pic-
tureg the mountam (olk m rediculiongs  atiire
The miller's family have operated mills on
thee same creek for a bundred vears or more

H PO

by sicheonl
sivd he ot thredagh the fith grade 1

foul. Jow Clark

theowuzh [alr weather ot
gobng three months & yem

Chir host's father and grandfather had ground
grain here before him (page 761 ).

“We don't have much trouble gettin® along,’
the old gentleman continued, “We have all
the goboed meat and butter and egps and vege
tabiles and ffour we can ose., RKatioming don't
bother us much.’

The miller bas a = in o militoey  service
The boy guickly demonstrated mechabical
ability and won promotion as an Army enge-
neer.  As the miller talked, | rémembered
that it was these mountain people who,
siding with the Union, split the South and
prabably had much to do with the preserva-
ton of the Tnited States as a nation.

Despite lack of formal education, Milles
Jim is 2 sound and intelligent thinker. He
has it keen sense of humor and a deep scom
for petple who put on airs.  Like all the
other mountainegrs 1 met, he s genuine
Lthrough and through

Declinine the mvarmable invitation to sty
overnight, we ook to the road again and
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reson they have learned to make all sorts

of wrticlés. Every house has its patchwork
quilts, hand-woven coverlids, hand-liottomed

chairs, bomeswoven rag rugs. No one malies
souvenirs o sell, bot the country:is o treasyre
house of genuine folk handerait.

As in pioneer davs, these peaple make Sun-
doy u day of rest and worship. Services in
the little Jog churches soatteved through the
mountains begin at 10 A, s, but the “gatherin’
in’' starts nt 6 A, m., when families begin 1o
arrive by all sorts of conveyances {rom puto-
mohiles to saddle horses or mules,  They
bring along their lunches and make a day
of it

The “Foot-washin'" Coeremony

One of the most interesting services is the
oot washin'" of the Primitive Baptisis
This ceremony tnkes pince once & vear, There
was one not far from the Clarks' home the
Sunday T wits there (poage 749),

In the Communion service bread nnd grape
juice are taken first, and then ennmelware
washligsins of water are hrought out for the
“foot washin™.,” While hymns are sung, the
worshipers wash oOne another’s feet as the
Bible records Christ washed the Disciples’
feet at the Last Supper. Men sit on one
sitde of the church, women on the other.
The men wash the men's feet; the women;
the women's,

Nowadnys the hymns tised are mostly mod-
ern, the catchy tunes pubilished in new ."au.tilf.u"-
School misic books (page 757).  The tunes of
vesterday, however, were directly from the olid
Gregorian chants,  Many of the mountain
people still speak the Elizabethan English of
their pioneer angestors.

Jean Thomas, “the Trampsin® Woman™ of
Ashland, Kentucky, has made s collection of
these old hymnz and ballade, wnd has held
several annual folk singing festivals at the
Traipsin' Woman's Cabin in the mountains
near her home,

No such elaborate gatherings are eonducted
at Cumberland Gap. Several sects are repre-
sented among the people, Methodist and Bap-
tist predominuting.  There are, of course,
sofme extremist congregntions who o o for
weind practices, such ps letting snakes bite
them to prove their [@ith, bul these people
are o5 minch a curiosity to most of the moon-
taineers a5 to city dwelless.

The “hillbillies” are just normal, fkable,
honest Americans. Considering their lnck of
advantages, their centuries of =olation; the
poir - gpuality of the =il many of them till,
I marvel at their suceess in life, A visit
among them makes & man who is honest with

The National Geographic Magazine

him=ell =earch his ool and wonder whethir
under similae circumstences he could do as
wiell,

One of the most interesting sights in the

mountaing. js the typical general store. We

visited several. Joe Clark said he was taking
me to see them =o that 1 wouldn't think he
had posed his store pictures (page 744,

A bovhond friend of Joe's is the proprietor
of the first store we saw. It 4 low [me
structure located at a turn so tht
motorists are obliged to slow down before
passing ii.

“Gives ‘em time to think if they peed some-
thing,” the storekeeper told us,

How the storekeeper ever finds anvthing
in that hodgepodge is beyvond me.  Dresses,
overalle, muachinery, foodstuffs, huts, shoes,
harness, plows, pﬂmp;,, Llnr’;.s furm  tools,
electric fans—ev imaginuble s piled
on counters or on the floor. There i= an
iron conl stove somewhere near the mididle
of the room and cose by a checkerboard on
which customers on cold winter days play
checkers with pop bottle tops for “men.”

The proprietor showed us hiz device for
handling ration coupons. He had a carton
of empty glass jors, with slots cut in the top
and labeled according to the tvpe of coupon
gach was ‘Lo receive,

“It's hard to get merchandise these davs,”
he sighed, looking dolefully at the tons of
goods plled abowt Bim: “Can’t even gel any
sweet candy, except some stufi that tastes
as if it was half sawdust."”

Joe s=ked him if he bad anvihing cold
drink, and he produced three bottles of pop
irom a huge e¢lectric refrigerator,

“ot any olwrm clocks*" Joe asked, noticing
several clocks on g shelf above the counter,

“No, just regular dlocks. That'n's elec-
tric."”

Everywhere 1 turned 1 saw evidence of the
progressive  spirit of  these mountan  {olk,
They like to try new things. Ome family
living in an abandoned mine on'a wild hillside
near Middlesboro had a shinv new putomobile
parked wupder a tree at the enttance of their
dug-out home!

Roads and schools are opening up the fast-
nesses.  In another decade the mountain folk
will have advanced till they are on an oppor-
tunity  level equal with residents of miore
favored regions. Then let people who have
been tnking the gifts of science and invention
ns 5 motter of course look to their laurels,
The hillhilly who can meet life smiling with
nothing =ave what bhe can wrest from the
backwnoods will go a long way once he has
the advaniages of modemn cvilization,



NATIONAL GEOGRAPHIC SOCIETY

GEOGRAPHIC ADMINISTHRATION BUILDINGS
SIXTEENTH AND M BTREETS NORTHWEST, WASHINGTON 6 DI. C

JOHN OLIVER LA GORCE, Viee-Presidsm:
GEORGE W, HUTCHISON, Socreany

GILNERT GROSVIENTDHE. Proddens

ROBERT V. FLEMING, Tresaurer

HERBENRT A. PUOILE, Asalstsnn Tresmuror

THOMAS W Mok EW. Asslatant Seoreiary

LYMAN 1. BRHGOS: Chodrmon; ALEXANDER WETMORE, Vie-Clisbroan, Coanniiviee v Hesgarch

EXOOUTIVE STALN OF THE NATIONAL GEOGRAPHIC MAGAXTNE

GILBERT GROSVEMNOR, eoitor
JOHN OLIVER LA GORCE, Associate Editor

I R BILDENRAND
Aoslaian: Ediior

MELVILLE BELL GROSYVENCR
Amistant Editor

McFALL RERBEY
Ehbef o Sclssol Service
JAMES M. DARLEY
Chiel Cartogrpler
NEWMAN HEUMBTEAD
Hesearch Carpogrupheer
CHARLES E. RIDNEEFORLY
Caringrgmuiloc Stull
WELLMAN CHAMBERLIN
L wrtogru piule Staff

CHARLES EVAN® ITUGHIES
Formerly Thisel Justioe ol tle
Tima Heagee
WALTER & GIFFORID

Presplent Ametican Telegdimie wonl
Telegraph Co.

