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Flying in the *Blowtorch™ Era

By Freperick (. YOSRURGH

Stnce the divs of mawdifting kites and crode Bying machines called “aerodromes,” the NaTioxal

Groviarmic Magazise has. paldiched through the years 116 articles on oerowantics.

Ta griw s

members ¢ clear understanding of this age of phenomonal speeds resulting from et ol rockes pro-
pulxion, the Nationd! Geographic Society har aggemibled focts and photographs, primordy i the ' nitmd

Stutes, for presemtation in tho folloseing article, whick far been qpproved by offceal sowrces.

The

author traveled by wir throughont the country fo make iy frothand saevey.—The Editor

IVE HECNDRED miles an hour, said
Ftlw nir-speed indicator, Asour jet plane

smoothly gathered momentum, the hand
moved up to 510, to 320,

In a mere fraining plane we were traveling
nearly & hundred miles an hour inster than
any American fighting aircraft flew in action
i World War 11

As the Lockheed T-33 chot through the
sunny sky 4 mile above Eglin Air Force Hase,
Florida, 1 felt no sensation of terrifi spevi.
With nothing but wispy white clouds in sight,
520 seemed no faster than 1 had fown in
commercial airliners or in Black Widow night
fghters «during the war,

“No telephone poles up here 1o whie past,”
siid Capt. Don Lopez from the pilot’s =eat
through the thromt mike that picked up his
yoice from hiz Adam’s apple. 11 there were,
they'd look like teeth in o comb.™

Fyen st 520 miles an hour the turhioje
engine behind uvs drove the two-zeater with
no vibration and with little poise | could hear
abowe the scream of the outraged dir. | cotld
srribble notes g5 legibly ax in a Pullman. The
only tremble came when 1 glunced at that
telltale air-specd haned.

“Want o se¢ how <he rolls?” came the
pilot’s wvoice through the earphones as we
slowed] tlown i 300,

“Sure,” 1 gulped.

The duplicate control stick before me moved
to the left, am! the earth changed places with

the sky twice while the hurtling plane stayed
steady as a rock, Throttled back, we glided
down to a smooth tricyele landing.

Now | konew what a jet jockey meant when
he suid, “It's like riding in a 1950 Cadillic
ofter a Model T.”

Fastest Planes heep Pace with Son

(n a 7.000-mile swing around the United
States 1 was seeing the revolution taking
place In awvintion.  Jet and rockel engines
have given Hying literally “a blowtorch in
the tall,” as today’s pilots refer to the fierce,
hit Dlast of their jets.

Though [ saw no flving saucers, new sky
craft seemed almost as strange 1o thi=s old
Air Force relic of the days when our hhting
planes were pulled by ns, Most of them
now are blistered ulung by o steepm of hot gas

In this ers of rocket and jet propulsion,
speed of fight has so inereased that fyers in
today's fastest plones could briefly perfomi
Joshua's miracle of moking the sun stand =till.

Pilits sealed mside the Bell X-1 rocket

ships have flown so last over California's

Mojave Desert that if they were headed west
the sm dbove them would appear ol to mogve
—in fact, it might go backward. In their
two-and-a-half minutes of full power they can
rich or even excesd the rate the world goes
ronmd  at that Jatitude—S52 miles in hewr.

wow with retirement of the X-1 Glamoroug
(lemmis 1o the Smithsonian Institution, het



Plane Builders Compere m Designimg

Jot

F'vwo o the Newesn

Fighiers: Here Are

Buidl a= moveis i an Aar Foroe design cormpefifane w Melbonnell's XF 25 Voodeo (lowier), North S
jein’s YF34 (upper |, and Luckheed's XF-90 (paze 2600, ~May the hest plane win," sald the Adr Farce in
el ], il ber shiecitvine spoevd], nigvee, sititule, bl oller pedapiremiend: Wil e bdg, hedivy hehier, with swieil-
hack wings  Unlike U5 twin-jet competibors, Sorth Americon’s entey packs W pawer in 3 sngle ot cngine
A Lhiree have Lhe ofiereioy oo v deviony Koo s ae i “alterbrnes” (O plgees 289 anel 30
place is [0 be mken by the Bell X-1A built gz a big white fiish, which i {aintly resembles.
b o 1,700 mides an powr i 4.2 manutes of  BEomeghly rops, oukstopped by the souroe
rocket Dlast, Up and up goes the curve of  trails behind and is heard after the plane has
spee], faster since the war thin ever belore.  pissed

Less than three vesdrs have poassed simee Adr auch planes are pocked with instruments,

borce Capl. Charles F. {"Chuck Veuger,
i1 '_|'_|_' Col By R ahgan |!_|."| PRELEA I:._|_|=|“| for his af-
leactive wile, became the first man i the
world to tly faster than sound travels—albwol
G0 1o 760 miles an hour, depending on lems-
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“Wave af You'

Amone the latest 1o be tested apainst Father

siratoiet’s Thin Wings

lime nnd the laws of aerodynnmics s the
new -Air Force deltn-winged plane buoily by
Consaliidated Vullee, s wihgs are triangles
L his mis t@il, =t o fin vn the hoack of
Lhie Tisedpee | [raag 1KY

Fatlless. ton, 15 the Navv's rakish new
Chance Voupht Cutlass carmmer fighter (page

Remarked an Air Force offticer, I

sl )



Mozt wings taper towand the ends, hul those of Republic’
abtg] Lhickedf at the Ees
LPnEes SR -8

Farce intervepdor-fighier. s whdest
upy o down o fight to oorease oc lessen thisie Hit
fel and rocket engines: top spced 17 2 mabitary secred

UGrumiian FOF Panthers, thows bow U Jettisons fuel jmsdedd of adigpepaiag

Jooks as 1f it's going abowt 300 miles an hour
foat sittine om the ground.”

Flexible swept-hack wings of Boeing s B-47
stratojet bomber are so thin that they droop
when the plane 5 al rest.  They bend the
other way when they corry the weight of the
siv-fet homber, as hig as a Superioriress { page
204), In flight they fex like a v rod, as
much as <tven (ool al the LIps

“Your sttt there and watch Cem wave dat voo,"
erinned Bob Robhbing, former B-47  project
pilot amd now an assistanl project engineer.
“They toke up a ol of the shock and pive
vou o nice smooth ride i orough s

Much of the necessary stremgth 15 10 the
nluminum allay “zkin,”
an inch thick

'his newest operatiinal Air Foroe bomber
e n wond example of how the contributions

Cheef Long lalaned 4 Navy carrize b

up to hve-cignthz of

A MNew Fighter Trics fldd:]:.' Shoaped Wings: Another Dumps Foel from Winggip Tanks
W F.O1 diepd, experitnentil bigh-altitude Aii

hackwald and can be furasl
fall {8 deslened o bhold both
rmse Job fighter, Lh
costly wingtip. ks belore combat

alant shhrmi
That 4l

;'I'.

of many men make a modern plane.  Experi-
mental models wore oul brakes and tires, so
not was the plane In Tancding.

“Laook, whw cdon’t you use nochute to slow
her down?” drawled an Air Foree test pilm
AMaj, Guy 3. Townsend. "“"We wsed 1o toss
et o chutes during the war when aur brokes
were shot opt, ani i worked fine”

The result was the parachute brake, now
stimelard on the Stratojel (page SORY,

Little Herbert Joinx the Crew

Another result of Hight tesis was “Litile
Herbert,” who got his stort in o jundk vard

Test-lying the Stratojet st Larsen  Air
Force Biuse, Moses Loke, Washington, pilots
found that it sometimes had o Y Datch roll,”™
swinging fne way., then the wother,
walteer on skates

|i|-'.lr il
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Une day,” recalled Robhins, “the boys
over df Moses Lake came back here to Seattle
and  raicded @ junk vard down the sireet,
They took the gyroscope {rom the autopilo
of a4 wartime B-20 and rigeed it uwp with a
motir aml control they gt from the sami
place.  They called the result "Little Herliert,'
just a device that senses the change of direc-
tion  and eounteracts the tendency to Lo,

“Little Herbert i3 now a stowaway i the
bk pairt of the fuselage of every B-47 luils
He mokes it o steadier bombing platform.

This bomber his outrun 3t least one jet
mghter wand has averaved over 607 miles an
hour in o Bieht across the contment.  Yet,
here at Boelng's Seattle plant, o bigger and
potentially  even better “bomber of the fu-
tute,” the secred XHB-52. is being bullt a=s a
possihie successor 1o the huge HB-36 {pages
WOO-301). Visitors are barred [rom the en-
Clasure In which the new gint is taking shagpw.

L. 5. Strives to Reep s Lead o
Uhuality of Planes

"W have to maintain the No. 1 Air Toree
of the world, with a heavier punch than any-
bivky else, owr the wir will stop being cold,”
sapl four-star Gen, Georpe C. Kenney, in
~eattle to inspect the embryo bomber. (This
wis before the shooting started n Kored )

Numeticilly, we're behind, Technically,
I think we can keep ahead. 11 we ever {all
|:I.'J!.i|'|||_ I|II'|'r' wiri 't he LEITE B & :11-:]1 “]-' i
Amwrican airplane took part in World War
(1 that wasn't t!‘l'.'lll.i_'.-' ordered into producton
al the time of Pearl Harbor,™

Uncle Sam's mioney finfinces muoch of aur
progress in the air; nobody else could afford i

Diollurs speent for militury planes keep the
Nation's aircraft industey alive, solvent, and
Il of competitive enterprise.  They puy for
the preat basic research In air-frame deslan,
power plants, and missiles carried on by the
Sational Advisory Committee for Aeropautics
m ultromodern laboratories ot Langley  Air
Force Base, near Newport News, Virginin | at
Maollett Naval Awr Statiom, near San Fran-
cieco: At Cleveland  Adrport (pape 3107

« Up Fops 0 Humon Jack-in-the-Box from
o Plane Flymng 555 Miles an Hour

Capl. YVinount Marra of the Air Force exploides 60
el Bigh within g seconel oo tedl of the elevtlon sent
ik cel Lo enndale Avers to escape [rom Weh-speeil plaoes
LCatapulted by & piwder charoe, deat and oman both
oot shvwand ; then the senl i reledsed wnd the Sver
ilemremils by pornchote (page 3111

“TY thare b an ungildasaql part to it it G5 pone be
nre s have Lime to realize o, mid Captain WMarz
darmg voluntesr Teom the Afe Fofoe's Aero Medlond
Laboralory, Davion, Ohle. He and Stafl Sgt. Victor
Y. Jamws made test plections from this: Leckbeed T- 1
et tralnee 4 alr specds raneme, (rom 408 G- 3T molles
il hotit lzad vear ovir San Pablo Bay, Califomis.
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plape so big ond fast would otherwise peed.
Republic’s radical new intérceptor-fighter, the
1"{[: -0 L alsa has adjustable wings'{ page 283].
rply  hockward-slanting  wings, foand

III:‘-'-.l I'-ﬂ' wday’s phenomennl speeds, mark 1he
Nation's newest jet fighting and  bombing
plunes.  Firsy of these in production was the
North American Sabire, which two vears npo
set an official world's record of o shade over
470 miles an hour (page 3053),

“Will it By faster than sound?"”
Sahee pilot.

“She's rated at 957 he replierd], “bur | be-
lieve shell go uver the Mach,”

The modern airman’s term
nounced “Mock,” comes from the late Ermst
Mauch, Austrinn scientlst, Instead of a speed
in mere miles per hour, each plape now has its
“Muach number.” Mach | indicates the speed
of sound; Mach 95 is 95 percent of it; Mach
2 woulld be twice it: and so an.

Strande Effects at Speed of Sound

As they approsch Mach 1, pilots notice
strange buifeting elfects,

“The left wing gets heavy,”
pﬂnt,
the nese begins to tuck under.
Ioquit,™*

Why do such efiects ocour at the speed
of ‘sound ?

“When you move vour hand through the
air, or when a plane fies at It than Sonic
speed, i sets up pressure waves ke the waves.
from a stone tossed wto a pool,” explained
Diee Wyatt, of the NACA S Lewis Flight Mro-
pralsion Laboratory at Clevelund. = They wamn
the air thit something is coming, and the
molecules start to move out of the way.

“These pressure waves travel at approxi-
mately the same specd das soamd; so, when i
phane ies a8 fost a8 souwnd, the air abend hoas
no wiaening, The result s o wvery abrupt
change. We el shock waves us the airpline
hits the molecules and the air Aow changes (15
patiern.”

“After you go through the sonic wall, every-
thing's ns smooth ns o Kitten's ear and as quiet
as o mouse,” said Gene May, Douglas 1est
pilot, who his made many supersonic flights
in the Navy Skyrocket. “All you can hear
= the gir strenm and any noise thut originates
in the cockpit, You get the same effects
comvitie oul as vou do when you goin.”

Since a plane is made up of many surfaces,
e more streamlined than others, the air
Aow may he supersonic over some parts anid
slisonic over others,

“ft's as )" sald May, *vou hnd an auto-
mabile with four men in it and four engines,

[ asked a

“Mach," pro-

saul a fighter
“the controls get mushy and =tifi, and
That's where

The National Geographic Magazine

vach driving one of the wheels. The effect
is nbout ke yvou woukl get i one driver was
trving to go 35 miles an boor, another 20,
the third 25, and the fourth mayhbe 10,7

Rucy streamlining of high-speed planes e
duces the difference in rote of air flow over
their various parts and helps them get through
the wall with a minimum of buffeting,

Supersonic Test Pilor a Grandfather

May belies the popualar impression that n
man must be young o fly at such speeds.
Though he Jooks as fit @l aggressive az a
welterweight boxer, he 15 45, gray at the
temples, and a grandiather. In the Sky-
rocket's pressurized. air-conditioned cabin he

wears only chute and helmet in addition to

ardinary street cluthes,

“It's ns comfortable to Ay at supersomic
speed at 10,000 feet,” he savs; “as it is to
fly 300 miles an hour, The average person
wouldnt know the diffgrence. Buot if you're
iving close to the deck. the ground |n-:1k5 like
a grinding wheel i'un‘ﬂng under vou,™

] asked if he wosn't ever—well, a little
hit perturberl.

"Onee T wis plenty scared,” he said. Yn
the Skvrocket at Muroe | waz yving an nir
speet] calibration test ar 575 miles an hour
at control-tower altitude, ¢hecking the Instru-
ment's mdicated speed against the actual speed
over 4 measured course,

“Suddenly the two red fire-waming lights
went on and the fire horn in the cockpit
sounded. T went to 2,000 feet to kil my spesd
and to get enough altitude in éase 1 hud to
bail out: 1 decided 1 didn't have time to
make g normal upwind Landing.

“ Ulear the decks down there,” T called to
the tower.  ‘I'm landing downwind.’

“Tewt the engine, pulled the fire ¢xtinguish-
ers. sidestipped in. and made a downwind
landing at 240 miles an hour, blowing out a
tire.  The fre-warning hights were stll on
and the horn going,

“Then we fotnd it was o false alarm, o short
in the svstem!”

amure's Gift o the Air Force

Eleven-mile-long, 7-mile-wide Muroc Dry
Lake, 60 miles north of Los Angeles, 5 Nature:
made [or testing high-speeed  plivhes.

