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SHTERSA THlds COFREECHY BUCLIHEES

Lafe 1in Our
By F.

& OUSE that light!”
An officer hissed the words in my
car and poked my side.

The green-shaded flashlight in my pocket
had come on by accilent.

The United States Fleet, completely blacked
oill, was steaming al sea on night maneuvers.
Not a light showed, Porthole covers were
ciampeil shut, batches screened, voices hushed.
Even below decks all was dark save for the
dim Dblue battle lights which now snd then
faintly revealed s sailor hurrying wraithlike
an. some errand,

The ginnt battleship surged throogh the
water like o great gray ghost, and as silently.
From high up on the darkened bridge it was
hard to sense that below us 1,400 mea were
quietly manning their battle stations, standing
rendy in gun turrets, deep-in the magnzines, or
tending the throbbing engines.

Now and then the moon peeped through
clouds to reveal dimly other battleships behind
us, cruisers far off on either side, and our outer
screen of destrovers, barely discernible in the
clistance,

John Paul Jones Would Be Surprised

The “father of the American Nivy'™ might
have felt quite at home there on the bridge
that might. On many such nights, a hundred
and sixty yesrs ago, Jones fast frigate Ranger
must have plowed dark and hostile watirs,
with lookouts peering anxiously ahesd and
gun crews stamding o quarlers, just as ours
were doing,

But the similarity would end there. Could
the donghty old Revolutionary hero see our
Navy of tday, be surely would be anuzed, and
prohably more than a little shicked!

In his time, captains Tought their ships at
point-blank range; fed their men on salt pork

Figchtuing Fleet

Barrows CoLToN

and hardiack, kept them happy on o daily
ration of rum,

Today the Navy fires Its puns around the
earth’s curvature to hit targets out of sigh
below the horizon, feeds its men on steak and
npple pie. and keeps them happy aloand ship
o pothing stronger than soda pop, movies,
-il'rfl—fl"l'!l‘l‘-l'l the thereht ! —today’s able 4-;uiflun

men even play bridge!

S0 rocent a maval hero as George Dewey
wirlild- feel behind the times at sight of Navy
dive bombers dropping three miles in 30 sec-
onds e “lay their eges" with deadly accu-
racy ; dusl-purpose Ginmon that fire with eqpual
ease al ﬂh![h or planes: and as 'many dircrall
carriers in the modern United States Navy as
all the fighting ships he had st Manils Bay,

Today's Navy fights not only upon the sur-
face of the sen, but in the skies above and the
depths beneath,  Some say tomorrow's ad-
mirals may direct their fleets in battle from
airplanes, where they can see the whale action
dpread owt below them like men on o chess-
bisitrtl.  The modern naval officer i3 almost
mure seientist than seaman, and nearly every
saflor 38 an expert in some special field.

Un u Navy bomber in which [ flew, there
was o well-thumbed book of comic strips de-
taling the lotest adventures of Buck Ropers
and Superman.  Perhaps that was prophetic!

It tomorrow's Navy fights with rocket guns
and lleets of space ships; they will haredly be
mire amazing than some secrel gadgets that
already exi=t in the Navy of today,

The Navy is changing fast. The magnetic
type of compass, stand-by ol pavigators for
over 1,000 vears, is sidetracked now for the
mioTe Rccurite gyroscopic compass. Hammocks
ind tattooing are on the way out.  Vitamins
are measured oul as EDII*[UH} 1o the modern
seaman 4s the rum ration w=d 1o be,



"Battle Wagons” Wheel tnito Line. Winle Fighter Planes Soar Above
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Seerclary Knox Dedicates to Delense the First Battleship of the NMow "Two-ocean Navy "
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¥ EL trachition wves on ["hotiech the salor ['he same week s menus had such 1tems as
now (uenches his thitst from an electrically fresh oranges, marshmallow  cream ple, oo
refrmperated drinking fountnin instead of a i the cob; grilled steaks, ond-—yes, you weri
walter cask, it's still calfed the “scuttle butt, ripht —beans, pot-laked, oven-baked, :
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\WE, ayve, B N Fesponse ioan orger, A sim [he stirrmg bugle cpdl, revellle, sull wakes

I a navad stabion auto-parking space feacds  Woday s satlor at 3245 aam., ot it comes out of
Purk bow an only! AL ndght the ship's v bond-speilie "he sedman eals w1 Wil
muaster-gt-arms stll reports “all galley fires tenn, bathes in showers; and when he goes
et thowgh now /s just 8 mitter of th chcre §s lkely Lo engage o such untraditionnl
cook turnmg n switch on his electne stove ! sports s archery, horseback nding, or sight

. : e : o seeineg.  He views a free movie every nirht on
Liglormes and Vitaoons BEssential W enpons | - e T H
deck {game ones v see ashor 111 LTS N
Io the Navy today, Lthe science of gasiro 1t 10 pom. on o bunk that boasts mattress and
FEETCS Tl | 1 |".'I' b thal of Yunnery, Il"l i 154 ;l-.';"'n'-. He  sie s 1 M R IV t Lirrdeet
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noonday dinner with satlors on ane battleship, But his life = far from soft. “"How many
wi had chicken noodle < Uy, Crpckers, fried hosurs ooy do o we work s | héard 4 foture

.-.|.'-.I.|'I|_ pilalel oroavey., mesed] sweesl plokles sallor gk a4 recruiting officere

mashed potatoes, buttered peas, head lettuce I'wenty-Tour, il necessary ] wis the reply
salucl, 1OO0-1siand dressing, mixed fancy alives From. the time the sgilor, baretooted, scrobs
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Fraom Hix FPost of Gommand tlie

Four stuts o tie shoilder sivaps ol 1he ol

m chilel of the foet, At his feil b a caplain; denefed by
[feutetnant, with two slmpes [hey arve on the flng

perered] € uriive  bo W e

pun turret: he may stand watch in the fre-
room, where in the Trops the Lmperature
hits 1167 or over, where eéven the door hamdles
are hot, and meh must eat sall tablets and
drink up 16 four times the normal amount ol
water to keep from wilting. He may be doing
sich un-gempoing jobs as repairing LV peEwriters
or overnnuling airpline engines

In his spare time he may oven, though i
selidom. happens nowadays, be chasing rals:
In the dnily bulletin of the battieship Texas |
caw the following {tem:

Two rats have recently been
abwmrd this ship. If they are‘male and female
ant] nitire akes (s course, we can expect
them Lo have 30 voung oo vedr, RBats carr
ihisease and consume muoch food.  The ship

nffers a bounty of 25 conts per rat.  Bul Il""?"

nhserved

it thie Caeils

ki
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Yedmaoral Watches the Fleer an War Muncuvers
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show thut b 15 @
four stripes on Ehe
Iin Fapttle fdui

richt &
willd be stationed -in the hoavily

_ - ol
fingers from shote]l How pood e yvou?  Can
vou putwit the rat? lexas!”

Clisanliness, of both shins and men, is rated
at least equal 1o godliness in the U 5, Nayy
Down o line of recruit food handlers, standing
ut stiff attention, 1 walked with an inspecting
et [ piage BTy Fven their hingermids
came utler scrubiny. Ao omere smiudge on
white jumper brought the guestion, " Been
psing thit jumper 1o swab the deck? ™  In such
WHYS 4re lessons dreiven home

must be genuine USS. Terds mts

L ome on

“Reécording Angel” of "Field Day”

O ane ship, whitn an engineer officer offered
1o show me the engine room, | sugrested i
might be wise to change from white linen stil
o khakl pants, His fao
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"1 D Solemnly Swear That 1 Will Bear True Faith and Allegiance to the United States™
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bogrd and “cleaned Bouse,” preparing for  bealthful dwelling place for the hundreds of
wieek , PRI 50 jis]e L whon  th eyl nen whio are packed aboard
THLTY ks over the whole ship, passing I i TR Sy T I;-l.l.r' = dirict bot fair, with a
|.il LT | [T ..I-II ribicisme _'|i- R e il [T i1 MALAry '|.|||' '-'l III.': 'Ii ETH
EVE IHes eVEr) [t Irom & lack of shin n-a or minot Hlenses i« meted out al CanLiin s
lor 2 sl to spots on the zalley stove mast,  the podice court of the ship, o term dat-
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kerchief seeks dirt in odd corners, and & 'yeo-  ing ship’s mainmast. Sometimes “mast” ho
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hip, but who olways ol into trouble on his “The only way 1o reach SOme men s Souls
| - = 1 1 -
mireqguent shore Eaves SO 2o | new cap- eeeme 1o -be through their stomachs i

tain took command of the ship, Riley went on officer.  “That’s the reason for the punishment

nree ._|_.| WIS SUMN ",;..|5|'-: i miast, ) |:|-_-:5|E .!I'E'l wWileT. | My et all the ""-'.-_-'!
10 i the captain, “I've looked up el water they want, though, and every third
vour record and find vou're a valuable man  or foarth day they're given @ standard ration

aboard ship and only get into trouble oocasion { three sqpire meals
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sprees, T won't punish vou this time; But, in - meny lashes with the cat-o'-nine-tnils was
taurn. [ 1 PEOMSe Vi thatt 11 v ol 2e8f an stindard Navy punishment., Frome th '|"i: 5
trouble aeam, voull recidve i severe punish of Hogering, incidentally, comes the term, “room

i || i I -| : I-I I i I| 'L I_ 1 .'-'..i g al -.I Il-r-irl-l I. I_ |I i
VoL, ST way with in the U, 5. Navy In 1830, the ched
But six months later Rilevy went on another hiectors were the satlors themiselves | lesy
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Coffeepots and Men Alike Must Be Clean as o Whistle in the MNavy

In speoitloss ymiinrms, § group of s oaks (wha are med cools bot Teal hatdlis underrs  ther daily
msprechbon on the boltedms A rs o Capacrous colleepots revedl the dNave's oy

“Noke Mine a Sundae, Jack, and Don't Spare That Chocalate: Saueel”™

A cqlally ranion of rum, losg sinve abolphed 0 the U, 5, Nuvy, has pven wox o the smla Tonntain
WkbET sallar con antisly hin thist or Al wort tooth with ol drnnks. milk aliaks thid koe Cream i
mombnal gebe b Wy, Profits from the sales go o the ship's welfa
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Whv nr r the Navyr?™ 1 asked

e ladl on the ansions seat,

Well, T'H give vou m
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father’s a ool miner. | graduated from high

o T diddn’t want to be a miner. but
1 | hiow in an

1 L8 ] I iLE

r station.
funtty had opened for mm
A |=!-":f! father. sitting among the

HA
e recruits, =i

| was in the Naovy mysell for 11 yvears, 2 ricl
mv Doy has alwavs wanted 1o join.  But 1
watited him to oo In with his eves open, S0 thi

nizhi i his chum were asking
nit ahout it, 1 told them first all the
things about the Navy that T could remetnbes

| k|
ISELE s nf

hey took it all m, Dut my Doy



Life in Our Fighting [leet

might as well tell us the goid things; Pop,
because we're going to join anyway ! T think
it el him geand, as rl didd me. Hell learn 10
take orders. and give ‘em too. S0 you're from
Tue Geocgaruic, eh? Say, that’s the finest
magnzing published!™

In an anternom the recruits went throogh
a quick and efficient physical checkup-—eves,
ears heart, lungs, blood pressurd, musaular co-
ordination, many other things.

One boy, whose eves were weak, pleaded,
“Couldn't they use me on u submarine? That
lakes only one man with eood eves—at the

I'.I-I'.'t"L"i-I.'EI-I}t." i
Tests Like o Quiz Progrom

Next comes an intellipence test with ong
hundred guestions. Here are two samples | not
the hirdest )

“John is older than Tom; Tom is older than
Frank., Who is the youngest?”

“Here are three proverbs: (a) Do not count
your chickens before they are hatched: (b)
One tree does not make a forest: (c) Al that
glitters fs not gold. Which of the three means
the same as: One swallow does not make
i summer?"”

Mearal background of recruits is Inoked into,
Their Gngerprints are checked with the F.B.L
Omnie Loy, rejected at first because of a juvenile
court  record, hitchhiked acrost the entire
United States to plead his case in person at
the Navy Department in Washington,

“Yes, we took him,” said -an officer. “Any
boy who is that anxious (o join the Navy must
bee all right!™

At least one girl has tried (o join 'the Navy.
She wanted to be a flyer, and among her guali-
fieations she listed her good looks!

Taking the sath of allesiance is the final
step (page 6731, The excited crowd of bovs
became suddenly quiet as a grave-faced, uni-
formed officer entered the room,

“These Are Troubled Times”

“Before vou fake the oath,' e said_ “T must
remind you that these are troubled times. The
day may come m your naval service when some
of vou may be called upon to lny down vour
lives for the United States, . . . If anyone here
wishes to change his mind about joining the
~Navy, he may leave now, and pobody will
think any the less of him,"

No one moved, but in the rear of the room
twa women spectators dabbed at their eyves,

“Raise vour right hands,” said the officer,
“and repeat aifter me:

“1 do solemnly swear that | will bear true
faith and allepianee to the United States of
America, and that [ will serve them honestly

GTe

are] faithfully against oll their enemies whom-
soever, and that | will obey the orders of the
President of the United States, and the ordérs
af the officers appointed over me, sccording to
the Rules and Articles for the Government of
the Navy. ., "

“Vou're in the Navy now!™ A smile broke
acrass the officer’s face and the tension relaxed.

Next dav al the training station, the boys
began to lewm that there & more to being in
the Navy than wearing bell-bottomed pants,

Lined up with numbers painted in Mercuro-
chrome on hare chests for quick identification,
thev underwent another and stiffer phvsical ex-
aminition (page GE0).

A keen-eved psvchintrist weeded out a few
undesirables. Fach man stenciled his nime on
his newly issued clothing.

Bovs as voung as 17 may now enlist in the
Navy, For a few, never away [rom home be-
fore, the first weeks ace an ordeal.  Tn its hand-
book for recruits the Navy offers them goodd
ndvice:

“Choose vour new [riends corefully . . .
Write to your parents often, al least once a
wrﬁfl-t, . . - Practically every man In the serv-
iee has known homesickness, and you need not
feel that you are different. ‘When the pains
of this emotion come o vou, get busy. Youor
new friends are vour best allies to fight off
homesickness, "'

Watching the training process; vou wonder
how anybody has time 10 be homesick,

In an indoor rowing tank a group of "hoots”
—Navy slang for recruits—were learning (o
row, The mstructor watched their awkwand
splashing with a Iook of patient resignation.
“A lot of these guys never saw an oar before,
and we zotta teach 'em in half the time we used
to have! Yep, they learn to swim, too. Can'y
leave the training station (il they can do 50
yards"” (page T00).

In the vard outside, my officer éscort’s arm
worked like a pump hamile answering salutes,

“These kids love to salute and never mis= a
chance,” he said, “but it’s tough when vou
have to acknowledge “em all!  On board ship,
<ailors calute an officer only the first time they
see him during the dayv, except for the captain,
who rates o salute a1 all times™ (page 690),

A Heoruit's Life Is Busy

A tvpical day's program of instruction for
recruits includes: manual of arms, school of
the squad, battalion drill, rowing, aptitude
tests for Navy trade ath:m'ﬁﬁ chemical wﬂrfare
knol Lying, lectures and drills in signals, ship's
rigging, haircuts (the whole company  gets
them at once), rifle firing, Hfesaving, swim-
T,
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S ke el ol chests amd bEekE T 1o the men's lividoal oibs=ieal ctnnutten binnkes, A dlowlion
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Chece 4 week, on “Field Duy,” shown here on the crulter Noefbom pion, decks are rubbed with soft sandd
afes, mamed Cholvstopes,” perhaps beciuse they dre porois anll il of holes, Each morning before broellasd

fhe decks ure ywipt and sorgbbed. amliors frousers wre befi-bottomed = that they ocun be rolled  unp easily
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“All Together Now ™

Fighting Fleet

Bbal

. "'lll'

HESal ™=idngrapli 4

Cleaning & 12-inch Goan Is a Muan-sized Job

A Battleshin's oifled, no bss than a hunting plece, must be clémmed nngd ofed: niter dse

A T wun Ol

the battleship Arkasmigs, niter Gring, B “lapped™ pot with o buge brush, which these men are pulling through

When suihh o gun has been fired alwotit
relinedd

the bore,
] A8 st T

"Recruits vain from 10 o 20 pounds m Che
training period, and fat ones tram down o
nisrmmal,” sadd i meedical officer.

“Some never had decent food in their livies
hefore, Comntry bovs usually are heawvier,
stronger, and have better teeth than city bovs,
but the city Tads have better immunity to dis-
eases, because they've been exposed 1o more
things. We éncourage the bovs (o report Lo
the doctor even if they only think they e sick.™

Navy recruits must launder therr own clothes
in a buckel, nnd many n snilor, home on leave,
has proudly taken over the {amily wash. In
their (ree time, bowlinge, table tennis, books,
and athletics provide entertainment. Even in
hiz sleep the recroit is learning—how (o sleep
in & hammock! (Page 689.)

Lest n gingle moment be wasted, the Navy
even paints flags of all nations, sumal code
fags, and insignin on walle of drill halls; and
posta copies of the Declaration of Independ-
ence and the Bill of Rights on barrack bul-
letin boards,

“Youd be surprised.” said an officer, “how
mich knowledge they pick up that way

150 1ime=. Lhe

wesF o iis Imtemior redoces 8 aoecuracy,

‘Some of the kids don't balf appreciate this
coilind F:||-'

Patriotism in the Navy is a real ond living
thine, not something trotied out only on special
ecasions,  Ewvery officer and  sailor, when
boarding or leaving a ship, pauses at the head
of the gangway ladder, Taces astern, and salutes
the Stars and Stripes Ooating there,

The :"{.w_l.' tradition seems Lo run i inmilies;
Famous thronghodt the service are the Patien
brothers, seven of whom are already on the
battleship Nevada, with an eighth preparing 1o
enlist. One day, in o ship's bulletin, 1 saw this
ltem: “The executive officer extends best
wizhes to the Tavior triplets on their 21st
birthday,"

Whenevir possille, 1l .""-:.'n.'j.' L'.l:l:'| 15 brothers
together.

With training over, the “hoot” gets nine
days’ leave, then esither goes to o Navy tmde
schond for g time or joins the feet ot once.

Boarding a modern battleship for the first
time, his reaction is likely to be somewhat like
that of one bov who wrote to the officer who
enlisted hom:
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Guardinn of For-flung Sea Lones—a Giant Patrol Bomber Lands in Choppy Water

Planes [ike this hope four-pngined Consolidaied
Atlantic and Puclfic (page 699). Trul
fenscers,  Soupdrons of them, el pliane
huncdristhh of oules off 1he coged hi
flight. “The bonibin

“1 wis hever 80 sbiprtled o all my like as1
was the night T first laul eveson the Califernia,
| still frequently look st her from bow and
slecn and wonder what great achievements man
has made, .. . | am working each day and eat-
ing twice a< hard, amdd [ can hardly imagine
that we are fed so welll”

A modern hattleship f& a truly startling
combination of fighting powesr, miricate scien-
tific devices, and engineering skill, Her crew,
edqual to the population of A =mall town, lives
comiortably and healthily withio an unbeliov-
iy smndl . space,

Crat of 1,400 men on one battleship 1 visited,
there were only 20 on the sick list: their ail-
ments nchided  appendicitis, athlete’s: foot,
catarrhal fever, sinusitis, burns, faw fracture,
sore muscles, snd an impacted toath,

A battleship exists for one purpose only—+to
feht., And all the tralning of her ¢rew has obe
sole objecl: 1o take therr ship efficiently into
pctean andd smash Lhe enemy, whoever he may
e, with her grent guns, Endlessly the Navy
idrills for that doy, if it muost come,

When alarm bhells clang and bugles seream
the: exciting call “Gremeral guariess!” every
man on the ship becomes n cog in the fighting

shilpy ave
hoats Lhal fly, they com land in the wpen son Tor sefucling Trom
cierrving two or three tons of bombs anild aback sn enemy Fleet
foats on either sde an

cirry crows of 8 (o 10 suen, o)

wsed by the Nove bt scout far ot over the

retrpctad to form steceambine] wing tios m

machine. Three-hiths of the crew are actually
MEANNIRE 2UHNS, ||:I|.'||::|J]l-_f ST R EOHYL, OF ":":'IF!I:-L'
img ai the range-finding apparatiy

Bandsnmen become stretcher-bedrers, negro
mess altendants ||'.|r'r_': down trom the officers
quAarters o pass powder bags deep in the maga-
anes. The chaplnin takes his place ot the
mam dressing station.  The dentist assumes
charge of a hrst-gld crew

In battle, men with mionor hartkg will Le
tredted before those with serious wounds, o
they may return quickly o their posts amd
help keep the ship in action. Today’s Navy
still halds (o that ancient slogan: “Fight her
till she sinks, and don’t give up the ship!”

Drama of a Gunnery Dhall

Heard of the Noawvy's stiking power is the
mighty turret guns, and the hasky crews who
work them are drilled to machinelike periec-
ton. Ina l4-inch oun turret [ watched a crew
in action, Strippesd to the waist, they stood
poised and tense in the hol, camped space.