WILLIAM V. PFRATT
Aldmiliml U 5 Navy, Hedliml

LYMAN 1. BRIGGS
Direcenr Mutbdnsl Bareon i
Slamilarila

GEORGCE ROPITTSAM
Comnuissoner of Liglt esiises,
Ketitem]

THEDDORE W, NOVES
Editor af The Kveming Star

L 0O COLRAERT
Besr Admnl, DMroctar LB, G
und tiemndetic Survey

GRORGE W, HUTCHISON
Sertetary Sztan Ceograplie
ety

FHEDERICK SIMPICH
Ansbetaiin Belisiae

LED A, RORAH
Edivarial S4ar

LEONART . ROY
Tlitarial Siaff

WILLIAM H. XICHOLAS
Falivweinl Saait

. BARROAYS COl.TOxN
Hitfeerln] Sead

BOARD OF TRUSTEES

HORERT V. FLEMING:
Presnbent vl Chabrisot of 1l
fhoar], Miggs Mitjoba] asik

Bl M. ARNCLEIN
Genrenl, Lf-S &, Udoomomeliig
U % Army Alr Forcis

LERDNYW A. LINCOHN
Presidenl Metropolinam Lie
[neurnnee Calmpany

EMORY H LAND
Baser Malmiral L 5 Navy, Retimd;
i haslrman U, 5 Sartime Commission

DAVID FALMCELLD
B il Aprhiulianal Explorer, UL 5
Iepartiment of Apricidtes

ALEXANDNDER WETKMOHRE
Amdlalant Secretory, Sl lsesivun
Iztmibk sl bintp

JUUAN T, TRTPPE
Preskbomt. Pun Ametivan Airwdy

GILHERT GROSVENDR
Edskar of M lamigl Ldograploe
B g dnr

FRANKLIN L FIEHEH
Chiel [Numraiicnd Divisien
SIAY NARD OWEN- WILLIAMS
Chitel Forelign Editoral Stafl
W, RORERT MOORE
Forrign Editormi iaf
ISEL B. RV AN
Reseurch SAesetuiiy
EDWIEN L WISHERD
Chibel Photogrivishis Laboeniosy
GERAED F. HUBRARD
Himmrzrioms Dirimion
WALTER M ENWARIS
[arrmtiois Livikabeti

JOHN I PERABHING
General d the Srmley oo
gl Umiie] Sqjates

CHARLES F, KETTERIMNG
Preakinat Leemsral Motors
Hesean b Cosrperathion

CHARLES . DAWES
Fonorsly Viee-Presbifent
il the Llndted S1ates

CEOHGE G715 SMITT
'qu.'mrL{ Tripecsar 10 X
sgical Survey

ELISHA HANSN
Lawesi aml Nazucztist

LLOYD I, WELSN
Presiden Ol pepbie nnd
Polowine Telephone Camiipaimns

ERNEST E NOHKRIS
Presldent Ssuchiero
Maiiway Systam

JOHN CHLAVER: LA GORCE
Awawkite Editor of the Mathnal
Liragropldc Moge rine

DRCANIZED FOR “THE

Tor carry ot the purpeses (or which b s Toundesd
Glire-fve years mgo, the Nethennl Googmphic Boceriy
meblishes this Magarine mantldy. ALl receizies afe (b
vesded |l The Magasibe fbseli or expended direcily to
brumote geogramhbs knnwledpe.

Artieles und photographa are desirnd.  For muaterin]
Thie Moagzzice s, griterons remuneratiod is node,

te bifitlon ta the editoria] and photographins soryem
crpvatanily ll-c-l-m; made, The Sockety haa d:-'-_rulrﬂ'rh:l e
than 10 eleotific empeditions, snme of which' regabred

yeurd of field work to achieve thelr ahjrctives,
e hinek

The Socinty's notable expeditions hinve
the hivimmie hirigong of Lho snithwestern 1nied - Sindes
i o periasd nenrly etght contaries ru‘fm-r Colinnibas
sl the Atlantic. v dating the mslime ol the waat
el dwellinga in that vegion, Thr Soriely’s re-
sPErrhirs sodved eemels thot hul:rlp-q.nhi.! Liwlorsatis for
L= hmibred yesr,

In Medzo, The Seclety wnad the Seaitheidnn Dnegitys
thom, Janux fh, 110, dlearovered the oddeat work of 1z
I.111J:|.|,- -'I..I:ILI':EI._...I.I for whichi we havyre n duie.  Thes slols ud
picne b eagraes] I Mayian churustiers witl m duie whilch
Hieaiin Novesibsr £ 391 & o {Spluden Conglagions. 1t
priedotes by 300 wnus poyilung lefotodore doted in
Admerign, amd mwvouls u priot orooer of eurly Amnedron

rabare ;Irmmlr (Faal

INCREASE AND DIFFUSION OF

GEOGRAPHIC ENOWLEDGE"

O November §1, IR1E |4 8 Glgh wmunmrl Jointly

e Nationu] Geogrn pilile Sl r1 an the LI, ], Armry
.H.ﬁr I:'.q,.||-|-.- s .l.'||r||¥ PGt h:l: ol F_'l:,|'|r||r|-r i1 ne
comibod o the wordd ubbmde ecomd of 75395 (et
Cu Albert W, Spmvens znd Copte Ol A Andersm
nak wlaft (o the gremtols hrlrfr m e O srbmiife imatme-
mptis, and obtabhel rernlis of extrsoedinary milue

The Natinnal E.rq-m-nThlr Tordety-ll & Navy Eope-
ditiom campesd o deert Cierten Eelined in mid. |"'ﬂ-l-'l-ﬂ£ and
Frrrsal phictouraplsd an:) abservid the salir rlipme
ef 1947, Saidety hag taken part in gy Enjects
b ipcriss Luoadedge of e o,

The Saciety codperuted with Thee Willlam  Beebe in
ilrepswei capbwrntinns of Berimodn. during winich n worli)
revond |J'.|_'|:||:1:| il SR fert wus Bitained.

The Soclety prant={1 2§, aped Ao mafltlnn. $7°%. 000
was given Iu;r Indlisidienl metabeds to the Goveromest
whesl the csngressional  appeopriatlon for the phrpose
Wy bRk fliosr, atul rlu.r fimepl of tha giant sejuedd Lreoes
in the Glung Forest of Sequoln Natlonol Park of Colliorais
Wt IJ:.:::ET agveid lur Mpyetican peopbe.

e of thie worblls Targest icefirids n.1||.1 glarcial
notaidde the polar |'|'|.|:F|:|r|| wite kseeenred in A
YWokan by Bradioad VWaeshilnrs while cxploriag for Tiln
Society and the Horvard Dnscitpip m Exploraticn, 1932
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@h}e store that
(oie built

THDER THAT CLOCK Yyour father
| | _ :
panzed o moment, ran his fn-

14284 hetween his nock and --ll:'||-'|_'|_|_-|_ll
Lhemn ;|||-|l|"l'-.| maide to buy u wed-
ding ring. One Christmas long ago
vou atoodd before thnt window. From
all the guld, the previous stones, the
rows of wiatches, voo picked o bmy
mlver pin. (Your mother's worn it
wvery Christmas sinoe, )

Your graduntion wintch —thnt an-

niversary bracelst—the battered
by spoon :..'.:-_'.']'n_- .—'.:'.ir:-; 1ox
EESTVEL SOy

They oll came frem thot sfore. And the

fove hebind them buill thot sera and thaw

paivdn lika K in Americs,

For fifty Christmnses o [ime
Homilton watch has expressed the
love of one person for pnother with
groaler oloquonce than words Bl

hecanse the Hamilton Wateh (om-

||:|.||_.' k= now totally -~||-r-rl.l.|1. LW,
vou will find few, if any, Hamilton "
i VOUuF Joswellrny Ston Lhie O s, !

but vou will find o mon whom you g !
can Lrust—your jeweler, g oxpeori-
gnce nestres you honsst ad vicen ot
B miin bie wats |-l'—. :|£|:| MY oo Feee

i
il EA i WilrLLEd Il.'.ll_'! = -

Lo i vou must buv n watoh, huy il

HAMILTON

e M NAY .-_I;q-"'r_‘_fi""_.m- o ;:rl‘:'a_"-ﬂmf

[rath your family jeweler. But il only

e Huamilton sill di, buy a Vwar _
| S

|'|||I!I'. 'l.l-.llul Ih TH-ACD CErrThics . YiMF s

Pl e
ol will have o LWL Homalion == HAWMILTOMN WAS THE FIRST Armerican 3
| . 5 TR | e o} =ty +hw AT el ! Rl [
'I' il Ln ||| TR .I FUTT LR e=mir F i Lo dEd ‘_'- ‘4._. £l Hasdly il Al I. e A i ] I 1
... . - = L b Wi TRl :I boelding gizeh e i 1 Lt e
gnlled ""Americn’s: Proforred (100 o pleces e Ll neriin shrenometer_chronam.
Wateh."” Hamilton Watch Compuny, LE Wl AERO BN LT ot
mEn ikl ir1El (4

3128 Columbia Ave  lLancssier, Po, - 1_..'.
P
O o LT

BUY U. 8. WAR BOXNXDSE NOW,.. HELFP AMERICA WIN ON TIME



Teane brom Capisin Causipn,”
@ Umitedt Artivh relesne, gwail
wihble o approved nan. e vk
col lscatiens throuigh BLH

Filmangungd Likirmry

| lometown Christmas Eve...

e in Salamaua

night for Tilmosound Projecrors.
'hevll be !Ii.L'-li'I!!IJ_r. Fasriiliar Holly
lI'I-Illilh.l: Il.ll. 5 0N I_-Iilul'llll_"'n"u S EeEeis
reminding hghting men that the
sparst of Christmas sull ffees 1o the
world =||-|_-.1.'|'1_- hurhting for,

It 15 frart | ||1|_'

White. hot beach and steaming
|||.'1_|;|:-' |r|"-:1.tl.:| (1 ST .'|'|-:| L RERLE
gled Christmas trees. . . K-ranions

instead of duck aod stufhn® . . . vet
evienn here, in the midst of war . .