With the vision that lateér made him famous
as commanding general of the Nation's aerinl
legions during World War L1, the late (reneral
of the Air Force H, H. Arnold long ago saw
the priceless possibilities of the enormows

* See "New Frontiler m the -Skey,” 1w F. Barmws
Colton, Marioxal, Grucrartn ManAzINe, Septembar,
LR
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Tatlless, with Swept-buck Wings Far Aft, MNovy's Twin-jet Cutlass Corrier Fighter
Shows the Fernie Shape of Thmgs tm Come

strames N appenrance & Ui Unew look” plane that some bewilifeopd newspapemns prinfed s piciure upsade
Speed A gtven by the Navy guacdedly as —in the dver G00-mile-an-hour class, ‘ue] spraved mto specmld
ateed tail pipes called “alerbamers” Eyes bopst suppserpwer Jor quick take-oll

”;!_|'| the | HTIESE, i1 pibll=1.1 fesderned 1 ._'-' L 0 45 1 () O =L - I'il'l'l'l'_ |'l"-
o far back they stem almeet an afterthoweiit L sinch lremendous speedds e turbodenl waki

Litrifet thie il so Chande Yaueht etsineees ot ie i oompsleie [rystead], Fins rise froim thes wing

e, Slats on the Jending edps 1t tor ahke-of and lipding. Wheels nest' i iin stubs under Pee wing
The swordiEh nose srke of this prototvpe (3 o b ciftving ted [nvtraments ) spikebess ate production

vrueang up frum Chance Vought's adlas, Tesil, pland to poin the Nathon's first Jing af dlelens
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igdest Warplane in the Waorld, the 1OMR-pule B-30 Packs America's Long-range Punc



Fowur Jet Endmmes Are Bomg Added, Making Thas Flyingd Battleship o Ten-engme Bomber

I i 11 I. 11 e !I I I.I ni G Bl .-.'ill I F ol TN L il _IIII| | Li LiiE i 15 Lexf 1M1k 1 I Pl .: LR

Il' L1 Ei=kM1a kil P I il Wk r IIIII I' ] 1 1 | IMEITE L in U L ICER I-...'... [ l: LINESEWE Liel :



ey gl Epfong wonimiros s aprg s o e
VIl A e =rEnly IO FialatapaT WAL PRI TRy AR aRin g
Y VPATMpey "aNUTT ArCT OOUR AR SPTEL VAN ATy U goreees)
._..__.._ L[ i RalRo] » ...__...._._ d5l1 puk -y Ij1 40wy _.."._. pE e g 1 __.__
tfdrasil pands-giiy dup Scdrioqug Smesg ooy Ceavpdo Ll o
O WIHLL VA O0RT'SY R S g pRpoo e Ml SRy v SAfpiE @' jan o
NagHaagagd 4 10 IO 0F SN « 508 Badedl A daciellng s sraea
Lpe)sh  CPEEDRR e __u..__.. L WEYE A Anosg C LT T TENTTTHET
UAOR WG 1% [l g R i, JeE POunoTET SNy ey Iy
L VT EA ol ng pO SRRl g 2 PR TRAR Y S |1 M TGRS
OO0 | WL 0) poagapEap e pur ‘pzee 0 wiody Supdilnape o pooune] 5
WIUnREm =00 Ub) e g pugooge e gasA _.______. AMOE A e
_.._____.. _"._ |¥ -____..__. I
OPEEEInS g “lariani] Mgy db o eagody pagdedad P aATY “asuijE
I SIENEROAENY Ja] MR RPEIIIny AOSEA[RY [MUO]IHAT TN MR TRl )
Mt ) DO S0y U] A TRl ROy AR IO IR SO

il 81 A4 ) iy vy EHrn iR ____.___ LT FELIE R E ] ] PRI

g gl 10 s ialeg) aadvay Cup wajaingy Wity dadagg Ay ok
AT WakY SEInG ol do segpd e Alpeonttie soof o) S e
AL M pasduaadng 10 uoiEaL DaAm R P08 AL R o) JRing

_.._._"“__._._I .._-._.._h h..._u._.w....._ ___...._"_m“.___. e .r._.-..-.._..__..__._-
E..__._.._—u.- m...__..__— -_u._.".___. __..__._“ =_|_= L PRt ) ..“__.n__-.n _..__..__._...-ﬂ_u__ L]} -—.—

SN | _L_-_ w | 1] ISIFIAN 21 i jH) ] ...l...u.__._._..:..-.“




liia 1 1
| S LU L LNLITRE Vil |

"OCHC A SUTHALE UMK o]
IR R R ®dAL O]E o jT 0 “auid
L gl ___:_._..._....._ ) gy e
FEEL] Wk p oW ATy pmiald
LLANH L ERNA S iEgur ue e
LU R R R [ EE RV TRE IV E
EVPLL JATLITAIOREN Quf) VIO T
FE GWELE WP OCINEIH 1) B s
fogcdandagul. apepae-gEng o
Wa ghd §UMIEMHUY S IO
IIU LAENIR wan 8 oadqng 2L g
SIUEITECOR =08 =aihys Dy ks
s Abldvaa (o A ARREn
(ANOE~p "I -[[R 1] Jepey
Sd| ¥ =343 SN I ) il
ST RARdTiand  [RaltieTiabLl 3
W R TN AD[] CRaJET] L LALIE
e A L]y Mg o Eieal
R ATVRERLELT S AW DR
] pamyopy foldgye anteal Gty Wi
'Erol ‘sl asquaplasg uo wmang
IHE Y AT 18 g B 11
186 1710 [0 WPl . | T4 ©
NS § ETLAOTY g 0N, Ca0d0g I3y
= o L T T BT PR jutiy

h..:_.."._E _._...___._.___..__._.._._.__m._.u" :.un_“_:__.___” i

_...._..: __.___.__.._._.. _.._.._..___.._m__ ..___.“__._.r_..n
Utsd] TUER2IG-PAdI-PO A



Belhind the Towering “1T" Tal, Crewmen Stow an XB-31 Jet Bomber's Parmchute Brake

For lumtme=s i smoll éombit-gron fsaelds, th Hi i th Irrntmine-tast: three-iel Ghenn L. Martin

botmber Fhe bLig. rakdah, swend-wing specdster was [Rf AlF Fof ipparl of groubd troop




Flying in the “"Blowtorch™ Era

aatural airfield formed by evaporation of mud-
laden waters from the Mojave Thesert hills,

Although it's an Air Force base. the Nawvy,
the NAUA, and plane makers. too, hove the
use of this il expanse of ¢lay, of the colar
and hardness of concriete.

By affording plenty of take-off room and a
safe place to land for the fastest of planes,
the Air Force saye Muroc hns saved the
country many lives and untold ndllions of
dillars, Without It even the hravest of pilots
would have hesitated to flv the planes that
hive misde o sieve of the sanic wall,

Engincer+4- Daredevil = Good Test Pllot

U the sunny deésert day when 1 landed at
Muroc from the east, the dry lake looked like
aowel o, As | stond at one end and looked
across, mirage wened its shimmering surface
i what I would hive sworn was wiler,

tin the rare occasions when rain Talls, Ayving
—excepl fromy the adioining concrele tun-
ways—has to wait till the sun drinks it uap.
The flat, cementlike surface of the try Like
k= impervious o water,

Muroc, now Edwards Air Force Base, is
retpet] foe a popuidar phlot Killed in 1948 in
the crash of o YB-49 flyving wing, the weird
tatlike bodvless bomber which the Alr Force
ardered in numbers, then shelved in favor of
tnore B-36's because of shortage of {unds,

Test pilots here live so intimately with
tlanger that they know it almost as a iriend,
of 4l least 45 a worthy opponent.

“The Air Force doesn’t pay any bonuses,”
suid one.  “You have to really like 1o fly.”

Often a lot of the enmoeer g mixed with
the daredevil behind these old-young faces.
Maj. Juckie Ridley, for exumple, has o mas-
ter's degree in aeronautical ehgineering.

Natty voung Maj. Frunk Everest thought
he shoul] Llear i Luuphr of- peiini=,

“Flying through the somic wall doesn’t make
your hair fall out or anything,” he said, grin.
ning. “It doesn’t make you any younger,
either. We've tried it.”

XN-l Pilot Sits in Sea of Nitrogen

Both of these men, and soveral others, have
flown repeatedly in the supersonic Bell X-1.
“Burly™ is the word for this bullet with wings.
To withstand the forces, then unknown, which
wirlld b met ot the wall, it was buailt tb a
strength of 18 G's—158 nimes gravity, itz own
weight,  Eighteen planes like it could  be
stacked on it= wings belore they would break.

Cne wing of Glawrarons Celenpis was painted
ariamnge, thé other white. Originally it was all
orange, bul white was found better Jor visual
tracking and the white wing makes a o
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background for photographing tufts of yam
stuck to 1its surface. In fight an aotomatic
camera tokes plctures of how these tufis
behave, thus giving data on air fow,

Breathing through an oxveen mask, the
pilot sits in u <eq of nitrogen which pres:
syrizes the cabin.  High-pressure nitrogen also
drives the “lox™ (Hguid oxygen) and aleohol
from tanks into the four rockets where the
mixture explodes. Chiel reason for the much
preater expected speed of the Bell X-1A is a
turbine pump instexd of nitrogen pressure
for fuel feed, mcreasing the time of full-
power  Highit.

When 1 sat in the tiny cahin, my heod
bumped the top, [ could sce only up and

strafght ahead, not down (page 302).

On all X-1 flights a jet “chase plane” togs
after the little bullet plane and helps it land,
Though left far h-_-hmd during rocket runs, il
closelv follows the X-1 as it comes in for a
“dend stick™ landing at 170 miles an hoar,
with all of its rockets exhausted,

“YouTe five feet above the ground, Hold
it, hold it gavs the chase pilot by rodio,

Besides the high-speed research planes. most
of the fast new Air Force fighters and bombers
come here frum the factories for their rigorous
testing by the Air Materiel Command before
acceptance.  Later they go to Eglin Air Force
Base, Floridu, for tactical testing by the Prov.
ing Ground Command.

“"Adrborne Heavy Artillery”™ i Action

In the immense climatic hangar at Eglin,
on the Gull of Mexico, planes cin be subjected
to temperatures ranging from those of the
lrhl|1lt“- o those of the top of the world.

"We check ‘em Tor operational suitabili ity—
use ‘em as they would be osed in war,” ex-
plained  Col. Murray €. Woudbury, deputy
commander. ““We run “em wide open and horse
em around, then recommencd changes in o any-
thing from tail pipe to gun sight.”

*Jets nre fine gunnery airplanes,”™ said Li
Col. J. T. Stewart, “Ina prop-driven aircraft
you have torque, the twist from the propeller.
Make a dive-bombing run and you have to
kewpr Paling the rudder.  Jets are torgque-free
at all speeds, It makes them wonderful gun-
nery Matiorms, particularly for rockets and
strafing. They'rée making remarkable records
for accurdcy.”

Fire-power demonstrations here are like the
wrath of G, Fighter-bombers like the
Thunderjet (page 319) wre alrborne heavy
artillery. Each can fire 32 five-inch rockets
while flving 300 16 600 miles an hour. or
launch four “Tiny Tim' rockets, each with a
war head that wemghs 390 pounds,



High in Aiwr B-3) Drinks lts Fill. In This New Age, Bombers Can Cirele World Xonstop

Belusiing at absiet 2000 mibles gn ot over Pogeel Soumd, i -B-50 Siperlort spbeny gasndine From a Ll
2 | { ] | ) a 1




Flying in the "“Blowtorch”

For dramatle effect. 8 World War IT Flving
Fortress  first drops  its  dozen  300-pound
bombs. Then comwes todiy’s thunderer, the
B30, dropping 20 many bombs that you feel
the enrth-shaking detonations will never stop.
Then you remember that this is mild comparerd
with the atom bomb!

Crew Calls B-36 an Air Battleship

Near Fort Worth, Texns, 1 saw these big-
gest hombers being born.  They were coming
off the assembily line in Congolidated Valtee's
vast ‘windowlesds plant, so long—three-fourths
of & mile—that foremen ride motor scoolers.
AlLB-36's, old aml pew, now are gelting four
jet ‘engines besides thelr six Pratt & Whithey
piston  engines with pusher-type propellers
(pages 300-301).

From Carswell Air Force Base near by,
these glabal bombers fly training missions that
may keepy them in the pir aoday and o halk
or more dand cover the length and breadth of
the country. One may be over your home
town tontzhi, so high that vou cn't see or
hear it; but even through clouds it can see
yvour landmarks—a benid in a rives, a bridge—
with the re-echoing mdio impulses ol its sén-
sitive rsdar.

“We don't think of it as an airplane,” 4 cap-
tnin told me. “We think of it as a flymg
battleship.”

Like & battleship’s is the claborate fire-
control system, with remotely controlled guns
that can aim themselves eerily at unseen at-
tackers by radiar. The tail stands more than
four’ stories high, and the fuseloge huos as
ety cubic feet of space as three five-room
hiwses, To go aft for thelr share of “sack
time " it one of the six bonks on long missions,
men ride a sooter through g tunnel 93 feet
limg (page 300),

Muaintniming and fiving this majestic three-
ancl-a-halfemillivo-dollar mass of machinery
i2 a0 immensely complicated that the kevnote
ot B+36 hase 15 emotionless precision,

“Disert Boys"™ and “Flameouts™

In contrast was the Fighter Schiwl at 'Wil-
lHants Alr Force Base near Phoenix. Armona,
There the cloudless desert sky was full of
voung cidets in F-80 Lockheed Shooting Star
jets, coming in for prm’rtw tandings.

Desert dust flew up in a cloud as one lud
landed just shint of the concrete mnmway.

“There s a0 desert hoy,” sawd Col. Leon Gray,
who watched each landing and winced or
prraised.

“Desert bovs" —endets whoo land short—
must stand treat for their mates thut night,
Here there's plenty of room for inexpert land-

Era 307

inges. bist on most fields & misjudged approach
could cost the pilot’s life.

Severnl fledghings made perfect landings,
“painting it on”' the ronway as smoothly as
if with an artist’s brush. Then one came in
far too fast 1o land

“Take It nround, take 1t arounid,™
trol tower told the cadet.

Far down the runway the F-80 was settling
fust, Several tense seconds paszed before the
jet engine resumed Tull power and pushed the
pline up out of danger for another, morg sue-
4:2:151'::], attenpt.

“Why dud the pilot wait so long?™ T asked.

YA Jet doesn'y respand as quickly as a von-
ventional airplane,” explained th{- chief in-
structor, Maj. Charlie Cole. "I thmt boy
haid been too eager or <cared and hod lJlJ:’lEd
his throttle forward fost, he would have got
whit we call a ‘flameout.’ There’s a rumble,
and a big ol of fre comee out of the tail pipe.
The engine is gone, 115 fire blown out.

“Sometimes it catches again, like the flame
in i gas stove ‘when vou blow . 11 not, the
pilot's in real rrouhle,”

Remuarked one of the Acriojels. the base's
crack aerobotic team, “Because of that time
lag jn a jet, you've got to think ahead of your
plane—Eknow what vou're going o do before
the time comes to do it

Fuel Flows Like Water in Sink

Jet pilots must alwavs know where they
are. 1 they get lost, they may run out of fuel.

Jets burn gasoline or kerosene so fast that
instead of an ontlinary giuge they carry a
liguidometer that conztantly ticks off the num-
her of sallons remaining. O missions pilots
often must figure o closely that they reach
their home base with only enough [uel for one
go-around 10 case they misjudge the lnnding.
Just for a second landing attempt an F-80
needs ot least 22 gallonz.

“When I'm fving low at full speed,” an
F-86 Sabre pilot told me, “T burn almost a
gnllon, every four seconds.”

Fuel spravs into the eagine at the mate of
water from a wide-open kitchen faucet,

Both rotkets amed jets push a plane along
by the time-honored Isaac Newton law of
physics that to every action there is an egunl
and opposite reaction.  The motion of the
pline i the ppposite reaction too the blast
of hot gases, like the recail of a gun, Rockets
differ from jets chiefly in the Fact 1hat they
burh different Tuel and carry their own oxygen.