H“laomd

Une quick heave on a lever and the pon-
tderois breechblock swung open like a vault
door,
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frav. Yith o dealenine rattle the  within tha
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T ity tile far mmio the oun Men with rns; tne
tlers’ Dulgmg shoulders plumped hoge  clothes, 1
ler bags: behind Fhe breechbiock
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were left from the last charge (o el off two wun's
EW ohne prem warely, than we are
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e Lurrel shook An acrl powider Il sfrvice, OF muse
1 Blledd our nostrils Fhe swedling gun-  aml professions than
relaxed toown of 1,400
[ his more fun than A foothall | e %i% | ris of th
11 ne . hours éach day |
whole thing. seemed @ rmarvie] of 4 i within the o=l
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When the runs are fired. the nod

T H |r|_

Buttleship 0 Seagomg (Commumits

[ ey lierhily Hnker] o The criw T ST ATLeT v L e et m e comaae
] themselves on the noarrow shell whern little community within titfeshin e hnll Tis
stond.  With frighteninge speed the piant  a life for removed from the averaoe Innd:
f the gun kicked back. There was n man's, yet in many ways s differen
nufffed boom. The [oot-thick steel 'he battleship has nlmost every utilite, pub
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satinr & washing for a dollar o month, thoueh
ome men serub their own dress whites in sa
waler for axtra whiteness,

“When my hitch up,” sail one ship
head  Tamdryman, going in the laundn
| can  pet somebody

-

15 .
|1
bisiness ashore [ L
hack

Many o mechanic, radiomin, electrician,
carpenter, stenm ftter, or ||:|-.l'-£-.—--||-.-:.|:-|r_ ALRRY
i crvil ' lite, learned his trade In the Navy
I here s tullor shop, shoe repair shop, anil
dentist’s office, where the buze of the drill s

exacthy Hke that you've heard ashore,

f]

..I";'|rIL|.|-|I1!, thie Sailar

Becauss the hlnckemiath shop 5 alwave ool
Iroum the Torced degsfl of the Torees wmilors call
it Lhe "milthonaire’s club.” A sonla Tountnin

simdaes, milk shakes. soff

drinks (page 077). The gilley (ship's kitchen

to you ) turns out such meals as these;
“rl'.ll-.li-'.-l h

|
bonstto colsun, serambled eoes

oell= iee cream

1Ash.

4 .!"!'l.'--'fl. SITIR L

fresh oranges. baked meat
calles,

N, crackers
-||;||_|'|_ I'_l '.]l'li fu P IR Illli--l'll |._|_.|.

I turnins,  dill k]

heef and noadle soup,

I Haner:
Nl el &

bage, bultere nicklk lettuce

L™~

[French dressing, pumpkin
|-'I'r|'r. !".'!'!||:|_||||'

Supper;. spaghetti
botled. kidney brans, corn on the cob, peach
""1 l-|!' e -.-||.|-'i_ W e -|:|'~-||1;_ [-"=||'. [ll;:‘f-
ding. hread,. butter. coffed

Yet, they sav, some bluefackets po siraizht
rom birealkfase With
the enklistment age now reduced (o017, many
smilor today s «till growine -

A\bout the only thing vou ton’t get regu-
]..!:_H' gl séd on a r'l..'n'.LJ '-"-'-l'| i.- I.F-'.*E.I:I iJI.'“-.
Roman ( by special dispensa-
thon, are permitted to cat meat on Friday

Meals are served on metal trovs with compir-

54 L]

UGG el

o the soda. fountain

5
itholic satlor=.

ments for ditferent foods, so0 the only dishes
needed are coup bowks and coffee cups.  Coffes
s the Navy's stand-by. Officers and men alike
drink it ut all hours, an ave Nive of
cups o day per man

||.|.

Frlar

R Ulx

In the canteen and ship's service store viou
citn by, at reduced] rates, such thines as cips
candy bars, stationery, sun glasses, razor

Cannod baked beans are a populn:
Big sellers dre silk pillow tops deentrated
‘Mother” and u picture of the ship.

he
rolits of the ship's service store 2

rolLes
nides,
LE,

with
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library books amd athletic eguipment, (o -
nance ships dances and pirties ashore, and
for loans to sailoes who peed money in emer-
gencies.  The ship has a postoffice and mail-
bhoxes exactly fike those on stregl corners
ashore [(page H8R ],

130 a large ship there mny be s many as 200
imcdividuzl rudios, including portable sets (they
don’t interfere with the ship's mdio commumi-
CRTIONS ).

Chaplain Dispenses Morale—and Detective
Stories

The chaplain, Desides conducting  formal
religious services, is welfnre worker, comforter
of homesick bows, adviser of sadlors introuble,
pilitor of the ship's newspaper, and lraran,
Sailors read many mystery novels hut few sen
stories,

The ship’s paper contiains news Hems, jokes,
n sports section. and much “poetry,” written
by sailors and even =ometimes contributed
v their girl (riends. A sort OF Walter Win-
chell gossip column engages in not-too-gentle
kidding.

When a ship wvisitx o foreign port, the
paper explains the monetary system, local
customs, and gives informution on taxi fares,
local sights, even the price of beer! Usually,
too, 1t his a brief article about the region's
history. geography, and polnts of interest

“1 often wse Tur GEoararmie's files for
source material for these articles,” sald one
chaplain,

Church =ervices are held aboard ship each
Sunday (page 697).  In port, if the chaplain
is Protestant, Catholic sailors go w a ship with
a Cotholic chaplain, and vice versa, whenever
posaible.  There's the classic story of a peliy
afficer, strupgling (o separpte the "church de-
tail" into its various  denominations, who
ardered:

“Methodists, stand fost. Catholics, one step
forward. Fancy religions, one step to the rear,
Muarch!"

A sailor’s life s about os private as that of
1 goldfish. With ships as crowded as they are
wday, he moy sleep in o string of hammocks
(page 689) or tier of folding bunks foor high.
His only personal shrine is the inside of his
stutdl steel Jocker. A hard-boiled sailor, show-
ing me his, apologized for its alleged untici-
ness as profusely ns n housewile ghowing her
parlor to nn unesxpected caller,

Saflors become able to slegp any time, any-
where., About the ship, during the day, you
will see men off watch catching forty winks on
a coll of tope, a workbench, evin on the hard
deck. In the Tropics, if you walk about the
ship at wight, vou need to be careful not 1w

The National Geographic Magazine

stepr on sleeping men who have taken their
muittressts on deck for ooolness.  In wartime,
when action l= imminent sailors sleep at their
ks in lurrels, conning tower, elc.

T that section of the ship knowmn as “oficers’
country,” life is only a little less goldfshlike.
An officer epjoys some privacy in his tiny stabe-
roem, thougeh two junior officers may share o
cabin. Bul officers eat together in g Jorge
“wardroom,” which alwo serves, between mesls,
a& comferenee mom and club loonge. Here

ils nn armosphere of breeding, good-
fellowship, and politeness like that of a fine
wentlemen's club.

Oificers pay for their own clothes and meals.
Sgilors possing through “officers’ country”
remove their caps.  Officers passing through
crews guarters ot mealtime fikewlse remove
theirs.

Things an CMficer Muost Know

Life I& no =oit vachting cruise for the nival
officer, Heavy responsihility rests upon him,
He must have an expert knowledge of every-
thing—navigation, engineering, gunnery, ond
many ather things, He is a brainworker,
aften sulijected 10 severe nervous tension.  His
is no “npine-to-five” scheddule: he may often
work before hbreakfast and after s

At sea or on manetvers he s likely to be
tp all night or ur best catch only a fiw hours
of sleep at odd moments.  Omn his decisions
may depend the lives of many men, He is
subject to discipline just as i= the sailor.

You've wondered, perhups, how  officers
could stared wearing their white hot-weather
uniform jacket, tightly buttoned, with high
choker collar (page 674). The secrel is, they
wear only pn undershirt beneath it

Tradition of the sea requires that the
captain of 2 naval vessel, in ships larger than
destroyers, shall Hve alome and somewhat aloaf,
Lest hie seem to show favoritism to same offi-
pers, he usually eats his meals by himself, with
only the mess boy who waits upon him for
company. He is the symbol of authority and
discipline: therefore he i% the only officér upon
whose approach all hands stand o attention
and salute at all times.

He iz ultimately responsible for the safety
of the ship and all her people; hence, when she
is under wiy, he seldom leaves the bridge, even
slevpring there in o tiny cabin on larger ships.
1f the ship runs aground, or is otherwise
seripusly daomaged, the captain is linble o face
a court-martial.

Partly for this reason, naval vesséls enter-
ing harhors alwayvs take sounding=,  Two mid-
shipmen, the stury goes, were detniled to this
duty one doy. One of them fell overboard,
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Navy Flyers Check Before a Distance Flight

=

"What's the Weather at Boston *

i & bull=tin bosird &t AHsroset] i, 1H I|"|| hington., D i il ather opovol aar staticn FEGifeT  Cafi
ditions pt podd ik up nodl deewn the seabonsd are lsted and Repd up (o dote by freguent reports.  Adrerafi
ETTITT have weather Pessitr a Py wha chart eopdition iver B wilile RERttis. L pRrev it hie & e frm
daccinlering ummmpected storms o geitin asd I ¢louils Heports {ran hote station ther whi gyl
eI LI Feichiec) Lo frenke thie wenlher mcture .___i.! o

Just then the capinin shouted down from the Iways addressed os “captain,’” whatever his
bridee, “"How much water have yvou? 'he  actual mank mav he.
other mid<hipman instantly  replied, “Mre, |
amith has just gone over the side 1o Aind out,
gir]™ Y o could spend dayvs exploring a battleship
(da duty oo the bridded. thi |__;||I.|'|' 2 likely and not see it all

W wear & preoccupied expression, to speak- a Dieep in the bowels af the ship are the maga

The Geogrnphy of n Battleship

httle curtly-—a mam not to be approached with  zines, storehouses of death and destruction
Hight or trivinl matters. Bul in his in. res th viant =hells stacked 10 .
L A1 LITVINE TR RE] FLET EXT NOE L LNETE, T WITHR fiEn|t smells LR s BT DO O] |_|_||
nxed, he will reveal himseli as o charmine powdir bags stowed in fireproof, wiierproo
pentieman, & man of sentiment, who may keep artight cans. A ventilathon svstem keens th
[1i | baby shoed on his desk and family  temperature from riking above o certain point,
photographs all over the walls In & rack near the door are bottles contain
- | it e b - . |k i - ik, B ) o b AN = Fos  -oirl - E 1T,
ln hiz lonely spare moments he consoles  ing samples of powder and strips of THimue

mimsell with hobines. Oope captnin I mel was  paper. If the powder begins to deteriorate,

Il e Mt Ll 3 M, [, & i o T - 1 . i ¥
tedching hmself (o calealate with the Chiniese | will form acid fumes that will change the

] T L i 9 '
dINACEES ]II |_.|||.|:._I_|.||_|__' HRiceT Of i SN0 15 :.|| ir el Lhe Dlmns,



Life in Our Fighting Fleet

Fach night, as in John Paul Jones' day, the
keys 1o the magazines are sent to the captnin,
and returned in the morming o the chief
gunner.,

The fattest man | saw in the fleet was a
cruiser's chief engineer, despite the fact that
his engine room seemid hot enough to peel
pounds off any man who stayed there long!
The fireroom, though cooler than in the dayvs
of coal burners, is still a small edition of in-
terni,  Here oil 15 heated to 1707 before it's
ignited, so it will burn éasder, At full speed
the turbines ure driven by steam superbented
from 725" to 8507

Oil, spouting from burners, spreads bright
roaring fingers of flame under boilers that gen-
erate up to 100,000 horsepower in the newer
ships. Hali-raked perspiring men waitch dial
taces, shout 1o be heard phove the roar of the
ail burners, test samples of hoiler water o be
sure it remains fresh, drink water and coffee
eriflessly.

Through a periscopelike device they can
see the smoke going up the stack. T iCs white,
the fres are getting too much nir: if black.
oo little.  It's desirable for the ship to steam
withoul showing any smoke at all.

Cn duty outside the captain’s door, standing
wunrd in variows parts of the ship, manming
some of the 3-inch guns and antiwircraft bat-
teries on all larger Navy ships, you'll find
marines.

Sailors have o sayimg that “the Army had
first cholce, su they ook the mule, and the
Navy had to take the ‘marines]”

Anel the marines have a rhyme that starts:

“Ten thoushnd gobs lnid down their swabs,
o lick one sick marine,”

Rivilry there may be, but here and now let's
mitil the ancient libel that there's any real il
feeling between safloes and marines! Tt just
150l 5o,

The Fleet Marine Force, n special unit of
the Marine Corps, is the Navy's private army.
It is a strong, hard-hitting landing force that
travels on transports and includes planes.
tanks, Oeld artillery, parachute troops, and
infantry, prepared to establish a Toothold on
hostife soil.

Total strength of the Corps is about 30,000,

Mosguito Bosts Are Novy Speedsters

Newest, smallest, fastest, and most uncom-
fortable of all the Navy's fighting craft are
the motor torpedn boats, or “mosquito boats”
(page 654). Skimming the surface at terrific
speed, they can dash in close to an enemy ship,
let lwose their torpedoes ot short range, and
rush away before hostile guns cun be bromeht
1o bienr upon them.

(il 5

“Kiding these boats is Hke riding an aqua-
plane behind a speedboat,” & young officer tald
me.  “Everyhody gets black and blue from
the eonstant pomnding.  Overbiead stroctures
are padded o protect the crew's skulls, Only
young men can stand the gaff, Nobody gets
seasick, because those who do are eliminnted
right at the start!

“We hive bunks, but we give up all ilea of
sleeping on n long ron at sea, You can't even
stay in the bunk when the hoat is dropping
13 10 20 feet every time she goes from the
crest of o wave to the trough!  Cooking = out,
ton.  We just hang on with one hamd and ead
sandwiches with the ather,

“To save weight the crew earries nio exim
clothes, and we even use special lightweighi
dishes. At high speed we wear masks to pro-
tect faces and throats aghinst the wind.  Our
ondy defense s our speed, unless we can come
up-in the dark or foge”

But il mosquito-boat men need  plivsical
trughness, the submarine sailor is just as much
in need of stamina of snother kil vho-
logical, Men of the “pig bonls™ are specially
chogen for steady nerves and ability 1o live
and waork congenially In the cramped space
(pp. 692, 700). All are trained to escape from
i sunken submarine with the “Momsen Jung."

The men about o eseape stind in a partially
flonded compartment with their heads in an air
ket sbove water. Each one then ducks
under wuter, pisses into the next compartment,
which is completely flonded, and owt of the
submatine through the escape hatch,

Meanwhile he is breathing oxyoen from the
bag of his “lung.” He rises tn the surface
slowly, hand over hand, on n rope that ex-
tenels upward from the submarine.

I ho becomes panicky and allows himself to
shoot all the way to the surfice ot once, his
s will literally explode and he will die.  But
by rising gradually he will suffer no i1l effects.

submarines cun dive safely to 250 br 300
feer, and stay down 24 to 36 hours. Yoo can
get seasick in o submarine under witer.  There
i some motion noticeable as deep ns 100 feet.

Chnioms—Peril of Submarines

Submarines have some minor discomfors
unknown on other crafl, 1 the cook i= peeling
onfons during n dive, the fumes will be carried
all over the ship through the ventilition svs-
tem, and the whole crew will e weeping,

Submergidl, a snbmarine s blind, but jt=
sound detectors reveal when other ships are
near, A man who iz expert with the sound
detector can distingnish  between  different
types of naval vessels passing near, hy the
difference in the sound of their engines,  But
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Landing on a Hostile Coast Is the Spocialty of the United States Marines

Many timws in thidr Tong distery, boatbods of “hatherned™ bove sone azhore in troubled spols soon
tiv send back that (moi eeport: "The marfines have landed and have the situation well in hand.” “The

eriarlae §s tealpee! te bt an Baodd laned and sey
curtl the beggar dom’t koow, Bor do

i submarine can reduce its own noize 1o almest
nothing, making 11 difficult for surface vessels
to spot it by sound alone.

Fnless the water is phosphorescent, o sub-
maring leaves no visible wake when moving
under water.  Even when the periscope s
above the surfnce, its wake Is hard to distin-
guith ii there are whitecaps.

Strangest ship n all the history of the =en
is the aircrall carrier, d foating, movable air-
port, a wicked nest of deadly dive hombers,
fighters, and torpedo planes (page 095). Itis
nlmost ax speedy as a destrover, longer than a
battleship, and the only kind of ship in the
Navy with space enough below decks to have
movies on rainy nights!

You notice a subtle difference beiween the
officers on g carrier and those of a battleship.
There's n look in the eves of the carrier men,
a kind of tenseness, somothing hard to describe,
Though their arklike craft isa ship, and they

e Kiapling wrole
E% a wort of bloomin' cosmopoloune

“There lan't a job on the fop of the
solalier pn' satdor tool"™

run it well, vou can see that airplanes are their
first lowve,

“An nirport mandger woull go crazy if he
hiel no morespace than the aren of our Aying
deck,” chuckled an officer. "1t has unly about
five per cent of the area of an average airport
ruyway. That deck looks mighty smail even
i the daytime, when you're coming inm to lind,
but we land on it at nlght, too!

“Dont forget, also, there aren’t any land-
tsrks on the open ocean, so our fAyvers must
be crackeriack navigators to get back safely
to the carrier.

“This ‘mavable airport’ has some advan-
tages, though, We can alwavs keep the run-
way headed into the wind to help planes take
off, and if there lzn't any wind, we can mnke
one by =speeding up theship.”

Danger is alwilys just ground the corner o
A carrier. . Whenever any flyving 18 1o be done,
the “crash heds” in the sick bay  [(hospital)



Life in Our Fighting Flect 697

Chaplains Cionduet Thyine Sérvices on Larder Ships of the Fleet

- B > 1 e ' - . H 3. - ¥
Part of the mon dick becomi | lemmpsornry  chuarch, Eod muosEe B lumbshed By dhi bin's orchestra
LA 2 3 = ] = - [ 3
WHen circumsiano PTIRLL, Oofmeers omud meln omay ptiend seryvaces of olhes -|||_.. il ||I|,_.- chanlam=
thes el orred dienimianmd Lo PEEe ALl } Lhesiroyiers o submmairine caurcy o pnlmEnes. hak theri H pagalh
— 1 1 - i
ohe on ench sipoadron poeder,  Prolestant and Calholic chuplains are appointied In proportlon to the numbe

[ miem Of ench failh 5 Lhie Ngvs

are made ready.  They are cols covered with “IMves may start from different heighis

nvas curtauns, mnd the enclosed STHMICE |5 he said. “But i voul place @ foot rule on he
|':_l.'.|:-r"'! ||'_. i I._||‘_|..:--_' i§f -'..|1.'|,'|-:-||E| |.'|‘|.".|.".'.'| ||||_|||-_ :]_..;: 1|'|'r-|i'l_'|.'|5 IYLEE r.l""._ ."".-'.||.':I -II LT |'-“'”
Iy case ol gocident, the mjured Qver is certain height, and look down ot it vou'll get <ome

Lid 24kiler Frovm shock, for which bt 15 the hest idea,’

eated beeds RIF ALY »avy pilots believe vou could =ink

Kendy on the flight deck are fire firhiers, g battleshio with bomhbs?'

doctors, stretcher-bearers, and  the famous “aure, if we could drop enough bhombs on

ircalmient: hence thess pre

hot papas.” clad in ashestos sdits, ready o0 one, but that's not easy
rosh into & flaming wreck to rescue & man "Wiruld a bomb down the smokestuck finish
As palots approach to land on the carrder,  her?
[hiey are mstructed ]':u' signals from an officet 'Probably, but the Iad who does that is [}
whi stands on one corner of the deck. 11 an pain Jucky|
ncoming plane threatens to knock him down
y lor him o jum)
nio and shide safely to the deck below,  But The rreat hanvar deck below 1he Hizht ideck
actually there are few accidents, al a carrier seems more Hke 8 convention hall
“How big does a battleship look to o dive  than part of a ship. The whole crew of neirly
bormber when e stares his dive from high 2,000 men, attending movies, fills onlyv a T

nbove it?" 1 asked a pilin, af it. Giant s

Take-off from an Airplane Carrier

{hiere’s o canvins chute redal

evalom, amone the world's
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Life in Our Fighting Fleet

largest, move the planes up to or down {rom
the flight deck ar high speed,

S0 huee s the flight deck that orders are
ziven there through the “bull horm,” which
amplifies the human vaice to truly slertorian
power,  Officers und men jump mt.n actinn
when the bull horn bellows:

“All hamls man flieght guarters stations!”

Pilots don flying jogs and hurry 1o the
“ready rooms,” where they receive orders and
infermation. Deck crews take their positions.
At intervals the bull horn roars;

“Pilots man their planes! ™

“Stand by to stirt engines|”

“Stand clear of propellers!”

“Start engines!"

The resulting din drowns out even the hull

horn.
Pilots signal with thumbs op that they are
reacdy. "The huge ship tums her head into the

wind, A whistle blows,  Planes tuxi to their
tnke-off positicns, One ol a time the  dis-
patcher waves them off. With p maghty roar
the sguadron & on i3 way,

Dxvien and Rubber Boats

When the plooes climb to 12,000 feet, the
hvers" oxyvgen supply & turned on,  Each plane
hus u rubber boat, complete with bottled grs
to inflate it quickly, patches, a pump, paddles,
and tlires.

Belore the planes left the carrier, the mie-
teorological officer had estimated what kind of
wedther the fivers could expect over their ob-
jective. *'The Navyv 'meeds to know what the
wealher will be day after tomorrow a thousand
miles away,” one said to me (page 694).

If dive bombing Is the sguadron’s mission,
theyll come screaming down from different
ditections upon their tnrget, to confuse the
defending gunners.

As they dive, the pilots may vell lowdly to
help equalize the rapid change of pressare in
their ears. Close (o the targel theyv'll relense
their bombs and pull out of the dive, partially
blinded for an instant when the sudden change
of direction vauses blood to rush from head to
stomach,

No race-horse trainer looks after his charges
mare carefully than an aircraft carrier flight
surgeon  watches over hiz flving persmnel.
Flyers' digestions are ensily upset beciuse of
the nervous strain of flying and the long pe-
riods of sittinge still  without  exercise; a0
heavy, gas-forming foods are Rept out of their
diet,” On days when they re to fly, they break-
fast only on fruit, |:ﬂ1z':t15 poachod or boiled
epes—an fried foods,

If a flyer's diet lacks vitamin A, he may
suffer from “night hlindness.” Men with

AG9

hyperacute vision are constantly sought (o

serve @ bombardiess,

Young, high-strung, reckless men make the
Lot pi!rﬂs of fighter planes, but for bhombing
the Navy prefers the quiel, unexcitable, ntro-
spective types who can concentrate upon their
highly complicated task. In bombing from
great heights, the bomb aimer muost allow fur
many thinge—speed, courze, and altitude of
his plane, and the direction and speed of wind
currents at various Jevels between him and the
surface of the seq.