LArls 'I||.||'!_L_rll'_'I |.|||r|_|-_-|1|||:|.' "|[|_|r‘ i#
laid 4iv thowsind ronles AWAV . . . Chis is morals
o familiar, well-loved bit of ever jorh thar B&H hlm equipment s
man's home town helps fighting doing in this war. Millions of men
men keep Christmas, Morses! are trarned thoroughly and swittly

L '.'n E|!||I|I"|I'||:.'|1! :'Fllirl_ll_".l

COutthere. ., and on a li,ll,"l'_'!'l othr
fronts . .. in CAMPS . .. 0N r-|_|_'|'.li|-|_f_ movies. Harles are recorded Iy
Filme Comeras . . . and special de

5] FELA | hristiviax Fve will bhe 3 husy
vices biglt by B&H are
giving our [orces the win- ?. e

|I'|'.I'||.|-_ _|-||'|_
A T
i | ] 11
| 1'||I-'.'. =il

;o T i (ks reeschanl %, 14 i
ﬂ b searrh and endineoring by Bkl & sty edpe. By
v Fliawa18 thvse | hres related . i :
1 i_:r In Taillils -II:'-I :.I. i ...'..I|_.| il .|-|“|I|1 r_l.l 4 L} f1iC AR _."|.||_:'|.'l. 1'| |.|-r_|-|_:
grrE#f Dl olitEinaile. e ) :
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PREVIEW OF TOMORROW’S POWER

¥ oven want a glimpse of how
tomuwrow s hard jobs will be

done, look at what is dong the
toligh war jobs todav—such Jols
gs bullding sirfields in the jungle.
Look in tanks and trucks, in lending
barpes and patrol vessels, in trag
tore and auxilsries. You'll find
General Motors Diescl Engine
paclkang them with powes

This grucling service 18 emphoste-

BACK THE ATTACK — WITH WAR BONDS

P—— | EMNGINES. .50 1o 2000 HP,

I}[E&EI.

| pOWER || LOCOMOTIVES. .
———e—

f GM Dicoels

| lighting ther ¢ Lg-. |-

fuel they use, ond low-cost

i Hthe wor won
will be turme

Lime Teecls,

Ir r-'-:r'.r'ui-’:

facilities d to peace-

k n
OO N

New oran of ffiFEfces

fmferiri IMelioeE i [hie

firriwi s of waEr. ARp-

L FMEr Fle e e T

porfatrom is & ssair e 40
flim waka af FRin wAr
Cimnwral Morory Dreesd
Liscaimotives afread)y
are: purmfdintend - REE

aifaric &l irA

‘ ENGINES. ... . 15 250 HP...... DETRONT DHESEL ENGINE DIVISION, Detrodl, Mich.
j

.. CLEVELAND DHESEL ENGINE DIVISION, Cleveland, Ohlo

ceinssssnsressnsss s FELECTRO-MOTIVE DIVISION, Lo Gronge, I,



through SYNTHETIC RUBBER ’‘sleeves”

OW it can be told how our invading

armies are kept supplisd with the
thousands of tons of gasoline and ol their
trucks, tanks and airplanes consume in
svery dav's advance. It is delivered
through a revolutionary new portable pipe
line that can be laid many fimes {aster
than conventional fuel lines.

This =peed iz possible because the pipes
gre neither bolted nor
welded together. They
ares guickly joned by a
patented coupling called a
“Gruvagrip" — sealed
with & leakproof gasket of Goodyear's oil-
registant synthetic rubber Chemigum.

This gaskst slips over adjoining ends of pipe
like a glegve, holding them in firm grip. It
is then locked in place by the Gruwvagrip”
coupling that keeps that gasket from
ballooning under pressure.

Chamnlgns |[pronousssesd & —T. M. T Eesnt ree Thoe & Bl

GO0

THE GREATEST

CHEMIGUM

T LAl E I._I_ q"
FYEAR

NAME IN RUBBER

The joint is sufficiently flexible to permit
laying the line over rough ground, without
trenching,

Dues to Chemigum’s impermeakbaiity 1o
pagolms, the gasket does not disintegrate
m contact with high-test fuel, as natural
rabber would, In Africa, these portable
pipe lines dslivered upwards of 700 tons
of aviition gas per day to advanced air-
dromes many miles mland,
releasing  fleets of trucks
for other duties,

Today Goodyear's entire
Chemigum production is required  for this
and other military uses. But the day is
corming when there will be enough of this
war tested synthetic robber to produce
many civilian and industrial needs that re-
guirea truly cil-resistant rubber -4 '-__?\
for dependable, lasting service; ;



You purr Just like those engines Dad builds!”

They're Studebaker-built Wright Cyclones for
the famous Boeing Flying Fortress

‘.;IHHH-II HARRY RYAN and his father were fellow
J craftsmen in the Studebaker factory prior o Pearl
Harbor, They comprised one of the many father-and-son
reams that have made the guality of Studebaker craltsman-
'-|u|' famous since 1852,

lNoday, large nombers of younger men, who onde were
Studebaker craftsmen, are using mnstead of boalding mils-
Ly |.|.':|||__:'-|||r k. 1o many instances, l|:|l.'11' '.i'.l'lli.'l"'. ynd
other older members of their families, are producing
Flying Fortress engines, multple-drive military (rucks
.||]|I ||-‘_I'|-|'_'T k" _r'||.||I;_'r':|;_'| 11l [I-il I-Iu-ll"l:l- _"Tll'n:l.'.l-l.'l.l{‘l.'r :_"lulr'I:"l.

Smudebaker ¢raftsmanship is now at werk in behalf of
our Nation and irs Allies, It will provide finer Studebaker
motor cars and trucks than ever, after Victory comes.

STUDEBAKER

Bullder of Wrigh! Cy¢lons snginus for the Boeing Flying Forfrass

big multiple=drive military fruiss gnd ofher wilagl wear materiel

"Alwaye give more Than yeu pramise™
That Scudebaler  wmitchraord hos  Beed
otmerved for M) yeors by ersltemnun Hent i
C. Ryan. He is heiping to build Cycione
engines for the Flying Fortress n ooe of
Simdebaker s abreraft engine plants. Some

day, be and s soldier son, Forry, bope
o build Studehaker cary again e Yoo
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These are the scientists
who will shape the world of tomorrow

Your child and vour n i|g|'.'i|-'|r".'| . . « the voungite
down the stree the kid from acruss the tracks
.. the by and gl oo ehe nest Farme—Ffrom thetr
'-||||.|,_'i-.| ston and me ”I'._';L'!IL'I: atid i i L the future
will be creared.

The Science Talenr Search 1 @1 systemanc
attenipt to discover patential sciennsts while they
are still in high dchodl, snd 1 help them complete
rheir education. It s sponsored by Westmghouse
and gonduneted by doienee Clurhs i America.

Westinghouse has assumed this responabilin
becanse ith activities ane hased an continued scien-
fiho |'|_--:|‘.|r-_'|L ;||:-ri l‘|| Ve |'l|rr1|| nT, ind because Weat-
tphoese feels thoat wider public interese m screncs

will contrbuate to the [uture proeress of rhie warld,

The Third Annuil Sewenc Talent Search 18 now
under way. It s open to young men and womer
| 744 :.'_r.|1.1||.|1|r11.r, cliases in all high schools and
|.]|1' e iting i 1O |1|'I|l--! hie-
LR |]‘|‘1'| mber 3, ends |:fr|7|-:'|'||'|r-r__r..':' T’IH-rr- ki wtill
tme for high schools o arrange [or this examinae
e of erachers will act ot onee.

PTes FAT0TY w-hiila

(M the hazie of exsminations. essave, wwhonl

reports, and other recorids, torty. students afe

wleceed a5 Analines. They are bronght together
as a gromip m Washington witly all expenses p ke,
Ctalk with noted scienmsss,
W osciennific mierest
| here cire RLETEL] gl iterviews waith the illd.l.:l'.'_ il

J ||| B ] s I__u_I‘I I||-|II'.'