No jet is efficient in fuel consumption ot
Jow speed and Tow altitude.  Approaching o
kencing field at 200 miles an howr, it burmns
abwopl a8 much as it ‘would nt 600 ot 20,000

the con-



PRINOAT 25008 133) &7 "R 3 0LE 0M IIFE 3 .__._ a1 ] Yel1=) Enaeg (e ST JOG1000 W) AUppeny T SPannd fe're Ny eo] MaF ATy puae Jogml) RN |

_q__.__ ._._._____m.n.__”._.i-___. Hum ] B pup sun | i _...._._.__._...4_.”_..___.___. HALL ), Woapjgody ¥y __..._._.__.__._.__u __..._..___r_."__._..__._.__m“_ TG T AL AT AN DU AL DT aMTT

el s i .____ Al i EO ', ug| SAig L ikl | ARl I Ld _ WL __. Cl L _.mu iy (KR HARE] __ il _.._._I.u. -__ 1 __..___ pisaryed __ il
i Ll THE ] ..1 FH —.__. ¥ atuid s LESLLATLI TLITT |t T JECTL LITh W A | L Bh I il 1 ”.__._ _...__ T __ | Il [T LU weal 1 Jeiki " el st i

U_“___....__n..ﬂ _.m_.__._.._"_-.-u..‘.du LN PRy u.J_.m_n_.__.u.d. _.._m.._u_..__.u-r. ."._.-._".n__-q._ A .-..-.r_q_.;.H .J._q.__m“”' FL__r_r”__UT._ It ...-...-.__u_..'_r.. _.J..-._.H .__.“____.—. .,...n__"___._“.__..un.m— ik r-.ﬂ. ._..._.”..._L ....uun:".uq— 1




.L__....__ _._.____.:. i i _.:._...__..:.__ 1 .__h__- |..__. Hip A0 JorEsmiins __. ifi ___.__._._.___
=ElT ] iad ___.___.q::.:_ LT ._ ELIE | 16 ....___.____.._ i ..____ ..m_._:_:_ KT O .__..__ L1
GHEEPIOME FOTAf,, o1 '|ang il popeEo) gEC “Cur kedodl ) panoo o pekacds oaq

m:____......_ il ___.__ __..__l._l...__ .__m_.___._m ..__._.L .._-...._u_._ ..._._.._u_._...". _._E_u. ._..._“ (HEEEE ] Lyl ..:..._.__.

m___..:._L_.._..un_:I jO - urpmay] ol m..._h_”._t_.__.”..— _uJuF_h.ﬁJ_m L=y r,._T.z..._L

L) AT [ L Gakd] wisa ] MGG IEIRETRUn T aagy 1anane ) [t FEf ..__q:_ [rEF Capn ey jrenag

AR JND1 A fam JUT LG _ 11§ -___ LD w | UEmdry 26 'ayngaml i ..m__ "__..._.._...___

(400 "0 =000 eamuiky sunfses 17 e PAEsLD - fradtanesa 1 srIaunid [ie

MTITTREIFU. ST SEVETVWESEREY RALIUTY] ._:.._.:_......: g .._____ L] 57 VI TiES ©ig
hu:._.._...r.___...._ it .ru_.m._:._ _.:.:._.E.;_... e ._..r.:—_._"_._—_ —.__._p:_._. n "__.. ..___.____.._.__.u__ :—_"- :-

(LD “eaddg] 1% '@




F sl

-

The National Geographic Magazing

A Scicntist Peers ot o Ramjet; [ts Thunder Is Heard Miles Away

Rendy for a rosgong est run, the “dving stovepipe”™ stands oty wo lurgest known lnster-Lhan-sotil
wine turnel ai the NACA' Lewis Flight Fropulsion Labomtory, Cleveland, After a last-minuie chock through
fadh-1Rick winddisss, the | ety mu AR i 114 * 1 B, 1 | if,  Fuel buens Hereely |
ir o i b ing rammed pa i i) ne into the pipe of hun | i | | L fiw |
bimmelier it | 1 1] pand= of thrist, vguivalben) T {RWY ETa] T 0t twior | X
) ienid o e 421 i i R} i Al 1l jeh I | prerils i !
(eet,  lts eneine 15 most economical m fuel Patterson Alr Force Hase were mystiiied too
o seoined 90 percent of {ull power, compared  Thevy were making hgh-altitude diving tesis
o ahout 60 percent for a4 piston engine. with Sabre jet oehters, but it sedmed ihoredc-
\lsoo 11 Eives more miles to the giallom in ilsle that these conlbd be the cause
the Fare et air wher drae.” the frction Test ||I---..-|_ howevir.  thal L :.II'!
f the atmosphere, 5 low and where less air  capsed the sounds.  Sabres dyved at hgh speed
flows through the engive. Sipce the rato of  from 42,000 feet, pulling out abruptly
ued toalr = coratant. less fuel s burned. ahoul 28,000, Fonl tHmie thal string
In addition to the turbojet engine (page thunderclap was heard on the ground, mots
41 one new Behter will have tiwkets fop  than five milee below, The NACA i< investi
exirn boost [poge 2837, Many more have the  gating the phenomenon, oppeceéntly o resull
ifterburner, a stninless-steel tail pipe, with of supersonic shock waves.
pstalile pogele, in which a spray of wddi- Jets have given fving many new tern
tional fuel i burned in the aleeady  tre- Jet jockey” struck me as especially apt b
mendoushy poweriol Dlast Trom the turbojet cause, with no eneine and pooge odl i frond of
AN [t more than douliles the consamp him. a : [t b !.fl!.'n| visibsthty and niust
tion of fuel, but adds greatly to the speed.  feel a bit as of be were niding a race horse
Last April the people of Dayton, Ohio Instead of “prop wansh™—the propeller’s qis
vere mvatihed by Yexplosionsg” ke thunde Insi—awe now have "Dblow wazh. ™ the stream
clans coming out of a ¢lear sky. Oficers of  of hot gases, which can have a vinlent efiecl

the Adr Materiel Command ut near-by YWnzht an i lane Ianding too clove behind



Flying in the “"Blowtorch” Fra

Some pilots call their jets “blowtorches,™
“hrecans,” or just Ycant.” Ooe hears such
instructions from the control tower a8 “turn
down vour wick and come on in.”  Airmen
have been quick to spot the likeness to a bis
lkerosene stove.

“Huot seat™ is another new air term. It
refers (o the ejection seat, used in jet fighters,
when the device s “armed’ ' —ready to [re.®

Last word ol the mechanic to the jet pilot
15, “The seat’s hot, Be careful!” He means
that the explosive charge s in place and the
safety cotter pin removed,

Jeis' *Hot Seat™ Saves Lives

At ithe high speeds usually flown by jets,
a pilot would have little chance of Jumping
clear,  Even i the ferce air stream wobld et
hime oul. he might Be strock and killed by
the tail, The efection seat explodes him ont—
60 Teet high in a second [page 256,

Roth Air Force and Navy have training
towers where new jet pilots can ride the hot
seal. At the Nave's Mustin Field, in Phila-
delphia, I saw this “fived from agun’’ routine,

A cartridge like the shell of a smull cannon
was inserted beneath a seat on vertical tracks
rutining up the steel tower. When the man
i it vanked down a U curtain over his foce,
he tripped o trigges that fired the charge, Cne
secenud be was sitfing at the fo of (he fower!
the next he wiaa 45 feer up.

"TFFor these tests the choarge is lighter than
usew] in g plane,” said the smiling human
projectile when he wias lowered—much more
slowly, “Even the full charge isn't too bod
it's not moch worse than {alling down hard on
your seat when fce skating.”

In the first 40 inches the rider goes from
zern to 40 mbes an hour, stealght up. For
d filth of 4 secomd he is subjected to a force
af 1% to 20 times his own weight (Lhe jressure
on the seat of the pants of a 200-pound man
is 3,000 1o 4,000 pounds) ; bot this is s brief
it toes po harm o 8 man n good health.

Like the Hritish, the Navy uses the curtain
chiefly to protect the face from the furious
blast of the air stream at 500 or 600 miles
an hour,  Esperiments with winds of muoch
slower speed show that they make the fesh
in the {Hce ripple like 3 fag in a breeze. The
Air Force uses ndv curtiain, having: declded the
nir blast s too beief to e hormiul.  Both
types of seat have saved lives,

List year Sepond Lt Dick OLeary had
troabde with thi elevator controls of his jet
fighter while fiving from March A Foree
Base, Catifornia.  Deciding o bsil out by
ebection seat. he tried o jeitison his cockpi
canopy, bot that transparent lid stubbornly
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refused to budge, At last he was forced 1o
crash-land in 3 wheat field.

The instant (he plane hit the groumd the
seat fired, exploding the pilot back into the
air. He fell with at least as much [oree ps
if he had fullen off n house amd was badly
injuredd.  'But bemmgz blown free doubtless
saved his Hife; the plane was a total loss,

For high-altitude ¢scape, the Navy is fry-
ing & pew idea which it ealls the bhreakaway
cockpit. Not the seat but the whole enclesed
cabin in which the pilot sits is hlown free
Three tail fine s.mhi}fzf thiz streamlingd cap-
sule, which looks like a small wingless plane.
Still pressurized, it provides breathahle air
and protection from the intense cold.  Parn-
chutes bring it down slowly, ond if It alights
om owater it floats like 3 boat,

“1 hope we get something like that soson,”
sild o high-flving Banshee pilot 1 talked with
ot the U, 5. Naval Alr Test Center, Patuxent
River, Maryvland,

“At present, if vou bail out above 35000
feet you might as well give up. You'll freeze
before vou got down,"

At the Novy's Mustin Field and Patuxent.
anel ar Wright-Fatterson  Air Force  Base,
Davion, not only planes and materiel are
tested, bul also the tolernoce of the human
bisly., Todav's high speeds, and the much
greater ones foreseen In aviatlon's tomorrow,
make this of major importance,

How It Feels o Black Owut

Gravity forces, or Grs, brought o bear on
a pilot when he pulls owt of o dive at 500 or
600 miles an hour are =0 great that he may
bifack out—iuan blind temporariby-—forget where
he is, and become unconscious.  All this can
happen befire you can count to ten,

The reasan s that, with 4 gravity pull of
apveral tines a man's weleht, the heart can nw
Ionger pump blood uphill to the eves and
hrain, The éffect i< pe i vour neck suddenly
hecame severn] times os long ps it 5. HBlood
“poals” in the lower part of the body,

Test pilot Cene Mav bad 1old me how I
feels:

“First you gray out—the day looks darker
—and vour wvision narrews tll vou can see
only siraight ahead. An inexperienced man
may get hysterical, black out, and faint.  The
same wotlld biappen o an experiencod -pilot
if the (¢ forces contimoed. but, being familinr
with the symplom=, he eases the pull-out,
reducing  the Torces. nmd promptly  returns
to normnl,”

* o "Our Al Ape Speeds Abewd” by F. Rirroans
Colion, MNatiesarn Laswimarsn Macanse, Feliraary,
1HHIN:
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Tensing the muscles reduces the pooling
of blood in the lower body and enabiles a man
o withstand more '3 than normally, But
since this would be too exhausting in combat,
fighter pilots wear “G suits” with rabber
bladders that help by automatically pressing
pgainst the legs amnd abdomen.

Ta study these eiffects. specialists in avia-
tion medicine have contrived human centri-
fuges that spin a man at 25 or 30 miles an
hour. To see how it feels to bluck out, 1 mde
the centrifuge in the Aero Medical Laboratory
at Wright-Patterson, The device is a long
metal frame pivoled in the middle and whirled
by a 250-harsepower electric molor,

Riding a Muman Centriluge

Though 1 felr like a voluntary guinea pig,
I was escarted to the “human™ end and har-
nessecl to i seal in oa little eab, pivoted to
awing oot horizontally when this super merry-
go-round starts o tum.

On a panel directly in front of me gleamed
fwin small electric lights., Near the sides of
the panel were Lwo others. One of the lights
im the middle was constant. The other three
Hgghts | could tum off by switches in a grip
clutched in my right hand.

“Alwnys look at the lights straight ahed,”
directied the major-domo of the centrifuge,
cansoientions Ernesit K. Muartin,  “*You'll see
the other two out of the corners of your eves.

“Every time you see a light come on, jt's
up to yvou o turn it o, Tf you don't turn
them off, 1l know you've blacked oot aml
can't see them. Ovcasionally 11 sounid this
bugger.  If voo don't wen it off, T koow
Vou're unconscious,”’

Carefully he explpined that 1 must relix
completely 1o find my true 7 Gowolernnce.”

He took his seat at the center of the cen-
trifuge, like a merry-go-round motorman,

“My eves will be on vou every secomd,”
came his voice through a loud-speaker in the
cab. “Just relax now. Pretend you're Sitting
in an armchar at home.™

He gave the word 1o apply power,

Sipldenly T was driven down mio my sent!
myv head swung forward. seemed 1o weigh 30
pounds.  Lighte come o, 1 turned them off.
Those at the sides Tooked a bit dimmer.  As
the whirling ceased, 1 seemed to be pitching
end over ened, down and down,

Grinming, Mr. Martin apens] the door.

“That pitching sensation,” he said, “results
[rom the [nct that the cab swingz back to
the wertical Jrom the horfzontal when the
centrifuge stops. After a few rides you don't
{eel it."

| told him 1 thought my marginal vision

The National Geographic Magazine

had grayed a hit. (I felt as if my temples
hai. 1o0.)

We tried jt three maore times, faster, and
my tolerance proved to be about average, just
uncder four Gz, Each ride lusts only 15 sec-
ands but seems longer.

Ooce the operator stopped the centrifuge
after pnly vight seconds-—an emergency stop.
In that briel time | had reached the point
where T failed to respond to Heghts or buzzer
and was i a condused state on the threshold
ol uneonseiosness,

As the cab swung to a stop, 1 realized that
the buzzer was going—had been buzzing a
lung time, it seemed—and 1 rather peevishly
switched it off, ns a sleepy man Lurns off an
alarm clock. T'm glad | wisn't flying a plane
In that propey state.

Research with the centrifuge shows that a
man lying down can stand abowt twice as
many (s 35 one who Is sitting. At Wright-
Patterson | saw a bedlike device on which
pilut would lie prone, 112 use may come when
planes fiy even foster than today.

At Muroc the Air Force has a “human
decelerator” (o test the forces mpoeed on
airmen by the sutlden stop of n crash Linding.
A rail ear dubbed the “hor rod™ i Ilasted
hy mockets to 3 spesd of 200 miles an hour,
then abruptly browght to 4 conteolled stop
by brakes in the rails.

Omne recommondation resulting from  these
teste is that future Air Force puassetger-(vpe
adreraft have sedts facing the rear.  1f they
crast-land, occupante have a better chance if
braced by the hack of the seat,

Plane Tortured as if on the Rack

Alrerpft companies make equally exhaus-
tive tests to see how much their plates can
stand, In the Chance Vought factory at
Dallas T saw the first Navy F7U Cutlass off
the assembliy line undergoing structaral for-
ture,  Factory men dropped it from varions
heights.  Heave pulle were applied to its
wings and body, moch a5 human victims in
the Middle Ages were stretched on the rack.

“That one’s hiuilt to be desiroved,” said
one.  “AWe load it down il it breaks.”

Fuctory manager Bert Taliaferro grimaced,

“Every time thev drop it," he said, “and
every time they twenk it, I suffer for fear
something will break before its tme. I it
dovs. T have to wo inta the entraile and
strengthen Jt,"

With all thesg jet fighters and bombers, one
expects tosee at least ane propellerless traps-
port.  In all the United States there is none.
Plane makers say they can’t afford the gamble
—20 1040 million dollars.
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Flving in the

Give them an ordér and they will build
¥Ou Gne, or a5 many as you can pay for. But
U. S airlines are not investing that kind of
money in jets ds yvet, There ang oo mouny
prrrl'lh'-mﬁ to be licked, they say, n npﬂ-lrm;l.
pure-jet  transports with the afr navigation
svstem we have today.  For example, you
can’t “stack up” Jets walting 1o Jand, At low
speeed anid altitude they bum up too much
fuel,

Turboprop Harnesses Jei ta Propeller

All admit that the pure-jet airliner will
come, bui meanwhile some American compa-
nies Tavor the gas-tuchine “turboprop.”  This
harnesses the turlojet’s blast of hot gases
to turn a propeller instead of using its power
purely as jet thrust (pages 287 and 314).
Such engines arg \rl'hmimnlﬁi compiired with
the piston enging,

With the turboprop its advociutes predict
aitliner speeds up to 300 miles an hour or even
more.  Lhe British are building plapes of this
type, and in this country several companies
are planning to repluce piston engines with
LUrbOprop power.

Comgalidated Voltee's  revolutionsry
turboprop flving boat made it first fights
last spring, and Douglas revealed in June
that it s flight-testing a powerful new Navy
carrier-type attick plane, the XA2D Sky-
shark, Hoth are driven by the 5500horse-
power twin-jet gas-turbine enging built by the
Allison Division of General Motors.

Meeting the challenge of the jet, propeller
makers are developing blades so thin but
strong, with knifelie edges, thot they work
without too much loss of éfliclency when their
tips are traveling at supersonic speeds. En-
gineers of Hamilton Stamdard  Division of
United Alrcraft say new  blade degigns in
wind-tunnel tests have operated ot 80 pet-
cent efficiency ot airplane- speeds up to 600
miles an hour at sea level

In the battle with the jet the propeller is
still an its feet and fghiing: the turboprop
openy nnew field for it amnd for most pur-
poses the economical old piston engine retains
ite hald, Long range made piston-engined
F-51 and F:B2 fighters, as well as bombers,
uselul 1o our forces ﬁg;htiﬂg in Korea,

Latest development in rargn carrying s
the use of large streamlined “pods” carried
under the fuselage and quickly detached when
the plane lands, On Fairchilkl’s XC-120
exporimental “pack plane”™ for the Air Force,
this bir detachable cargo van makes up the
whole lower two-thirds of the fuselage,

Pigseckl Helicopter Corporation, maker of
the twin-motor  “flyving  banang,”  foresees

“Blowtorch”
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copters picking up such pods at airports and
lving them into town, For the military it is
building o pod-carrving copter, the XH-16,
about as Jomg as & four-engined airliner,

As behits the homeland of Sic Frank Whit-
tle, proneer of jet propulsion, Great Britain
has the world's first jer airliner, the 45-pas-
senger de Havilland Comet (page 517). How
does it Teel 10 ride in the Comet al dearly
300 miles an hour, eight miles above the
earth?  From England comes this elogquent
UTISWET

“Paradoxically, there Is a sensation of being
prrised . motionless in space.  Because of the
greatl height, the scone below scarcely appears
to move; because of the stahility of the atmos-
phere, the aircraft remains tock-steady. The
gas lurbine’s complete freedom from vibra-
tion is unexpected in a vehicle of great power;
and the absence of all visible signs of engines,
propellers, or other moving parts completes
the llusion,™

At New York last spring 1 saw the first
jet transport in this bhemisphere, the Aveo
Jetliner, {nm by A V. Roe Canatla Linvited.
Thi hll-l-r—‘-'lumt foir-jet Canadizn airliner, de-
ﬂqm-tl to carry a5 many as 60 passengers
had inst Aown the 365 miles from ['r_lrl:urntu
in four seconds less than an hour.