S0 fast are modern bombing planes that| if
they are not seen before they are within five
miles of their target, there 8 hardly time for
defending munners to fire at them.

Patrol Bombers Pride of the Aiv Force

Pride of the Navy air force 15 the great
patrol bombers. truly boats that fiy (page
687 ). These plianes can range 2,000 miles out
to sex from their bases and stay in the air
\0t hours or more. Since the Européan war
began, they have patrofled all the Atlantic
witers from Cape Sahle to Trinidad daily
with a minimum of enzine [ailures.

Life can be quite comiortable for the siy
or elght men on these hig ships. They have
roomt to mesve about, bunks to-sleep in, and an
cleciric cookstove,

“There's usunlly 3 mild feud between the
eadio operator and cook,” said an officer,  “The
stove won t work when the radio’s running at
full power, and it alwavs seems as if theres
an important message to be sent just belore
mealtime! Onpe of the mechanics osually
tloubles as cook.”

“Are all flving mechanles good cooks?™

“They'd better be! ™

“Dioesn’t  the noise
sleep?’’

“Not a bit! We get so we don't wike up
unless the engimes stop,

But, for all the bombers and battleships,
yon wouldn't have a Navy without nilﬁtrnyerﬁ
(opposite page).  The bobbing, rolling * tin
cans”’ are manned by men who like to consider
themselves a class apart and who take pride
in the name “destrover sailors.”™

Even Veterans Ge! Scasick Aboard o
Destroyer

The destrover silor is truly what the Nayy
ciulls “seagoing.” He knows what it Is to llve
for days on ooffee amd sandwiches, eating
stinding up, with one arm hooked sround a
stinchion, becanse its oo rough Lo sit ot table,
Mter a siege of rough weather, his arms an
hands may be stiff and weary just from the
effort of “holding on 1o things. He knows

interfere  with  vour
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“Cet Thut Kick Down Pat, Sailor. If You Want to Join the Fleet!™

MNAVY recritila st be able ta switn 530 variks ||I'1||r|.' they Com 0 Ta i T|||'| will #nuble them 1o I-l'rl afat
untdl rescued, should they fall oserboand, Naval Treainieg Station, San Disgo, Califermin
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Like u Man-eater Baring lis Tecth, the Submarine Shark Breaks the Surface
Il."l-'.'lrl'J pronrmg Irim i b FTOEmE porty ZFIVeEs 8 J0rOCHS BINwarsnoe Lo '|||- unider=ea visses] Almist aa

large os n destroyver, with a crow of more than S these newer submarines con crukse Hunileeds of milis o
hostile waters (pupge 6953, Submarnes m the U, S Navy are mamed Tor bl and agquatic soimale.
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"Put Saome Pep in 1" An Ex—-l_-:humpiﬁn Crives MNovy Flving Cadets a Workout

Lieut, Comddr, James [, (Gene
for the Mavv, lenrls calisihemics @t
nenr-pericct comdhitiom, the cailot

the MNavol Al
el kerp it o

that on destrovers even veterans getl seasick

Thouwzh modern destrovers are almost s
large as light croisers, they're still bullt pri-
marily for speed (40 knots, or 46 statute miles
an hour), which means thev're long and nar
row, In o rogch sea, therefore, the captain
may find his dinner slidimg into his lap, bu
at least he'll have some compiny to enjoy the
ttgh, for o destroyer captzin eals in the waril-
i with his officers.

The destroyver sailor has mere jolis and fces
greater risks than the men of almost any other
surface craft,  Destrovers seoutl ahead of the
Heet, protect its flanks when stesiming in for
mation, hint submarines, lay smoke screens,
ight other destrovers, do convoy duty, or am
el tnsk that comex along -

since armor woild cut  down »rm-r-ri anil
make them top-heavy, destrovers have little
protection for their crews,  They operate often
well within range of the guns of lareer hostile
ships, sl @re volnerable 1o air attack, Thes
carry ng chaphun, no dentist, no doctor, thoueh
each has a well-frained pharmaciet’s mate who
cifi handle emergency " repairs.”

Tunney, USENEKE, imiell 4 lormir marne and now athletl
statian
stund the physaal sl ments] stedine of ffving.

st

' Chosen onsnetly for they

Pinearoln

Florida

The destroyer =ailor has n certain cocky
prade,  Upe day a destrover, running low on
fuel, hoafled a battleship to obisin an emer-
gency supply. Somewhat patromizinely. the
it teship captiin shouted down {rom his lofty
el

“What can we do for you?"

"Five gallons of gius and 8 quurt of «il!’
came the sarcastic reply.

Tender, the Sguadron's General Store

For all his independence, however, the de
strover satlor soom or late must come hack
nlongside his dumpy, slow, unlovely squadron
tenrler,

From somewhere in her ample hull he may
abtmn not only canped goods and dmmumd-
ton, but (if he needs them) such thines az
mosguito  fets, auger bits, hammers, locks,
=afety pins, towels, and even spare propellers

Showing me endless well-filled shelves and
bins, the supply officer of a destrover tender

suitd he hiad 3.200 different em= in stock

bitet mor ilarm clocks!
therm, )

("T'he Navy doesn’t need
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Today’s World Turns on Oil

By Freperick SiMpicH

OB US of oil, with Its grease and gne-
oline, and our life rhythm would
freeze,

Every truck and automobile In the United
States—more than 31,000,000 of them—would
die in their trucks without fuel and lubricants
muade from petroleum,

Planes, “out of gas,” would be forced down
afl over the land.

Every ship in our Navy and évery ship in
our whole merchant marine would Te useless
at dock, or halt somewhere a2 ses (o rall help-
less ns dead whales in the troughs of the waves.

All Army tunks and trucks, all euns and
motorized cavairy would stop: eoldiers would
Mck to shaving mules’ tails, currving

. carrying baled hay and shoveling
manure. The whole mobile Army would sow
down, from 40 miles an hour to the plodding
four miles of horse-drawn days.

Millitns of us would shiver in our homes,
before we could change all our oil heaters
back into coal furnaces,

Factories and mills would shot down, too,
Irom coast to copst, else their wheels would
catch afire from friction and burn. hecause
there is not enough costor oil, lned, or tnllow
to grease all their axles. Ewery railway car
would stop,

Without oil to grease its wheels and chent
friction, miss prodoction itself could never
hove come Lo poss,

(H course we had wheels and machines
long before we strock oil. But abour the
time man found oil and bepan to make ixle
grease from it, the then “machine age™ had
reached a peak. Power we had, in plenty;
but the problem of friction hod reached the
point where all the grease we could get from
tallow, castor beans, pig fat, and fish was not
enough.,

Hy the time oil was struck in Pennsyl-
vitnkd, in 1R39, the steam engine, the sew-
ing muachine, reaper, elevator, ete., were
already in their early stages. Hut already,
too, millmen, makers of machines, and in-
ventors were balled by friction, which they
had not enough good gredse 1o overcome:
henee, no vne product ever invented set (ree
such a rush of mechanical inventions a= did
the advent of petroleum grease,

Today in the United States we make about
57 percent of all the world’s lubricating oil:
andl the story & current that Germany's war
machine suffers more from luck of good grease
for its wheels than from lack of fuels for its
miitors,

Britain still builds many coal-hurning mer-
chant ships because shee haz no dbmestic sree
of fuel oil.

It all the million oil wells bored in the
United States simee 1859 were added together,
they would make a sizable tunnel clear through
the earth at the Equator

Where Oil Comes From

Fram the 375,000 American wells produc-
ng in 1940, we took out 1,354.423.,000 bar-
rels of crude ofl, which wis almost two-thirds
of total estimated world production of 2,147 -
CU0,000 barrels, Cutside of the United States,
most ofl in 1940 was produced in Russia,
Venezuela, Tran, the Neotherlands Indies,
Romania, and Mexico, OQutput in Mexico,
hiwever, has declined. enormously in the last
20 vears:

Earth oil, as fuel and medicine, has been
used since ancient days,

Natural gas Tit the “eternnl” fires of
Zuoroastrian temples. With asphalt, akin to
cride ofl, Noah calked his Ark, and it Hned
litthe Mnses' basket when he floated among
the bulrushes (page 7407,

Nebuchadnezzar's musons 1sed L as
mortar in his Babylon palie. T saw their
ingerprints, as plain as if made vesterday,
in that great banguet hall where the Hand
wrote, “Mene, Mene, Tekel, Upharsin.”

(hl, seeping from the ground, was used by
American Indians as salve and bnternal medi-
cine. Ploneer whites in Penpaylvania paid
#20 a quart for this “Semeca oil”’; vet some
lived to see oil-field bovms pound the price
down to 10 or 15 cents a barre]!

LU'ntil famed “Colonel” E, L. Dvake snk
his pioneer well in Pennsvivania in 1859, it
seems Americins didn't think of boring for oil,

In 1829, st Burkesville, Keatocky, a man
drilling for sall water, to make salt, brought in
an oil gusher. Tt caught fire, and burning
oil flowed for miles down the Cumberland
River,

“T've struck Hell itself!  Mav God have
metcy on me!™ velled the driller as he
the scene,

Even before Drake's well, we had made
“conl oil” from coal. Bl as wells mul-
tpdigd, il got cheaper; men couldn'l ase it
all for medicine, so they bogan o distill 3t for
uze in lomps.  Here again, an old ari waos
-‘I1'111:|_ih'!. Men ktew how 1w distill helore
Christ: some ancients hung a wool leece in
the steam from boiling lguids: when it coaled,
they wrung out the condensed liquor.






Today's World Turns on Qil

Today's magnificent
“bubble tower” stills
cot mmillions and cook
evervihing out of the
crude nil, from gasoline
and kerogene to fuel il
paraifin, and asphalt,
But they use the same
principle that Arabs
used with the feece,

When Gasoline Was
A INulsunee

Kerosene—anid the
lowly axle greake—
were all we wanted
from oil In early days.
We got gasoline, too,
bt then it wn= only a
nuEanee: (gnorantly
we sguirted it -away
inta the air, ar damped
it inte rovers, Hfl the
police stopped us]

Then came the pag-
odine emg e, Tt hanished
the hoese, put the world
on rubber tires, and
v mien wingzs.  Lis-
oline, once despised,
hecame worth more
than “coal mL"™

But, vou ask, what 5

i
B

oil, anyway, and how the hole, and forced
do we find it? E,;‘EIET'? mﬂm
Ol iteelf, some scien- wuiEEF?f i
tists sav, was [ormed This keeps the Bif
ages agn, from dying cool, Flasters and.
fish, animals, and Seals the walls to
plants. m mm
To get it, men bore @mmwﬂwm
wellsdeepinti the earth, Preseures m the
Bul where? How do Strafo fhof

vour know your 340,000
hole will hit oil-bearing

A8
it
&
i

sinils

And why do oil derricks so often flock 1o-
gether, like sheep, when there's plenty of room
for more wells just across the road?

Thats becaus¢ oil is where you find it
How you find it nobody can say exactly.
“We can't tell you where oil is.” sav the
peophvsical crews, “but we can tell vou where
it ought 1o be,”

[t's truly & job for science now. The days
of the “doodlebug,” as the forked stick and
other unsclentific devices were known, are
practically gone,

Muost frequently used of sclentific devices

ERraaini Nig 1._.?'. W & chiki Barrd

and methods §s the seismograph, with its man-
made earthyuakes. With it fleld cews ex-
plode dynamite in a bored hole; on a special
truck, parked some distonce away, radio
devices record the vibrations of the shot from
far down in the earth (page 720). From fig-
ures s0 recerved, oil peologists draw a chart:
om it are lines which indicate how the rocks
or sait domes are lying, far below, and locate
geological structures that might hald oil.
These geophyvsical crews, with their trucks,
bouts, and “swnmp bopgies” (page 723)—
range all over the world, probing for new ofl
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sources.  Their “swamp bugey’ 15 8 senpoing
amphibious-looking vehicle.  Tts 10-fenst-high
wheels are equipped with fat, fiv-studded over-
sizer] tires which agt as propellers; when the
ocld] vehicle leaves the land and takes 1o
waler, it hiegins to swim.,

Oither oddly named oil-seeking instruments
are the torsion halance, magnetometer, gravim-
eter, efc.

Ope methnd of hunting nil now s by core
drill, Samples of rock thus hrotght up may
hold fossils. clues to deep earth formations
anid possible oil pools, Thiz study of (ossils
= most useful 1o peologists.

Just s astronomers take pictures of stars
and planets to outhne the universe, = with
foasils gealogists build up a picture of & world
structure that was, long ago. They find earth
history written thus—fish, ferns, giant clams,
dinssgur tracks, and gaber-toothed tiger bones
frozen in primeval mud,

Some oil hunters make airplane picture
maps: others look for surface seepages. A
vet newer way is soil analysis. With this
method they dig a hole just deep enough to
pet some fresh earth nol too near the air.
They analyze the gaseous and salid hydro-
catbons found in the samples and so get
infinitesimal signs of oil or gas that may have
worked their way up from far below.

Su, with doodlebug or dvnamite, the hunt
goes on.  Each vear we bring in some 20,000
new wells, Since Penngylvania drilled oor first
will, the hunt has marched across Ohio, In-
diann, out to Oklahoma and Texas, on 1o Cali-
fornin, and pow it's bounced back East {or
a brand-pew hoom in THinods.

Best news for Uncle Sam is that toddy his
proved ofl reserves are the greatest in his
torv—about  four times what they were 15
VEALS A0,

To pump thic oil up and into tnks would
keep 12,000 avernge wells husy thirty vears|
Anel, if vou must be statistical, it would load
a line of big tankers lyving bow tostern, about
16.000 miles long!

What Is an (hi WellF

Familinr enough is the high steel derrick
that rises over an oil well. Tt works the
drills, holds the gear that lifts long lengths of
hollow pipe that go into the ol well, and
may house the pumps that lift up the oil

Wells are drilled in two ways: either by
lifting the drill and leiting it fall, %o its
weipht punches the hole ever deeper; or hy
rotnry drill.  This rotury now i most popular,
With it you make your bole by rotating a
sharp drilling hit set at the lower end of the
string of pipe (pages 705, 717, aml 718).

The National Geographic Magazine

As-the hole gets deeper, you screw one joint
of pipe after another on top of the ever-length-

‘ening drilling pipe.  In deeper wells this pipe

may come to be more than two miles long.

Sometimes the pipe twists in two, and vou
have 1o fish out your drill or start a new hole.

Sometimes you hit high presure, from gas,
oil, or even water, and the tools come Hyving
violently back in vour face, mavhe wrecking
derrick and all.

Titamic indeed was such an outhurst of oil
at a Mexican field in 1908, Pressure was - s0
terrific that the very earth guaked when oil
was struck at 1,824 feet. dil fwnd gas shol
from cracks that opened in the ground 250
feet from the well,

Somehow the gas caught fire, and for 58
days flames shot a quarter mile up into the
heavens, So hright wae the fire o paper could
be read at midnight eleven miles away:
two millinn tons of earth few op into the air,
alomyg with the oil and gas.

Finally the fre was put out hy pumping
zand on it, but a crater was left of more
than a million square feet.

In rotary drilling the bit may get a0 hot
that it fuses. To avoid this, special fuid mud
= pumped down through the hollow pipe.
This mud, thus circulating, also brings ground
earth particles up out of the hole and has a
plastering effect on the side of the wall. Like-
wise, the mud’s weight may control the flow
of gas andd wil, If they are struck.

The kind of "mud” used depends on con-
ditions met with deep down in the earth,

“Mud Trouble™—Twao Miles Down

A1 9629 feet down, one California well had
“muet trouhle,”

Of this well, Dir. Gustav Eglofi savs: It
was reported  that  approximotely 62,000
potmeds of Aguagel (n mud), 1,160,000 povnids
of dry mud, 65,000 pounds of cement, 6500
pounds of a fissure-sealing compounid, 660
sacks of eottonseed hulls, 781 sacks of saw-
dist, and 23 bales of hay went into thiz hole”
belore drilling could be resumed,

In ten thavs welle 3,600 feet deep have heen
sunk., To drill some deep wells may take
from six months to n year.

The deepest well ever bored is nedr Waszeo,
California, Sunk by Continental (il Com-
pany (o & depth of 15,004 feet, temperature
encounterer] rose to 2707 F. [t was plugged
back to 13,000 fest, at which depth 35,000
barrels of wil a day were obtnmed. The
world's deepést potive well st present is the
Fohs Ol Company Bourg Well 1. Delorge
Field, Terrebonne Parish, Louisiona, produc-
ing at 13,254 to 13,266 fest.
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Chls Mixed with Poivons Make Desdly Spravse Agminst Inscets that Prey on Fronn Troees
From fill bheddrpulic fscks clipus growess o Hedlands, Callomen, ditect pudson blests dpuknst treeliop stromng-
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Today's World Turns: on Ol

First thought dry and wseless, zome wells
have been made 1o flow by sending down
cuns of nitroglycerin and firing  these off to
crivck open the porous rocks and let the oil Bow
into the hole. But nitroglycerin is tricky
stufi; more than opnce subterranean heat has
premuturely fired the charge,

As wells pot degper, how to keep the hole
strafght Decame a problem, O again, how
deliberately to “bend” a deep hole oo get
wvler a church, n gravevard, or even oul
under @ hotly of water, became vet another
problem.  Men fnally worked this out by
photography.

At Huntington Beach, Cualifornia, where
wells slunt far oot under the sea, we saw how
camerns help keep track of which way a
croolked hole is going (page 7270, In the bot-
tom of 0 hollow steel tube is <pt a compuss;
just above it is a tiny fashlight and single-shot
camern controlled by a small clock.

1671 tnke 20 minutes to let that tobe down
to the bottom of our hole,” =aid the driller.
“50 we'll set the clock to ‘go off’ in 20 min-
utes,”

Pulled back up later, we took the camera
it of the tube, to develop and print ite disk-
like film,

“See here," said the driller. “This picture
of the compass dial shows that our hole i
drifting northwest, and that it = 40 degrees
off the vertical. Look at the chart here, where
we show the position and direction of a dozen
other near-by wells, and vou can determine
just exactly where our hole is going, away out
there under the Pacific Ocean,”

Good ofl stories include o hillside drilling
job in Pennsylvania, wherein the rumaway
drill turped up under a brewery und tapped
4 beer vat. A cartoon i the Petroleum
Engineer showed fouming beer gushing from
the well and drillers runming with buckets
o catch !

Scienee Adds o Our (O] Reserves

To drill 2 well toduy coste anywhere from
316,000 to 100,000,

Deeper drilling-—down to two and three
miles—now finds new oil poals below those
alreamdy tapped.

Alss, old pools once thiught  exhausted
dre being brought back into production by
“repressuring™: that is, by pumping in air,
HAS, oF water Lo restore lost pregsure dnd this
start oil moving up in.

Chur future oil ﬁlip:;ﬁ['l_i‘j also being expanded
by the stendy increase in the valume of rofined
provducts we gt from a bareel of crude ofl,

Natural gas—to which we must advert
comes also (rom oil felds.
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So many different solids, Houids, and gases
come now from cracked ofl that even to find
new names for them is like puming Pullman
cars.  Long ago, womenclature wis simple.
What we know as “asphalt.,” for instance,
which is oil in its solid form, Bible writers
called “pitch™ and “dime” (page 740).

The ancients also vsed il i various forms
in warfare, A precursor of our modern Rame
thrower was the Y Greek fire” of the Byzantine
Greeks, used with telling suceess against
enemy flects. It became one of the most
powerful military weapons of #ts age, and the
secrel of its composition was  guonrded  for
venturies. I was probably & self-igniting
mixture of oil and guicklime.

e pioneer use of gas was when somebody
piped the gus into his cabin and made a
burner of an old pun barrel-—and cooked over
it!  Such gas, in time, caused the isze of gliss
and other factories of Ohio and Inding.

“Thy lee™ Brom Wells Bored for 04l

“IDrey fee™ comes now from some holes first
bored for oil,  You've seen broccaoli, heans.
and peas packed inoit.  Latedt murvel is near
Brawley, in Californin’s melon- and vegetable.
growmg Imperial Valley. Fortuitowasly, wells
tfrilled here have vielded carbon dioxide: so
locky farmers find cheaply at hand plenty of
dry ice in which to pack their crops for ship-
ment (o market.

In the East most dry fee is made us a “hy-
product™ of industria]l plants.

To put ot an eleciric or chemical fire now,
you cian also use dry ice. In city streets, if
vou read signs on passing ice trucks, vou may
sor the wards “carbon dioxide.”  TFor fire
hghting, a gun-shaped device is uttached (o 4
exlinder of this compressed gas.  “To oper-
ate, pull the trigger.” Released gus turns o
a blizzard of dry jee—at 110 below zern—
andl pats out the Hre!

“One of the strangest wells wver drilled.’
said D, Gustav Egloff, “was at Walden, Colo-
rado. It blew out what lnoked like vellow
snow,  This piled up in hills and proved 1o be
a misture of solid carbon dioxide, or ‘dry
e, and petroleum.”  Other such welle have
been drilled in Mexico, New Mexico, and
Utah, From some of them dry ice is sold.

Stranger things thun ice have shot from
frenk wells.  An  elephant—or the ancient
wreek of one, says the Los Angeles Times—
blew up some vears ago out of a4 well on La
Brea tor pits. From this same spot scientists
eventwilly took the old skeletons of hundreds
of other animols and birds (page 740),

TAnpiher case Boon record,” said D, A, G.
Loomis of Shell laboratories, “wherein stalie-
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is Brought to the Surface -A

-
In « Most wells flow naturally at first, but must be
pumped eventually.
The fluid from the well first Tice Beryicie iae seers
e C'ilmdm-ﬁaj[d" L i % !;;:.'Iiﬁnﬂ'f'
] bl e Yy Valves: trurtailed called

Flowing \ﬁéﬂ

1.C Triee

The Well .ﬁm&ﬂfhﬂﬂfgﬂmm
18R was &g feel . Welle fo-day
.F!'_Eﬂu&.ﬁ',nwﬂffwﬁ' Tnoo -
Uie great majoriy are (ass

i=hed people say, “Look what el they
mike from ofl!”  Pamties,  perfumes,
playing cirds; clarinets, chessmen, and
salety whiss: belts, sarters, rubber tires,
boots and shoes) fnce crenms, violins,
and  anesthetics;  curtains, rainconts,
phonograph records, and filter ¢loth—
even plastic furniture and false tenth!