UVEsLT TITESCLEITES :md TN

| ﬁn;|| 'I_"'..llll;ll.'-!lllh.
Westinghouse Science Scholarshipsd ranging from
ST iy S24M) nre awarded. Winners se

P therr
v cnllege, thire vy Beeldd o -.T1|:.in'-

Every student having the requisite ability de-
AETYER A1 nppsortintty’ T |_|||_|||:".'],' iy rh-* :';-l.'ir.'r':".'l:‘
| alent Search, Teachers may wrire lor mborma-
tlevt apd exammaton forms m Soence Servvice,

1719 N Sreeer, NW.. Washmpgron (63, D G

Fir a copy of the boaklet, "soventve for To-
muarrnw, T wrire- tooSchnol Sorvice, Westinghoiise
Flecrre & Manifu ELLFENg I.'..|||||_:|-|l,_ Wy Fourth

Aven FO0OE Bax 1017, Piresbnrgh (5300, Pa

Westinshouse

Plants in 75 Clrlex Offices Everpwhete



The OBOE

was the dr:f.p:lir

T e —

of a radio i.-nginm:r'ﬁ

life because he couldn’t

——

capture its tone and timbre

L ——

FINE RADIO

RECEIVERS Perhaps it's unkind to whet your appetite for a Scoft

Radico now when there are none to be had, but a Scott
owner near you would lave to have you listen with him

(if you can get him to stop talking about the instrument

long encugh to let you hear it).

T]'lr: Uboe 15 a strange, shy instrument in the archestri, lending
a distinctive “flavor™ 1o fine moesic with irs peculiar moody note. Because s
range 15 50 clusive, few radios have been defr enough to capture it truly, o the
annoyance and despair of radio technicians. Bot if you are a Scotr owner
now. .. or later when you will be one. .. you can hear the Oboe in its marchless
voice, with all the fleeting grace notes and overtones of n “living performance.”

Today there is sterner work for a Scott than bringing the wonder and
!.J.]u:‘;.' of music into YOUE home., On all the oceans, wherever our tankers
move, or convoys suil, Scotts are providing our seamen with favorie pro-
grams [rom home, or vital messiges of war. And the Scou is engineered so
that no tellmle “leak-back™ can reach a lurking submuarine., The millions of
men who hoave heard the Scot under these conditons will
want one after-the-war because it “'gets evervthing.”

You will yeurn fora Scott, too, if ever vou hear one

A good way to getone isto buy bonds, bonds,
bonds . .. then i Scott can he VOLLTS

soon alter the whistles Blow.,

E. H. SCOTT RADIO LABORATORIES, INC,
CHICAGO



"Y WiLL COME HOME AGAMWN...

Dt hore, T hope . . . free of war ool Lhe resbrunts of war .
wwhon 'l be free o plan o futare ol my own

| arg. | think . . P
LA e 3 ~ free o baldd an evien hetter Amerien 1
(hut here, | dream of [eni vl eoming pvien better world —than the one I've nlways
home to showers and chean sheels nna Lhrist- known, Free to work mnd be honored for my
mas troes and my job . . . and the gird 1 love work imoa lond where there will alwaovs be {or

me and roery maon bBberty, serurty wne elige
mity « ADO L OppOTFEUrLy Lt 3L MYy EEEES
ind win my place sccording Lo my own nbanty

| Wi pome ot DEnLn , . .
But not ot my brother's ovesa no  longer

= i
-.-,_|:_|| il |'|.| WUAER FasEasEr an I:_l"l 1T, c9il II'|I||

e 1w msrched and eaten with no longer "lat s what this war's about
AR becide forpotien benches. NSOt Wihine Rilal That s whnat Vi EOTY will b for
w e bled nnd diesd for me= are LTI V&gl X y x v
. L il WAL § WANE Wil I CUAnEs Irne
i will ol i " e
5 i » . i ¥ L EIET A = i I. Y )
it vt hefors we sirike down the enemy . ., Pt ef & W Aliney esyinas for Nury ] vl © wrmanr A ,
.|"l-i ol hin mhips .||_-| SiTI [l jrins nrc i | isfrerie Famddl 21y Fii
beewik hi= wild Lo hile @ 1wl 1iest .-L'l.] .-|||.- Hidid ayel TR o FELORUED ] TuFkl n
A ] {AFARE B 1 _.' fil [ ik { Fiiiy r iF i .
..lll"'" Il r]”' B m ok A il L AL F§F P T a] nLrs
b I [MLDET PEncs divwn bv foess wiho !.II'I':- Vit ; (Rl H ¥ Ehnoud K eriur)
i puna, will still fight with pon and ink " lirry n ' Myl :
cam rol me of the victory |'ve bought witl & d : | .
heart = |-:|.|.|| nnil wweat and FTHIL, i III g ,_I ' filed 4 : i a
L . ; y ;
Il s hiomme amnin ' i Lhis WHF B W . . I ! i ! fimrt K F i
'l turn Lo the fob | want o do, when |'m : oTEey
done with thes g Lha b peeiad D o oT « u SETLCE VAR K ELVINATOI WeftHEA LN
not belore, 1T come home agali, WheEn L' m ha & blilpgahes o ! = il .

Py Mare WWar Beeds Misal

NASH E

S KELYINATOR e e

FEFRTGIRATORE « TITCTRAID EAMGTE
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the present LT S A mapoed
||-:-. ‘*nL. o [Noverr

t tram steamed torth

T TERE wasn ¢ e i
i the pe MLEa] T 20, TOS0
when the fy an wiial fl?-;.'u'g. i
part of The Muwmikee Rousd

Manv of our n'.l;.:.Lir'.' cities of te west and north

wEst wirPe LI e TE QLTSN .'II'|!.II.I CLETTE VIEArS SWErE
o pass before the war between the States began
[he little fve-mile railroad of o has grown into

amn 1i.000-mile rmnseentunental ransportabon sestem,

Throogh wars and rumors of war, |J'.‘!'-I.'L'.'-:-I-'Il!- and

Years O |.|-."..'|'!-l|' [ag Lai 0 .I!'Id | R g

Koad has writtenrs 108
Today ail that «

i .
L || LE ||_-| L

The Milwaukees
-'l ATE I-'I P A WET ! III'::I'.'n..
it free America means 13 e itng

Wlilwaukee Hoad., 1n

rest of the naton, are |:-.'IF1|r:; to

And we of The
poncert with the
ting back that challenge.

We are bemng
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| = 4 L .-'f |II| I ASETIFETS OVETY OaY
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|

called on to move m and Mmort

1'|l"-l. 5 1

e ||'.:-'|||-_.| f.".'l'-

keeping vital
war trafhe flowing uninterruptedly
line: from the east and middie west to Washington and

Orepon port "'11 ||-n...,-i1 the

naha arad Ko
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t B, ‘\\ 1‘% P | e petiting to the limit, They, as
e 7 pmgr—" L“Ilu, well as we, know the urpency of
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A FLAMEA AN
Kaywoodes & 14000
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‘I smoke a Kaywoodie"

Wherever you go, vou hear them saving "1 there afen’t many pines made of it anmy more.
emoke a Raywoodie.” A ever the warld, This it =smokes well, With freedom from trouble
internationl opinion = not accidentat, Hep witd  perfect satisfaction, It i seasoned and
nre the ressoms tor it: There is o diference | curerd with tempering apents that  permesite
o]

e way g Kaywoodie Pipe smokes. And in the the wood. | here’s nothing Like ¢ Kavwoodie
way It tastes. I his 1 becawse of the branr-wood o aa T lways miild, pood-tempered and
of which it 1« mude, dnd the wa

which this brarswoad & oregared. 1t

CLHRES TTOMm 'lll: 'l.||'|': [Er P,

KAYWOODIE WAR
BRIAR
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DESIGNERS OF THE FLYING FORTRESS
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“ E Americuns are paving more
tailay lor mmost 1]IJ:Jﬁ- (SR B |1||J_l-.
ut there is one ont=landing exeep-

| TR

pre he sgmme or lower than IIJI'} Wy

oy — railroad feeaght rates.

1lr'll'l|-l' ihi= UL ™

In favt, aken all together, freight is
|H"”I:£ r4||nl|'1|: al an ayeroge | |1..tr.|_-:- ni
le<s thnd g6 eenl (o movinge a lon one

mile. This is le=s than the roilroad =

have receised al BLEL Y otlier fime-
during the last gquarter of o

"'-. ceniury,
hy

Mianwhile, the eost ol

thing=

hias gone Ui ¥ Weater

ralleogds 1=«
uls are np —wages

fAre: ‘|||.'— L xi=
|1|_1,'. it I"l]-l-'L-r'!-I'-IL

PREWAR PRICES HERK

Recanse railromls are earrving the
heavie=t logd ever shouldered by any
transportation systens, they are lok-
IEr irl e r'eYelnmss l]rill'l CYer

Vi Do,

But if vou hear it =aid that eailroads
are piling ap a lot of money, jus|
hear im muimd that railroad N prenn s
and Laxes, logelher. are roammang al
mrndd that alter it is all
will be a  tremendons

'I'l'l'll'l'll Jl'i!1..
aver there
need for pebuilding and re=loring
the setviee lile pnow beinge “ron oat™
ol railrosd plont and eqoipment as

i yasr In'rnl"q'.