Today's propelleriess planes are driven by
the turbojel, which uses a turbine (o compress
the wir in which fuel is buroed (page 514).
Producers in this countey are Allison, General
Eleciric, 'ratt & Whitney, and Westinghouse.

Ramjers Drive Missiles and Helicopiers

A real Buck Rogers device i the fnbulously
fast and powerful ramiot engine, Unlike the
turbiojet, it needs no air compressor, Essen-
tinlly a fire in a flyving stovepipe. the ramijet
gels it= nome from the fact that the air i
romnwed through it and compressed by the
sheer speed of fts flight,

Ramijets do not begin 1o work well until
they nenr the speed of soumd. Tno missiles,
mcket power gives them their initial boost.
In airplanes of the future, engineers say, the
turbojet micht be teamed with the ramjet,
the latter taking over at about the speed of
saund,  Huot first o way would have to hbe
found to moderate the heat resulting from
friction of air on such a man-muade metecr,

Big ramjet engines pack so much power
that in “hat run™ tests gt Daingerfielil, Texas,
aril Cleveland (page 310) theéy rattle windows
arul dishes two to four miles awiy, At the
Wright plant in Wood-Ridee, New J-I:'[-.E‘f it
takies a big battery Of silencers, heavy springs,
and 120 tons of concrete foundation 1 stifle
the ramjet’s roar so it won't break dishes,
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Sea to lLakes on the St Lawrence

By Grorce W. Loxc

IF ik Hlluserations by National Geographtc Photographers B, Aunthony Steseart
and John FE. Fleteher

B, McLEAN, powerful Canoadian
N Government fcebreaker, stole from
e her berth at Sorel and hesded up the
ice-choled 81, Lawrence River in the cold,
gray dawn, An hour later, spug in my bunlk,
I was catapulted inte comscinusness when her
reinforced bow mmmed into 24 inches of snow-
tpiped ice, end of the previous day's cut.

Probing, feinting, battering., Mclean
mounted & relentless offensive (page 362).
Blusk found the sturdy ship six hard-won
miles nearer her objective—Maontreal Harlsor,
gilent and white in winter’s grip:

“Laowks Tike an early opening this vear,” said
Herb Lund, Department of Transport engi-
neer, as we watched the battle from the bridee.

“Can’t tell, though,” he added, “We may
mt & jom tomorrow and make only 300 feet.”

Cver miuges of scalding ten Herb and T talkesd
icehreaking on the St Lawrence,

“Below Quehec the river never freeses over
solit,  Abowve the ¢ily the ice is shore-to-shore,
and jams form sometimes K0 feet thick.

“Before we had breakers the jams acted
like dams, and there were serious floods. Now
we start In varly February, clear the chinnel
to Montreal, and k the ice moving, We
haven't harl a big floed in over 20 vears.”

“I thought this icebreaking was done 1o free
the port of Mantreal for shipping,” 1 said.

“Tt helps that way, too,” Herb answered.
“Snce 1908, when icebreaking began here,
we ve added almost two weels 1o the naviga-

tion season. That meane a lot oo big port
like Montreal.”

Open Channel Forvensts Spring

First signs of spring along the St Lawrence
are these big breakers pounding it ive jams.
Montreal newspapers publish duily  charts
of their progress: resders follow  them s
L. 5. sports fans follow the standing of their
city’s hall team. Maontrealers tnke n personal
Eﬁriﬂ in thi=s annoal victory over Nature when
caclines shout “Channel Open to Quebec!™

Then river ports begin to stir. Riveting phd
haimering sound on awakening water {ronts
Channel markers are set in place: range lights
hegin to blink, Canada’s great highway of
ocean trade is opening for business,

Navigation begins about April 15, Usually,
somie days: before, venturesome ships' risk the
last remnants of ice in gulf and river. Their

skippers race for the gold-headed cane Mont-
real wwards each spring to the captain of the
first oversens vessel in port. In 1949 Capi,
A, §. Baxter, of the Mont Alta, sel an all-time
record by docking April 7 (page 347).

The force of a continent fows in this awak-
ened River S Lawrence, Mapy confine fis
name o the majestic channel coursing north
wnel east that siphons the Great Lakes. Ac
tually, is source is the little 51 Louis River
ffowing ino Lake Superior’s western tip. The
Grent Lakes are but gigantic widenings in a
river system that spans half of North Ametica
and ylrains an area almost as large ns: Alaska
\map, pages 326-71.

Great Lakes Control Rivers Flow

These vast lakes mwld the river's chame-
ter.  Immense seftling basing, thev «pill o clear
atil sparkling flood almost free of silt.  Huge
vatural reservoirs; they keep it ow muore
constant than any other lorge river s

No “0l' Man River" this—ao seasonal ram-
pages, no conrse-changing whimsy, no mudrdy
cargo carrierd to ooseaside delta. Vexed only
by rapids in its upper reaches, the St Law-
rence flows from the heart of America 1o the
Athantic.

Jucgues Cartier, hold Breton sea captain,
discovered this wide crack in the New Waorld
more than 400 vears age, Then France sought
no<hart cut to the fabolons Indies,  Recomnoi-
tering the gulf in 15334, Cartier thought the
[irige was his,

Returning the pext year, he beat his way
upriver 1,000 miles’ to the present site of
Montreal. Near by, foaming rapids dashed
his hopes, Cartier had found niot 1 Northwest
Passage (o distamt Cathay bit a midwest pas-
sape leading to the interior of a vast continent.

Cartier’'s midwest passage waive lnter Frendh-
men the key to o continent, Conpecting by
easy portages with other vast witersheds,
opened Amerlea from the upper Ohin to the
Rockies and from Hudson Bav to the Gull of
Mexico,

While Maine-to-Georgia mouwntains dammed
the tide of English colonists, the French
patddled their swilt conoes over a0 far-fung
inband empire.

Far 150 vears New France, cradled in the
3. Lawrence Valley, lived on s gengraphic
monapoly.  Lusty vovagears, irapping  the
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Proposed St Lawrence Waterway Would Turn Madsvest Cuoies info Seaports

First suppested m 1895, the Uinited Stotes-Canaduin plan culls for a nsvigation channel 27 fect or more deep
etwern Montrogl and Lake Untpro, deepesinge of Grost Lokes' harbssrs and conoecting civers. Huope loeks
ol Bl and lower shipes arcund enphids. o dam v the internationsl section between Ontano and New York
waolld provide 2200000 fwrsepower.  Dieep-sen vessel could stesm 2500 milez inland to the heant of America
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Ouebec-Labrador boundary, have proved 357
million tons of high-grade, easily accessible
iron are.  To date they have tested only o
(raction of the urr-rh:h Labrador tmu}.,h imn
places where the ore thrusts noked to the
surface.

As tich or richer than Minnesota's famel
Mesahi Range, depleted by two wars, the new
find poses tough trangportation problems, Tt's
& long haul from Ungavie to the blast furnaces.

Present plans call for o 360-mile railroad
south to deepawater Seven Tslands. There the
St. Lawrence will inke over the job of getting
this fat medustrial pig 1o market.®

Farther east 1T had alrendy seen one effect
of this shore’s newly opened treasure chest.
Havre St. Pierre, remote river “metropolis,”
wiis honming like a Klondike town of 50 vears
ago,  Pile drivers hammered Toundations for
4 big new wharl, Farth movers strained and
men Inboted to push a rallroad inland.

Not gold but milltons of tons of titaniom
ore had boosted the town's temperature,

Known until a2 few vears apgo chieflly as a
white powder used in making paint, titaniom
can now be produced in once-rare mmetal form,
As such ft is 70 percent heavier but =ix times
stronger than aluminum, 40 percent lghter
and about equal to steel in strength,  Remiark-
ably resistant to corresion, this middleweight
metal promises to play a vital mole in modemn
technology.

From Seven Tshinds we traced o wide-sweep-
ing coast that curved south. As we rounded
Pointe des Monts, T climbal the bridge,

“Know where the river's mouth is?" the
captiain askedl,

“Well, the Canadian Geographical Board
nnd a royal proclimation of 1763 say it's at
the western end of Anticosti Island,” | an-
sﬂ-eemd.

“Sounds impressive,” said the skipper, “but
moet rivermen will say it's right here. At
Anticosti it's 100 miles across: only 28 here.
Some people say the mouth's at Father Point,
where pitlots Dowrd {]t'-l*fl-‘ll.‘ifli ships, | even
know a fellow who savs it's al L!n-rl:tf L ity!
Anyway, it's a tough river to tie down,”

Later I heard nll these opinfons and more,
But I had to agree with the captain.  Here,
with both shores in sight, the incoming
traveler gets his first fe2l of the river.

Baic Comeau, Paper-buile City

On the shores Banking Pointe des Monts fg
fulpe s hig buziness. At every harbor flumes
float loge dockside and spit them into boats
(page 349).

The chief town, Baie Comenny, held plenty
ol surprizses—paved streets, ine hotels; cathe-

The Nuational Geographic Muagnzine

dral, streamlned store fronts, hospital. Tts
3,000 people find recreation in a big commu-
nity center, gymnasinm, sports arena, curling
¢lub, sitf run mnd 1o,

U. 5. newspaper interests built the town in
# howling wildernees little more than a dosen
venrs apa.  1ts fast paper machines roll out
150,000 tons of newsprinl a vear for big New
York and Chicago dailies.

More than hall of Canada’s vast newsprind
Fmdu:ﬁun comes from the ‘*I Lawrence Val-
&Y. I"'I.l]pm.i:rd ‘mountains,” stored agninst
the winter fresee-up, are 3 river trademark.
Characteristic sight (and Christmaslike smell)
I= m 5t. Lawrence pulp boat, harked pine,
spruce, and balsam logs:stacked on deck.

Pulp Boats Are Family Aflairs

Sunrise to dusk, these wooden tramps parade
the lower 3i. Lawrence, their Diesels ham-
mering the air. Linking small ports and big
mille, they haul forests of pulpwood,  Sharp
prowed, rotind of stern, their lines come down
from 17th-century Hreton ships. [n size they
approximuate the vessely that Cartier satled.

French-Canadinn to the keel. thev bear such
names as Gaspésionne, Alve, Mant Lawrention,
Often as pot their skippers sail en ha:mﬂ'r
Madame cooks, does the “housework.” takes
her turn at the wheel, Children may romp
the decks, dnd didies festoon the lines.

Deep-sea skippers snort at these boats,

“Pin flatz’ we call ‘em,” one veteran cap-
tain told me, “and don't ask me why,  Bloody
nuisance they are, ton, Their crews nre ns
independent as their Norman ancestors: may
cut right across vour bow just for fun.”

Slowly the great river norrows.  Slate-hlue
Laurentians, crowding shoreward, raise a
frowning coastal wall, Splitting these reluc-
tant hills; the deep-volumned Saguenay River
pours fram its fiordlike chasm,

Later T took the popular Saguenav cruise.
In storied Tadoussac, at this amazing tribu-
tarv's mouth, I glimpsed a bit of Canadn’s
carly history., Long before (ueshic  was
fountded, Tadoussac wius a rendezvous of
Basque whale fishers and Frepch {fur traders,

I visited the old Indian chapel and rang
its 1647 bell, 1 studied corfous Indian arti-
focts in a stockaded log museum. replicn of
Chnarla's Tirst h.'1|.1|t:1|1un., a trading post built
on this very spal in 1600,

Alontagnais I'ndisgns, summeriog here, told
Cuartier whopping tales of a fabulous “king:
(o of the Samuwenav,” where wool-clad white
mwn liverd and gold abounded.

® See “Duelec’s Foreste, Farma, and Frontiers,™ by
Andrew H. Brown, Nazmoeas Geronwrrrss Maoizise:
October, 1934,
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Sea to Lakes on

Our ervise ship hendid up the Sagoenay ot
a setting sun, Sheer, glacier-gouged rock witlls
rivse hundreds of feet,  Beneath our keel bluck
waters swirled to almost equal depths (p. 348).

More than scenic is the Saguenay. [eep
into the Quebec wilderness the river has thrist
i salient of civilization.® On its incredible
depths, nearly 1,000 feet, big ocean freighters
pish miles jnto the hintetland. 1ts narrow
upper seciion, & torrent that drops: 300 feet
in 30 miles, generates more  hydeoeleciric
wiwer than either Grand Coulee or Hoover
E‘Jnm- With it, thriving Saguenay towns tum
out vast quantities of pewsprint and o guaries
of the world's aluminum.

North Skare, however, passed the Saguenay
with scarcely a sidewnrd glance, Past tower-
ing headlands we steamed Quebecward. These
dark Laurentian outposts were olid-timers when
the Himalayas were bomm, They end in
frowning, 1.900-foot Cap Tourmente, which
Champlain named for the tormented water
swirling ot its base. Here every spring amd
autumn migrating snow geese by the thou-
wnds make a St. Lawrence stopover.

[ deck we watched entronced as these
shadow-draped capes glided past in echelon.
River-level towns, like Baie St Paul, snuggled
in tributiry vallevs; upland farms and vil-
lages sprawled high on sunny slopes.  Con-
necting them, un adventuring road climbwed
il dipped.

Antther diuy 1 rovde that gravel roller coaster.
It rose and fell 5o fust my ears kept popping.
Changing, breath-taking scenes rewnrded every
chimb—the broad =St Lawrence, Mediteroa-
nean-hlue:  emerild-green Blands:  toviike
ships far below: the dim south shore.  Brief
showers alternated with bright sunlight.

Many Have Seortish Name, Freoch Tongue

Al fashionable Murray Bay, “Newpori of
the North,” 1 Tonched in luxurions Monoir
Richeliey, saw its remarkable collection of
Canadian art, and browsed o the handicraft
shops of Pointe po Pic (page 354), Cham-
plain called this uirbor La Malbule, “the bad
bay," because of its tricky currents.

The town retains the name, bot the hay
begrs. that of (GGen, James Murray. one of
Wolfe's nides.  After the conguest. dishanded
regiments of Murray's Scottish Hlighlanders
settled this shore and married French gicls,
Here live McTavishes. MacDonalds, Mac-
gregors who speak no English!

Turning stern to the Laurentinne our ship
headed into the deep south chonnel aroond
big, pastoral Tle d'Orléans. Near the tsland's
seawnrd end wlt and fresh water meet in the
fuid front line of a battle that dafly swings to

the St Lawrence
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ame] Troy, both eternal and new with every tide.

Hers fresh aml - salty currents mioy fow sade
by side in opposite directons.  Rock ledges
hetween may have marine algag on one side,
fresh-water fora on the other.  Ogean fish
sometimes (ollow saline paths deep into fresh-
water precinets; flrinking cattle watch por-
polges play.  Some towns fnd themsslvex on
frish water at low tide. on sall e high.

Storied Quebee, French Canoda's Capiral

Nearing Quebec, passengers crowiled the rail
to glimpue the historic rock-bullt city (page
320, After the lower river's open spaces, the
channel s mile width seemerd canal-like. Alead,
n bend hid the civ and seemed to close this
wnter gateway (o the west. Right here Car-
tigr's heart maust have smlk.

Slowly the roafs spires, and battlements of
French Canada's capital swung into view, and
the gorgelike Quebec narrows opensd.  Climb-
ing the slope of Cape Dinmond, once the cor-
nersione of New France, the storied city stoond
ait In bold relief ¥ A lowering sun bathed the
rock in mellow Fight and turned the windows
of lavis, across the river, to gold,

Few cities can boast such o spectacular gite.

The French. nd later the British, made
it the Gibraltar of America.  For 130 years
Cruehier, high on her headland, defied her foes,

But the hirvgd fiver proved an Achillis’ heel.
Tn 1759 British sea power brought besieging
redeoats: Wolle amd his men climbed] o glory
o the Pluins of Abrmbam: and Quebec jell,
The pest spring French forces defeated Mur-
tiy pt Ste. Fov, outslde the city’s gates, aml
bottlind him wp.  But when the e wemt out,
the river bronght i Britigh reinforcements,

Capt. James Cook, latér of Pacific explors-
ticn foame, made the first real chart of the
river up 10 Quebec. He was o young officer
with the naval {orces supporiing Waolie.

Phuring the French regime, and for into the
British, Quetwe—then the head of ocean navi-
mation—was Canadi’s emporium and  chief
pott. With vast forests to dmw on and the
river to ot them, <he huilt sailing ships by
the hundreds, ond was Jong British America’s
leading Limber port.