AL ome Chicago fashion show a lusom
model swavs aliont in o leaflike Bathing
sit,  “It's made from Vinyen, a new
textile from oil,” they sy, '
.'ilE:.'.i:l a little ofl—mavbe g hall pint.”
grins 4 crtic.

Germans even muke lard from ofl!
We conld: We do malke ghvcerin. Think
of that! Nitrates from the air, with
glyoerin from crude oil, and von've e
mitroglveerin [ page 747).

From this trick-hat oil well come alsn
tralnloads of esters, ketones, acids,
ulcphols, and other hulk Tigmids, along
with salids and gases, on which America
builds now & vast new chemical indus-
try. Synthetic rubbers, planned (o moke
us free of imports from over troubled |
seas, conwe also from petroleum.

Another big rabbit from this hal is
TNT, deadly explosive. Tt louks ke
ground musttd and b= even more power
ful thian dynamite, vet safer o handle.
Oil now above ground, in tanks, holds
enough potentinl TNT to 1ift all New
York Uity und drop it somewhere ont
m ' the Atlantic. or sink all the chips in
the world,

AL Homgstom | switohesd the Shell men
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Today's World Turns on Oil

rushing work on a ginnt toluens plant, where
millions of gallons of this Auid will be made
for Uncle Sam's use in TNT.

Thiz chemical wizirdry started when men
learned to “crack” oil. ‘When you “crack”™
il vour get a result similar to that when you
trop bacon {at on a hot stove—some gasoline-
like fume poes ofl in the alr, and wome coke
sticks o the sidve,

In these products from oil, science finds
many of the same hydrocarbons as in ooal tar.
So.now, i we had no coal, we could also make
from il the sume long list of drugs and medi-
cinez, from aspirin to anesthetice, as well as
all the dyes, periumes, and Havors that come
from coal tar. How versatile the chemist]

Carbon black s but one of the many use-
ful things we get from gas. They make it
by buming gas jets against overhead steel
plates, then seriping off the wot—which i
carbon black.

Mozt of our annuel output of 262000 tons
or more i5 made in Texas, Fly over Brecken-
ridge or Rermit some windless day, and the
vast lack cloud that hangs over thise cities
makes you think the whole place = on Are,

Rain clouds hid these Texas towns, when
lately | New over them. High up where we
were, the sun shone, clistening on vast white
Clowd fields.  But we could tell exactly where
Breckenridge was, and Kermit, ton, for smoke
from their corbon works had floated up and
blackened hig rogeed patches in the snowy
clouds below us,

Carbon black works may cover 50 or 100
acres and include storage silos. 150 feet high,

NMany Uses of Carbon Hinck

This nuw prodigions industry dates from
long ago. Early Chinese printed {rom wood
blocks, using some kind of carbon in their inks.
Soume kinds of printing inks ¢ontain carbon
Llack and ofl (Plate XII).

America’s printing industry today has grown
to such vast size that, without carbon black,
it might collapse. Modern high-speed muiltiple
presses must have- an ink that flows freely
and makes an instnmtaneous jet-black impres-
sinfl of every hairline of the type and half-
tone.

Bombs of carbon black powder were taken
by Admiral Byrd on his third Antarctic trp,
to be dropped on the snow as markers in
aerial survey work.

Because the Antarctic wastes have no rivers,
trees, towns, or other customary landmarks,
the use of these hombs—which make big black
spots when they hit the snow—helps map-
makers get gquicker, more dccurate overlap-
ping of nerial photographs,
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Thire makers buy mast of our cirbon black;
they use 45 1o 30 partzs of it by weight to
every 100 parts of rubber in the treads. This
adds 1o a tire's strength, resiliency, and

In the moking of rubber hose, heels, sur-
geon's gloves, floor coverings, elc,, much car-
ban hlack is also used.

Pharmacists say Ametica’s first ofl relinery
wnas started by Samuel M, Kier, a Pittshureh
truggist,  He buoilt 2 small plant in 1855 o
make 0 medicine he called “Kier's Rock Of."
That was the historical backeround for today's
huge drugstore trade in mineral ofl, cosmetles,
e

il for Drugsiore Shelves

Among oil products used by the drog trade,
including paraffin wax, petroleum fellv s mist
prominent.  Prrugstore history says it was
first made by Robert Auvgustus Chesehrough
in 1870. He also coined the word “Vaseline,"
and registéred it as a trade-murk for his prod-
uet, Todeiv this jelly s a common ineredient
of salvis and ointment formulas.

Responsible pharmacisis are of course criti-
cal of the raw materinls they wse, and today's
best petroleum jelly & a long way [rom. the
“axle srease’ of horse-and-bugey days, Con-
sumpdion is enormous,

In its output, for example, the EH Lily
Company, of Indianapolis—one of the world's
Iorgest makers of pharmaceuticnls—buys high-
grade jelly in metal drums holding 400 pounds.

You see them melt this and strain it through
cloth, before the medical ingredients are sifted
g it,  After this is milled and ground, they
in.s_rnzrl: it with a magnifying glass, to insure
MAXIMm fimeneds,

Like deft human fingers, you see “ointmnt
filling machines” at work in Lilly's factory,
They measure out just the right quintity, pour
it into a callnpsibike tin or aluminum IuT:H.' then
seqtl it wp—-all in 145 seconds! “'-hﬂtil:hl.llp.l:',
since .-"!;rah.l.. first took “pitch” from the old
wells in Hit of the Hittites o salve their
camels’ suddle galls, rub out their own rheud-
matism, or cure sore eyves!

From on oil well to a beauty shop is & long
walk! Yet tons of petroleum pelly, mineral
oil, and other petroleum products go into fancy
{ace creams and skin lotions,

How interegting to think that on some girl's
dressing table there's a funcy far for ' pﬂ.mlmpi
the lily "—whose perfume, color and “cream
may have come from the .mmr- oil well from
which came also 4 henhouse roof or g pair
of rubber heels!

Diruestores sell other medicines which are
now made synthetically from oil.  There's
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Prospecting for Oil, a Seismograph Crew in Oklabomys Fires o Nitroglyeermn Shot
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ophedrine, used for centuries in Ching az a
nose medicing,  Now we make it by nitrating
the ethane in naturil sas and dse it with ol
SOTAVSE L) Clenr oul the lwead

From thut yversatile gas, propylene, set free
nl % refned, comes now 4 new  anes-
thetic, Cyclopropane.  Pleasing in smell g
inducing sleep without auffocation, it causes
=moth, sasv bresthine

Dust that i when we spin wonl oF carsd
cioition 18 |-.rr|l' diwn by the nee of :.||ir|||||' i
prodiced [rom crudes and made also when re-
iners separate poraffin wax from petroleam,

Laomdon fog™ for wse in realistic screen-play
scenes Is mude by sproving spindle ol from
pinnt atomizers over the actors.  Fi eV water-
{ront seenes m Passage Wesd were thus treated
with il

whin

part of this outfit, I5 parked some distance away; In iU mlio and other instroments reeond

bk

Thiz same light oil keeps st off raszor
Blacdes and prevents glhicsoware from sticking
W the mold when being formed. [t impreg-
nales paper for making cheap lampshades: i
15 used to lubricate binder twine and ordinary
rape, making them casier to handle and more
cluralile,

lakers use this licht oil on their pans, to
keep bread and cake from stickine: tanners
use it to soften leather, and miners employ
it ns a flotation azent in separakine OrEs,

thl lenrs Milk of Weed Tastes

i vour cow eats earlic or rasweeds, her
milk tastes bad. Remedy? Pour in a few
drops of mineral oil; they rise to the lop and
bring the bad tastes along: Skim off the ofl
g vour roubles are over.






Visttors at Chicago’s Museum of Seience and Industry Are Fascinated by This
Viodel of an (1l Hehnery
ver at cipht, reproduced 1 2lass, shows
"':II i I.- III |I| '-_ I|| i 4
vidl Trom olthet levels B the Qovwes




Teday's Warld

‘-I-‘ FEIII‘“.'_T"-‘-""-._-I-.

P F

Ta (il
Smee Yoll B owhire vou Bad 41"

ven unider shallow ¢oastal
G walior with edqual cam

Prospectors

num FEpdorine
wilers oy, s fAf LETES

-
|Ir LITT Ll

Marafiin wix iself hos been called the fnck-
of-abl=traces of the ml business:  Clder peopie
recall when It wis wsed in cheap chewing
rivmy, or merely to seal up froil jars.

arches use much wax for big altar candles
anid [or thoe long ones cartiesd inorelleious
processtons (Plate V).

Those artificial fruits and flowers on sour
hosts toble may be of wax, Newfuingled
ik bottles by millions are made now by
the Amethan Can Company from wax-coated

paper,  Containers from  the delicatessen,
wihich hold cregm, prcklies, mayonnamse, polatio
salmed . Irtter, find cheese are made 0 the same
wiy. One breakfast-food frm opses 35 tons of

wax a3 week 1o coat its paper food contniners

Cagting fruitz and vepetables with wax i3
staridord proctice, especially in the case ol
apples that must make a long sea
Chn the cul end OF & temip or Carrot
vou mav see where the dealer hns
his own trade-mark and then wased
Pacific const mills: mike wased-papir wrap-

vovase
=t amiped

NYeEr.,

pers 1o put on fruit that may go anywhere
from o h|r11 to Argenting
[f you build & new house and want a full-

grown tree brought and set ouot, the landscape
garditer will hawl 1t to vour vacd all embalmed
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i wax to Keep it fresh amd green.  Full-grown
trees, all coated with wax, were moved to th
New York World's Fair grounds and safely
sl OHIL.

Rose bushes, uprooted in the fall, are kept
alive all winter with wax, instead of having
ton e stored oo hot, moist greenhouse.  Some
women spray the ping Chrstmas tree with
Wwnx to Im.|- needles from Littering the foor

Wax helps pick chickens. Melt this wax,
dip a chitken in it/ let it conl, and
sirtp off all the feathers at
WA |_'I-I'I'|_- (il r'.-'r RIppeT
poultry packers handdle fowls
big scale a convevor belt carmving them over

a dipping. vat,

Chl Helps Whip Weeds and Dugs

aressguirtimg weed kKillers dlash over some
western railroads, One of thewe oil-buming
weding over the prodrie nnd
| |1|.J'.r.|1|u oll richt and  lefi
iracks, kills weells—alan owls,
r.'II-.'-|I-- -faster than a whole wrmy of
hands could cat them down with
[ Plate X¥1).
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The National Geographic Magazine

K & fianry Wi=mwri

In Southern Louisiana, (i Derricks Rise Like Lighthouses from the Waters of
Lake Barre

When petroleum ks Coood usder eosstal woaters

down throuch the lake himd

pyrethrim or derriz rool, are spraved on crops
and orchards every year, in man's grim war (o
kewr hogs from eating all his fuod. The Union
Chl Company of California ships such spray oll
to orchards as far awav nas Sopth Africa,
Tnddiey, and Palestine ( Plate VI

[Moison bait, mixed with ofl, ik set for gross-
noppers, Mormon crickets, and normy worms.
southern THinois recently seattered such cricket
bail from speeding nirplanes.

Strategy, too, Ngures in this insect war,
Take the leal hopper, which devours sugar
beets. Science pursues him, not only in the
beet fields, but in adiacent foothills to which
the pest migrates in the mating senzon. In
this honeymoon retreat, omong the Russian
Lhistles of California hills, men hunt thie bug

s al Hunilngion
e sherre mmil stanied out o sulinsrined  of]l deposits (pazes 715 amd 727)
A soperintendent mmkes his rounids by motorbosl.

Cualiflornin, wells are eIl
breel siraicht

Heach
|'5|!1' ".'|'I:I]'| filFs

down and spray him with oil, using spray
enugh (o cover thoosands of #cres:

Wil anoints the epidermis of cartle and hogs,
Live cattle, driven L here from Mexloo, must
dive into oily baths at the border to kill any
fever ticks.

Lazw pigs like to soratch their backs, While
scratching, they can pow spray themselves
with Insecticide by rubbing against & spe-
cially huilt post that relenses the ofl when
they push aeainst it (page 745

In some tropic hotelr vou =see while-cladd
servants step saftly about with a squirt gun.
They shoot odl spray into dark corners, where
moscuitoes lurk; they even pet down an
mll fours, crawl under dinner or bridee tables,
anil sproy the ankles of ladies in evening dress,
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To Michigan, Almost Surrounded by Water, Bonts Anmually Debiver Gasoline by
Wiillions of Gallons

This starnpge plant of the Thetsen-Ulemsens Compmoy ot =L leseph 5 oone aof many siomibar {sclities

seatieresl il ghout Michirun's coxst tovtis g plonge iy walerdwgvs Mlowl Easeline reacties Michbun fron

e Chicsgo neeie To the reght of the white tunks gre bupe piles of coal (page 73

wnery maths, cock acalter. I'rizes were offered for their recap
roaches, Heas—aeven the bedbug which gentle ture, so that flies’ travels might be studied
tolk niver mention—all get shist in the face Chive ringleacer y, ponted with gold and
with sguirt-oun ol In man's fight against these named "“Big Butch,” was among thoss xel
eranesters of the bueg's underworld. free, A woman in Omoha caveht him, when

Chemical and ol companies such a= du  he had flown only 12 blocks, and guined a
Pont, Shell, Texas i) Standard (il Deselop 200 pride.

Carpet-ealing bestles,

ment Company, etc, mainlan specil  lnboras Using airplanes as pens. men write on the

ories Lo =study insect control, The du Popts,  sky with oll and chenonls for Ink.

[or example, buy bushels of live Inpanese Ceiant white strokes mpainst the azure cuar-

beetles. purely for experimental research. tun spell oul advertisng sicgans,

This skv-writing was originated in England
durmg the irst World War by Major John G

Flies are harihest of all to Rill,. Plavime wilh  Savage of the B. Ac F. With 1t he conceived

them, tme big ofl company painled many flies  a plan o send military mesgages when othe
o it color, ot its “fhy farm.” and liberited  lines of communication were cut. 1= first use

A Fly 'Weaorth 500

them from adrplanes o see¢ how they would as advertising came m 1922 when Captain
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Cyril Turner, British ace, wrote “Daily Mail”
over the heads of dastonished roce-track fans
al Epsom Downs Derhy,

“Writing'" betters at 150 miles an hour, from
o pattern reversed like text reflected back-
wards in a mirror, is no plenic. Capital letters
in such & text gre 4 mile high, and small letters
méasure ball n mile.

At 15000 feet up o message jtself, to be
easily read. from the ground, may stretch for
B or 10 miles across the <ky, To cross o "t”
or dot an “1,”" n pilot mey have 1o Ay back for
five or ten miles, and then be careful that the
hackwansh from his propeller doeso’t rub out
the words he's just written; and e muostn’y
skip nny letters in his pattern.

{One sky-wntor was hired 1o go up over o
fair and write “Alr Show.” He left out his
“h" nnd wrote “Alr Sow!”

Moving gas-and crude oil from wells to re-
fineries and distributing finished products from
there form major (nsks in trinsporiation.

Fleets of tank trucks, familiar to motor-
consciotns America, deliver millions of gallone
of petroleumn products, even' in remote places.

Pipe Lines—One-way Common Carriers

Some 321,000 miles of invisihle ynderground
pipe lines crowl about the United States map.
They form an exceedingly flexible transport
syatem, and ome an enemy woild find it almost
inmyprzzible 1o bomb. (page 720).

By pipe we pump oil, gasoline, and matural

halfway uacross the continent.  Texns is
urging a line now that will carry natural gas
all the way to New England. Yoo hear of
food Yuntouched by human hands" Ol s
like that. From the very well dizelf, antil
that daoy in the filling station when the man
holds up your oil stick and savs, “You need
a quart,’”’ the public seldom sees much of our
enormous ofl stream,

Pipe lings prove this invisibility. You walk,
ride, and fly over this vast net every doy; yet,
unless you happen to see where 1 fipe crosses
u creek or runs throngh o pumping station that
steps up its flow, you don't even suspect its
existence.

Through deserts, swamps, and rivers, over
mountains and through oities: go our ofl and
8 pipe lines.

AL Tripoll and Haifn on the Mediterranean,
ard] on our California coast, pipe lines run out
over the beach and under the zea. Here, at
buoys, visiting tankers fish up the submarine
hose and their tanks are pumped full.

Gravity alane moves oil through some pipes.
It other places, pumping stations are ot work
to “shove™ the oil along. Sometimes pipes
have 10 be cleared. Then they sewd a Ygo-

The National Geographic Magazine

devil” through—u circalar scraper, like o hig
niger,

Law savs oil and gasoline pipe fines are
Cormmon a.::m:itlrx,, though they carry only these
products, and only in one direction,

Railroads feel pipe line competition keenly.
There are still more than 146,000 tank cars
that haul oor vil and gas by mil (page 744).
But beciuse daily output of crude oil §s around
3,500,000 barrels, railromls couldn’t possibly
haul it all.

It is troe, too, that without branch pipe lines
many ol felds would never have been de-
veloped, becawse it wouldn't have been oo
nomical o bulld in a rallway merely w haul
out the oil.

Strenmlining the Tankers

Therefore, much oil moves by water, in the
holdds of tankers (pages 729, 741, 746, and
Plate X). Most foreign lands  depend on
ocean tr rtation for all or the grepter part
of their supply, The lrjrp;r:r tank vessels move
nhout o third of America’s nutional production
of ol e oil products, and the percentage =
much greater if vou Include the smaller river
boats and oil barges, We now have some
2000 tank vessels of all kinds plying the seas.
our canals and bays our northern lokes ond
western Tivers,

To navies the tanker fheet i= 0 seagoing Gill-
ing station of vital importance, But today's
tanker 15 not the foul, sluggish, chmsy gil-
carTying craft of yesterdav. Modern tankers
may cost from two to over three milllon dol-
lars, especially if their construction includes
nationa]l  defense  features such a5 hich
speed, gun emplacements; amd T 5. Nawy
navigational instruments.  Some of our newest
tnnkers can make n zea speed of 1604 knots,
Or MOre,

Many are now well equipped for the @fety
and comfort of thelr men.  Piped lee water,
smoking rooms for the crew, fireproof guarters
with only two men 1o a caliing plus fathometers,
radio direction finders, sutomatic  steoring
control, automatic SO8 receivers——they have
all these! And they can load or unload five
and & half million gallons in less than a day

Sometimes o tanker stands by a wreck or o
disabled ship and pours oil on the sea 1o guiet
the waves. Dncu I saw =ome thirty Stesrage
pussengers washed overboard from a 1:-&.1-;;9 n
rough Atlantic 2eas, al SG0 Miguel, in the
Agores.  Oar skipper on the old  Coenopic
dimped barrels of oil to quiet the waves, We
rescued the whole party: only one was hurt,
i boy with a broken leg.

Think of the world's 300,000 wells as one
g cistern, holding ol instead of waler.



tey WY o

l'a Whap Jack Prost, (il Heaters Burn in Cltrus Grovies on Chilly Nighis






[T jEpnBag

..._.._.__—.___. 1.__.___.. :.:_m Atk ...__ ..______u.- S} ____..______..._._ .".___._

“f%tu? ™

______.L 1K) __‘.r LKL

RANTOAS JARIG INY)

.._m.__.ﬁ....

.1_..__.u__._.-..... il _ s ._" _._.._:._.___.nm _.__..u .u_.._u___.....

‘-

]



: sting 4 Cents Will Tum Yellow g Carlond of Green Banonas



mints Darability Is Tested by BExposure to All-vear Weathiemng

Comparing Six. Grades of Lubrmeatiog TH gt an El Domado, Arkonsas. Reofiner \



e TumyDs] Osyw fng T lsresy oyes A0 Uy acind poe Yremdiddints Ainerea] PATIERY o opliage Ao JoW S Sme. pajin BT ..m_.”.___._ & i fen
13 ._._. .__. %

T 1

T 5 & L e e vl 5 =k $4 5 iri [ |
i 1M B ApDGON ‘aEapap peapnre gy | caampd-o
Iy

NS, Sllam Ppaliada-dne] n jge] ag] God) piobag pEao g4 Y M sy o AUy e

§ITLII 2ef) fomasgd o apmaB-0r] poe auosrd aueae-001 g dn sjang IR T Mol gy g ipe’y Wanines ol jaockime Wi H

_....___.“_..._._ r._..:.I_____..." ..m.ﬂ__._:_i_. ..__.: __._ AL .__._ _r.___.._._.....__.:.__.____.u ._._._....__ _.__..._“___.__“ ..mr_..n_..._.__...—n___.-_ _._._____: [§ 05 .:.._w._____. ::_- _.=._“_h _..___"...:.._

THRE S[0F

T



of Fuel a NMinute

Hurms Eleven Gallonx

s, I

Caalifs

When This Hoarse-vorced Monster Wharls s Streambined Train Aoross

T



o
U N A .'""h-l"

-

- i W W T
T o bl K A =

- . a2 ——
Al ‘M'i . 1;'-

-*

Pyrodop-wise, an (Ml-burnimd Weed Killer Sports Out lis Deadly Breath

- eFL URTLE TR ; 4 il Xit irt-Fuctli | ‘erisnkir if I| LTS il Y il J'.'.u I:' |I
Vallew 11 II i 4 | Febind 1 i T i b i | il ! i FEED ti H 11 Faof o LEL H ] '-i-



Today's World Turns on Oil

From this cistern we draw oil and distill i
in refineries to make gasoline, ¢lc.
That mysterious wpended  cylinder  that

rises heside smokestacks in refineries is the

“bubble tower.” 1f it were gliss, or i you
contld tenr aff its iron jacket, vou would aee
it s & series of platiorms. one above the other
like floors, and all tied up outside with miles
of hot pipe that curl about like smoking in-
lestines (page 722).