Il|.||.|| e ber, fow . Hint the I'H'It‘

rogid  freight stnbion 1= one  place

whre |r1'iq r= e <til JRrEswar,
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hg hling craltsmanship 7.-@ :

Fl‘!lll!"i new naval dual-purpose S-incher
i= hringing added sdvaniages in hee
power Lo our armed lorees al sea andd on

Iy asion consis=,

Here at Fisher, wee 1take |lkll‘|.il"|:'|[1l|." |rri||r'
im il. even Ii‘:uu;ll we do not make all

ofl il,

For the skills we have developed go into
il. All the eralts we have mastered ari
concenlraled on it I represent= the
many  kinds of Fisher eraftsmanszhip
o hined a hizhting tool that gives

our men the all-important edge,

Wi believe in armament that haolids an

| O N o

G ENERAL

T
|

ir atary, &9 fawon

PR i o Rl i Alnase e mard,

.'_wlu:il vombal advantooe within itsell.

That s why we throw our reserve of light-

ing craftsmanship into every tank,
bomber or pun we boild, And our fight-
ing men tell us that it"s an added advan-
tage when the going gels tongh.

Fvery Somilay Allerooan
GENEHAL MEOTUGHS SYSMPLHHEOOYY GF THE AR
%0 MNetwork

L v T

BOEY BY




Comretant s, Tew Pulimis o

"Mother! Bob's ship's in!"

& Heautond miles gwas, 0 DTOErEEesEe] Vil FEE |l|L'-|i_=_'|| FiiLi
ulepped ashore for e fleat time o months. And o
vy bride e just reowiverd the ho et sordes in
Elwee world.

Thrdght, alie™l be speeding 1o him - {or n briel, be-
Jartisil boneymodin befone he prals o seas again,

Sha iv one more roedien trains arm crewdad
now onrd Pollmon travel is the beaoviest? in
histary. There'd ke no problam handling
tuch o leod | the whale Pullman fleel were
In regwlor passsnged service, Bol i n'
Many ezr1 ore ossigned Yo spociol troop
traing,. meving an average of almest J0, 000

e w Right

So fiveer rarp munt serve mose poople, And there nem
Puaiiie] [ii bsier @iagise [ndianyeEnemoes, ol times  Oaedt-
aitnil snppoinimente, ton, Huot more wirkms trav-
alers chsrfully, pecept whatever acocaenrmaodint o
e ivalloble.

.|.!||||.|| |;l'|'|i'r '||..-||---_.__|| ||||'lI o] fi= F"||||I|| L id IIIH.'II,
(Rt Bsops fon wndform cone first. Ared partly becaoss
they ook on Fullman travel now Dot simply as an

PULLMAN

FOR FTIGHTY YEARS

THE GRIGTIST WNWAME IN FALSSENDER TRAN SPORTATION

e IIII'IIr-Il'-l'--".'

- = S |
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overtlght adventiurs b 8 sumspilooas sy of Life bl
am un ovormight eovmafion that refresbes woary minds

ki 'I LiTesl Wl e,

N releasy foub, wirained warlime nervelt.
Hwol posiengars o predisus apperiunity lo
de nothing for o changes and thus, as liks s
nat, sftarts these litle grey cells to workieg
an thaughts thera hodn't been fime to think.
Thaa, whan badbtima camad, Pullman pri=
vocy ond comfert invile esp 1o campall-
irgly thot the cores of o waor=ftarm world
divsalve In pleamiant dreama.

s, i yours 18 0 neeezspry trip—ome an whilch vou
st et thers fesding il {0 do Lhe fodel job et fodal
war reaguiroe —an "wliman. by all hearna,

You'll hivve n plice ta st and a place to sloeop that
Wi vours straight through o your destdoation

And vl be lesvingg coneh spoe for feeeaaaey Frane-

eitrs wha can’t afford the privicy and comloet you®ll
ey,

w BUY MORI WAR BONDS NOWI(

e e M o

P OQWFRET @50 EaFiFs &0 Fllli dé AND COETERWEF FWAF VRO WELD UFT TRTEi



Women at Work

a Railroad at War

1 (] B
Hhose jobs v el speed the dad mride i dhelr work

i
I Illl.- L] n 81 1 L1 1 i

; "'-1 1T ORIt Lok ...-:i i

| |I LN AL |. | I TELRTIVE '.'.!---!;|_!||_._: tln M [N
it now €l | 111 e. Uhhers took jobs bechuse
= =N ' b MITeWw WOImMADNRDOWwE W LEST i
‘keen 'em rolline.” Many of them are nowhen manpower oOes 1o Wi
mchine i anelamorous’” job We of the Santa Fe salute these
rEasine eneines, opernnung turre woren who know that what thes
i |: |5 '.'..|:|-.:'Il|-_' i st -.'- ~|l.'.|| B REL ife _l HETE 5 & .f'.. Fel 1'-. o'y

“Back the Attack with War Bands'

SANTA FE SYSTEM LINES

Carwing he Sawthwort ond Colilorme
ONE OF AMERICA'S RAILRCADS =ALL UNI

TED. FOR VICTORY



Straight as an Arrow ...

With the unconditional surrender of our enemies,—which must be won by our
blood, sweat and ol —, will come pecce and the post-war period of recon-
struction and development,

Aviation, now the Mo. | industry of Americo, will continue ta lead the way. From
the centers of our great cities to the vast expanses of our rurol sections, Airplanes
will ploy o leoding part in our lives. Distances befween home and ploce of
business will be of much less importance, as the speed and efficiancy of Aircroft
will make commuting procticol and economical. You can go home straight os
an arrow, from whersver you are.

Advanced engineering and foresight will continue Jocobs leadership in the
production of dependoble ond economical Aircraft Engines —proctical engines
for the private owner, the business concern and the "feeder” Airline,

JACOB S 6 AIRGRAFT .({:_

POTTSTOWN - FEH'IS‘I"I.\I’AHA u- 5 A-




“No scraps for

“it'a fonny, Ured bo be lots of staff left on the

plates for me. DBul ne more, Pya suppose

thoy're giving wmy scraps to some other dogl™
. . "

Mo, Mike, You're =till the family's favorite

pap. The readon you don’t ot juley left-overs

now -1s because there Just aren 't any .

Food's #onie Lo war like everything else Lheas
daya, Follis cat more as they work harder.
Soldiers eat a lof mops, Friends in other coun.
trics need our help

Thot's why plates go hack to the kitchen
elean. That's why there are no extras for vou
—-gr yvour folkz: You'll nll get emough to ent,
but thers won't be iny Lo wasla,

We know szomesthing aboot food, here nt
Matlonal Dhiry.,. We've been working with
Nature's most complete foad—milk—{or years
mrc vears. Wwoe ve mide many  oourighing food
pirodduets Trom it.

Right now, our laboratories are busy with
new dovelopments—mnew products for wartims

EUY WAN BONDE AKND STAMME

me, any more!”

gie=—new ldeaz for after the war—awhen but-
ter, cheeae, lee cream and other Lhings are
plentiful agnin.

Meantime, Mike, stay vieht on the job pro-
tecting your family—und we'll do the same!

Didientsd to the wider sue cid better wrder-
glanding of doiry products as hiemaw food ., .
a0 haee for the developpent af e ,ur---j'u.r-rn
aand widerials Lo, . or o oeonree of fealth onng
fapme amnd §u the

towne und erfien of Ainericd.

aweliereng  progressy on

NATIONAL DAIRY
 PRODUCTS CORPORATION

ANO AFFILIATED COMPANIES




BORING THROUGH mgged gray clouds a lundred miles from New York, the giant Boeing Stratolines
calls LaGunrdin Fileh] on Le it I.'I-E afue, Eiving position . o . speod | . . albitude, receis mg i burn infor-
i ‘Il_'-. Ijlll.'u.l'_ir.l 18 Sridl BEESW s

msiion or wealtber nhead and complels lu.ln::illi__'_ mstructons. Back nnd §
v o o BOH Every svllable s electreally recorded |

Tl r'l:'l'-u'-i.lll'_'_ may be Hled and ploved back any time. Should the light ever figure in the investipa.-
tion of an accudent or some irregulneity in the observanee of Hyme regulations, & running secount of all
eyt ruinrt s mnd @ :'.||||.'|:r.|l._;"|||| e i._-; |J'|...|.|I|J||I,|', -

Batteries 'llf 1 ki r-'lllll'.'.l":I-." ]':|-"'1ri-: Rl.'l_'uﬂ;l.'l'- mre now 1n operatbhsn ol MWL Lradlie --|L‘-_r-.-l irenters
24 hours a day, Ill'i.]l-'-.j_‘. todo a vital war jols w wll.