[ 1825 she built the Inrgest ship the world
huid seen, the 3,880-ton Baron Renfrew,

The era of womden ships marked Quebec’s
greal davs s =éaport and shipbullder. Her
spunre-rigged  barks, brigs, pnd  brigantines

* See "entle Folk Sdttle Storn Suguendy,” hy Har-
risof Howell Walker, MNapiosmal Urognarsie Mg
e, Moy, 1530

t S, in the Moty Groeearoa Mlaoserss: Y]
France In Modern Uldnada,” e V., C. Sealt OConmar,

Fubicpary, 1735 2 amd “Thwcboc, Caplial of French -
kln.” by Willlam Dow. Boatwell, Aprd, 1930,
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In old Cuebec T moamed the slitlike strects
of Lower Tovwn, sgueezed between sheer rock
vl river, where Champlain bullt his Habita
tinn in 1608, 1 talked with third- and tourth
generation river pilots, haunted the bustling
waler front. watched moppets playing hop-
il the ool of  Breakneck =IENs, And
listenedd while excitalile hrotisew s mali-hed
wits with farmers in the open market place,
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With a French Canadian named MuwcKay 1

toired mstic Tle d'Orleans, islamd cork in the
5t. Lawrence bottleneck near Quebec.

(Old Norman-type houses, facing the river
turned their backs to ws, Wavside <hrines
[ e 336 @nd simple parsh churches thot
are gems of early French architecture bordered
our route. Lush crops and burstinge barms
indicated a good season. 1 saw no ox temms:
every farm had a bright-red tractor.

Island Farmers
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True Son of the River Is the Guspe Cod Fisherman

Fhi= French Canptlion 4l
warre m s vocobualary

with each home-coming they meel lis bout amed help clean the eatch.
before Lhiat he split ool for s Failier
When ammer’'s f=hing onds, be goes 1o I Torests o cul pulpwood

him=ell began fizhing around the aoe of 12

At loww tide 1 noticed tall fences marching
ot to big wire-and-wood “boxes’ ofishore,

Fish traps,” said my pguide. “Indians
tnught early settlers the art of weir shing, and
its been handed down ever since. Each {arm
carries with it the right to buaild & weir. You
shiirld be bere in the fall when the eels, mil-
ons of them, head downriver for their ocean
spawning grounds. Traps up and down the
river catch them by the ton. Quebec sach
vear ices and ships more than half a million
pounds of eels 10 Europe and the States”

In it field we found a father and son menid-
ing n hauled-up trap. . Deft fingers wove spool
wire mto fmesh. Wigsline his arm like an

The National Geographic

Gree -Morme rounts maore
A Rehrnnan 'z beocdd may number & doren or fmoe, ol

Mapazine

cel, the old man led
us throwrh the trap's
maze. A joke ‘in
French: I didn™t get it

“He says.” Mac ex-
plained, “that's why we

say  ‘poor  fish'—they
can et m but  thew
can’t figure the way

trt,”

Returning along the
nnd's north shore, we
had a wide view of the
ralling  Quebec plain,
spilling like n glacier
between the oty and
towering Cap Tour-
menie. Ste. Anne de
Beaupre, famous mir-
ncle shrime, stood  out
agninst the hills (page
W), Montmorency
Falls poared a sunlii
cataract 104 feet higher
Lhin N Ignra

A hunidred vears azo
Henry Thoreau, New
“neland’s poet-naty-
rulist.* hiked this Beau-
i cotst,  Inilividualist
Thoreau joined a con-
ducted tour from Bos-
o, &pent o week aliong
the 51, Lowrence. In
A YVeawkee m Conada
he extols the river's
beaaty dand notes thé
trip cost him $12.75,
“includine. two euide
teesiibes sidaed o .,

Next morning. with
g genial French Cana-
dian, I crossed the river
and  headed east for
the long, glorous road that rounds the Gaspe
Peninsuln, outthrost lower lip of the St Law-
rence s mouth,

Through quicklv changing lown-and-coun-
try scenes we dtove along o Mainelike const
o 5. Jean Port Joli. In this wood-carving
center we talked with soft-spoken André Bour-
eault (page 347), master craftsman, and
bought a model of the trim two-masted St
Lawrence schooner of sailineg days,

Beyond bustiig Riviere du Loup a string
of quiol sommer résorts whwingds  One of

chdbidtren than English

The maEn

* Son “Uitersry Londmarks of Massschusetts™ by
Williuwm H. Nichola=, Mamiowar Geoosdiiine Maoa-
disx, DMarch, 1450



Srea to Lakes on the St. Lawrence

[I'I‘I"ITI._ .nil. wins ¢enler
for the farmer-pulors ol
the lower river in the
dave of sail.  HBehind
lle du Bic they lay in
wail; competing for
jfolis, they raced to in-
couning ships. Many a
life was lost when sud-
cden storms capsized
them

Now Tull-time [II"|ulF-
bxprd wessels from the
Government tug CHa-
defie off Fathér Point.
Later T wisited the pilof
station and “wnlked the
nlank™ at midnight in
a misty rain hetween
Citaelelle and the Cu-
natid  Hper Froncomia,
six dovs out of Liver-
],

Next morning on
deck 1 listened oo lond-
hungry ossengers ex-
claim over {Jltl'hl":'ilﬁ
;'-I_'l':'lil' :I;'I!ll'-“‘;.ll.'l'hl;"f- ,'I!'||1
caught the excitement
of n tronsatlantic dock-
ing.
AL Mlatane, 250 miles
oiit, we reached the
real Gzaspe, land of seq-
waehedd hills and cove-
sl fishing hamleis, of
hillside churches, way-
side crosses, amd cov-

L V-
L |
e

UVdrzilia s Psiifie Bl

ored bridoes ® A Retired Satlor Whittles Four-masted Barks Too Big for Bottles

Aicitlent amd bnfary
1 lormer =hnpee pukc
phose guarpeniry, anil

The St Lawrence
narth shore faded ; only
an occisional frenghner,
tradlime 4 smoky plime,  his
disturbed the Tivers
immensity [ pase 358

The Shickshock Mountains, pan of the
northérn ' Appalnchiing, sthomp the Gaspe's
rugied character.  Villages nearly three den-
turies ol remain Dhegchheads oo vast wilder-
ness: civilization 5 only coast-deep.

wife, and 11
Lo Briaild reEal onea.

(iod Is King in the Gaspeé

Fishermen-furmers wreest smnll plots from
reluctnnt hillsulies, but their main harvest s
from the sen, Cod {5 king, its svmbols are
evitvwhere—nets hiring, fsh dryving  (thoogh
much 15 now fwed ), fleets of boats strung
along the coast, whole families cleaning fish
(poges 325, 344, and 359).

poating: lilk fol

b Whikle away
Travelers boueht ks firs
children  husy,

miede the fortune ol Fugene Lechere

st Jean Port Jol  Foreed to change trades, he
g winter evenltgs, cirved ship models
twi creatiine, and now Welr orders keep Lacher
During. wartime  he gave up foy ships

Life along this rocky coast is full of hard,
dangerous wirtk ! returns are meaper,  Land
anil sea are -stern masters. Clise o both,
Gaspe people bave o bomespun quality, e
humble lives.

Vo osmndtiv-morning . automobile  pocident
showetl Nitional Geographic photographers
B, Anthony Stewart and John Fletcher how
Gaspe folk -stand together, All parties e=
caped unhurt, but the photographers” car was
brttered. They estimated the daninee gt 32350

Fir belp, the owner of the other car,

= e “lmapd Pentmula Wonderlund,” by Wilind
Bovey, Natioval Gooocsarsic, August. 19315
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acknowledging full responsibility, drove them
to his willage. Straight to the church he went,
where Mass was just over,  In a few minutes
he rabsed the money, And on the Gaspé 5250
= 4 tidy sum!

Next day we drove to famed Percé, spent
glorious  hours  there  befure  returning 1o
Ouebee,

I rejoined a freshly painted Nortk Skore
for the 160-mile run to Montrea] {page 324).
Bucking current anil ebhing tide, she forced
her way up the palissded narrows.  From
top deck 1 watched historic places glide past—
Waolfe's Cove: Sillery, <ite of the restored
1637 mission ‘home of early Jesuits: the
mouth of the Chauditre River, 1775 route of
Benedict Aenold’s “rabble in arms" on their
way 1o storm Quebec: moddy Cap Rouge, site
of Cartier's ill-futed winter quariers in 1542

Beyond Quebee Bridge, one of the world's
largest cantilevers, the river widened slowly
anil palisades hegan to Jower. . Threoogh Riche-
lieu Rapuds, a swirling 6knot current. we
salled a man-made channel Manked by rocks
exposed by the low tide. To navigate these
“rapids,” slow frefghters await an inroshing
tide a1 Quebec.

Montreal 1 Mun-made Seaport

Saned bars and rock shoals once choked this
section: of the river and Timited Montreal-
botnel ships to 200 tons, In 1851 farseeing
Montrealers began  dredging  operations o
hring ocean traffic to their water front.  Soon
Crueber became a port with a past: Montreal,
a port with a future,

Chver the vears: the man-made channel was
deepened from 16 feet 1y ite present 3204 -foot
minimun. Now dredgers sepek 35 feet,

Veterans of far-flung sen lanes steam past
prazing cattle and riverside farms 0 a worlkd
et 1,000 miles from the sea, They make
Montreal's bustling water fromt liwk fike a
maritime United Natlons, In one day | saw
ships from Norway, Denmirk, Great Britain,
Italy, Latin America, Australin, and Turkey,

some 135 veteran pilols conn this stream
of watet-horne truffic. One group shuttles be-
tween  Father Point and Quebec, another
betwern Quebec and Mantreal,

At least three vears at sea and o long river
apprenticeship it them for the job, Handed
down [rom father te son, piloting is & family
afinir nften ¢lpiming three, four, or more
brothers, When two pass an the river, it calls
tor much waving and long whistle hlasts,

I watched our pilot work,  Although the
channel seemed as well marked us o super-
highway. his eves kepl finving the shores,

“In the old davs,” he volunteered, “pilots

The National Geographic Magnzine

steered by church steeples, bijg trees. any land-
mark,  Now we fine up our course by shore
markers alter every turn, We =till us=e lind-
marks as a check, though, Notice how (hose
twin steeples line up one hehind the other,”

Around sweeping bends he guided us.  More
than two miles wide, the river lowed LA jes-
tically. Bluffs gave wav to the fal, ever-
widening St. Lawrence lowland, home of a
fifth of Canada's people.  Both shores seemerd,
as they did to [8th-century travelers. one
continuous villuge. '

This reach of the St Lawrence is forever
the river of New France, Plice nunies
Vaudreuil, Sorel, Varennes, Champlain—honor
its founders. The 60,000 French Canadians
of 1760 now number =ome 3500000, Miore
than hall five within the sound of hoarse
freighter whistles on the great river, still the
Liroad “Main Street” of French Canadi. To
them, “Camada™ means the age-old vallev of
the 5. Lawrence,

Midway between OQuebec and Montreal, at
the swift St. Mavrice River's triple mouth,
smiking factory chimnevs and mountains of
stored  pulpwood marked industrinl Trols Ri-
vieres.  lts colorful past spans 316 yvears,
frem fur post to capital of Canada’s huge
newsprint industry.

With Canadian friends 1T later visited this
oli-new, very French city., In the world's.
lrgest newsprint mill we saw logs ground o
stewed o pulp.  Flowing on endless wire
screens over hot rollers, the wet pulp was
transformed in 30 seconds Into dry paper
ready for tomorrow's headlines. In the town's
papermaking school we saw the process again
in mininture {(page 3397,

Near the water front we discovered o part
of town that time [orgot, whers convent bells

tolled and norrow, Old World strepts resem.
liled Quebec’s,

The S5t Maurice, Vallev. of Power

By car, caboose, and speedboat we explored
the rugged St Muorice Vallev, The river's
surging power, like the Saguenay's, has built
new cities in the northern wiliderness and made
itz basin the worli's lergest newsprint center,
High-tensivn wires, threading the valley, flash
clectric energy from five big powerhouses.

At La Trenche we saw men and machines
changing the face of the land, building a giant
dam to send power coursing to Sorel’s new
titanium-smelting plant,

North Shore steamed across hig, shallow
Lake St. Peter, long the 51 Lawrence's hrst
harrier o ocenn vessels. Here, when even his
small pinnace groumded. Carfler took o an
apen boat,  Until the channel was dredeged,
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Craspe Lights, Sweepingd 0 Sealike River, Warn Shaps that Jagded Rocks Edde Deep Water
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Sea to Lakes on the St

Montrenl-boune cargo wns Hghtered from the
Lk

Lake 5t. Peter swallows the tide, From a
1295 Toot rise and fall at Quebec Tt dwindles to
less than one foot ot Trois Rivieres and dis-
appedrs in the lake, more than 900 miles from
the sea.

Flay shores and distant horigons hinted at
the inland west; the wide sWweep of witter sug-
gested the Great Lakes, Here, perhops, ox-
ploring Frenchmen got their first feel of Amer-
o as a vas! continent

Throdgh big. meadowlike i=lands, once a
favorite Indian nmbush, the channel xig-
mgged,  Port side, Sorel's spires and ship-
vards marked the mouth of the Richelieu
River, historic gateway to Lake Champlain
and the Hudson Vallev., Near by, on the St
Lawrence shore, the town's pew plant for
smelting north-shore titaniom took shape,

Several hours Iater we slipped past gianl
oil refineries and miles of docks, bucked swili
St Mary's Corrent wnder high Jacques Cartier
Bridee, find tied up in Montreal.

In sailing days ox teams houled ships up
this strome current hlocking the harbor., Bt
in 1809 John Molsiin liunched Accommada-
tion, the river's first steamboat,

Soon ffercules, o tog with a ginnt’™ strength
in a dwirf’s body, lifted the current’s blocknde
{orever,

In 1642, more than a century after Cartier's
visit, & hband of myvstics under the Seur de
Mutsonneuve founded a wilderness missiom on
the slopes of the long-dead volcano the ex-
plorer had nomed Mont Real.  For vears the
settlemnent tived 0 precarfous. life under re-
pealed Indian attacks,

Rivershorme Trade Built Montreal

The tiny settlement's superh location for
trade—at the foot of the thundering 51, Loyw-
repce raplde and the mouth of the mighty
Chtawa Biver—aoounld not lone be denied. The
rich fur trade, paddling the Ottawa, changed
theé mission into commercial Montreal.

In 1803 the growing town knocked down s
walls and opened its hurbor to world trade,
The ship chonnel, begun in 1851, brought the
sed 1o Montreal, Canals, by-passing the rap-
ils, extended its commercial reacl hall across
thé continent.

Today this sland city is Canmda's largest,
and its financial, mdustrial, and commercial
henrt, Tis 5t Tames Street i3 the Wall Street
of Canada,  Some 5,000 industrinl establish-
ments podr oul two billion dollars” worth of
varield products.  The port, in seven nnd a
half monthe, handles 11,000,000 tons of cargo,

Big, lusty, and cosmopolitan, Montreal im-

Lawrenee 361

preswes muny a L. 5, visitor as just another
Americon metropolis.  Tall  buildings  anid
trifiic jums confirm their view. Buot with a
Innger stay the city’s personality begins o
reveal itseli.

Twoethirds of Montreal's population of
1385000 &5 of French descent.  Bilingual
signs, such as Pont Vicloria Bridoe, nre every-
where. Main streets, puralleling the river, be-
ctime mote French as they go northeast.  Tron
staircases climb the sides of many hnuses,

French restaurants serve excellent ford in
the continental manner. Normow Strevts of
the business district, corresponding 1o the ol
walled city, have a foreign Iook, Small
sijuares bordered by limestone houses with
fanlight doorways recall Edinburgh. The water
front resembiles a Clvdeside port.

Mount Roval Commands a 60qanile View

Momtrenl's points of interest spread from
the hﬂnmﬂr view atop Mount Roval down to
the river (puges 340 and 3410 But in a
short stay the visitor can see famed MeGill
University  (page 354 amd the U miversily
of Montrea] on the mutunrﬂm sl Notre
Diame, one of North Americin’s largest cathe-
drals: amd Chilteau de Ramezay, headguar-
tere of Continerital troops that held the ey
tor seven months during the American Revoly-
fi1on.

Here Gen. Richard Montgomers planned
the attack on Quebec. and o committer com-
posed of Benjamin Frankling Samuel Chase,
nned Charles Carroll tried unsuecessfully (o
perstade French Canddlans to join the Revo.
lutiom,

The vigitor can Eit'!l-‘h'i' it Lhe Cily's renowned
botanical gardens: mix with crowds in colorful
Bonsecours  Muarkel;, see the old  sailors’
church with its ship models carved by grate-
ful seamen: find remnants of a 17th-century
fort; enter smart ﬁhr'rr.la anil 5'rur'Ein5 un Sher-
brooke Street; and wvisit imprescive 51, Jo-

seph’s Oratory, micacle shrine second only 10

Ste. Anne de Beaupré.

dith Maj. Guv Benudet. assistant port
manager. | covered Montreal’s gray and grimy
water front.  Wearing dusters, we climbed
towering grain elevators and followed con-
veyilr belts carrving o golden stream from
storage bin to ship's hold. On docks we

wittched Iocomotives being loaded for India,

flour fur Africa, horses for Trinidad’s police:
sugar unloaded from the West Indies, manug-
factured goods from Britnin, and grain from
canal-stzed freighters.