Crude ofl, starting hot at the bottom, sends
Its vapors moving upward; the lighter they
are, the higher they go, Gasolipe comes. out
an top.  Somewhere along the line, each on s
own platform, or bubble tray, you pet kero-
sene, spindle oil, Ihesel oil, oil for vour fur-
nace, lubricating oil, etc.

AL the very bottom, heaviest of all, lies

asphalt, if the crude oil being worked has an

asphnl!t content,
Selling o Bad Smell

From this refinery come jlso certain gnzes,
like propane. which may kater be liguefied nnd
dlso put to work. Here even the smell is use-
ful! One California refinery smelt sa of
hydrogen sulphide, or “rotten egg” gos, tha
some men wouldn't work  there,

“Let's sell that bad smell to our nelghbors,
who moke chemicals,” somebody suggested.
So they did, running it off in a plpe;  From i
the chemical works now mike sulphuric acid,
which they =il back to the onee troubled
owners of the original stink, who uze the acid
in refining pasaline!

Gasoline itself can also be made from nat-
urn] gas or from gas that escapes when crude
oil 1= distilled,

Whtn bubble towers separate oil into
varipus products by distillation, enly o physi-
cal change: occurs: that is, yvou could take
all thege things and run them back together,
and again have something like crude oil.

Not so in “ermeking”™ Then a chemical
change pecurs, and vou couldn't blend all your
products atnd be back where you started, Your
coke would be left over.

Cracking, in fact, subjects crude oil 10 such
mtense heat and high préssiire that its maole-
cules fly apart, When this pressure is re-
mwved, molecules go together again, but into
new and different confighirations which moke
new, different materials, That is the difference
hetween distilling sndd cracking.

But cracking yields us incredible benefits.
It more than doubles the amount of gasoline
Vil can obtiain from a barrel of crude oil:
that means it also comserves your quantity of

crude il in reserves left in the earth for
(ubure yae,
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Soine crude oil, thoueh rare, is <o much like
gasoline that you can fll vour tank with it
and  drive off. But most gasoline has o
be distilled from crude oil, condensed from
natural gas, or mode from refinery gas,

Since men learned how to cruck ofl, about
53 perﬂﬂu uf the crodie has béen made in' the
1. 5 intn gasoline, This is four or fve times
Ihl_ previous vield. What g huge saving! That
means that science: has multiplied our ofl re-
serves four or ive {imes!

No feat of ail chemistry outshines this
astounding improvement in the quantity and,
in addition, the quality of our gasoline above
that which Nature has provided.

Remember the foul, dirty fuel of twenty
vears back. Ewvery car that started shot back
o cloud of smelly blue smoke, How we hud
to grimd valves and scrape corbon!

In the old days somwe refiners sneked gaso-
line (oo market for it) nto kérosene, 1 trick
which resulted in many fires and explosions:
i bhe roaring twenties kerosene wis sneaked
into gasoline.  Bot no longer !

Today the guality of gaseline to burn in an
enging without "knocking” is measured by
what chemists call its “octane number.”

Ten years ago a chemical compounid called
“Heoeoctane” was considersd thr ,'::H]-I.i standand
of motor fuels, Tt was the “1007 in the anti-
knock scale; and a inhnr_alnrg.' curinsity that
cost 230 a gallon. Today millions of gallons
wre s=old at about 304 3 gallon, and it has be
cone W very important source of fuel for
alrplanes { Plate XTYV ).

In the manufacture and blending of modern
fuels Tor tislny’s high-compression automobile
nd airplane engines, various chemicals are
mixed with gasolines of lower antiknock rat-
ing. Widely known of these is Ethy] Floid,
or tetracthyl lend.

Though we crack, primarily, to get more
wisoline, this prices ale vields vast lots of
hydrocarbons that go into the making of many
useful things, from rubber o phonograph
records, 1 forms, indeed, the basis for o
whole new chemical Industry.

In the past 24 hours, a1 more thanone mil-
lion American service stations, men in caps
bave poked a synthetic robber hose Into the
gis tanks of 12,000,000 motor vehicles amd
illed emy up” with same 60,000,000 gallins
of gasaline,

How big this bnsiness 15!

Aaim tomorrow, and day aflter tomarrow,
and so on, this not only repeats; it steadily
increases,  There seems no end,

Even to talk with oil workers vou need o
new fongwe: parafiin aooomulations: rate of
penettition tatn; inhibitors: calalvsts; -
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Prelustorie Amimal Effigies Are Grouped About Asphalt Pits in Southern Californis

Ot seepopes may turt to asphalt, Thus |

Lia Brea Pitzs, in Lo
Litirs aned ollier fow extinct animals, acoidentally mired in this stieks

Areeles, wirre Tormed,  Sibser-toot el
:.--.'ili':lir wiere thus |-|'|'T|_|".'.'-j_ Fitioias

reprresent animaols perishing here from 20000 fo 50000 vears apn,

thodie protection; palvanic corrosion:; plas:
tering behavior—whal a strange language!

To vou and me, all i means is that science is
simply finding new woys to do things better
in the cil business,

Fossil remains of snpber-tooth cats, camels,
mastodons, mammoths, and other prehistoric
animals, alss birds, found n Ranche La
Brea asphalt pools; in Los Angeles, have been
preserved there for 20,000 to S0.000 vedars

seltdom, indeed, savs the Los Angeles Mu-

seum of these famous Lar pits, Vare conditions
ound so favorable for the recomstruction of
i -Hile record of the pust.

Asphalt—Irom Mommies to Levees

AL crention s dawn, when =0 much world
wils under water, lifte consisted of microscogi
amimils and plants.

Uhese died, through the ages, leaving sedi-
ment on ocenn floors,  When lands (ormed,
the ocean beds shuofled, and heat and pressure
turned the sediments to petroleum and gas,
SAVE one Lheory.,

When oil finally seeped up on the new-
formed continents, its solatile parts—kero-
sene, etc—evaporated mto e sunlight:
leit behind by inspismation were the hyvdro-

carbon solids from primeval duyvs—asphalt.

How indestructible asphalt 5! Ur of the
Chaldess had gutters lined with asphalt, built
5 U000 venrs ago—and they're there yot

Egyptians . used asphalt to embalm mum-
mies; in fact, the Arab word for mummy is the
same 3% thal forasphall. Assyrinn kings boilt
psphalt dikes to keep the Tiegriz out of
MNineveh |

l'oday Army engineers use asphalt mats to
seep  the Mississippl River {rom breaking
Lhrough ils levess and swomping New Crrleans
(page 7437,

Farly American use of asphalt was a paved
silewalk about the old Merchants' Exchange
in Philadelphin. Londop paved Threadneedle
Sreel in 1869,  Washingion, 1. L., paved
some streets with asphalt in 1876—and théy're
still 50 paves

First commercial asphalt came from that
naturad lake in Trimidad, which mav not have
bt discovered by Sir Walter Raleigh in 15393,
ns often said

Now most asphalt used here comes from
ol refineries. At first, however, asphalt, as a
residue at refineries, was a sticky, dirty nui-
sanee; ol men didn't Enow bow to get rid
L] |
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Prodigious (uantities of (4] and Gusoline Are Moved by Seca, by Rivers, and Canals

Sormind feariv  of fhilrd of the water-taorine imigprts and espslirts of L Lnitel =ial £ friid )
inil i1s picoddact: Here gre The foatine illing sintlons which serve the Lianbed Slale A Socomy Tug pushes twio
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Today's World Turns on O]

Since 1900 itz use has multiplied thousands
of fulil. OF the 3,000,000 miles of roads in the
United Stutes, abouwt 85 percent now have or
have had asprhalt coatings, At least 40 percent
of all city streels are still covered with jt:
Detroit alone has the equivalemt of  more
than 37,000 miles of 18-foot asphalt streets.

In moofs, tennis courts, sidewalks, foors,
reservoirs, iree surgery, romds; harbor works,
ete,, this “ugly duckling” of the vil husiness
1= usetd by thousands of tons

Planes start and stop on wheels, not on
wings, The new Washington National Air-
port’s four huge ssphalt runways, with taxi-
ways amd aprons, equal in area 81 miles of
I8-Toot rowd.

Emulsificd asphalt, mixed with cork, rub-
ber, and bagasse, makes a good “springy”
temnis court,  Some Forest Hills, Long Tsland,
courts are being converted with this new
colored materinl,

Engineers performed o neat job of dentisiry
on Mother Earth near Dublin, Virginin. To
protect the Claytor Dam on New River against
leaks or earth movements, they drilled a 150-
foot hole in the river bank, to which the dam is
anchored, and poured in 4,500 tone of hot
asphalt ond crushed stone,

il Storage and Naval Heserves

Above ground in the United States man
has built tanks that bokl more than one billion
barrels and hedged them about with costly
safeguards against fre, lightning, and explo-
sions,  Llespite these precautions, some of
our most speclacular fires occur in “tank
farms.”

In Mexico, anl even in Arkansas, much il
has either overdlowed or been purposely stored
in earth ponds or ravines diked off to foem
pronas.

But this method of storing oil, in esrthen
basinz, iz obsolete. Now we have some 43,000
ar 30,000 big steel tanks of different shapes
that hold stored ofl. In some places concrete
reservoirs are used. Californin has nearly 300
of thess, Some are over a quarter of a mile
long and 498 fest wiile, covering twenty-one
ifndlf half sicres.  These hold veritable lakes
of ofl.

It took 100,000 slaves 30 yenrs to raise the
Great Peramid of Giza, But such stupendous
modern dams as Boulder god Grand Coules go
up in & fraction of that time, becavuse now we
have explosives to break and move rock, In
mines; oil wells; stone blasting, dipeine tunnels,
etc., we use about 150000 tons of commercial
explosives made from oil each year (page 742).

In nll this industrinl elfirt, nitroglyveerin B o
big help. Long made from hatel garbage and

i+

as o by-product of the soap process, glveerin
now comes dlse from petroléom.  Besides fis
use in esplasives, such ns the familiar dyna-
mite, siveerin goes into cosmetics, the treat-
ment of skins antd furs, the dyeing of fabrics,
and the preservation of biological specimens,
We use it, too, in making chewing gum,
cigarettes, candy, medicine, films, shoes, lip-
stick—mnny things,

Tons of “Rubber” Made Now (rom (il

What must become some diuy a leading
American industry s the making of synthetic
rubber.

Firat, men had to find an inexpensive mw
miaterial available in lurge quantities.  Sinee
molecules from erude ofl hvdrocarbons could
be given configurations similar to those of nnt-
ural rubber, petrolevm was founed (o0 be a
r1=.'-:n|:li',r ample source of supply for this mew
synthetic rubber industry.

Four or five famous corporations have al-
ready set up laboratories and factories {or
this work.  Dhow Chomical Company has made
“Thiokol,” from oil, for several vears. I
was  discovered, scoidentally, in o hunt for
in antifreese agent.  Goodrich has long made
‘"Roroseal."

Laotest entry into this field of unlimited pos-
sibilitles s the Phillips Petroleam Company
Joining with Goodrich, it has et up the Hydro-
carbon Chemical and Rubber Company to
make. “Hycur” and “Ameripol.”

Standard Of Development Company ks pre-
paring to market a “Buna” tvpe of rubber.
Shell ships butadiene to rubber factories in
Akron,

Thouwsands of automobile pnd truck tires
nre alrendy made and in experimental use,
Proved, and now on the market, are miny
varieties of synthetic tubber hose, belting,
heels, soles, Hloor covering, bospital sheets,
shiwes, raincoats, curtains, gloves, eic,

In normal years we import more than half
a-million tons of natural rubber from the Far
Enst.  Should that supply be suddenly cut off,
production of ssnthetic rabber would <hoot g,
Bul even if nothing happens to cut us off from
singnpore, we are undoubtedly and inevitably
embarked on a growing synthetic rubber in-
dustry, becise for =0 meny uses man-made
rubber is superior to Nature's product.®

Crrentest growth in our chemica] industry in
the past decade has come from the rise of
synthetic chemicals made from oil and nat-
urnl gue:  From oil one company mude 4,500
tens of ammonia in 19310 it made 27.000 tons

S mee "Our Most Versitile Viezetable Produgt
fRubber).” by ). B Hildobiraml, Natissal  Gio-
rArEIC Mananxy, Felsmory, 19450
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“Minerml (il Doctor’s Chrders"
photographs  (ertzining to the ol Industry.

The National Geographic Magnzine

Finisgy e Sy RoEsma Tyl

You Might Tell "Em Apart—If One Hod a Hat On, or Somethang!

This plcture gbned Honorabile Mentlon at s mitional exhibition ol
Say= the photographer: “These girle nee mirror twins and

ure st very mich alike that even when | ashed thelr purents to imitinl somi proods, showing - which girl
wis which, the negofives came back indorsed only by guestion marks!™

in 1039 in the same period this company s
amnul ocutput of solvents rose (rome 90,000
pounds to 57,000,000 pounds,

On farms synthetic ammomia finds iis
chief use.

On frrigated lands farmers use it os a fer-
tilizer in liquefied form, the ammonis being
carritdd into the =oil in solutinn with water
in the trrieation ditches (Plate V1), On non-
frrigated lond it s applied as a fertilizer in
the form of ammeoniom sulphate. Muoch of it
used, too, in ice-making, g5 p source of nitne
acid for making explosives, cellulosé nitrate,
etc., in purifving city water supplies, and in
oil refineries,

The rize in the output of alechols, esters,
ketones, etc., for use in making plastics, var-
nish, printing inks, safety glass, artificial

leather, resins, photographic film, and lacoguers
I= equnlly nstonishing.

In 1922, for example, only 37,500 gallons
of aleohnl came from cracked petroleum; by
1939 this ouiput had rsen o 27,500,000
gallons

Now, In 1941, amid our supreme effort ol
industrial production, these alcohols and - ke-
tomes, bose materials for many things made by
chemical svnthesis, are even more in demand,

Ome good gas well can vield more aleohol
a year than could come from 100000 acres
uf cormn.

Henee, spectaculnr ns this magic oil-work
has been, tomorrow must hold even grealer
surprists.  In dowens of laboratories men (oil
day and night, to see “what else they can do
with oil.”



The Columbia Turns on the Power

By Mavyxarp Owexn WiLniasms

HE Columhia River mspired early ex-
plomtion by sen. It helped Lewis and

Clirk cros= the continent. [ {rons-
ported [oot-weary sottlers over the Iast lap o
Chregon Termitory. It thrust (wo-ocean great-
ness upon 4 nation which once considered
Thomas Jefferson o weslterner. Now it turns
i the power,

Around its widespread drainage basing na-
tional parks form a dismond horseshoe of
lake and snow peak, gevser and glacier,

Here s hoarded the boundless energy of
risin and snow. Here life-giving water is kept
i cold storage until Jowlind fields turn thirsty
undler the summer sun.

Most of thls power has hitherto gone to
waste, Through a winding lava canyon, far
below the level of the almost rainless land of
the Inland Empire east of the Cascades, the
Columbia River leaked away to the sea

Higgest ol Al Maconry Dams

Now, ahout halfway down the river's 1,214-
mile course, water 5 rising in a8 man-made
lnke, and the lorgest of all mosonry dams
stands ready for 18 penerators—ench ampls
jor o city—and 12 pumps, any one of which
couhd meet the domestic water pequirements
of New York City,

On March 22, 1941, Grand Coulee Dam
turmed on the “juice” from two small sery-
e generators. In Aueust one of the | 50,000
horsepower turbines will start to hum.  Soon
after that another, amd another. When the
country called for power, Grand Coulee Tham,
SEVEN VEdrs in construction, was rendy.

From the White House, President Roose-
velt wrote to Supervising Engineer Frank A,
Harils:

“1 want to congratulate the Bureay of
Reclamation upon putting the great Grand
Coules Tlam to work two vears abead of sched-
wle, It is a fime job well dine, . .

“A tremendous stream of enerey will light
homes and stores: it will ease the drudgery
around the fnrmhouses of the Puicific North-
west. . .

“Water will fow 1o lands now dry and bar-
ren but which one day will be made fertile
by Drrigation. . .

“Floods will be curtailed snd pavigation
will be improver] so that much of the com-
meroe of this new empire may cheaply be
waterborpe.”

Last summer, by motorcar, T followed the
Columbin from source 1o seq.  Before starting

T4l

downriver 1 attended the dedication of two
new highways which open hitherio innccessible
areds to cosusd travel,

On June 20, 1940, the [orest-howered rosd
around British Columbia's Big Bend was
opened {page 752). Two days later, a motor-
cade from Vicloria semiofficially inaugurated
the speciacular Columbin [cefield Highway he-
twewn Jaspser and Banff.®

Al lunch in the delichtful new chalet af
sunwapta ass, between Bunff and Jasper
National Parks, metorists sat and watched
dark moving specks hivh up on the Athabaska
Glacier: They were “dudes” on horseback,
riding for fun (page 731),

Close to the glacier’s dirty spooat on this
firat-0f-July stood scores of cars whose pas-
sengers, some  in high-heeled  shoes,  were
tramping on the ice,

Lewis B, Freeman rightly called the Co-
lumbia Icefield the “Mother of Rivers.” ¥
From this snowy roofiree of our continent
the Columlitn Bows intn the Pacific: the Atha-
haskn into the Slave, thence to the Mackensie
and the Arctic Ocenn: and the Saskatchewan
inte Lake Winnipeg, the Nelsaon, Hudson Bay,
and the Atlantic.

Today trom this fiek] of *white coal,” cul-
mingting in the Soow Dome (11,340 feer),
countless tons of frowen water must foll more
than two vertical miles to reach the sea. In
duing so, this water can be made to produce
hydrovlectrio power.

Putting it to work does not Jessen the ex-
tenit of the jcefields or impair the beauty of
Lhe Evergreen Empire. On the contrary . man-
mude lakes as charming as glacier-dug Chelan
are superseding ugly lavia chasms, and our
western dams are themselves fedture atirc-
tions.  In 1940 more than 300,000 people
visited Grand Coulee Dam (page 776),

Most Powerful American River

The mizght of the Columbiy, most power-
ful of American rivers, has many sources: -
ficially, the headwaters are at Coanal Flats,
dbout 80 miles north of the Idaho-Montana—
British Calumbia border.

Those who wish to see the icéfields at their
best should temporarily desert the Columbia
for nsuperb detour over the 72-mile Winder-
mere-Banfi Highway, the 192-mile  Banii-
Jusper Highway (Plates T and IV), and the

*See  Map  Supplement “Northwestern  Ubibed
States nmud Neighhoring Canadian Provinoes ™

I See “Mother o Rivers,” b Lewis K Frormuan
Nariowar GeoasiFEIc MAcarrsi, _-';plil- 1428,
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in 1792 by Licut Willlum B Hroughton and nemed by him b bonor of Lord Hood. a hero ot the Rritish
b R ERT | Vs i i Lid & iifi Miount Howd 1 fer enidellAbaim,” ten use Lhe Ttdhian fmdikhe. W v
spectucular 37-mile down KRicking Horse  comts headstromy and powerfal,  An American
Capvon Trom Luke Loulse to Golden (page civil englneer, who desconded the entire river
Th3). bone i & 17-foot rowbont 1 1921, lists 29
v this beautiful resion moose NI lop rapids between Golden and Revelstoke

||T |'- T |'|-_|l._‘_||-- el TFLS & |:|.|' I-'I-'I|||'_' !I'_'ll'- I"I -Ill-l'l I_'_'..Ill_l Iii. [ b .||.I|'i :III Lol
(Plate IT1). and bears bee for sweels, Fere dreops 1087V feet in 207 miles

lie the mighty glaciers that {eed many rivers Crossing muinor villlevs where early trails
il over these Rocky Mounthin passes ran  once Hood down off the rool o of the continend.,
the ardduoys trails of the fur brades from we passed Bush Lakes nnd cronched tooo stop

Fort William and AMontreal Uther motorisis were looking steeply down 1o
From - Windermers Lk { 13100 v

Crolden the Columbia = o quiet, ihsen|-minded topped islel

dArearn.  aimlessly meanderineg between higme What jsurprise! T hregd e g ginart voung-

sem] and havstnck. But at Goldén the easy- ster in slacks.

gome Columbin comes (o life under the switl “Surprise  Rapids™ they were named jong

mpact of the Kicking Horse, a rarving, tear-  ago

e river down whise canvon the Canndian [ motorists this tumbile of while witer, thi

Pacific trams roll from the Great Thivacde roughest, towehest rapid on the Coliimboa, his

I'o this podnt the Columbia has dreopped  fantastic allere,  But it sucked many an un-

1Vt the river, its smother ol rapide split by a tree

only 72 Tl 0 124 miles. Now. combined wary tovepear | French-LUansdian trapper ) fo
with the milky-green Kicking Horse, it he aickden death.



The Columbin Tur

Athabaska Glacier, Not Yer on Muany Ml

When (ks Albertn den rlvee was
an - apeltpotes ik i to o renich

mcturedl In the
ity {he olac

'!||-_-|-.

fiekl—Mother of Rivis which dromns into the Ardi
moter hichwhy, between Bunf and  Joasper opened |
tie fceleld, from bkl the foad takes ks narmi

Below seven-mile Kinbasket Lake. o 25.

mile stairwny of dangerous water splishes
along o where Mlca Mountnin frowns dowri
on a néw steil span over the Columbia's north-
ernmost curve, approximately 13 degrees from
the Arctic Cirele

The Big Bend Highway

Here, under the Canadian calors. the Pnion
Juck. and the Stars and Stripes, British Co-
lumbin’s Prime Minister opened the Bie Bend
Highway to through traffic across western Can-
ada (page 732

Weeks later | tramped through miles of
dripping forest to Boat Encampment, o see
jor myself the rallving point of the fur bri
sades from Jasper Howse and Montreal

Here they reached their bonts, it their Gres,
amnd savored the companionship of friends
Becanse of the fine birch bark on its hanks,

i

15 on the Power

i e | mivclin 15l Ba Tmes

ups, I Already a Popular Plavground
."'lll-.l.l-'-. il l||_¢|.I

Libisoparmir Manazmss TS i

T, o and snow move from the vasl Columban e

the Facitw. amd the Ablants Now o 192l
whe 3, 1040, tarcies thowsaamls  of vistterrs ebese 1o
[.Ilr'll. Calledd one strisam 'Canie Rives. Y

Llavidl Thompson's boat was of cedar Planks
sewerl together with pine-root fibers (p. 7741,

In a deserted cabin, o jar ol a hit of
firewood, some bottled-up mutches, gnd 3 tin
stove sugpested old days. A spotted matiress
hung out of reach of rodents and In one corner
wis A Ii]l' il AR furTs, !_-lill—'_ﬂl-_f_ U, ig'. roalie-
gravure, were the eves of Ann Sheridan.