STRATOLINER LANDING
o 3 TWO PLACES AT ONCE

This 13 :||||:-.' one of the many lonovations in Dharing the war, the Dictaphone method of
the field of elevtele recording, which has b bt son sepves more cffectively than over, seving
crealed in the Dhetaphone Resenrel Laboratories proecious time amd efferl for harassed executives.
at Bridgeport, Conn., by our sound enginesrs. \iter the war, nprovements in electric recond-
Today, the vast backpround of =kill and ing hastened by Llov's neews=ity will be piving
knowledge which THetaphone hs nogired due- now silisfaeliog o Lhctaphone-equipped 4_.-'_1;: |'-|_.
ing yearg of etffort to make betler dictaling J:1|| !.I["|j-lr|l':IIIfTIII.'il.l'-ul.'I,_ 'i‘_'||‘|_.,l:‘|l|ij||-_]|:-l,:|1-| Ave.,
|'|||.i|lI||l.'I|E 15 pvailalile Lo Ll morrans ] BT [ L "'n.n_ w Yurk 17. N "1
and war ndustries, Wherever the human ".

volee muast e revorded and reprosd ueed, Do n I c TEPH o NE
Liictiphone ean apeed activity. DICTATING AND RECORDING EQUIPMENT

Thes m=b @ LUTT A FFOMB @ Hie replilassd bras ijilmemd Cimjdniinh. Tisiksn s == d

lidiilig memaiim 8 IT E ] Meescfilig maZ drjng 2 FSUlEBEIET LefdUlg fdld Tihias E&lE



OUTREACHING

M eclils ¥

OUTPUNCHING ¥

@ The longest streak of lightning in the world is

L

Hashing through the skies! Super-range Lightning
P-38 fighter planes ream up with heavy bombers to
deal knockout blows ar distant targers,

On the prodaction front smoothly-operating
teams ol Rohr production fighters work ‘round the
clock to help Lockheed put more and more of
these outreaching P-38"s on the wing, They use
their skills 1o add new punch behind the challenge
of increased production. They work 10 save the
lives which will be spared by quicker vicrory.

HELPING TO WRITE THE STORY OF TOMORROW
e
bl CHULA FISTA, CALIFORNIA




Jewels of Today

ARGUS EYES FOR

w

AWARDED TO FLAMT 2
CFTIC A L DS

FINE AMERICAN
CAMERAS

PRECISION OPTICAL
IMSTRUMENTS

AVIATION RADIO
EGUIPMENT

BUY WAR BONDS

VICTORY

PRECISION MILITARY OPTICS

argus

INTERNATIONAL INDUSTRIES, INC.

AMNN ARBOR

MICHIGAN




A nourlshing diet, | h¢ mother needs the bis
el
i habv T T g bl I P AR

Exercise. sunshine, and Frash air. |"'raper ever-

Cleep and rest, Fishie houo

Clathing. In peneral. clothing should he Tigl

-

=i i L 1 il |
A booklet of facts —free
.-I n T I r I -'-'."' rary o oweell oy | 1
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Metropolitan Life
Insurance Company
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No coal, no oil, but they keep warm

LTHo G the common honeyvhes f”'. 114 --||i-
A_ feral) is naot J-| aneiil by |-_||l|-!_'---: by with=
srand cold wearher, she tnolten found 1 climagres
Ml lERE WINTelrE OreE =2 Vrte.

A, unlike some inseces whose hife span is no
n  honeybes Py live

lonEer than 3 sEosn,

thrneegh the winter and meo ehe followang sprong,

Thts 15 possible
sy uteamrt By which ahe muatapes to

cfily because of the meenwins
T |_|,'|i|._
keop warm, even &t low temporatures

i the hive, those o

T|'II' CUmTe it MErarime III | E .Il'n.' FEACIY I".'_'_ CihESE |!|_r:'.'

La I i |
| hee hees ball topethes

in A LR eif L T At -'II" r'...|-, r'- Py
i thiae have i-.-r,-|| -|:r..i.|.-I =T ,_,_:

2 e fIteT.

|||I"|' !-Ill
;Il TI'I |I|:|_-J. :_'--l fia 1|.|
Way. honeyees
fTrFm

-.|.-I|'_1| CowWiairn thel II'.I||| AGE et .-|J1::|'-.'-

Hy pooling resources i this

are able o Mt et t Foerrrne by v S 1A HLA

U course maninet causes 3 honevbee to use
ahe 1 mepely

TI.”'-' 1!|.|'I'||'|" ir-"“l' I.- 3 oy o T
tallowing out the plan which naoture has g
weribed for her and over which shie hos no control.

N i 4

more than the honeybes; 15 threatened by dan-

it 1l stop o thmk 1r over, man, even

ECT R % Il;l. !I I:l' i R |-|'|:| IT |E|.'i: :||r Ef RETTE o iLkLeE
Ll e Ao
\ B

S0 FCO ent cIps II|i|.|_l. por e o i |.:i=ll?-'..

o windstorm may dameape his property,

E' ETHENEER § I'l'.ll r-||- W OES Ill |--|'r|-l'||-:1.' |||'_|'l."II
If he had o meer them alone, it mishe mean
:'!I'I:Ii'.'.l..:! Flim.

Natre has

preiblems for man, But s, using s ineelleer,

preseribod no polution to these
has armived ar ane. i has worked OiE 2L means
i combinimge his reson £ himself

IIl-r'lr.'|.=--:.||.'..'.|r|.:|'. !Il l.l :'-il‘ ||"!'-II|!_':||||_:-||]':-_|||_|'_
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With poper insurance protection, o will
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Are you cereaan that you have soch protee-

v, adecuate for all enmw FE R ws? ) WAE ||.:.:-|

Iravelers man will be #lad o ehieck this for VoL

N eni g Al Tormes
"I- s o Pl - :_ll'.':. JI‘| '-.l.'..-"l |
Istirince Company, The Travelers Indemmicy
Compuany, The Travelers Fire Insuminee Comn-
pany, Hirtford, Connecticur,

Insure in The Travelers

surety pondd | he



Have a “Coke”= Good winds have blown you here

oo way to say “We are friends” to the Chinese

In far-off places, when Coca-Cola is on hand. wvou find it “Coke™ = Coca-Cola

R — = E | P i - . fe.om ¥ | F ISELELTE) LOE T iidd
cementing friendsl 108 for our hghnng men, China knew I’ natural fu HU L e
_ 2 . = = WO ERiencly aborévianons

i R - il o, SRR F j i !
Loca-Lola brom hientsin to ."'.‘lll.:-.-,:l'.-:.".l, from 1 ]l_s-]'_,.': k. ong o [ hae"s winw wou hear Ceen-Cal

I LS By
- " S . _ : R mlied Y Cokn®

I'singtan. To Chinese and Yank alike, Have ¢ “Coke™ are
'.'.-'-'l'-fl.ll'l'l.'.‘ '-'FII:I-:'_'IF.. -] JII".' 1I".'!ulrl,g '.'.'i'_||_ !-r:i-_'rj-_j'_in.:“'.:'_ E'.I.IJ l-l'l'l'u!-'f'll.
From Atianta to the Seven Seas, Coca-Cola stands for
] § -
e hatise that refredbes has become a symbel of -r.'.n_n'_ud will

among the :r:rmii:. miticled,

-the global
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-HOME MOVIES ON CHRISTMAS NIGHT

. . e B ' . P .
the last time Tim was home  vears, rosdy ond waiting to moke this

rl"F”"-' g a scene from the reel they  any event there are the reels of other
on leave, And so it is particularly pre-  Christmas a memorable one.