“Montreal is the bhig transshipment point
for western grain going abrogd,” the Major
explained, “We ship about 67,000,000 hushels
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Sea to Lakes on

Chief cargoes ate coal, whent, gisoline,
peiroleum, and pulpwood. |

This steady stream i almost all Canadian,
Although Cannda gunrantees by treaty  free
use of the whole St. Lowrence to U, 5. ships,
only 41 used the canals in 1940,

To see the 182 miles of river between Mont-
real and Take Omtario, T drove both shores
anel shot the rapids in Rapids Prince (p. 332).

Aroun] sparkling Like 5t Louis, where
tauwny (Mtawn River water and the blue St
Lawrence flow unmixed, | drove to the mouth
if Soulapges Cannl, Here ends o series of
rapids that drop the river some 83 feet i 18
miles.  Around them Royal Fngineers built
Canada’s first canal in 1783, 1 watched while
divers replaced a broken lock gate and ime-
patient freighters waited in a long line.

Midway along the shore of hig Lake St
Francis, French Queber pives way to British
Ontaris. Muany of 15 51 Lawrence towns
were founded by Loyvalistz fleeing the Amen-
can Revolution.

The tricolor and Quebec's Aeur-de-lis flag
disappeared; rivesside Route 2 became the
Kings Highway.®

Some 25 miles later 1 locked across to an
izlined farm flving the Stars and Stripes, Near
industrinl  Cormwall, Ontario, the United
stantes=Canadian border takes to the river and
follows (s channel 1o the Great Lakes. Here
the north shore 8 Canadn: the south. the
United States.  [slunds a stope’s throw apart
may He in different countries.

Seuway Considered Since 1895

More agitated than these troubled waters
is the oft-recurring St. Lawrence Seaway anil
Power Project controversy, Broached periodi-
cally since 1895, this two-maition project calls
for constryction of the remaining links in @
27-foot navigation channel between Montren
and Lake Superior,

A propused giant power diom would generite
2200000 horsepower, af Barnhart Island in
the International Section.

“Oiperation St Lawrence™ entails the deep-
ening of Lakes horbors and  connecting
rivers; the building of a control dam, the
power dam, and by-passing locks in the
Ontario-New York section: and improving
the Soulanges and Lachine Canals in the
Canndian géector.

sych a face lfting for the upper river could
change Great Lakes ports into ocen porty
antl free big Lokes [reighters 1o move down-
rver to Montreal, or to Seven Islunds for
Ungava iron ure,

Today generators tap the upper river for
a million horsepower.  Hat. completely  har-

the St. Lawrence

ha

nessed, the mighty St, Lawrence could pro-
duce n staggering  5300,000—half again as
much as the combined output of Grand Coulee
and Hoover Dams.

Al a dozen places along the Canadian shore
I watcher] the existing St Lawrence waterway
operate  (page 3300, Cannl  freighters
squeeeed nto old locks with inches to spare.
Lockkeepers turned hand crunks to  open
valves omd pates.  Such old-time methods
pass some 4000 ships a senson.

On Sheek sland T hod a water-level view
ol thundering Long Sault Rapids.  Above
Cardinal, where the locks end, the river
brmadened 1o some two miles and fowed as
striipht as 5 “"cannl”™ on Mars.

“Grarden of the Great Spirit”

Crozsing and recrossing the international
border, | drove through miles of New Ene.
lnndlike farm country and visited busy United
States and Canadinn river towns like Ogdens-
burg aml Brockville. On both shores -
ments recalled old wars on a border long
undefended.

Paddling. the island-strewn 51, Lawrence
pear Lake Ootario, an early French explorer
exclaimes], ' Les milles fle'” And the Thou-
santd [<lands they became, though nearer
1,700 cut the river into countless winding
channels and hidie it Troad expuanse.

Indians called this land-and-water paradise
Manitomna, “Gorden of the Great Spirit.”
In s scenic mazxe warring  British, French,
and Indians plaved grim hide-and-seck.

Before the century™s turn Americans bowghy
islands, built summer bomes, and made this
i iar-famed wvacotionland (pages 364 amd
36a).

By speedboat | saw the archipelnga’s haunt-
Ing matural beauty., Mainland towns, swarm-
ing with wacatiomists, bore wilness to its
preat  aftraction.  Sight-seeing  boats made
their leisurely rounds: trim pleasure cradl
raced by, Amateor fishermen cast' lines for
speckled gnme fish,  Music and laughter
drifted {rom island lawn and swimming parties.

Recalling <tark, frontierlike shores near the
Gall of S5t. Lawrence, 1 reflected how divergent
are the extremes of this amazing river, Only
occasiond] Treighters tied them together.

Canoda’s West Point ot Kingston

With brizk, 83.vear-nld Lt Col. Coortlandt
Strange | toured historic Kingston, Ontario,

strategically =et where lake anid river meer

= Spe, in thee Narvesal  deoomraririe Maosnise:
HEsplorine (Mtawa,” by Hruce Hulchison, Xovemler
1247  aml “Onbetks, Nest Dhsor,” by Frederdch
Smgach, August, 1932
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Her (oat Choked with Ribbaons, a Fox FParmer Holds Her Quebee Show BEntry

Wikl Furs were virpin Canarda'z El Domade ) they opened the wilderpness lo explombion and =giibrmend
[t recent Uimed fur lorming ceeated Tresh {oetam Lately., however, [nshion’s whim has rainmd 1the fox moark:
o [ e which usd 19 letch 515 (o 5] e byrd Ykl | Im . il
Fie DUl soiteyl 1 Fids deghke white fsce muisgon was prodduced from the stamdavd silver To
Its juwwa are Hehtly loced 1o prevent stapgpind

Its long past holds memories of Count  city amd center of learning [y -covered
Frontenn irom=willed  (sovernor  of  MNew Dudldings of OQueen’s Unmversity, chartered b
France, amd L Salle; of Lovalist settlers  Viclorna in 1841, cluster near the shores of
il British  redcoats: the Rowval Navy on Lake Cntano (pame 354 ) Industrious, the
Lake Ontario; the begionings of responsible ity has Jong made boats and locomotives,
government lor Upper Canada; and the irst  Now it zlso monuiactures aluminum product
meeting of a Parliament of the Province of and nvlon in up-to-the-minute suburban fac-
(Cnnadn tories.

| anrday T T l'.'-I.1!I:J'!':II:"!'..'- CiAITY i J"I-::__:!' i Lhe Fin Iarl= u." il ot Hi N

Kingsion military traditions that go back 277 | watchid the slnting mavs of nosettmg sun
vears, On the site of Frontenac™s 1673 fort  cancel out 8 swmmer dav. A brass canmon
stipnils the National Defense College In Doomed {page 3357, 8 bugle sounded, proudis
1876 the cityv's Roval Military Coll S f i he ['f.iuu F"|.||_' WIS lovwreTs -'-_ 1;|i-'i'|-_' '-:-|:|~
West Point of Canada, began here in “H.NLS the 1sland-studded river, a freighier headed
sl Prieat 1 lormer naval storechogse it the spalike sweep of Lake (htarin, No
Flore, too, i8 the Canndian Army Stafl College. wonider, 1 thought, that ITndians told Cartier
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“Delmarva,” G

By CarHERINE

ATER-GIRT “Delmarva,” anchored
to the eastern const of the United

States by a [2-mile neck. is a unique
petinsula, the oply one in this country con-
taining portions of three States—Delaware,
Marviand, and Virginiu.

Like some gigantic crooked finger, this out-
of-the-way Peninsula points - southward, sep-
arafing Chesapeahe Bay from Delaware Bay
antl the Atlantic Ocenn

From Wilmington, Delaware, at its first
pirint, south almost all of the 180 miles to its
finger tip of Cape Chatles, Virginia, this low-
ving level land i= threaded with twisting,
turning fidal rivers from the Baoy and with
niarrow inlets from the sea (mup, page 371).

The unofficinl but descriptive name **Del-
marva s in evervday usage on the Peninsula,
At three approaches—south from Wilmington,
north’ from Cape Charles, and east from
Matapeake, Maryland—signs nnnounce that
each s the “Gateway o the Delmarva
Peninsula.”

Charters of English kings and acts of legis-
lature decreed Delmarva's division,  So bound
wgether are its half-million people, however,
that State boundary lines, long in dispute,
now are practically forgotten.®

Une sunny spring morming T drove a Na-
tiomal Geographic ear aboard the ferry a
Sandy Poiit, Marviand, A short distance
notth of the ferry slip T could see men work-
ing on the new Chesaprake Bay  PBridee,
“Operation Link™ they call the project be-
cause, when completed, the 4-mile bridge will
link Marviand's esstern and western <hores,

Brisk breezes chopped Chesapeake waters,
sending ws spunking across the brogd Llue
Bay, second only to New York Harbor as busi-
esl wilerway in the eénstern United Stoates.

hent Island Rieh i History

Cn Kent Island, Maryvland, site of the Fast.
ertt Shore end of the new briddge, a native
shook 'his hend slowly and complained that
the span is “going to make §t too pasy for
‘Toreigners’ from Washington and Baltimore
to come over here,”

During three centuries away from  main
routes of travel, Delmarvians  developed o
setise Of independence.  This spirit still stands
out in the character of the people.

Many 8 time 1 had taken this route from
Matapeake acros= Marvland's Eastern Shore
I wacation at Kehoboth Beach, Delaware
seaszhore resort.  Then, in summer, wind-
whipped wheat fields were shimmering seas of

Ih7

tft of the Sea

Berr Parmer

zold. Mauve myrile bushes hordered the foud.

Now, as | drove along, farmers were plow-
ing under crimson clover apainst rreen back-
drops of loblolly pine.  From o grove of gum
trees came the bold: declarstive call of the
cardirml, ripht here, right kere, rieht here.

The bucolic setting of 1myv Kent  Tsland
belles its past conflivts.  Few motorists taking
this route realize that the land was claimed
for Virginla jn 1831 by William Claiborne,
then Secretary of the Colony of Virginia,

Armed with' a trading hcense, Claiborne
estabilished & post here to trade with the Indi-
ans. When Charles | granted a charter later
to the Calverts, Claibiorne refused 1o recognize
their jurischction over Kent lsland. Tena-
ciously he fought for pessession of his heloved
1sland for years.

Chesapeake Bay Leads in Oystering

Near Rent Island Nurrows, estuary that
separates the island from the mamland, rose
a huge pile of ovster shells. T wondered what
the men loading the shells into dingy-white
boats were going to do with them. One UVELET-
man paused long enough to tell me.  “Going
down the Bay to plant culteh to catch spat.”

Translated, that means putting oyster shells
(cultch) an the bottom of Chesapeake Bay
to provide a good presting place for infamt
ovsiers (spat).

When summer sun warms Bay waters, ovs-
ters begin to spawn,  The average female
American ovster can Iny 16 milllon egis, dis-
charging them into the water, but it's pure
nccident whether they mest males” milt,  For-
tunately, millions of egzs sink o the bottom
unfertilized, T all were feetilized and grew
o maturity, they would fll the entire Bay
in o single season |

Continuous fishing on natural oyster beds
of Chesapénke Bav, however. has coused o
dearth of aysters:  During the 1948-49 sepson,
Virginia ovstermen  hirought up more than
3.000.000 bushels from the Bay; Maryvland,
aome 2700000 bushels. This sounds like n
pood catch until it = compared with the peak
season of 1884-85, which {or Muorvland alone
wits 15,000,000 bushels.

Ln spite of the decline. however, Chesapeake
Bay in 1749 gave up more ovsters thon any
other body of water in the United States.

Virtually all of Marvland's oyster beds are
owned by the State and are open to public
fishing.

# See “A Maoryland F‘i]ﬂ_l'[lm,qr." by Gilbert Groave-
mar, NATNAL Geoonarnie Macaose, Febroary, 1927,



Jay Dee. Speecidy Chesapenke Bay Log Canoe, Heads for Cambridide under n Cloud
i Bellving Lanyvas
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Since ovsters belong 1o the State unti] they  two, Wicomico in Myl \iromack i
are cought, the ndivide weterman feels it Virginda, are of Indian oriein,
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s the St mng, ny 19400 1 0000 COx] L hestertown, Salisbiry, Cape Charli
schels of shells and 376,00 ushels of seti] New Castle, gnd Dover, reflect the nationalit
YsLErs Wi |I|'I'!| | ol early colonists
A Wove Mdls, Marviand, 1 opaused lesicde | bl timed mv wisit (o the Eastern Shor
Lhe Ffamous 21 yveac-old white oak to =t | Virgimn | oincide with Gardenn Weel
the route southeastward (poage a5 when. during the lnst week ol every Aoril
\ ehince at the 1 dp {hee Petiinsulin, oo L [ Nimmma's ald Eaistern Shore Lo
of the first regions in the United Stotes set i gardens are open to the pobli
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its 14 county names ure English, The other for Garden Week plans, h ght Hows
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Clrushed Shells from This  Oyvster Mountein ot Crisfield Make Hens Lay More,
Produce Stronder Eggshells
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hells ol a millive b Erd shicked Clhegipeake Hay ovaleds ate deaned, croshed. and seroened

by thie Potumas Poaltry Food Compony ba sipplement the diel of hrollees, pallets, anl babsy ohdcks,  Grotin
Betls provede colciam that ieaghens eegshell 4 byveproaduct, wgmculiural lme, sweetens soll

inta, premature bloom.  Gardenias and tropt-  vears ago, desecribing the Chesspenke Bay
col Ties theive in the mild climate, An owner  region, savl, “Heaven and earth never aereed
fome old hoose told me that roses, grown i betted fo frame d place for man’s habitation
het garden. graced ber able at Chriztmas) Present owmers of Wharton, Mr. and Mres
Many npmes of scatteren villages along Yir Charles B, Husch of Oranee, New  Jersey,
gt s Easternm Shore  afe Tndian  tongus paprer with the captain,  Thev have FESOTE
twisters: Wachnpreague, Uhincoteague, Pun-  this lowvely Georgian brick manston with piins-
rtengue, Machipongo, Nassawadox, Others  fakine care,
ire whimsicul, When | asked the location of M=, Busch insisted | stiyv {or a baked-<had
An L S8la=-century. st Whartonm, 1 was. told dinner Hickorv-=moked flavor of ;'.'iIIiF'IL" WA}
it was between Temperanteville and Modest  cornbread proused my curiosits My husts
Fown, ot Assawaman Creek acon, likKe their ham, was smoked with
\dventoresome Capt. John Smith. some 300 hickory wood,  Smoked bacon  grease, usal
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Feeaghi deviumes] Tor thae
Charles: Virginis

il 40 manuies.  Plurgne el guges

{or shortening, gave the cormmbread its hickary
wund taste.