Swaving in the Columbin's current was an
upendeld oar with a smeashed blade, and in o
backwater | aw a [at beaver tugring at &n
unwieldy bit of bitch. Ta me, this was the
finishing touch, for the beaver. most of all
ur bearcrs, made this lonely spot a historic
Fefidervons

The beaver spread rich mud packs o pro-
tect the falr face of UHE ConiineEnt 1imm 'ij!_']l-,'
wrinkle and spreading ccar. His pelt estah-
lished fortunes which still endure.  His caplors
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Linder the Flags of the United Stntes, Canada, and Britnin, Big I...m.l HIL'.I‘I'-'- Iy T-
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rellowing the rapadly o wodling Colambir Tor 1% mibss trom Golden to Revelstolie, Batish Cnliimbi
Llon of the Trine-Chnockie Hirhow WY rthiles modoiists to drmve from the Giieat Lakes Lo L Pacil Wil bl
leaving Conada, Here pdetured are dedicition ceremoples it Bost Encempment Bridege oo June 39, 1940
wrote our early history in word and deedd. His  Canndian Pacific trains over the Selkirks

tail which Jooks like a cross-hatched fle, was  King George and Queen Eliznbeth rode in the
un early delicacy éib of “S010'" while on their roval taus

[-'1'..-|.; Henwr : Laska, to Benversialle, ThHk- J_':-r'll'..'| Hivelstoke there ot nin ':.Ii:---!- it
nogz, his pame outnumbers even the Washing |50 miles, and it will soon be smooth =ail-

‘--I -il' the United States Posta] Guide, Now dng mogt of the way to Grand Coulee ham
n humble worker in . the Soil Conservation On the placid waters of the Arrow Lakes
"‘L"-Il & il Lf ethiciendly || I il ol Oon- WE ‘_-';|_'|'|'_l.l-i i TWO=UHY Cruise, wWith Our car ns
trol : [reqend The Mo, well on her wavy into o
'he beaver's pelt bought '-1!'I.|.'|I knives apciond milllom miles, keeps going, winter and
stee]l traps, which were baited with his own  summer
seifvctive musk, or castor,  Reaching for the Chne Sunilay morning, south of Slocan, 1
Irresistible Jure, he wis etisnaned aw a Dukhobor gl carrving a bright bhotgpuaes
When the fat fellow with the “dental poross lots to a holi-fmished dwelling where
chizels” was wlmost extinct, the silkworm, women in head shawls and sk aprons wer
brought - mid vbout 1332 when (the Heid singineg. Slavie sangs. ['his seemed the U
Brummells of Mayfair went in for silk hats, casus, the Old World background of these
lohn: Jacob Astor, then in London, noted th yomcon{ormist mmigrant farmers

irend in toppers,  “"Hats of silk in ploce ol The singing and booguet were [or o fupera
beaver! ™ he gasped—and cetired from the fur Frends and relatives were chinting solemn
hustness, - hormonmies aboul the biddy of a tall, thin
Stahle of the "5HHNs" '-"-;lli]'ll e rasivnrned G FL0e ColiaE Irodn STeer
wrels

River-bom Kevelstoke now cenlers aboul We ¢limbed a dusty trail at Crescent Val-
roundbogse; 1 =aw not o single rowlhood lev amd came o4 village like many a moun-
But in the [8-=tall stable for tron horses were tain hamletr T ohad visited in the Caucasus

[ il oy . - -
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lhe Columbin Turns on the Power

With o Hull and a Pull o Canadian Pucific Tram Climbs Kicking Horse Canvon

Ritkine Harse turn e alewpy Uolumbds fnto o weld and poweriul ¢

IWET [his pass s m Tohe Matlonal Park west ol lakes Lismse
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“Too bad vou weren't here fifteen minutes
asy.  We just had o nude parcty.”

Not a blush on the young faces about us.
In honor of a large group of visiting Malo-
kans—also  dissenters; whose name anid
strength come from mile—the Dukholburs
had undressed.  Before Adam anid Fve donned
fige leaves, they say, the world was Paraidise.

Along marrow benches, far above water
level, they have lnid out well-tended forms
and nrr]w'rd!-- Portable motor pumps puott-
putt-putt. Auwtomatic sprinklers water their
codossal cabhages

Seging a4 memorial inscription in Russian
on o rugeed boulder, 1 mumbled off a few
words, This was notl the thing io do. The
young Diukholror girl who was showing  me
around protested, ©1 coan read,” for the Du-
khobors, resisting government schooling, are
often necused of illiteracy.

Beside the Dukhobor apple orchards at
Brilliant, the clear, dark-green Kooténay, hav-
ing spenl omuch of is fofee in the power
stations at Bonnington ' Falls, humbly joins
the Columbia,

From C ‘IFtl.'I.'ErJ.J' to Trail's mml-:mg smeliers
there are only minor rapids: Trail i one of
the chief mdustrial centers of wartime Canacla,
and prmied guards inspect every car, reinfore-
ing thewr sawed-off shotguns with disarming
courtesy, Esen here, a United Stites Heense
plate iz a passport w0 friendliness.

Detouring thropgh Raessland 1o Northpori
over an unfortified  international  boundary
miurked by a hrebreak, we returmed to the
ruilwny bridge at Wanetn, below which the
Mend Oreille joins the Calumbia,

Some geogriphers wsert that the true source
of the Colembin iz up tllr.E: FIVED, Of the waler-
shed below the billion-dallar Wil of copiper at
Butte, Montana, But where the Columbin
and Pend Oreille unite, the Uolumbia con-
tributes 77 per cent of the combined fow.

Since Lrand Coulee Dum backs up the water
to the Canacian boundary, one might think
thut flood damage in the upper valley would
be Increased. Huot our engineers, removing
ohstructions in the Little Dalles, have actually
Linpered the Dood level,

Bulldozers and Big “Cats"

Aroumd the 300-mile shoreline of the still-
unnamed artificial lake above Grand Coolee
Diam, we found W.PA, workers tidying up
the banks so that debris will oot impede
navigation or clog the trash racks.

While Iast-minute placer mingrs  rescued
bright flakes of gold, we watched bulldorers
resh over - tall trees and saw great Vosts™ elaw
off high spots, dump the dirt. and repeat, while

The National Geographic Mugazine

dusty surveviors squinted tThrough transits and
wived their arms.

From 30,000 acres of prospective lake biot-
tom, 30,000,000 board fest Bf comthercial
lumber had been cot,  Twelve humdred build-
ings had been raved or moved uphill,.  Roads
wrud railways had (o scramble Lo higher groand.
After a hinal dance at one riverside town the
guests turnesdl the whole shehang into a bonfire.

Felt-hatted “braves’ solemnly witnessed the
decent transfer of the bones of their ancestors,
described in dromatic pages of Lewis and
Clark, and Washington lrving.

Indians Hold Farewell Powwow

Boefore rizing water stilled the roar of the
cascades the Indians celebrated o fmal pow-
wow -at their historic fshing station beside
hettle Falls,

From this beauty spot, cluttered with the
material for two bridees, one road follows the
Columbin, passing labor campe, bunkhouse
Darges, and drowned town sites

The other passes through Chewelnh, unde-
1’1'-I+1[1r[| center of the large magnesite deposits.
It continues to Spokane between rolling hills
where 16 horses, harnesged in fours, were reap-
ing golden grain ( Plate VIIT),

Long sgo-an ice Jobe, creeping down the
Okanogan Villey, blocked the Colimbia River
chunnel, The impounded water, hnding an
outlet over the left bank, began carving o
secomi] channel —the Gramd Coolee, or Big
Spill. When the fee dam melted, the Columbin
returned (o it original chosm (page 773).

Many men dreamed of replacing the van-
ished foe dam with concrete, but cost and in-
ternational complications intervened. Soch o
dirn would food vast areas in Canndia.  Engi-
neers wrestled with the lechnlcal detalls. A
mere power dam would be too Iow for irri-
pation, The ideal dom would furnizh enough
hydroelectric power to pay for itsell and also
drive the necessary pumps for irrigation.

In the end, the altitude of the river 4t the
Uatigdian  border determined the height of
Grand Coulee Dam, which raises the water
3535 feet, tn 1,292 feet above the sen,

This level & still far below that of the irriga-
tion resetvioir to be built in the prehistoric
spiliway—Grand Conlee—swhich gave the new:
dom its npame. To lift water the necessary
280 feet, engineers designed such pumps as
the wotld has never known,

Spokane hus been power-consciogs for dec-
ades, since il owes its very being o midcity
walerfalls.  Electrical gadgets filled Spokane
store. windows when older cities were still
tumning their toast by hand (page 777).

Using Spokine River water for genernting



The Columhig Turns on the Power

Like wn Emerald Set in Diomomds Is Lake Lomse, Cupped oo Kind of Snowy Peaks
=eerl from e parderis gl L hatoou  Liasc puBEr. Mount Yictonas, Byve males away. secins WeekiindeEi] 48 i Hethl
Fall T o ¢f th hite patiches are glacier fa F50) teef Lhicke (INscovered i 18482 by o Handl soade, th

lake was mummeid Tor Prmaess LLouise, wio ol the Dk of Argvll thes Governor Geaeen] ol Canad
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From Snowy “Albatross™ to Searlet “Wurtembergin,” Ovedgon Gladicli Run the Color Gamut

Sixteen-horse Uombines Siill Heap Lolden Grann MNear Spokane



[ he Columbm luarns on the Power

Astirin Fishermen Roce the Falling Tide to Netting Grounds on a Sand Bar MNear the
Calumbis Byver's Moath



TIAY 218 ) 2FA4) [EALLIVESERE STR B 1A% BEEREIQER Y AR i) =l = RiEp agq) W (1] Ry PR iRl La LU o A b ETTTARRR SR BT TITARE [ = R IIET AN R VT o LSTIFER

"HAELD £ JOTEy g ._._. LEL)A | .“._ [aem] P =00 o K pRpung g TS i)« 60 B0 §NE 32107 S(Ed) O Jd0M0 h..._:_ SOl [ A0 SGTHTIET i@ 6] 01 SRR C|EsE D Uy

[N =Ea]l SULLE E S (X 0l shmea) Huiysr] agy peE Cndd puass Q3 0] Usdcp pof DRl Ses30r) g spinad | s, Hilaini o) "o A o1 b o) L &Y
__T.___.__.__.:..- ...___“__ 1iii _”_..____._._..." ®H ) m.r..n._:.:______. .__.__:__ _.__...______.:__._“_ k! _.._ ____....-_...__..r _”_._m_.. m_..._.u_.___-I “._.____._... __:._....____._. ..__..1.._.__.-.

I ik W A in LR} il i HELL | 111} I"MU 1SS [ !

=




Flappi

1413

LM Nadinr






e Shares, But Kept Thesr Jobs as- EBEarly Explorers Knew Them

Have Chabnted Buckskins [or G

e

welilo |

Indians at |

A treal

y 4



_....______.. FOF GARRENE T WA Wk | Kf, HI 1 Fl @6’} prunidau AN HEAANY . AD] _._:...m .._.._ i .._.__..__ J&i - frip i1 g

ALY WA Biid N ddy _nnu | _.___m_._ _.._ ] i _ o | | .____ .____ g ki _..."_m ] M [ O] 3an4) = u i ..____. _ 13 WiEEN .."._. ] _ ..."“. (1] D] AEs ___ LRy

::.: ....__—_ _____.__.._:_.“_.- _._._._.:._-._ :._.._._ -____._. ..“.._..___.._....__u.___. _.|._:_.._: L___ .___.___-m. .pr__.._._.___

LLLTREL Y| i i TE: | T WL £

RS S

& g
—_—

&, 4

F
-

"

-

aly



ir| #ujus WY peajiasuny basg sy (3pe) ) Ackalg LOEEE T Yy CTTERIE [AIEGM] B OO§ EA[Es DR PERIGD Aaa) 139 IpVEY Zast a2 [1 MEE Swiry el §
vl SUEIELE P ajdAaa i LLL% WEFFEH i 17 B MOG W] DO UYL ST 40 M0 Gppe sl woBEagEn gy pegsioang gorgee ol Eompockd oy

:I._ _."__ bl A b ._.. ._____ _::_-__ —._..__:__:m ......__.;:._. :._; _..__..u....___.. .__“_....q._- .._r_:ﬁ ..__.:—___.__. ] _...4._. :__.._".____._____...- ..__.__._ _”._.q "_..._.__..“— .nn__a_”




N

NiT X &Ly { il [TTLTH wavathwed 16 _|||I-| ry I'I.Il M i First serrlemen i L ATieitdir ';_|l|'||l:-



The Columbia Turns on the Power

electiiilty left an ugly valley, where lava and
jce foods had long since made their mark.
This has been transformed into a riverside
parkway whete basalt boulders and dark can-
vons allernale with pine groves shading rustic
tabiles.  Sigriboiard arrowheads direct the visit-
Ing moterist alony a 25-mile scenic route.

Youngzters have a chojce of free swimming
ponls,  Chme bears a line {rom Shakespeare’s
Tempest: “Sir, he may live: T saw him beal
the surges under him, and ride upon  their
bicks,"

264 Fires in a Day

Spokane i o strutegic center for Aghting
forest fires. From a vast warehouse, supplics
for 9000 men can be rushed too the danger
sone. When o lookout or pilot spots a blaze
in some inaccessible region, parachute fight-
ers drop in with light radio tragsmitters, and
the buttle begins, On July 13, 1940, 264 fires
wirre reported ; all were brought under control,

From Spokane 1 rode west for 94 miles
regain the stony trench of the Columbia River
at Granel Conlee Dam,

HBeside this 4.300-Ioot-long gesture of prodi-
ginus power, that at Boulder Tham, for all its
showmanship, is second, and the United States’
share of Niagara o mere drop o in the turbnane
hucket,

Last March, Grand Caoulee Dam hesan to
feed power into the transmission system it
shares with Bonneville {page 785). Uonlracts
have been Tet for an interchange of power with
the municipal plonts of Seatthe and Tacoma.
Soon the Columbia, the Lewis, the Skagit, and
the Skokomish Rivers will cooperate in meet-
ing the call for hydroelectric energy deyoted
tor tdeferse,  The Machine Age has ¢come like
4 fiash to our western rivers,

(In my first visit to Grand Coulee Dam, fol-
lowing an adventurous vovage down the Salm-
on River in 1935, men were asking, “What Tl
they do with all this power?” {pages 778-91,

Today's guestion is, “When can we get it?"

At the end of 1920, Bonneville was turning
ol 86,200 kilowatts; had applications for
abiot a million,  To meet todoy's need, Grand
Coulee dirt began to iy more than seven years
ag.

Cheap power, level factory sites on tide-
witer, and a reliable labor-supply drew alumi-
num manofucture to the Columbin, on whose
banks a#luminum factories st Vancodver and
Longview are being rushed to completion and
hurriedly expancled,

The hydroelectric energy used in making
a single pound of aluminum would drive a
sireamlined streetvar pearly two miles in nor:
mil servdce.  The combination ol water powier

7l

und electrochemicu] aluminom reduction i o
“matural,”

‘This affimity was clearly shown by our
Army engineers in their 1932 report, on which
Columbia River power development was based.

In 1884 the 100-ounce tip of the Washing-
ton Monument was the lrgest aluminum block
pver cast, I Grand Coulee Dam's potentisl
power were wholly devoted to making alumi-
num, ten solid-aluminum Washington Monu-
ments could be produced in 2 vear.

Electric pumps, stoves, and washing ma-
chines, hot-water heaters; andd refrigerators are
alveady changing rurdl life in the Northwest
andl providing a widespread market for elec-
trical ‘equipment,

What does the Columbia’s stupendous
power mean when translated into brepkfast
togst, home laundry, rfﬂdi]lg light, ronst tur-
key dce culwes, or hot showers?

The common standard of electnc measure-
ment i the kilowatt, or 1,000 watts. That
much energy, uysed for an hour, iz o kilowatt-
howr, or kwh, That amount wonld run your
washing machine (dur hours, your electric
mixer vr student lamp len hours, your toaster
100 minutes, your ronster 50 minutes, your
stornge hot-water heater 20 minutes,

Power Enough for 6 Biddest (Cities

Grand Coulee Dam’s total power produc
tion, iF wsed day and night, would supply as
ey peenple as there are in pur six largest
citics—New  York, Chicago, FPhiladelphia,
Detroit, Los Angeles, and Cleveland,

Grand Coulee Dam baffles description, be-
¢nuse il baffles the eye. “Can an ant see an
clephant?” one reporter asked,

Muson Citv, the electrically heated, chim-
nevless constructors” town; Coules Dam, the
immaculate home of the Governmenl engi-
neers: and Grand Coulee, huddle of dance hall
and drugstore, shanty and hotel-—these are bul
sittellites of the mighty dam (page 775}.

Against that wide water-wall, at high lake
level, the Uneen Elizalicth, the Oween Mary,
the N ormansdie, und the Rex could all berth at
ORce.

Across its front, the Great Pyramid of Che-
ops conld be fanked Ly United States Capitols,
two on o side. Down it center al high water
will pour a cascade more than twice the height
of Niagara, But only by walking like a Ay
along its monolithic mass or using a dime-n-
the-slot field glass can yvouwr mind make wour
tyve believe it

Out there in space a Liny fgure swings from
the frail dermrick arm of a toy Erector set.
Below the smooth-faced dam i= & soft, yeuasty
chuming of green-white water,
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il his wrist., That fluflyv foam has the deadly
(il kick of n million mules. That concrete will,

ety under wiater bl abootl a5 thll as the
i Washington Mongment ol it despest thrust

i b Bedrock, contoms emennrch oeeterold 1o buodd

YTE Washineton Monuments,
| Eved more dramatiec wa= its hitllibng swheen
7,000 men excavated, binsted, poured cemend
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welded stee]l, and froze a slipping  hillss
Ihey imbeichded 2,000 miles of codling water
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VTS i by prcommodaling glnciers, U ement

wos blown, water Howed 1n

With tight kisses of steel amdd rublwr Lips
pinnt machines umited (o mix each batch as
t was mptomatically weighed, timed, and re
cortled for the Arpus eves of Government e

neers. At a5 much &8 30 ons o onnuaie, nrsekd
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nndl day,
(e day | looked mto a newly pssembilecd

zpction of an |B-1ool penstock witch & strean
line train might use as o tunnel (poee 7850
The entire batterv of 18 such water-mouths
would carry 26 pallons a day for every hiumun
btz on earth: vet, during June and Jols
five times that much water will pour over the

pilbways, umased.

“The Desert Shall Rejoiee

In the glacter-fed Columbia, the peak flow
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power will drive the pumps to spread the fruii-
ful |II'II;I|I|'= % of Tsauah- The ddesert shull me-
i-l-l'.'l'_ ani blvssom a5 :|'| Tii=i TS | ."""._.'
D00 acres of sagebirush and mirme:
nearly fe bz as Delaware there will sonmw
day e thrée times ns many péople ns Nevada
S ITwW,

| have wen BEovpt's swealing peasants hit
water by the leather bucketful: heard the
dmome of water wheels on the (hrontes: el
the sturk nukednesc of Timgad's {allen glory,
pnil Dregtlsed (e dusl of dead Centrad s
cilics that deied up oand blew away, To me
the con=ervmtion work of our Burean  of
Reclamation Is stirring 0 1t foresight and

o it seientifie approdgch to the aeeold prol-
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) : ' o . I Moo atwiim Isawmd's odeesm,  modern scoence
Liumber Elevators Save Back-breaking Tl has  comtributed increchibly powerful  pumps
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the top, wpd are essiny unloaded ot oy heteht. Plank )
it EELGLFLET 50 that 1they will seasan evenly e E o B
Wmatchen, Weshimetan, goldm sgwilast ;li.l: ring high
Chowe Lo [raliful orchardls Hoods from the 153i-mile lake above the dam

thie water I||."I1'- or domestu  se | 11
LTINS and two spares will ift inconeevahle
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“The Bigdest Free Show on Earth” Was the Bulding of Grund Coulee Dam

(e every hogr, 2] dayv long, 1ectores are given o prondstonds af bhoth ends of the dam I e com-
bruction deam, prosidcally koown 48 PW A, Project Xo, 9, has bevn gomg on, night and iday, for oo
TN =Py UL I-I: ISR TIME., TrEINriEDE m iFiteriml L1 L ::_..'llll Li I.__'_'II L | EI.-.'"..“i_ i L 1 'I s ANt En |]_'I-

EOEGTELE Dosarod) anter 1Rer afimmy ROy COdysLreElcs Lhed LLCEY YT TRl LERIED ¥il

o the sicde valley cnrved |':. floods In ' i Apple orchards ot the hanks of deep Laki
course of the fee Age Chelan, butl today's thall s gokl,  (oncen-

Thence the water will Tow to 980 000 acres taites from the new (1938) Holden Mine near
ke Ii'-.I:'l| il:-.' .I!ITi[i_-,r!.. ||I mhlis |- _-'_"l-'_l'ul"i-l [l H.;I]I'-::.'I:: | rl:tf. |-:|'.|_|i|'. '|!|i|||_"'_- |'--r -’I.|||;'|:|||r|
(1l dhivided into farms of not more than S Miners crowd the passenger boat  Plate V)
ACTes Pach More than hall of Washington's 53,000
OO0 annual gold output comes from Holden
CESPHIT e A the rale of one-twelith of an
I.||||',i:|: |_1.- Wil |':|| sl the truit=rich II|._.-|;.|. oumee of =315 _'-|]|| i ] -':':' ||-||.|||1;. |_|.'- :_3 Pl

Trek of the Fruit Wrappers

gan Valley one l|.|:'. ol A Dus, we stopped for COHOHET T LOIY 0 OfE

quick lunch amid the latest in hairde's, Wenbtchee thinks, talks, even eals apples
sport Dloweses, slacks, and feminine foolwesr, wonderful apples: Winesap, Delicioas, and

“Tenderieet?” | asked the driver Jonathan, Yellow Newtown, and Ko

“Froit wrappers, Al 4 etsls a cbox, one Heaut Oedberly orchards. marshal  thed
of those mirls con earn 30 o dov. When th Fanks agsins! bheown, harren hills,  Along ral
seson & over, they go home and wash off thesrr oway sidings. ace packing  houses  where the
nadl polish in dishwater., From early apricots hand-picked froit @ washed dmd doed, sized,
(o late apples they make more money than 1 sorted, and boxed
thia A\pples are almost human in their desire for
We pabd up, shifted gears, and headed for  sunny days and cool nighls.  Whashington's

glacwr-gouged Lake Chelan. ‘apple bowl™ suits them down to the volennic
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More Potent Than Aladdin's Ring Is 1

Within e ar
FurhaEeEnerato ICARRIIRIa:
arraithed on March 28,

ilroe et s TR i
Shipiped o (o
]

11, sml wil

114%
[l was p

T4 b

Ive their neis
I'he rela-

wilh 5

Rl -.il'll.'l"n andl e ST I.'-'|':-|-r-'. i
to chitllenge these stout-souled fish
trvely lazy fall Chinook 18 oconten
spawiiing place nedr tidewater

By the time Grand Coulee Dam is finished .
gnd dams. at Foster Creek Chidan, I-.':-':|"|-_],'
Reach, Priest Rapids, Umatilla Rapids, John
Dy Rapids, and The Dalles utilize the river’s
pawer, miare will be known about whether fish
e  turbine can profitably share the same
WAL .";I_'.-.-iI-II,EI'.ll r'..-|:1-=-]i:||_~- iy SUTFVIVE i
merrc-go-roand ride through the Bommevilli

[iirbines,

A Platean of Plenty

2oil experts told me thol Yakima's irrieated
villey is a preview of what the plateng he-
tween Lrand Uotlee and Paseo may become

Grambelds there ore and orchards glore,
hop  belds with pickers, “*No  Admittanc
sirns, dnd revival meetings,  Beside the road
lo Mount Rninier are swank fhing lodee.