ons to them this o I Sl ITaas FELEFRLE
:lrrll' " _‘l-'rr:IIi" -I’.'.I'J'n-'a_h “rFr.lj. rFr'rgIJ'r

when their thomohts are so much wit]
|I | - '” 1 } -.'.[-.|II| by 1 |.I'.II TRGILE -I"lrl-l"l'lrf .'||'l||r.l.|"' Iriru_lr.-q-fur, -k
Lo OF Years st |_|||:'|'__': |I'||'"I wi] |||| ||':- ”"'I] i ...! s :.I MT o0 e!
projector, tom out the lehts, and relive  as vl during this basy year, hav
'Il. il;l T L7} ._rl :.:”-I B, I. it ; Bl I :I_ I I
= \ check it: then voun e b sure it will
M oourse Hlim is searce, althoueh 0 o0 th ns ui gt 5
] LETLEd & Ll LAk ! ¥ | Ll | h !
r iy bBe ahale b L al i reill. Bit dn Connpany Hochester. N Y.
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R CONTACT 5 .
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Firog dmerices veuind ie redech Clunet o’ eeeblish r'r-'i.'l:.li:f'lr
Yrdr o fea. wlke awg e igneen Olne g i fradisg e
wbni b el micars OO Tper Togetvie flir Slea

Sof your courso due southwaest for the
sunniest patnt an the campats—lor Pheanix, of
coutig, in the Inendly, lascmating Vailey of thae Sun
Evan il wartime tasks and travel have ted yvou
down lar the duratien this delightful Carfified -
{Timate® i wall warth waiting for! Meanwhile you
can at least bogin dresming of your Yalley ol the
Sun fojeurn —and buying more Hundl- te hastan
lhe day ol your liberation _

o erefid’ e the Vialley of the o~ RN -

!wﬁum.huﬂhhlh.r.’ﬁ-.‘l.rmu-u R || ok

me ol Awmericg's foremaet  aeingian |r‘- g i
friafoimg #rpidvy oy w| s @nrs g i
celled listay s weudfes semadieinmg & % e
_______________ oo ¢
Fin fiee prrhasty Tugresd mmosler e | o

PR ibngrapt map wdle YVeled of g Sen Chis = ! :
&l Chambes of C=empme Blag, Plaesis —

Phoenix ﬂ\rlzmna
NV The ﬁ‘&f{fﬁf :?,_,f The Sicee

£ =
@%’ sapuee & ' "IN YOUR

E BARLY AMERICER

Globie-Weenickr sectionnl boalk-
casex Wil nolve e problem pers
fectiv. Finest exampien of sl
creltamunehip—1they Bietul lnr-
maoakously with home of offcn
Marmiiire, Danveneril, -
irmb—siin] erwillly sdaptable to
your specie] pesle Choice of
pereral §ivlea and fnishes. Salc
your Globe-Wernnckre deabor Tor
Ji:page booiklet, *The Wreld's
Best Binilis™ —mr Whtlic direrk £
7. TMportment A-T11.

Tdhe Slobe “Warnicke Co,

| CINCINMNATI, OHIOD

Otp SPICK . . 8 name that men de-
pend gpon. , Shaving Requisites, with the
tungy refreshment and fine guality (orwhich
shulton 15 amds, Distincrively pac LJgr. :
individuslly or i sets, from o to €35.00

THE RIGHT GIFT o
FOR ALL. First cluime in f:&"‘-.._
Christrrras Giafta thin yean i 3 :

C0LOR SLIDES

ON MORE THAMN
15,000 SUBJECTS

[ aye T ot iliip pikile Fi
Ea

United Stazes War Bonds and e, ~rn:-Jn.u||.1 Fj.qn-i_" BETENC TS
Starmipm. Buy rhem tisdey e i i rile for ol o W 1 R T
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MANY THINGS MAKE

GREAT NORTHERN /oo

"ROUTE OF THE EMPIRE BUILDER"
MEANS “DEPENDABILITY "TO SHIPPERS

AND PASSENGERS

Great Northern Operating
“Know How''is Big Factor
in Maintaining Victory Pace

[Hependable troneporiaton b
raill pever has bees so imporianl
FiE FEL -|'|.:'.I i nrrmiimiETil irlll1 LH
anid wteel, explosives, lumbsr, ply
wiond, copper, Al age
mitm, andd an impressivl Dl of Dokl
siuffs are moving fraom and
Gt Morthern tormitory

Equally impoartant in Lires
ssoribern's movoment of men and

muppliea boond for all the Lheniors

of Waorkd War 11

Thm wonr CGreal MNorthern will
|| |||'|||-' |||.-_' ETaElassl ||||‘|:!'|' lonrdd In
it himtory with fewer locomol fvos
ivisi] cors Lhan during Warld War |
lin superbly -enginesoed rouis e
Ly L het et Laalsa mned Lo ta

it makes thas posrible.

(arenl Norl hern's alsort, steniagu:
line erosses the Hocky Mouninins
in Montans throogh Maress Pass,
lowoest in apy northern stale, ool
i el e dis inWashinglon Uhrenaeh
F-mile Caecade Tunnel, longont

thir Western Hemplere.

These advaniages aasure greaior
pesnfort for pasemgnen and dopermi

ability of Treighl schedules

GREAT NORTHERN RAILWAY

HETWEEN GREAT LAKES AND FACIFIC
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1n vour plam bar the bvtuie, Iacludes a wrvice
" v China, Start yoor vervice now with
the “Ms, and Mn. Flan,” Tha finest mate-
rialy and skilled crafhmanthin make Lanos
Ching & wive and ecsnomical investmen?
in dasign, begety, quality and durability

« » BUY WAR BONDS FIRST » «

Sand ten conts for “"Fine Ching.” Leatn
the difference betweet bine thina and

saithenwate and what that dilfsrerce maana
1o you i ihe ulpﬂhnn gl your sarvica.

LENOX INCORPORATED, toswion M. |

FBoy LI B War Hdn

gL ! bien Pepde vorr L= -.'!-.|||_|_l|!1. 'H'l|l o L |
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with
MMEERAsUrAIL
with & far geester place in the activities of
West Coust development
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SOUTHERN CALIFORNIA

ELECTRONIC HEARING AID

brings back a world of sound

Somd poma Fei aew hadaflag sepersanos,
Mekea Co. Inc., Depl. 40- A, Minssspoiis L, Minssuoks

FHomGLIFT B

THE AUTOMATIC ELECTRIC
RESIDENCE ELEVATOR

Oparsten from Light Cimywir

Safe—derendable. Moderare
|._|:.r._'ll ROl FiE Ech Ogitafil B
Fasly installsd in new o ol

fsoumen.

Mo avalabrle now Becuise nFwag
work, but send for descriptive |
I beep this descrabile
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It's easy to sce what friction does to your
rires— butr whar about vour motor? Friction
s hard at work ey £y second the motor runs.
It not only wears out hard-to-replace metal
parts, but motor friction wastes gascline,
too! That's why vou should start psing
Mavmulian RIMNG-PREE Motor il at once.
RKING-FREE |t1-.-4'~|.-.r.1:'-]_‘r' reduces friction!
In scores of road tests with various makes
of owner driven cars, the average gasoline
saving was 1.3 miles per galloa after
crunkcases had been drained pifilled
with Muacrmillan RING-FREE 'Motor (il
There's real, measured [‘-Z'Ill!-!- of friction
reduction ! Siart using RING-FREE—keep

MACMILLAN PETROLEUM CORP.

W U New Yarhk & EM L Michigey dve Chicagn = 5M ® BB L lageins

A

“~You Can’t “Re-cap” a Worn Motor!
P

on using RING-FREE to save pasoline and
to lengthen motor hife

I k i
Removes Carbon twhile vou drive.

I your valves, pis-
ons and rings are
suttenng from car-
bon accumuolatrons, e
try RING-FREE.
"I'J|LI'|| _uL': M q |I. I,
more thoroughlys
lubricated, berres
'|'I'.|'|!1I|IL|-_'P. MOrT. I'i_l.

continued use of

-

/ MACMILLAN \

 RING-FREE
MOTOR O1L

HIMNG-FHEE yvou | Et
figrhe carbon all che
me — cut  repal == 4
hills, save gasoline. “." ——,
il N ;I
1
Ap" ST 1,:,_7
YOu sEgp TRV ~



War hasn't
changed Tucson’s

Mﬂlimlit'

SLIAN still shines practicsbiv
cvery doy of the year = gir indry

warm amd tone, ce g2l O

Hitlerand Hirohito, S0 come -
Fi-crrrgiie for the buigger war
gnad peosar-war pobe ahead, Bug—
thin 0 imporTeant — des’ ' Frmy
wilbaul adrawce Frireaiies) )

White todey to oor 2 2. yesr, mons
profit Senshine Climate Club |

Unleersityof Ariz.«Excelfont

privale schools = AN EFREN

goif couranas Guest renches
For J'-lJ:-'EI1-']'-I.'Ir'.'l.':I'EI'IJ':"-.';-r 3 o
FREE BOOKLET O, write
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BB Da mvary fighting front, thiy
spcEptionnl arvice watch i

winning coveted citahion tor
it remorkabie performonce.
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. mora popular, more
Iristwarthy thah evas
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National Geographic Socrety,
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WHERE OUR WAR WORDS COME FROM .
' means,
Strategy ::::
leading an Army