When Mr. Busch mentioned the *‘provin-
culism’ ol the Eastern Shore, | uasked him
Lii l_'.'l.;s'|.|u|. Fhis was a term | had heard
applied to (e people here before,

Sell-sulhwlent, resisting change. <ot m their
wayE | guess wo'd call ;" he replied. ~ Hut
they are wonderful people, good Inends, good
nelghinre™

Alrs. Busch sabd she heard many expres-
sicms unfamiliar to her, At a funernl a notive
remarked to her, “It's o baed go, =o't @127

Sauth truvels by rml Trom New York
| here the mars shiit to Lurges Ged make the trip o dtie Ceoelks Virgimio, in two boogrs
Bauledd 1A 000 fredahit coes wrross Lhe Hay

The Natwonal Geographic Magazine

i R lanners

Ciulls Hireh a Ride on the Pennsylvanin Batlroad’s Car Floar Crossing Chesapeake Hay

Pluladelphin, and Wilnungion o Cape

When a house is dusty, it iz “ashy™: a
barmyvard 15 o “polnd pine  nteedles  are
“shatters™; sheets and pillowenses not prop-
erly Liundered] are “eleadhified’” looking

The next day 1 met National Geographic
stafl photographer Kobert F. SEson al Enst-
ville, Yirginia, seal of Northampton County
We spent hovrs an the Uy red-brick court
house, delvime mto same of the oldest con-
linuons county courl recordds in the United
sintes. They date from 1632,

We were looking particularly for the MNorth-
ampton Protest. This decument, duated March
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Atlantie Surfl ond Twa Broasd
Bayvs Wash Delmarva's Shores
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Pemmzats s mogbed solarom
will b ended A 4-mile Chesapeake Bas
bebdee will speed tmffle (0 Haltimore

W astnnelan,  and by el i aimites
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Digluware's Governor Knuckles Down o o8 Marble Game While Sehoolbovs Waicl
Fibert N Carvel, the IhMoamgndd State’s d0-vesr-oll Chiel Easecutive, wvisits hiz san’s public schonl in
Ll [ hebiaw proaviles v pereent of  Ehe mdmo cxpens=cs. ol public edwcatl thrnughout Th
=t L1 L TY il Wiy v g 20,000,000 schoo] batlding proeram with et liar ur fitpdueg
0, I652, is the oldest recordsd orennized Ihe next morning [ drove south 1o Cape
nrotest against laxation without represento Charles on U7, 5. 13
thi In America,  Irate citizens objected to Frar 17 vears the Vieminds Fermy Unmmiora-
a tax op tobpeco without representation In  tlon hes operated fereles (rom o .|-|-|- Charles
the Assembly & jamesiown, Virgin to Larthe Creek, Virgma:  [Durmg 1949 they
Aot three miles feom Eastville, on Od  transpdrted more than g million and a0 quartes
ivwn Nk, s Cak Grove Plantation, pres— passengers afid nearly baldl o omillion sehicles
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“Delmarva o

Oxford, Marvland, Onee a Thriving Port,

Vhiosl Thrm L ATR G ! e hetare  Haltmoaon
imined] with sige bangmng AlAcin slave
chbel gitteity -1 Ligdlding snd pepalrine work b
Hav hiugeve nnto a marne rabllway Tor osverhdiul

Traditional mles about the oolone]l and his
matital troubles 12l of times when no word
was spoken betweepn him and his wife. Buat
s nther-indaw. of Martha Dan-
clricfee (later, Mirs Ceborge Washinston)
the last word., The inscription on his toemibe-
stone regds:; “Aged 71 vears and Yet Liv'd
it Seven Years which was the space of time
He hept a Batchelers house at Arlington on
the Eastern Shoar of Virginia
[ was amused by an additionad sintement
Fhis inacription put on this Tomb wnas by
hes owih Possittve Oreder,”

In 1608, wheén Capt. John Smith and his
bund of 14 men explored Chesapeske Bay in
e tunnes Barthen, the
hetter fish, miire
in pny place.” They tried
calching: them with a fr man. but “found
[t 1 bad instrument 1o cntch fish with,™ ®

By rod and reel, however, a world's record
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102-pound cobin (sergeant fish) was cough
off Cape Charles, Virginia, in 1938; mecord
rod-and-réel chamnel bass catch, 83 pounds
was made off this same port :""'\!.E'-'.':'l':'l I
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Clams Make Cherrystome Famaodrs

speak of the easterm
{ thetr Peminsula as

(M sensile, (rom noar-

eastern »hore [odl
Al wester

-'-|I:l' '

TS g
havsite,
oy wilters ol Chincotengue Bay, come famed
Chincotengue oysiers

e o sea-food gourmets are Chorry-
stone clems on the half shell Aty inlel
Cill 1"I|1-FI'_',"-=_-|r'-r_' onrth f I'1.:I:|||'
Charles; j5 supposed to hove given the clam
its name, 1 heard this story on the Easterr
share, but the U7 5, Fish and Wildlife Service
SOV H [ herrvstone i1s a trade name denoting

crEe of the clam,
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ATlh

Most of Delmarva Peninsola is o part of
thee Atlantiv Coastal Plain of the United States,
the emerged portion of the continental shelf,

Leenlogically speaking, the lund is new—a
mere 535 million vedrs young. During these
veurs the lund rose from the sea and fell azain
at least half a dezen times. At the time of
the lnst submergence, the ocean advanced
across The eontinenti]l shell too o point far
west af the present shore line, and the Susgue-
himma River found its way seaward through
the Virginia capes.®

When the region finally <ank to jts present
position, the resiless sen took possession of
the lower Susgquehanna Biver Valley and trans-
formed it into Chesapeake Ray

Ihiring thess geolagic duckings. lTavers of
sandd, silt, clav, and grovel were deposited,
So pew is the land, however, that the material
hos not yet had time to turn to solid rock.

“Been plowing for 20 years amd haven't
struck o rock vet,” one Woreester County,
Marvlond, farmer told me.

Praximity o the ocean promotes a long
growing season, ranging from 185 days n
the northern seciion 10 220 in the south, An
varly spring and Fnrrm:; soil, permitting easy
underground drainbge, hasten  maturity  of
vegetables and frunts (pages 379, JU8, 390),

They warn a newcomer o the Peninsula
when he sets out seed not to leave his ﬁngfrs
too Jong in the ground or they'll sproot!

The day I vigiterd the _|:1J1.|1 H. Dulany
frozen food plant st Exmore, Virgihia, spimsch
was heing prepured for {reezing,

Huge machines shook it free from dirt and
trioun sour grass and other weeds.  The greens
were wished five tmes to remove grit,

In gipantic pressure cookers called “hlanch-
ers, the spinach was precooked two minutes
al 202 F. A convevor belt moved the leafy
vegelabiles olong 1o the sorting table, where
girls removed stems and cut out Blemishes.

A Medley ol Early Architecture

In the spring many of Maryland’s pre-Revo-
lutinury homes are open to the public. The
twellth annual pilgrimage was in full swing
when I reached the Eastern Shore.  Sponaped
by the Federnted Garden Clubs of Maryland,
the tour include] =me 30 homes.

Rivers of the Eastern Shote were its high-
wayvs it early davs: so colonists. English
plimters, built homes near the water.  Cutting
into the lewe] lnnd, rivers have crented a fan-

tastic nomber of narrow necks On almost
every neck there 5 a house,
Architectural desigits vary, Kenl Fart

Muanor, in Queen Annes County, represents
the small 17th-century  ome-and-a-half-stor

The National Geographic Maguazine

house, The “telescopic™ type, each unit
smaller than the other, s Kent County's
Hinchingham, Chargcteristic of the five-puart
house, described locally as “big howse, little
house. colonnades, and kitchen,” i Gearzian
colonial Wye House, on Wye River.

salisbury’s location near the center of the
Peninsula makes it the metropolis of the Fast-
ern Shore, The ity is the converging point of
twor main Peninsula highwayve, east-west U, 5.
30 and north-south U, 5013

Those who have business within an approxi-
mate 50:mile radius of Salisbuey miake i
I 50-room modern hotel their headguarters, 1t
i= alsn a popular stopover for motorists using
the New York-Miami Ocenn Highway.

I was stirtled ot first when the desk clerk
tolid me that the hotel had a “shore-the-hath”
custom,  To provide evervone with a private
hath for at least part of his visit, each goest
may have a room with bath for two consecu-
tivee nights only. Practically every duy 15 moy-
ing dav. One week T was shifted three times!

Chickens Plucked by Rubber Fingers

Within the past 25 wvears, the raising of
broflers on  Delmirva has jumped from o
mere 1,000 hirds in 1924 o 135 million in
1949 gie-fowrth the total of the United Stes,

snlisbury’s large poultrvedressing plant can
house 32,000 chickens, | think they were all
there the day | was. Trocks keaded with
crates of chickens were backed up to the
receiving-room  platform,  Amid Eqimemp:
and fapping of their wings, 1 shouted, “How
mﬂny chickens ¢can voa handle in o dayv?”

‘About 30,000, the plant superintendent
chouted hack, 11 takes about a3 hali-hour
1o unlaad 3,000,

Uhickens are kept from ome to four davs
before being dressed, to colm their fraved
nervies and to fatten them with o special mash,

I followed the whole dressing prcess, from
throat slitting to the beheaded, denuded, evis-
cerated broiler. Attached by the feel 10 over-
head convevors, the binds were dipped auto-
matically in 4 tank of scolding water, then
drown through mechanical feather removers.
Thin rubber Gngers of machines revolving al
high speed bent off Teathers '

After a dip in hot wax, chickens were ime-
mersed noa tub ool cold water.  When the
hardened wax coat was removed, fenthers
which machines missed were embedded in i1

Recently the Wicomico County Free Li-
brary. in salisbory, aoguired o bookmobile.
Traveling 3,000 miles the first five-und-g-half

# See "Thown the Sasguelianna by Canoe™ Iy
Ealph Gray, Narlosal Geovmarme Nanaove, Jule,
1450
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“"Delmarva,”™ Gift of the Sexn

muonths, it distributed 2ome 7,000 boolks among
rural schools and stations.

The librnry on wheels k= popular with rural
folk. “Book truck™ thev call it. A farmer’s
wife remarked, “Now we can see what we
are paying ltaxes for.”

I journeved with the bookmobile to Tyas-
ki, Bivalve, and Nuanticoke, fishing villages,
Business was slow that spring morming,  Farm-
ers were plowing,  Others, ordinarily on hand
to greet  the bookmobile, were  shucking
OVElers,

I wandered over to o dock at Tvaskin, oo
the Nanticoke River. Heside his dog sar a
shorema mending a wonden busketlike affair,
about the shape of a cucumber but larger,
He explained it was an eel teap, with a plug
at one end and o narrow opening ot the other.

His was n typical shoreman's face, weath-
ered by vears of wind anid =un. His deep-
hluer eyes crinkled at the corpers when he
souinted at me under the bright sunlight,

Chesapeake Bay Retriever, Native
American Dog

“Isn’t vour dog a Chesipeake Bav re-
triever>" | asked.

“Yup." he nodded,  “And her i a good one,
too.  Her iz a better retriever than either of
the two males T had afore her, [f'en Vil
can larry a mite, ['ll tell vou n story, Set
om vonder keg."

He had just bopght the dog and was hiring-
ing her home in his boat across Nanticoke
River one cold November day,  Suddenly, out
she jumped and darted swimming awny, He
whistled and called, but on she went. pad-
iling throogh icy waters.  After a half-hour,
when heé was rendy (o give up, back she
came with a duck betwern her jaws]

“Danged if%en T werent prowd of her” he
mused, “Her was mothing butl g puppy, and
her had never see o duck afore!™

The Chesapeake Bay retriever s Ameriea’s
only. native sporting dog.®* No authentic
record of its origin exists, Generally accepied
Iegemd is that the breed originated from twp
puppics, Canton and Sailor, aboard an Enplish
brigg bound from Newfoundiand and wrecked
off the Marvland coast in 1807,

| struck up conversations with scores of
shoremen and found, mvariably, that i busi-
ness ot hand didn't require full. attention,
thev'd «pin voms as long &= T'd listen,

some A0 miles east of Salisbury is Mary-
land’s only ocean port and largest <eashore
resart, Ocean City,  Boilt on o barely guarter-
milewlde sundy strip, Ocean City 5 separatiol
from the rest of Marvland by o parow omm
at the tip of Sinepuxent Bay

JES

L' always been curious about the ching-
ing width of the beach 8t Ocean City, My
mother visited there when she was & givl anid
told me about its wide beach. Bt when we
spent a week at the resort in 1926, there was
hardly any beach at all Now here it was
back again, as wide az che had described it

An official of the Army Engineers’ Beach
Erasion Board explained that wave action,
wishing beach materindl awiy, probably ac-
cotinted for the narrow beach of 1926, The
hurricane of 1933 cut an inlet south of the
boardwalk.  Jetties were built to protect this
inlet, which now gives entry from the ocenn
o commerdinl fishing trawlers, The jetties
interrupl  wive movement, giving the wide
beach back to the resort.

Tales of Berlin, Marvland, and of the
Hastern Shore are old ones to me. In this
town, birthplace of Stephen Decatur, Ameri-
can naval heeo, my maternal grandfather was
born.  Although Grandiather left  Herlin
when he was young, an elderly doctor spoke
of him as if he'd seen him vesterday,

I tolked with distant relatives of mine,
who userd a verpacular familiar to me since
childhood, A poorly done piece of sewing
Iooks as if it had been “sewed with a hot
neeidle and » burning theead.”

From Berlin T drove southwest (0 Crisfield.
The road through the State forest 0 Poco-
moke City is one of the most deserted on
the Eastern Shore.  Monotonous “thumpety-
thumping™ of tires over tar strips, plaring
=un in eves, n halmy breeze, and no sign of
life forced me to sing 1o keep awnke.

Salty Savor af Crisficld

Al Crisfield, tracks of the Pennsylvania
Radlroad run down the middle of South Main
street to the water's edge.  The water front.
with scores of ovster-shucking and ¢rabepick-
ing houses, ovster deedgers, skipjacks and
bugeves at anchor, crab flonts, amd moonds
of owster shells, gives Crisfield s salty savor.

As T walked dowen 10 one of the crob-pick-
ing houses, it was difcult to realize thar the
firm ground beneath e waz man-made—man-
nmuade, that = with the aid of millions of
hushels of ovster shells,

[ watched white-capped anid white-nproned
Negro women, seated b stainless-steel tubles.
pick erabmeat from bright-red  hard-chelled
crabg, They were soltly himmming a spiritual
toy the rhythmic “tap-sorape” of knives (page
3055,

Over at the crab pound, “peeler’” crabs lay
jostling ome another, shedding their <hells in

* 5 “Field Doi= in Action,” Ww Frevman Llosvid.
MATIoNAL ooyt Macaeisy, Janmary, 1037
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An Early Calonial Country Seat—Cedar Point Farm, near Easton, Maryland
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wlwavs emiled i Tropt OF Hhe same grocery | drove Steve over to his shop, Navy sur-

store, e life rafts were stacked in the yard., He
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Cualpimg Juey Mash, 110 Broilers Fatten in This Bradgeville, Delpware, Shed
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wel Protestunt Episcopal Church. A tablet
commemorates the adoption here in 1780 of
the title, *Protestant Eplscopal Church™ of
the United Suites, as distinguished from the
Church of Englund.

North of twn 1 passed the rolling campus
of Washington College, first in Marvland to
receive a charter and only ome to bear George
Washington's name with hi= personal consent,

From Chestertown 1 headed east across the
Peninsula, leaving narrower transverse rmds
for the broad Du Pont dual highway., So
wide |5 this famous bowlevard that exceeding
the speed limit [« not only a temptation but
a tact, Here was the only time T ever saw
anvone in 4 hurey on Delmarva,

When T asked a Delswarean why enst-west
roads in his State weren't as wide as the T
Porit Boulevard, be grinned and replied, " He-
ciluse no one wants tooget outl of Delaware! ™

I found it difficult to drive anvwhere on the
Peninguly, particolarly on back roads, withou
almost hitting many kinds of birds,  Del-
marva is in the Atlantic Avway, land bird and
wilerfowl migration route.  Bombay Hook
National Wildlife Refuge. some 14000 acres
of murshlaned along Delaware Bay, offers bed
and board to migratory geese aml ducks.

By placing fresh-water pools within the
marshlamls, the refure has attracted shovellers
and gadwalls, species of duck. to nest near
Atlantic tidewater.  Particulorly  enusual s
this nesting record for the gadwall, which
nornully makes its home in the north-central
Hates and central Canada.

Nearly hall of Delaware's 207 000 peaple
live in Wilmington, st the hoad of the Penin-
sul.  Although referred to as the northern
gatewdy' W the Peninsula, somehow this one
mopalitan industrinl city seoms far removied
from agricultiral Delmarvi.

Between Wilmington und New Castle, near
Farnhurst, a sign marks the proposed approach
to the new Delaware Memorial Bridge, to link
Delaware and New Jersev shores,

New Clastle Preserves s Heritage

To the average motorist driving north on
U, 5 13, New Castle, Delaware, meins unly
the place to catch the ferry to Pennsville, New
Jersey.  Recause the highway Ly-passes the
(uaint okd town, motorists miss seelng 2 gem
of surviving coliminl arehitecture.

Unlike restored  Willlamsburg. Virginia®
many of New Custle's houses, preseryving some
130 wears of architecturi] Americana, are
awned and lived in by town merchants, liw-

* See "Restoeation of Colonial Williamebure” T
W AR Goodwin, Natiosar G noinae i Maiarise,
April, 1asT,

Jand within a

The National Geographic Magazine

verd, and doctors, The “lived in™ look of
these coloninl homes, with none of the stiffness
of o many eshibit houses, gives old New
Castle its individual charm.

The third Saturday in May enich vear, New
Castle turms back pages of history, dresses in
colonial costumes, anid opens its lowely old
homes and builidings to visitors (page 3841,

When | arrived, “William Penn” and town
criers, in knee breeches, white stockings, and
silver-uickled shoes, were strolling past the
old Court House, seat of New Castle County
courts for two centuries. Lone lines of visitors
wiere walting to lunch in the courtroom. where
representatives of Lord Baltimore and Wik-
linm Penn struggled for Delaware territory.

On an autumn dav in 1682, Penn first set
foot on American soil here.  From the Duke
of York's agents he received the town and
L2-mile circle.

With 1.300 other people 1 watched folk
dinces on the green laid out by Peter Stuy-
vesant when New Castle was Dutch.