1] Eu'l::__:r..[r

uc Magazine

M hiii e i i il i I N
g P o 1
hus 2r4-Ton Stator a1 (Grand (Coulee
mant motae will jun 1o devolig) wmaore poswer than
pcliodes (roe Pittsbugrgh, Lhe supersized statlonarv
mm owork Awpest ). 1049

In one field two Eerzetrt il ]ir"‘r,[l i colts ey
soled about  their thorourhbred domis,  ani
tght-vurled karakul Limbe botted the udders
i black csheep whose forebears immigrated
from bevond the Caspian

I[u.—-l bove the sandsgpi Fort
Walld Walla, a cluster of shining oil tanke a
Attilin marks the upper limit of BArge navigd-
Lton

| rode down 1o Uelilo on a Spathess motog

if

S0

lug of the Tidewater Uransportation  Con-
pany. The prow of the powerful tug fits o
notch in the ow, balky ofl barge.  Two tighi
te-lines bind the couple and off they po,

through still water and rapids

The Walla Walln and Umatilla Vallevs were
| MO \s the Inveder’s baree slid
along, almost awnsh, T thought of old energv-
ings ol covered wagons cooling bire axles while
Lired old wigon wheels lay on crude rafis

In smelly boxes lined with fish scales I sl
IFmwiys (o olherwisg

Folies,

o i ¥ -
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Grand Coulee's West Powerhiouse Is Longer and Higher Than the United States
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These Skiers Climb the Steep Slopes of Mount Hood the Easy W

wiwmolidles carpy apwortsmen to the top ol many tra
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A Chiel's Duughter Broadessts at the Grand Coulee Opening

Bebimd M, Ann
Indianse.  She s
strinll =emeEratars Lwghn Lo
electricdy

Ltk 1s lier  dathes

wpurt juiee”  Her

prvcn] b iroin the

I made in one high jump st Bonmeville Dam
his potent aid to river (raffic has drowned
the Uascades and Cascde Locks in a deep,
smooth pool 60 milés g,
Almost overhangine the submer
tem, A shinv cantilever bridee frames the
mipjestic porpe down which the mighty river
toroed 1ts way to the ocean, thus draining pre-
higtoric ]-;!E—.{' Honneville and other viast areas
Seeking permission to walk out an the <hin
e span, which had just been raised 45 fees
at p cost of $700,000, 1 plived my card. For

gl lock sys

oy, this 23d of August, the tollleeper
me his September CGeographi
“Just came,” he said, “Go ng far as you
Itke”

Chi=f Jim 1
FpCAEINE  over ilption 'I-._'I-EI'J on March 20,
o
Honneville-Grand  Ceoigles

Mognring

Here plodiding oxen
wiaded through mire.
hauling covered wogons

Then onide 1rams
TlFI'I'II'Jil"I'I (REq 'l.'l.ll|_||||,'||
ratls, and an iron horse
the Orogon Pony,
planted mules; Now
aalt-witler satlors look
down from  their <ea-
going ships on the
waleriopeed locks,

adder-chmbing Fish

At Honneville Dam
vistliors wolch persist-
ent fish flop up the lad-
ders, spkine 2 j.l]ju ()
SAIWTI

A siorehonrd shiorws
the daily rum. In 1938
47i1.144 Chinooks,
Huehacks, silvers.
chums, and steelhend
tronit were counted. In
1940 the number
jomped o 734035,

Chnee past this dam,
the whole Snnke Raiver
svetem anmd tributaries
of the Colambia as for
ne Rock Islamd Dam
are as open lo fish
miEraAtiih #@s @ver,

As civic housekeep-
ers, nn o AITTRISSES
the Army Corps al

s e el Engineers, which nnt
only built the Bonme
Jamien of the Ner Perce  Ville Dam but still

1941, when two  ‘malntnins and operates

al Nespelem will be it Lawns and dreive
LT ;_"I.I.rl. . B

wavs. homes, clob

house, and library are

immaculate; yet it is the powerhouse of an in
diustrial area bigger than some States,

Four mighty generators already obey man's
lightest whim, two of them _rql.-fp-.:l thiz vear
Numbers 5 and 6, oot of o total of 10, are now
being placed.

Twiv Famous Highwuays

Chver thin wires agile Kilowatts speed forth

brighten farm life or spin the wheels of
industry,  Opening  jts 102-foot  gates, the
lareiest of single-lift  Jocks swillows ~_."|'||::|-._
harges, or tugs, disgorpes them into the in'uul
nt feet above, at extreme Jow water (59 [eg
at normaal river stage ), and makes o ssaport of
e Dalles



'he Columbin

Dregon's Udlumbin
River Highway and
Washingtan's Ever-
green Hiehwav are (ar-
famed { Plate Y111
Rallwavs and afrplanes
share this gap whire n
river carver an airway
iliveen Columbin Gorgee
Here aigantic heds of
gravel and  flows of
Biasalt mark paragraphs
nnil LJlup:rr headinrs
in the ecarih’s prehis-
toric story

Hotels and sylvan
restpurantz, pleni

ks, and winding
tranls lure citv folk by
thousands to these
OVETETESD ETOVes,

Huge trunks that
were growing whien Eu-
rope fought the Cru-

aqiles are being fed o
the saws. Butl experis
"-'IJ- rET.I:[ H N .:H'.r-'ll,'ll BT AL
growth. of ten billon
feet t5 possihle (Plates
X1V and XV).

At built-to-plan
Longview, where nlu
minum & about o
shitre the spotlight with

lumber, T vistted twn
of e wisrld s lareest
aawnlls, Wild deer

rogm  amul  uliramod
orn piling trucks or rest
in the shide of enlden
lumber stacks,

I fumpesd from log 1o
Hoating log, saw swifi
ieds of water comb bits
of gravel from the timerideed bark. watched
grant  trunks sweep back and forth ' against
ywifl =aws. heard lumber plaved on by trimimer
blades, and saw satin-smooth boards ted in
bundles.

Waorkitir in thres

A "Lomber Dentist™

What
dentist,

In chojce, straight boards his eager eve de-
tected a cavity dark with pitch,  Down swept
his whirring 1ool, the cavity way cleaned, and
from a hindiol of slivers one was selected (o
mtch, much as a dentiat chooses the proper
shade of nlay.

With a casein glue Lhe splinter was inserted,

impressed me most was a lumber

Turns on the

ehifie. 24
wiorkers puashed Grandd Coulse Dam (o completion twu
malety wins stressed throughout
15 Tl gave LhEr e (o (This goeatlesl, masonry straciure ever baalt

illllﬁ.l'l‘ 180

Men Wear Wooden Shoes When Walking on Fresh Conercte

Waves o viar. housamnds of
veurs ahead of pehinduli
85000000 map-hours ol woek

hours a day, S

Hut, durine

amdd A tmy power plane smoothed the spol
where the cavity had been

Wood waste fires the bailers, and metal-hard
cvlimdiers of pressed swdust are sold to hearth
lovers as termute-{free fuel.

The ticket taker at Longview Brichee made
me doubt my ears when he said

“He sure to park on the bridge and enjov
the view,'

Far elow flowed the wide, maiestic Colum-
i, on whose surface an ocean liner seemed
A mere oy Along its banks docks, sawmills,
and log ponds hardly disturh the svlvan scene.
CHi to the east rose majestic Mount St Helens,

Ihe man who ook me deross St Lake,
whiith marroes Mounl St Helons ot twilleht,
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The Endless Reli System Comes 1o Hood River's Gurden of Fden

Weragpeer] by

cartatied. Mail-order sales. bottline of
hielp the )

Unttiectic market [pnge 376).

loves to hunt and fish, On vasation from his
parage job he nsked him<elf, “Why should 1 go
=0 he didn 't

Sow he vntertaines tourists for profit and has
i week-end fun in o neat seuplane, with the
scittered lakes of Paul Bunvan's Evergreen
Emprire us his lunding fielde.

sometimes he {lies above the clustered chim-
neys of 3 bhuge pulp mill at 'Camas or over
Vancouver Barracks, service pust of some of
our most fanuvie senernls,

pBusthing Vancoover, with its eyes on e
future, was & place of famous Washington
tate firsts: aviliztion, 1825:
[835- SETTIHON,
Lmerican citizens, 840
Uuminom plant, 1940

Patriarch of Columbin River sites s As
lorin, which Capl. Robert Gray's men saw in
LivZ (page 791 ), Lewis and Clark passed in
1505, and the Astorfans settled in 1811

e P
Il.|l.-|.

public school,
marrinee  of

military post, 1840:

Laosed | .54

fianed deud heee pocked OO0 oo bes, Waalslseet o
lilrate speaving methods kil pests, and washlng meets

el Chvegerin apqpiies aml parars Tenswl (or
internatongd slEndsrdg kil Jiwrign
Julce, anil e

manmnlaciure al roit-pasic canily

In those days Hawaii (Owyvhes) wos a port
of call, and the best seg-olter patrons were
Crantoriese.

Crvoils went around the Horn from Boston
o Hawan and the Noarthwest, furs o Uhing,
and tea gnd sk back to Boston.

A Forgotten Hern

Un Coxcomb Hill o spiral Fricze of Astorin’s
|-:|r|j. fistiiry |'i.Jlrr'||l_- n oolumn stmalar o
Frajun’s in Rome (Plate XVI), On it Cap-
tan Leray, Thomas Jefierson, Lewis  and
Clark, and John Jacob Astur are
IRl nol _!l||'.I| L |if..|,||_|_

Fhis Connecticul Yanker was with Captain
Cook on his third vovage. On the Y 15th of
Anril tn T3, b odid not heed the coll to Lix-
mgion, Cn the originnl Fourth of July he was
ciarpiiral of marines on 8 Hritish -.|1'i|.I Hint
even so, e served Americd well

Such stout patriots as Robert Morris and

||I'i||I"-|I"I:I.




| e Ciodumibia Turns on thie Powir RS

Bonneville: Doem Produces Power, He

pu the Movement of Fish and Ships

KT 'i.l mieal ol Ehe |.|l-.'.|.'|ll|.. i s the larrest <ipeEle-Ide lael ever Lkl ._'.:"i.!' i ] o .!':||.. tifi el o
B L JL = RE IR Hi woeen the two 5 0Osh lesk L wiler]l 1ot thoss smlmon which o mat climb 1the watsr
ey on the Washington bankl (lefy) aml oo Brsdfomd Eand (cmter), The dam, Jocks, and power plant
ey ballt and are operited by the Corge of Engineers, U, S, Armiv, whose nedt houses sre set o velvel
lowwin, Lo hugerileed amd Torty miles of tidid mver reach oo the ocean to the boot of this damy, ahove

which g pool derp eoough for mavigntion extems to The Dalles, about 43 milis farther bt remm (page TR0

John Paul Jones shared his plans. He was  way through school by going fishing, Chunky
L confidunt of Ambassador Thomas Jeflerson  skipper of my seine boat was a foothall player
n Paris, Many feel that the Louisizha Pur-  from Willamette Colleze. -

nase anmd the Lewis ancd Clark Expedition 'me ond tide don™t “hold i, even for
were barn in the varabomd brain of Jobn Led- photoeraphers,  Nelther do seine fishers, |

yvarl, citizen of ob

IV witthd have shot from the hip, onlv my hips

He Saw s Horise® weTe under water, ‘ I takes snappy work

B make three drouehts inoane bl tide. When

"They say” that a destroyer officer, bound  the water is shallow enough, the horses higin
for Portland and <eeing horses

ving hay 10 haul the nets.  When the water slides off the

0 oA e ered barn ot outside his parthiole, bar. fishing 1z aver

signet the pledge before hittinge the deck. \s the stine closed in, big fish fopped over
I'he horses which draw in the large nets here  the mail in a shiny streany, and one Tainch, tw

Nvee all season in a foating hulk. As the tide  seine bouats, twelve hor a5 nnidl 20 oF Y0 men

ciibis and the salmon “climb” the river. horses nette

haul in the seines ( Plate=s X, X, X1

lhe hunkhowse where 1 dressed Feerpviniled]

rout 3,000 pownds of salmon that tide,

Astorias Salmon Derby
me o a crew (loat. Many of these athleti AL the close of the commercial fishing sea-

=t ) [ |:.I:Il| I"I'= I ||I|||"_[I' ||I|!_-\. '|'|.|".|| =arn '||r-i|; LA ||'|. it eGT ||.|." N4 I-.r.|-|_ al [ édl :||r'
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Fake Time (dut for a4 Regatta at Astorm

(Fill-niet. and Pursces-seine Bodls
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seatiernd throueh the Evergreim Empire are soch

TChis “ininemation board" =
Aztorix Salmen Derby. Al fsh must be
cabpht with rod and reel.. The grand prize
1% 8 Toir=door sedan: the doily PrEe LB LR

v “gueen’’ smiles. An “admival” salutes,
There are lreworks, sallboat roces, aml o
rofling:  But the herm 15 the captor of the
et salmon | pages (89 and 792

A trip through the cannery of the Columbia
River Packers Association = an appetizer.
Red-fleshed salmon and white-mented tunny
are attractive, even in o packing house,

We motored cown to Fort Ulatsop, where
nearly all winter long Lewls and Clark began
their daily diary entries with the siome word:
“Hain We went to Sedside, where the ex-
plorees” “farthest west' plagoe k= closé to pin-
budl, restaurnnt, and dance hall

At Fort Stevens an expert mine layer thinks
it quite natural that early explorers, conning

=5

ATEESLIC
o L

The National Geographic Magazine

III i I: s

|I'. 1 Bl v, :':Jl IHFR2 i

A Nignboard MNear the Columbin's Mowth Tells the Story of 1 Discovery

Entvards which vecprd L Uil |,

Wishington bank near Hwueo,

heavy  surf and menaced by amiavorable
winds, fulled to enter the Columbia.

We =aw foglbound Cape Disappointmend
Hye up to its name. Alter moloring a
Wishingbon's “'Longest bBetch im0 Amernen,”
we returned to Portland, metropolis of the
Calumbin, which ism't on the Columban at gli

[n 1939, with 27 miles of deep-walter front-
ape. Portland handled more than nine million
tons of water-borne traffic, was the |eading
wheat-and-lumber-exporting port of our Pucifi
ooast, and one of the [resh-wiiter

I-||.|.r]r'|r_': |'| r:'|l' 1.1|;.!‘_!r|I

LB

;..'rr.lh'-'.

Gald Dust and “Beaver Money™

Aga L. Loveiov, of Boston, Massachusetts,
and Francis W, Petiverove, of Portland,
Maine, Hpped @ coin in 1845, Pettyvgrove won
Portlund Tts namse,
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Columbin
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Boetween Two Plavgrounds—Mountain and Beasch—Is Portland, “Chity of Roses™

Xl

i i 21l mii o The vwesl ax WIHEY. SMERL NS ST

e Paczhe.  Greenl (pesh-walee paorl, Bmporiant indastred ey, Portland B owhilely bnown Tfor it Bose Fesibeal

chllivarisd | skl fiurmErient, s sumimer symEprhany coaneerts b staibiom, aml afs - hvestow o expiciEitbom
H i i A the miny hillk overleokinge the besin et ave callod =wview propeert) [Eage 770

In 1849 pold dust amed “bedwver momey™ the Chegon andd named it after his own good

Bl l-i' i :_ '|;_|I, |.= il CUIT o I|.|.|l| et el ness :..'| L L -"lrr'.."-.'.,' _lr-.'- |."."'_.'.'_._' I.'-"I,i "|._:'..|_ I_|.|_

II.
= | :II'.'
= ! 1 e =

ims, while merch:

=8 a huckskin

AT
gick, apples al 5125 ;

21 Ll

stake thelr cla
Hour at
bushel, dndd epges ol each, Clmimetd
stnkes,

[t wias hard o Keep up Lolurmlita
even in those davs, Bruno Heceta, a Spaniand
anchored off the river mouth im 17753, Captain
L ook turned [k
skims broueht back by bBergne s siurving cost

IWILYS | il whetied the Chinese rassir L4IT
fine Turs.

In §/9%
BErs
Fialls

Gray of Hi

with 1l

<irles the next venr dia=01f Lesg

Wil

twenly-lve vears Delon

L dlen int published the poetic phrase

R nherd

wliere I.'|-_' LIreerdan |.'.|;'|I,1-|.

aton, Muonssachusetis, hodd

Rebuilt,

) 1 1
LIney weads P =spme -|'||- which, WO vears -

Fin |
LT ]

el o VO W hich imrried] tha

vmecican flag around the world for the hirst
LIy,
At that tinm

Vi ashineton

[ |
LEhEE

thes ity ol
of Colombia,
Columbis, was the

Capitnl wnos
P erriior

“Niew Properties”™ on Portland Hills

Harl the Columbinn been o muoddy river, i
mutht have been discovered. by Russia, Spain
1 Northwest

TI‘;.'I ._-:.|I. 1! :I _';:f_:l_
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Vigior Sporte in the Pacific Northwest Are Salomon Derhies

Ad Phe cantest Tor booking the heavies Imeoem Bewds fb= closse, ther lig F s tit o o] bis
11} '|"'I|":: I__.- | ki .l:..i:: i :-:il.l'l' ITi II-I. I._'- III_ b LIEARE I_l i L= .|... CHl1 540N SRl :" IIII'.

CIn the steep hills nbove Portland the real- dividuallity, 1= an original 'he wery carimin
tors feature “view properties.” One famons  materiol and hirmonizing bedspreads of o
viewpoint 5 Mount Tabor, 645 {eet high but Alpie Fir Room™ were woven by haid

cotnposed of river-laid grivel left by the Co- In the courtvard, 6,000 feet above sea level,
lumbia Iong béfore §t had it presenl shape  we saw o cal with i canoe on its roof. Sck

UE- TR ine throush o window were two paars of skis,
Fhe Willomette Valley s a1 modern Faen with a ki lift close a
perfect in climate and gorged wilth crops, with
mrpnificent bearhes and seep 281 Delds within
pasy reach ( Plate VI What n counlre! et EXTIE =] 1t EWT-
Driving between iy pladiolos felds, we  fectly: “This @8 my own, my native land
set out for Timbserlin .;_I'--'_.!- i omitles Feomm Alore power 1 ber—enurtesy of the Colom
such Portland attractions as the 'oblic Li- lia iver!
LrAry, Art Museum, nnd supersized log cabin: Aided by beaver and abettid |'_" j|'|i|'|"-|-.|
the battleshin Oregon { Plate XTIV}, moumtain that noble stream opened up young Americh
ous sawodust fuel iles, and the Hoss ~ploom Ly Rwwin O rs= Now. with the moar of polent
where seagoing sailors, threescor il 1en winters: she rushes (0 the defense of the Amen
years agn, were shiunghaied. can way of life. Fven the molstering voyn
 Almnst evervthing amt Timberline Lodge,  geurs, who snatched worm kisses at the e
from the Paul Bunvan-sized scrapers ontside  of long, cold trails pnd sent their losty song

-

“My Own, My Native Land"”

||".|' '|;|i_| tom oenr 1 I"-l- .'!:-!i: 1= Wit i :.||'- L !:I-il {r I| |...|:’-, L= vaisl '.'.l'll-E-u WisEi { ==
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Fchoes from Yugoslavia

bagrepis i Pemgy Lane Teem W e e

Ilnvaders Have Made n Battleheld of This Ciroat Waoman's Beloved Farm

Hir homelaml. Croatie, b one of hall o dogen {ermer Alistrian provinge meorpmyatied 1 sl vin, st W
il l'I'll ||.I i 1 |I| | <d I|-I||'|'-'II 1|Il| R ..Illll =i il-- imires WUt '|r|||"| '-'-III- ] | ||||| il I -."I"-_'I":II g ri’ iy JAFAEHE II."
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Their wnrest riveel s ernldl duaring Lhe $o e Lhal Serki

Lamb Barbecue Dime ta o Turn—Sure Sign of :;":l'\I'FHLE im Y ugosh




Fehoes from 1|ll.'::{-:l--.|.'.'.'i.| 75

Lake Bled, Former Plaviand of N tnghiovs Loy ['In:'-'-_l.]'r:.. Lies 3 Miles South of the German Horder

Phe famous msart, bigh in the Julisn Alps. 2t the natlon®s northwest tip, was oceupded eatly i the Naz

il I I I | Wes | N Tl | Illlrl | FILET |'r||l1- | his cienter il the liik k= 2 LMY Wi !II R1EH ir-
fsrlel 4§ I wWillle cywreh smanm L the (rag ol (eff steanas o thoussind<venr-old casth
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804 The National Geographic Mapgazine

S RTTTTF e e [l
This Montenegrin Mountaineer Wears His Fortune On His Boeck

HII'I |]'.. :'Ill':- |II“-:".'II| '..-.E-.l |.. LR RS i:. | -:hl.ll.f|_-_|||| il g irssi || S E Y EE ]; Peibiy 1adr A w=ni =l
Lhe bamguet Eable Comdly, ety =ArL may  Fefiiesend hi= entire woeiklh Hi- l'll'"l'llll'l'l"- I3 m the fsaolnlainous
paltiweslern L of ugnslavia which borders Albamis  and the Adratic.