TRATEGY comes from PR L AL -
thie Gireslt werb afrals -:I"- -
peiri. ™o bo laader of m
army."" Beth you and yons w
i Bblatren will #n jow the theu
giincds of fmcinnting ety
ri gl (word orgmal b
WENSTER & TE®W INTEERMA-
TIMNAL ICTIONARY, Seceanel
LorlfifeiiF. TE b& TRUHLWY 1858 T
flikiesit ool for Biommes eiduen
thisn] 1t falla you ewirytliine
il whEnE e Ehcdwr Ebeoad
motfld, BIEE.O000 of Thems
P23, (MY sratare fhiaty w3 @Ay
ittt dictnsindd. Wnil the noo-
puifi BiHlay fiar e tHustTated

Fiintoli led il deitiePesSipig Wil o=
it v Asl sy Teoldenlsr P
Lk mhire 4941 Lhie Creituittie Welmpe<tha A amalice,
Merslari-Welatler — mleritidiecd v fhn '.:"'m-r | I-.
chrutnd iraife—dtmich. Ch. M ©, Merriain ar'l:l-:_-l gy o
Compacy. 35F Federil Btrewt, Bisrisg-
Lield I, Nlnm

At Coprright by O & €. Marim Co;

WEBSTER'S
NEW INTERNATIONAL

DICTIONARY
Second Edition

W ROSEVILLE

DECORATIVE ART POTTERY

S0 graceful ln contour, 1o
lavaly in coltar, exquinite Rown-
ville pottery impires lathing
oy ard opprociation. Select
now from a varety of charm,
ing shopes ond soes — ol
dapt. steras ond gift sheps,

Seand far free Magnalia felder

ROSEVILLE POTTERY, IMC
Dept, H-13), Taneivilin, Ohkis
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e KLIPETTE New Invensron

¥ou £t [Eekf Wdiidos infeckar i o re

pit .:.|| |_'.:||||.-:| Ll Ly l-'rl;.rn fdes, Uim =
(S8l scirsonn i ol dehgerour emd im

ailiil a ERRT
te Limpinl prochial Mo bafter wey ta remare

R
leif Fyim apd. Surpien W 'Ilh,
amid sul pEnly. geaTiy 1

\

‘ it ] i s f TRES II|II
Pl Ywat
. '

kit from e ond - &g than  werth
RLIPETTE. Smanbh, gantle, sote-ond
wilatimiil Bausadad soip% gae il L
ar prick Me ikm

Gutraiten] s Tesidy o Maney otk

|_||--|-I| i |'.||'|'-|-_'
HORLES TN ComaErt® B, MmN Dapd. T1] = Dacssidsd b 1200 b
GLIFEETE H i d= o

=F =TT amiidiee =y erem § ogmi ey 150 =il by wrherdedd

i | Aiare —

T h

Sight, Sound,
Sequence =

These are the elomonia ol Sound Mo-
tion Fictaores, thal loday  are accom-
plishing mirecles. In preparing milliary
forces lor viclerious combal, In raining
insxperienced civillans for wviclonious
waor production ond home delense —
lhe lastest. most thorough fraiming the

world has ever known

Temprrow, look lor these 3 8's & ge-
camplial [urther miracles —mireeles in
broodening the scoepe ol educalion, in
speeding up iraming tor the exciting, com-

petitive trongition jo post-war problemun

Victer Camearas and Projeclors are sefv-
ing en the Home and Fighting Fronls
the world over. It lactories are clso
producing imperiont rodar. airplans
and technieal poars o Epesd Viclory.
Its laboratories are festing new doval-
epments lo reach new highs in perfec-

tion. Look fe Viclor — the active lofce i1

16mm Sound Motion Picture Equipment

VICTOR Ccorerion”

Heme Office and Factory: Davenpoerd, lowa
147 W. 55th 5k, Mew York Clty
1BE W. Randoalph, Chicaga

Distributors Throoghout bthe World



She Still Has “The Voice With A Smile™

War trafthe I'l.l'l"_l.'l'." her busier than ever but she minages (o
keep colm il pleasant.

She still has “The Voice With A Smile”™ even when the
lights are thick on the Long Distunce switchboard and the
cirenits are erowded. Even when she has 1o ask youn 1o —

s Plogse limit vour eall to 5 minutex, Mhers are waiting.”

That's to help everyhody get better serviee and you cou lilnt
ask for a hetter reason than that,

RELL TELEPHONE SYSTEM _ﬁ:ﬁ
L i



7. BETTER STEELS! Thi= comntry needs nivevalt thit

iy bitgh il Gar . . o wed il bl It masids shiips in
srcal niumbers, [t neods tanks that can take it when
the gring gets lough. It pecds equipment W na-
perfort any on earth, All s things resguire
muny epecial steels, Such steals with necdad prop-
prtles are reested through the wée of alfnva, Budic
pracetime resesrel by ELECTHO METALLURGICAL

coMPrANY. a Unit of UCE has developed muany i
portunt steels wod the sllove to make them, such oe
rhrominm. siliron, mangatese, vammd b, lungsten,
rnloinn and columbiom . . . all vital 1oday.

2. STAINLESS STEELS! The development of speels
uf high chrotlon content gave hI.HrlEFHI'I:.‘- anl engt-
neers g whole Tamily al few sateriale withi wliiel
o work. =och steels resizl st onid rorrasion. and
are casily kept clean, They are essential in the food
industry: Posscasing greal strength dn gddition w
their corrosion resistanece, they sypve welght in
tradrie orid  planes. They huve brought lmiprove:
ments b the ail. nhemienl, testile, and wther fields
s o o Wilh pesnltant savings te yon, Low-sarbon (£reo
ehrvomiim, o Flectromat development. is essendial
i the luf ge=cale prodaction of staimless srnls,

UNION CARBIDE

3. NEW MNATIONAL RESOURCES!]

Tungsten wnd
vansidiom dare essentin] (o steelmukees, Long bedoge
wir clouds leimmed, many Telt bhal more of this
conntry s domestic sourees of theso metols shauli
I developed. Enginecemg rescarch by UNITED
ETATES VANADEM coppPokatios, anuthery DOC
Uinit, founid effivient ways of refining low-grade
ores, This enalided 1 5 vANADTUM 1o revitilise old
mines with mew mills snd methinls, anid make
Amrerica losz dopendent on Toreign sources for
her neragsed needs of tungsien and venadinm,

4. BUILDING TOWARDS THE FUTURE! Alluy sterls

AND CARBON

wifer still grester promise [or the future, Bridges
g other sirnctares will e made il lighter,
sironger, did longer-lastiog by wider aee 6l some
il thisse stoels with which engineets are ulegady
--1-.!1|‘r|-'|1r-‘|1. Trains, trucks, and abreraft willl e
made lighter, stronger, faster, ol sufier, Beiter vars
ditd trietors. bomes and lome cguipment will be
made through their wee,

Uwits of UCC do naot make ateel, Ther do make forreallom
el g pravify aod giee speviad properiies f= see. T hey alan
moke nen - ferrmae @llive s sohich, becaiese of diverr Exonnfimnad
Feaisfance bo e, Deal, and cwreosinn, arv aasd o el
poodn, hard-foeing seelding coils wad for sther e poses, [TEG
redmarch und deslipments mean eeropen atal  Dmgeroeed
mddewa Foab jiaf i sbrs ritid wmer-lardrer ;-.rrn-l.hu te fier pami.

BUY UNITED STATES WAR HONDS AND STAMPI

CORPORATION

30 East 42ud Stres Mew York 17, M X,
Frumripesi Prasfusts nad Cadite i (he ©nddesd =haeas

IMOUSTRIAL GASES AMD CARBIDE
The Limda Air Predusis Lesogpaies

ALLDYS AND METALY
Elrsirs ‘-llll.llll..l.l.r_.-u-lql LT ny

FLASTICE
Weik# bibe Dopporatlan

CHEMICALS
Uarleddde diiall @ Jimesd © i dvd s

Havaes S llite Cianpany 1.ar puralian Thn Gaxwelid Hailresd Serviee FPlastics IHvislnn of Cacllde
Dwitad Simbise Vnmmalbsion ELECTRODES, CAREONS L RATTENIY Caimpraey amd Carbnn Chemsinnle
Vaap pmust mhbirbi Motiousl Carbim Cutirpsiay, [ua, The Presi-id.Lils Dumpuuy, Fue. o paiiuinm
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