The S

Society Maps Northwestern United States

and Newwghboring Canadian Provinces

HE great nortbwestern United States

unil netghbioring Canadian Provinges are

mapped in all the richness of their stir-
ring history and scenic splendor in the big new
sipplement which ncoompanies this issue of the
NAaTIoNAL Geoarariie MacariNe

Here is o full-length portrait in colars of

i ovist vacationbine .uf rich repository of
natural weplth-—a land of mountains, mines,
and notional parks; of lumber, lakes, and elec-
ric power; of wildertess, farms, and  busy
cities beneath their snowy gusrdian peaks.

MNotes give striking fncts concerning places;
products, and pioneers,  Dotted red lnes show
routes of explorers and early seftlers through
the wonder world of the West, In contrast are
the latest enginecring projects aml rocreation
wrens, roads, railways, Indian reservations, and
cities mupped in the light of the new United
SLtles CrnsiE.

This unusual internationn! map, 241 by
36 inches, forms u notable addition 1o the
National Geographic Society’s @ Redizcovering
America” series of devoruted, fact-laden charts,
which thus far have included Historic dnd
stmic  Reaches of the Nation's Capital,
Reaches of New York City, and the South-
western United States ®

The urea shown in the new meig reiches from
salt Lake Uity deep into western Canada and
irom the Block Hille to the Pacifie. 1L covers
the five northwestern  States—3W u,_hlhn;rlum
Creginy, Tlabo, Montaoa, and Wyoming—and
lo 3 section three hunvdred miles wide run-
ming aoross Lthe Canodinn Provinces of British
Cooumibina, .-'fiHlErtJ:L, and Saskatehewan

Arcn Sirewn with NMational Parvks

Here goography runs wild in somé of the
nual  remarkable mountain  countey on o Lhe
globe, Within the compass of the map the
witle Tertile farms of the Great Mgins give way
o the Rocky Mountpins, and the {owering
Ieckbwne of the continent vields in turn to
the lesser runges stepping down 1o the Paclfic,

The region = strewn with notionnl parks.

Yelkwstone, father of them all, has the
highest lirge loke In North America, some of
the world's most spectaculiar gevsers, and one
of the Nation's most arrecting river canyons
andl waterfalls#

Jasper, largest of the Canadinn parks, hns
magnificent lakes, glacierd, and "r1iﬁ'WﬂE'|.LL
now mudle much more accessible by the Colum-
bia Teefield Highway (paze 7493, A note on
the map recalls that the pork tikes its name
irom  lasper Houwse, early fursrading post.

Eil5

which in turn owed its nome to Jasper Hawse,
in obscure trapper.

On both sides of the friendly border is the
Watertom-lacier  Inmternationnl Peace Park,
with some 75 glaciers, 250 mountain lakes,
andl deep U valleys cut by rivers of lce,

Muany of the lordly snow-capped mountnins
were once  fire-spouting  voleanoes—Mounts
Rainder, Olvmgpus, Hood, Shasta, and scores
of others. Such a voleanic cone was prehis-
toric Mount Masama, which swallowed  its
head, leavimge the hupe dépression which {orms
meomparnble Crater Lake in southwest Ore-
L) T

Diatting the map are other national parks
and monuments, or points of pilgrimoge st
aside by States anel Proviness, They range
frim South Dukotas Mt Rushmare Memorial
Park, with its colossal figures by the lnte Gut-
ton Borglum, th the new Hl'l.m[m: Natiormal
Park in Washington, ** America’s Inst frontier,”’
and Tweedsmuir Provincial Purk in British
Codumbria

America the Bountiful

From the metal-bearted mountains of these
states and their Chnosdian counterparts cote
many of the mineral sinews of industry and
defenze.  Shown on the map are some of the
sources of copper, load, gine, manganese, and
other metals, including silver and pgold.

Living wold and silver leaps in the streams—
Irout amd salmon sporting in the cold moun-
tain waters.  When éxplorers Lewis and Clark
passedd the lower Columbia in 1805 they were
impressed with the Tndinn salmon Gsberics, mod
Lewis carefully described the native methods
ul cale hing el curing the fish. Today they
would find that crude fishery grown 1o a great
Nourfhwest inclustry.

UF the whole world production of canned
salmon, more than (wo-thirds comes from the
Pacific Northwest, anil the area shown on this
map viekds about onesfifth of the world's

* Additionnl copdes of the pew mep, Nor hwestem
United States and Neighboring Canodinn Provinoes
may be obitslned by writioe to the National Geo-
graphic Sodety, Washinoton, 11, C. Prices. in United
States undl Possessions. 306 on paper (unfolded); 75¢
muunted on Hnen,  Outside of 1. 5, anid Plussessinns
Par o pepee ) £ on finen—all remittanees pavable in
U5, lunde. Prostses i prepadel. A st of 2l mags iovail-
mhibe ot sipirate s=le will Le semt upon  reguest

e “Fabulows Yellowstone" by Froderck G
Voshuegh, In ihe Nermsar Geoanarnic Macess
for Jume. 10640

L See "Urater Lake and Yosemite Theoogh the
Apes” by Wallare W Atwand, Jr,, Narumsar Geoe
gariint Maiazrse March, 1937,
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supply.  Big producers, too, are northern Hrit-
ish Columbia amnd Alaska.

Lumber i enormous quantities comes [Tom
the region's deep, dark forests, A Longview,
Washington, dre two of the world's largest
sawmills, capable together of cutting nearly
three million bowrd feet a day.

During the first World War the Northwest
vielded the tough spruce required for the
fighting planes of the time.  Today cheap
clectric power penernted by the Columinn s
Bonmeville ane Grand Coulee Dums turns
crude cloviike boauxite into the shining alumi-
num used in the modern bomber, fighter, and

ger plane.

Some f the finest finlshed products @ty of
from the Bowing plant a1 Seattle, home of the
“Flying Fortress,” o join the United States
Armv, to jump the Atlantic for service in
Europe, or to ply the airways of peace,

Furs, not minerals, lumber, or nsh,
the darliest white men here.

Thin dotted red lines on the map follow the
footsteps of famous explorers who, hittle more
than a century ago, were 11|:hdl.l|tllht, poling, and
trudging up or down these rivers and over these
mountaing,  Alexander Mackenzie, Lowis anid
Clark. David Thompson, and John O, Freé-
Nt ],'Erfnrrm:-d Ian:lﬂ}tlem.r_-: feuts Lo map whal
wie then o wiantic wilderness,

(In this map one may compare (he systemns-
tic 1rails of these seasoneld explorers with the
lost wanderines of the overlond Astorians, sent
by John Jacob Astor to found a fue-trading
gt un the far Pacific.

The famed Scotiish explorer, Alexander
Mackenzie, made the st crossing of the
confinent north of the Spanish adonles in 1793,
gl twelve venrs later the Ameticans, Lewis
and Clark, reached the mouth of the Columbia
In 1792 the New England wea captain Robert
Gray had entered and named the tiver.

Rubber Tires an the Oregon Troil

(i the mup appepr the western windings of
the ardvous Oregon Trail,  Just one hundred
venrs ago, May, 1841, a8 band of settlers headed
west from  Iodependence, Missouri, wwl 32
finally regched Oregon,  The following vear
the réal advance on Oregon began.  Th 1843
some 3,000 settlers wenl over the trail, plow-
ing axle-deep throvgh the dust along the
Platte and the Snake where now big irrigs-
tiom projects have turned the dust into gardens
of suzar beets, nlfalla, and seed potatoes

The Oregon-hound emigrant of 1843 could
expect to find white men in only a hanidful
of forts on the oute. Today he could visit
salt Lake City, Spokane, Portland, Tacoma,
seattle, o Vancouver, British Columbia, each

Liirieel

The National Geographic Magazine

of which has 4 population of mere than
100,000,

Wheels still rolf west on the Cleegon Trail.
but they ave rubber-tired wheels: today—the
carmvan of cars on 17, 8. 30, which follows the
historic trail throughout much of the roule

Crossed swores mark the spot in Montano
where Genern] Coster and s commam] were
wipedl ot by the warriors of Sitting Bull.

An Indian story of o wholly different type
s recallid by @ pote in the Shoshone Todian
Reservation in Wyoming marking the prave
ol Sacajowen, the Indian girl who sérved as
guide to Lewis and Clark on their long trek.

Explorers Would Find Even
Gueagraphy Changed

In Montana the fats where Lewis and Clark
hunted buffulo and fought with bears ate now
submerged by a vast artificial lake, Fort Peck
Reservair, which reaches some 180 miles up
the Missouri. At Cirest Falls, Montanno, where
they-spent a whale month portaging and map-
ping tn 1805, they would now see the river
hurnessed in huge hydroelectrie plants.

When Lewts antl Clurk were working their
wiv up the lefierson and Beaverhead, they
never imagined that each push of their piles
in the river sands wis stircing  quintities of
eold nugpets and dust. A Tew decades nfter
their passage, hordes of men were swirming
vver Lhis quiet valley, Eutr.-.uiup: the gold they
had passed.  Alkler Guleh, Virginia City, dnd
Hutliﬂthr Creek are some of U nomes here,
redolent of gold-rush romance,

Butte, which lies u little north of the route,
ts built on one of the richest minern] deposits
vetdiscovered in the world, Beneath the areq
covered by Butte's 235 miles of suriace streeis
there are well over 2,000 miles of tunnels and
corridors throueh which two 1o three hillion
dotlars" worth of copper, stlver, gald, Tend. and
o has been brought to the surface since 1804,

After crossing the Continentnl Divide and
ceiming. out of the mountains onto the great
lava plateau, the explorers would find. tha
they had entered Spokane’s rich “Inland Em-
pire,’" with 1ts wheat, fruit, wool, its fimber
and minerals. o this area Hes the Columbia
Bosin Reclimation Project.

Such-a trip in the tracks of Lewis and Clark
leads across the center of the map, but north
of the 49th paralle]. in Canada, one would find
much the same people, doing the same things
The plainsmon of Saskatchewsn has much in
commaon with his Dakota or Montana counter-
part, just as have the miners of Butte and
Trail, the nrchardists of the Okanogan and
Yakima, or salmon  fshermens of  Asloria,
seattle, and Vancouver.
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Talk Lockheed with an Alaskan pilot...

Up in the Aretic Lockheedsare
y:rﬁ:r.rnihg some of aviation's
I:-J!.:ll.__rli':t.-tjnfh‘i,

Pacific Alaskan Lodestars
hald to split-minute schedules
in Alaska... Juneau to Fair-
banksto Nome,with passenpers
1-'.'11.:|-Er|;|t_-,-::-'Jins:iu]tm'l‘liir:ri'u:t]n:r-
mometer hits 307 below outside.

I rom Amazon Jungle damp
vo Alaska, vou'll find Lockheeds
the !-'.I::]['ll.lq--]l-!n' of airlines that

LOOK TO

know the dayv-in-and -day-out
gnnd of commercial Hying.

Then too, you find these
sume airplanes, adapted as
bombers in the heat of battle
in Europe—stcking 1t —taking
it—nnd bringing their crews
home ﬁ'.l‘r't'|j|.', LLockheeds are
international citizens,

s fOr Protection today
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The Most
Powerful
PORTABLE
RADIO
Ever Built!

Thrilling Tone ond Performance!
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What fun to vacation in the cld Bay State
Where histery and nature so romantically mate

Play this summer where Amernca was
born — in Massachosetrs. Here, in his-
torical surroundings, natore has done
one of her noblest jobs. . .. The subtle
charm of this old HBay Stare — a simmer
'|'|':.1'|.|!;r|.||.|.nlJ thiut retains the Havor of
another age — that reminds you ot £very
turn of America’s inspiring and excit
INE past

The romance of olden dayvs and che
beauty and jovs of the present in Mass-

gchuserrs will make you g summer
visitor for life.

. WRITE FOR THIS -H!A:Hﬂilﬂﬂll BOOKLETY

"Pfﬂ‘.y where America was born —
IN MASSACHUSETTS”
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begutiful green fsle of Mackinae, And—i

cinsis so little the 1) & € way! Prices inclode

all exprenserfirom Detroit, Buffalo, or Cloveland
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CONTAINS

AND WHEN YOU STOP TO BUY GASOLINE, THIS EMBLEM
TELLS YOU WHICH PUMP CONTAINS THE BEST

THE ETHYL EMBLEM on n gnsoline pump stands for exiro quality in
anti-knock {octane number) and all-round yalue. Samples are doahles
cheched by vour oll company and the Ethyl laboratories.

E In your ear, “*Ethy]" means a cooler-running engine in summer: a
E B frE guicker-starting engine in winter: extra power and smoct hness through-
TH ol the vear. When vou stop to buy gasaline, the Ethyl emhlem tells

you wihich pomp contains the bhest, e UAFLLINE CORPORATION, HEW TORK
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Why take a “makeshift™ vacation in 1941
.« when you can reach South Africa direet
on & aew Amencan luxury liner in only
164 days? Seasoned travelers know this

southern wav as the famous “fair

weather route =—to the world’s most
[ascinating travel land,

Starting this fall, three new 17,000
lom de luxe shipes will be in thiz South
African service. They will have all
outside stateroams with private Lath
or shower—charmingly appointed

lounges—tiled swimming pool—in
ehort, all the amendties which make

a trip abroad a relaxing and delight- D |
ful experience, meeting .'. | r. : ;
Auk your Temeld dgent for full Juir -'I |'! F iglznd 115ELT '.l"l-' -'.'-"I ::_I:_-..___::_
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=3 Whether you re gong North, Fast, Soth
or West—go the restful Pollman way! Th
with that gives vou an eveslevel view of the
techmeslor pageant of Ameried’s  seen
wihiderlamd! . . . The wav that spesds v
there in rmiroad safety!

Cor thie way that spells “good living™ en

“"Pullman makes a ote the was tht frees you from woesy,
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gels von there |1-J']i|"]_- and lodkinge VL st

Geel the uimozt of enjoyment out of vour

% vacation trp by going Pullman! Tt EIVEs you

W e pleasure and comort [ VOUr money.

s Your loval railrowd Ticket Agent will gladly

E / i:|r'|ib vou plan vour trp and Heloct the
m\ aovcommisdation that suits vou hest.

HROME-LIKE COMFORTE, O farmalde
iftesving reema. FIndinndeel redlm
farufrhies & prrreate Pt ABsErTie
il M ok fub-wharrvativn omes  {vee

MEiastratwem | an _||-|'I.IJI Ill.TJI! LivdEf1a

BERVILE dlaiik winn e rrapiwd |'|.|.j||'|'.||r.|"-."'

PFRIVACY (reitum Ffrom  snmelcmme I | e

prarridaiomin, Toild il hoiie fo shoee W rou're planning @ Cowil-te-Coust Hip, got = berguls
| wolf auesmmEridat ton Pidllrnmn Genpa Clrels flcke® Bargaing in Vet glass rail

SLITP jsi o rvmdl [, a1 it R retis. olie available an mony shovtsr Pullveanr  Hips

U Al Tickui L& "
OO i e cliwir cad “hile. I foday! Ak Ticket Agert abaut new " Trovel-Cradii™ plan?

WAEY, :|!IJ."||'|'"-|-rl| fiiw I|l|'l|r.l|r|r] LTI
g, WML vl III|':|'|F

DEPENDABILITY ipmid carniwstivrre 2 . Mﬁﬂfﬂﬁ'ﬁ%m@rﬁﬁ

Frecidy-frawl, .I"".:n.',I Frasgiaead @ bwafacli=

BAFETY I.l.'||'l.||'1|=II-"|.|l frv ilh ® il for [Fedsio- Pu l I
prorpaitben ) Madl- Padlmian iy ple TICT m ﬂ n

Foepd Eraeespusteaddaite 28 e dpieid

| ST C oS Tl

"Mantion the Cerographics=It [dgurifies you’




;I‘

|

U

-
———
| —
S
E—
e —
e —
e —
p—
—
—
—
—
e p—
=

|
i II|I|I:I| AL

.!III "|||I|||IIII

Ask vour pro what ball to
play. He knows golf balls
as well as he knows vour
game. And ask him why —
in pro shop after pro shop
— more Acushnet Balls are
sold than any other brand.

ACUSHNET

EOLF BALLS,

30LD ONLY THROUGH PRO SHOPS
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SOUTHERNER TENNESSEAN
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A Day to
Remember
T 7M
Movies

*

N DAYS when life’s mr it best,
0 axe Filmo movies, Mowes that
will preserve priceless memories
which otherwise would swiftly fade,
True-to-life acffon pictuces a Sl wal
gl eolar of your vacatioosand travels,
of each child from cradle to marariry,

But remember—the movies you're
sure (o want leger must be aken vowe,
S50 get a Filmo Camers and begin
Filmo's perfection will be rellected in
the quality of vour movies right from
the start. Far Filmos are baile by the
_ makers of Hollywood's prefereed

YT _ - studio equipment (o give profeccdnnae
auto’ LoaD | = results with amatesr exve. You merely
O prn All Thaw Feaburoa: i : 'u_|..',|.|| th rtlll,!-l;:l'l the SPYE iass miewiin LE'l.'I.

o Lifctimy gravenice @ : press a button, and whad vou fee, vou el
Tiarttess loading with :

pre-threaded | 6mm. ; _ soon you'll have mastered the easy
bl magarines ® Pro-
1i5|.'|'.l| for alive-mo-
Eeinis dodevice amed setbmiatol] cartiuris ® Sealwed-ia lebeicating — !:l-'l'l'il'll,E i Camera rh.'lT imr.n;rﬁ{-i T Fie-
iy onlipie ® Frrdie-gerdniid, Pty -l vyiewhiinder ® - Huiliorg ex :
posery chrt for satd moosochrome pod fullcolor film. Priced HTIETICHIA URGHD Finlr oVer increasing
fromn 3115 O with ohree-lemy neerot bead, froam §195.

fundamenrals, Then vou'll rejoice 1n

wbility. Far Filmos PErMIL Interesmin i

variations Of movie ul-l.'i"_lnil]ni:. e
neur-by cumera dealer abour Filmos

w, or mail 1} . Bell &
For lewest Operating Caal . .. W, 4 1 e Cirdpon Bell &

Howell Compaonwv, f apo: Ng
FILMO 8mm. CAMIRAS i mmpany, Chicago: New
York; Hollvwood; Washingoan, [, C.;
Muikeo BEmme movies fof onlv o fiw cooin a :

»LTCOCL Ll.':.':lr AeLrg! il!'_l Lkl E'r||.|-|| r.ﬂ.-|||| L"..lr“E'.l:F- Ir.':.f-nlll.'u'?.l:‘l'l"n:n.'. I"-;'rr_.
$49. 3400 Or, with rurret hend, {roal $ 10051

Perojectors, Brupm | frous §90.30, - - .

ARLE & HOWILL COMPANY
1504 Larchmont Ave,, Clhlcago, LIL
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Oy OF THE MOoST fregquent canses of unhappiness

mm chrosue indiesstion, or dyupmermin

B Contrary o an  ell-ioo-commen musconception
indigestion shonild not be commidered, in dtsell o
digense, [T ., more accurately, o fescll of sone
phiveical trouble or possibly disease

It 18 @ yymplom: an chdicathan that soonethang e
srreeeg. 1 hat “something™ often may be resdi)ly cor-
rected] when your distoess in caused by [molty diet
lick of  sawr-

fRlime ar eEcasive

hpd sating or donking halats
i fiw BXCEARIVE  ATTFOWITIE .
WIATTY.
Pernlstent indigestion, howevier, may be the (e
siilt of @ ri':||'.. BT RN |!".J':-|:.|-ﬂ. F O ITMSLERTD
Dhsegis of the gull bladder, _, of the kid
e R of the heanr chiramc appendd
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Tn et the donger thit comveer s of the bottom of
pursintont tndipsstlon becommes an INCIEENIDE (IS5
ity mafter one han raached the aps of 45

Yei it s nleo true thet most of the setous disseses
whirh csuse dlsestion pocer i0elwded — com b
freabad with ._'_II-I'II chances of adccets wiishld ey LP]T

mizeed i i

= T worsr ey to try Wy oooreet treclipeation & to
ncditlge 1 sell-treatmient. I 18 o cmumed Dy disease,
sell-dosing may be really dangrrois - a5 in sppendi
cibin for irstarne. Your medione clomet s ot s wiib
slitute Jor Bl aldassiad,

ndigestion”

Regerdles of your ape, yoor deetor should e
cammulted promptly when dyspeptic symptoms pe
siit. To help him meake a proper diagnosis gl de-
cide what trestment your csse régqormes, he has st
his disposs]l many modern, accurute methods of ox-
mmiinebion and snelysis. He may ose the fAuoro-
neopay, the X.ray, ar other techodienl afds,
= Bur, with all thess aids thie mggest help vout
doctor can get o setting you on the road (o health
by for soul To sea bom in fime)” Then, i it o disesan
thies ouilier tie diagnosin, the bettor the chanes
of complote cure
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