As 1 looked down Packet Alley to the river,
it took little imagination for me to visualize
stagecoaches rumbling down this lune, carry-
ing famousmen of their day—Daniel Wehster,
Heney Clay, Sam Houston, and others—io
board packet boats for Philadelphin.

Proud of its heritnge, New Castle plans for-
ther preservation where necessarv, A recent
survey. made by Williamsburg and Wilming-
ton architects, revealed that, so carefolly has
New Cautle preserved its buildings, some 70
percent need little alteration,

They Love Their Land

Traveling up and down this historic Penin-
siln, rambling hack amd forth from bayside
tn seaside, [ was struck, as others have besn,
by the intensity with which its people love
their land. To Delawareans. Marvianders,
and Virginians alike on Delmarva, there just
L any othet place that can compare.

As | headed toward Washington, 1 shared
a little of their feching. T was sorrv to leave
this wind-swept Lind with its quiet villages,
peaceful rivers, and ensvgoing wav of life
The Eastern Shore, which had lured so many
“foreigners” to buy or to huild their homes
on its shores, had once more cast {ts spell.

Leaving Delmarva by Matapeake Ferry, |
asked the pilor what he would do when the
Hay bridge was huilt, He smiled,

“Towon't make no difference 1o me, ma'am,
cause D'm retirin’ soon 1o the lest spot in
this whole wiile world o live—ithe Eastern
Shore, Gaot a place where I'm min’ to settle
down to a little fshin® amd a Ltede farmin'
amd let the rest of the world go by!"
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Mapping the Unknown Universe

By F. Barwows Conros

GHT was fost Dlotting out the land-

scape on the lonely sumoit of 6,000-

v foot Palomar Mountain, todsy™s maost
famous outpost for exploring the Universe.”

Cnly a ghostly wraith of light still hung
in thé western sky,

Stamdding beside me in the silent darkness,
astromomer Albert G, Wilson was scanning
the starry heiavens with a practice] éve,

“Whait's your first target for tonight?”
| nskel,

“That patch of sky just east of the bowl
of the Big Dipper,” be =aid. pointing almost
straight overhead, “As soon as the twilight's
gong, we cnn gel to work, The wind has
diecl, and theres oo haze, Tonight should
givie us wood hunting! "

Muapping the 1lniverse

We soon would be embarking on a night
of exploring into the Unknown, deep into
ouler space, on one of the greatest projects
of discovery in the history of astronomy,

This project 15 the making of the most
stupendous map ever put ogether—n map of
the Universe. Not all the Universe will be
Incliaded, of course, for man may never be
ahle to explore it all, but the map will show
many times more of it than ever has been
known before.

Muade with telescopio photographs, the map
will show for the first time almast all the
heavenly bodies that exist in three-fourths of
the sky, out 1o gn average distance of 2,000
hilliop Lillion miles from the Earth, It will
pick up objects o faint that their light takes
300 million vears or more to reach vs  And
it will point the way: for astronomers to ex-
plore still further out into the even more
remote regwmns bevond.

Survey Probes Unexplored Areas

Ancient and bafiling riddles of astronomy
will come nearer solution through new things
the map will show. How big ks the Universe?
Does it have n boundary somewhere, or is it
inlinite in siee? Is it expanding like an ex-
ploding bomby, or contracting, of just stand-
mg still? How and when did it come into
existence? 1s the whole Tniverse constructed
like the small isolated samples thor astron-
omers have explored so far?

The muking of this map, konown as the
National Geographic Societv-Palomar Obsery-
atory Sky Survey, i a joint undertaking of
vour Society amd the California Institute of
Technology.

Until now, telescopes: could photograph no
more than a tiny patch of sky ot @ time, =o
thatt only small scattered samples of Creation
hove been explored out to grent distances
These samples have covered but one percent
of the tlal area of the skv. But the Shky
ﬂun*:'}' will reach fur out all over the heavens.
COVering vast areas previoushy anexplored,

Formerly, it was like trving to visualize the
entire bottom of the ocean from a few widely
spaced] deep-sea soundings. The Sky Survev
I equivalent to finding a way to see down
through the water everywhere and chart oe-
curately the whole ocean floor,

That night on Palomoar we could gee dimlv
on & near-hy ridge the silvery dome of the
famous new 200-inch Hale telescope, which
can pick up objects so far pway their light
takes o billion vears to reach us (pp. 408-9),

“Big Schomdt” New Kind of Telescope

But we ourselves would be working with
the "Big Eye's” less-publicized but powerful
Lb_nﬂhrr. the "Huz Schmidt,” an amazing new

ind of telescope destined to egual i niot
surpass the fome of the 200<inch (page 404).

This is the telescope that is mapping the
Universe, It &5 nwmed for its inventor,
Bernhard Schmidt, an eccentric German genius
who devised a new system of optics of great
henefit not only to astronomy but Lo tele-
vision and X-ray work (page 417).

Actually the Hig Schmidt telescope i n
wide-angle tamern. Tt is doing omething
that has been impossible until now—tnking
photographs of very large areus of the sky
which are clear and sharp all over. Where the
Big Eve of the 200-inch “sees far,” the Big
Schmidt “sees wide"  Although §t can pene-
trate out mmto space only about one-third as
fur us the 200-inch, it can cover om a single
ﬁhutugmph 300 times @ greal an area of the

BAVENL,

In only four yvears the Big Schmidt will
photograph all the sky visible from Palomar,
three<quarters of all the heavens. For the
200-inch telescope to do this job would take
5.000 vears!

The night sky is being photographed syvs-
temutically in 935 sections an [4- by 14-inch
plates. All the pictures will be published n
nogreat Sky Atlas of 20 volumes, which Presi-
deni Lee A, DuBridge of Cal Tech savs will
be “an sstronomical Bible for 100 vears.”

Az we stood there in the darkness, the
familiar Farth seemed unreal and far gway.
Above us the blazing stars; set like diasmonds

421
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Twa Giant “"Eves" Oazre [rom Palomar’s Top into the Uncharted Depths of Space

lemvmens=e i i|| thi lprepround. 1325 leet hilels, hioggss P MO0 -el Haile  Fedisii L. A Birh et ||| il i
graph abjeals a  bllion Beht-vears distant, four millen tomes Tadnter than the faintest star the homan eve
ah se  Dis portoer, the Bl Schmidl, which » making the Skyv Survev, s m phe smallor domo gt e fla

411 |
R (pige 40 ). Power plant, shope. amd water tanks of the Observalory ate ot the lelt

i

in the biack dome of the sky, seemed to bring  like lonely i@lands in a limitless ocean, there
very close: the Universe that stretched awav  are estimoted w be more than 100 milllon
all arcund s, out through the cold, awfel  trememdous formations of stars, dust, and pas,
depths of space.® called pelwdne, or galaxies.  Many af them
wre Mot gnd round like a watch of coin, with
arms spitading out as from n Fourth-of-July
|".||I-'11I.-IT v MO-mmch tieles O CEn Fediich okt ]'ail'.'.'.llll':'! =~rifmne are elishular or inal & L0

The Vast, Loncly Univerzss

Lo oxplore o spherical sechion of this Untverse Une of these svstems is what we call the
so colos=al that hght, traveling 130,000 miles  Milky Way Galexy—our home in space. Like
a second, thkex two billion vedrs o cedgse 1. countless other palaxies, it =5 mound and Bat,

\sironomiers megxsure it with a ginnt vardstick,  with autward-spiraling pinwheel arms.  In i
the light-year, the distance light travels in &  are perhaps 5,000 million stars, including all

vear, which is nearly six million million miles, $Sor “Nows af ther Didverse® b ¥ Harrow
’ L ¥ i L - g L i IS

scattered lar apd wide through ihis void, Coltoh, Naviovar Groceswane Maoaeani Tabe, 1939,
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Fxplorers of the Ulniverse Study New Heavenly Bodies Revealed by the Sky Surves

ome of the pletarms taken witl HBig Schmidt telescope i the hrdt yonr of il mapping of the

e espmined | e of the istropomers faking part an the project, Left to noht: Midton L. Hummeon
i I Hilabsbe. YWalle [ERETL] il Huodolph Minkowskd § LI b lue L1t bioth Palommr i
1 Wilson Crbseryatort Foort riehs b late [Dir, {epiirer E Hale, promed mover in the Laikding
alomat's 200-inch teleseope. which bears his knm
e wee can =oe - in the &ky, aml great clouds "hat night on Palomar the astronome
i = HO RS | g WiTrer o Ut o 20 searcnime ot teom this hiole

Abhotit two-thirds of the way from the centeér obscure Rarth decp imside the Sladky Way, oul
o the fim of thi=s ereat disk of stars 5 0 through and bevone our neteshboring stars, 1a
ellowish star which is the Sun. Our tiny  across the reaches ol spac

. - " | | W . r 1 )
srth circles round thi= star, and at the =any

ne moves on through space with the galax lodoy's Telescopes Are Cameras

LS whole, which 1= slowly turming like n All astronomers do their exploring  tocas
v el - nodl by looking through their telescopes bt

The bright pathway acrmoss the sky that we v using them as comeras.  Long  fine-es
eall the Milky Wav is reallyv the concentrated posure photopraphs  rezister the  indgeres - of
|:_!|I' [ &l 1l siare Destwesn L Farth il Crlesd g FeCASs DOy LR Aan IO ZLWK L4 {iLi]
LI Lt i [ Lhis great wheel, Lhe hwmoan EVE ever 2l






Muappng the Unknown Universe

Already new heavenly hodies of all kinds,

in vast profusion, are being discovered on the

Sky Survey photographs.

On some single pictures tnken with the Big
Schmidt appear gz many as 15000 w 20,000
huge galaxies of stars out in space beyond the
Milky Way, Eioch one of these is an
isoltted island in the Universe, containing
hindreds of millions of stars (page 410),

Clusters of palixies, farelv seen until now,
are showing up on almost all the pictures;
one plate alone shows 17 clusters, almost as
many &3 all previous telescopes had found.

Pwarf galaxies, too, containing only a few
million inectead of hundreds of milljons of
sturs, are being foumd in far larger numbers
than ever had been observed before.

New “Nenghbors™ of Milky Way

Two new “nelghbors” of the Milky Way
Galaxy, small elliptical-shaped galaxies, have
been foumd op the Schmidt plotes, One js
the smallest galaxy ever found, only 1,500
light-vears in didkmeter. These galaxies, some
650,000 light-vears from us; are near enough
s that more than 200 of the hrightest stare
in each of them can he distinpuished.

In our own Milky Way Galaxy the Sky
SIFVEeV piclurrs nre expected treveal more of
the mysterious novae, or exploding  stars,
which suddenly flare up to hundreds of mil-
lions of times their Jormer hrightness in a
jew hours or days.

They are called novae (Latin for “new")
because old-time astropomers, seeing them
suddenly appear where no stnr bad been
noticed before, thought they were new stars,
Supernovae ore ns much Bs 10000 tmes
brighter than ordinary povae.

In the Milky Way, toa, the Survey is reveil-
[n_ﬂ; huge glowing {,Inmlﬁ ol gaz, and iz record-
ing for the first time, all on ope picture, the
over-all extent of ganmlr dark clouds of dust
ane gas that are so0 big they formerly could
be photographed only piecemeal.

New members of the solar system, the fittle
asterdids, or subplahets. that circle aroond
the Sun, are being picked up by the score.

Astrontmers used 1o think these asteroids
might be fragments of an old planet that once
followed an orbit between Mars and Jupiter,
and later broke up, becatse most of them
circled the Sun between (hese two phlimets.
But now, with asternids showing up all sver
the solar system, this iden may have to be
changed. Inatead, perhnps, these little bodies
may be debriz Jeft over from some ancient
cataclvsm in which the planets were created,
or old comets that have lost their tails

Two new comels have been found by the

specld like a gigantic soap bubhble,

A5

survey, one of which speeds in near the Sun
pndd oudl again into space on a circoit that
takes anly two-and-a-third vears. The other
15 now mioving toward the Sun, and will come
closest to it in Janunry, 1951,

Trail Blozer for the 200-inch

Already, too, the Big Schmidt is performing
its intended task as il blazer for the 200-
Inch telescope, pointing the way for the Big
Eve to explore still farther our.

Until now, the 200-inch and other hig tele-
scopes could only grope more or less Liindly
out mto -space, haping o pick up distant
oilaxhes here and there, But the Schmidt's
wide-angle pictures are showing the Big Eve
where to look (pages 414, 413).

Though the :I'EJIHE distant galaxies that the
Big Schmidt can pick up harely show as pin-
pricks on the photographs, their exact posi-
tions in the sky can be determined. Then the
big telescope can be trained on them without
delay, to photograph them on a larger seale,

Already the 200-inch telescope & photo-
graphing such newly found galaxies as a step
toward solving one great pogzle of the Uni-
verse—whether it 15 expunding at brenkoeck
; Ddistant
galaxies found in the past all show the famous
“rod shift,” a reddening of their light which
indicates they are rushing away from the
Earth and from each other at almost unbeliev-
able velocity, thousands of miles per secomd,
like the fragments of a bursting bomb,

I this happening evervwhers in the Uni-
verse? Are all the galoxies speeding ontward,
of are some standing =till, or even rushing bhack
toward ws? Now the astropomers expect 1o
find the answer, for on the Survey pictures
they can select distant galaxies distributed
l.miﬁ:-lrmh all owver the sky and see if all of
them show the telltale red shift.

Exploring in Space and Time

Where 1o search still farther out in space.
for galaxies too faint to be registered by the
Schmidt telescope, will be indicated indirectly
by the Survey pictures, Where the photo-
graphs <how galaxies to be concentrated out
os for ns the Schmidi can penetrateé, the
chances are good that the bigger telescopes
will find even fainter ones bevond. And the
clearest “windows" in the sty also will be re-
virled, areas where no clouds of dust or gas
ohscure the view,

Watching the Big Schmidt and the Big Eve
in action through the Jong night hours, vou
sense the drama and quiet excilement ool
marvel at the precision that goes into the ex-
ploraticn of the sky.
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which rvess an indication of their tem-
perature, and this in turn is an impor
tantl clue o thedr Hte histors

Hed el 15T penetriiies  Detiern
throwgh the dark clouds of dust and
ms that hide or dim the Heght ol man
stars  in the Milky Way, helpomg o
reviead] what lies concealed
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rigantic curtains
Big Fve Takes a Long lLook

Mext night 1 watched the 200-inch B
Eve turn its more powerfil saze on somi
(ar-off polbxies thal the Big Schmid
hiel discovered only i fedw nights hefore.
Dr. Milton L., Humason, veieran ex-
rlurer af the Undverse, showed me a
Cluster of pig-point dot=. on a phito-
griaph tiaken I Lhe Hag Schomdt (aee
407 1 Under n moendisinge elnss then
outlines were  slightly  fuzsy,  which
shivwed they were galaxies far oft m
space and not stars near by, which haw
hard, sharp images

Humason was (o rephologpr VAL M T
galaxies on a lareer scale, then later
would photograph the spectrom of thei
Hueht, I this showerl the red shift (page
55, I would mdicate the palasies
W rishing AWAY N0 SEEC 1L RiEE-
ri1'|L -||!'I.'I.|

These galaxies were so far oway that
their lipht, arriving ar  Palomar it
nlehit, had started on [ts Journey theoueh
space 300 million vears before., It hoil
been spesdine toward Earth sipee the
Paleznic Ape, long bhéfore the human
race or even the higher animals existed
sinee the time when the fitst fishes were
evolving in anclent seHs

L he pictures Humaswm wollld  take
wolthl show those galaxies g3 they wer
i I|I.|I -] esiant !l.-.-l What I:'1i'_'.' 1T
ke todday no one can knorw,  Perhiaps
by now théy hove sped billions of milas
more o o space; perhoaps they oy
speeding back toward us again; possibiy
they have Changed their forms entirely,
ol & Ve 1o |n1|-_:-_-r rx1st nit .|||_

Utbsorver Rides m Telescope

In the small open elevator we rode

up the m=ide of the curving dome 1o jis

Dawn Is Bediime for Astronnmors vETY Top 1 2 <tories above the proand

Hobert Haordmgton shemplly pulls down the blackout shade S0 huee i the telestope that the a=stron-
i b room ot thie “monastery T oo Palomar Moontadn after  gmer rides in a little steel cell hung in
{LTURRE S IFORK | L_f""l_'_"'."ﬁ "I';!_"' bor the SEY BLIVEY  gyo upper end, dwarfed by his vast in-
[pame 414 [is workshap, the Big Schmidt telescngs dome trament. 1k : | Ly d
bnears In tie distinie,  Assonomess take photosraphs  Strument like 3 mouse in the mouth o
(hroumehooul dlesr nlehis excepd when the Moon s shini a 12-inch gun. Here he zits boor afier

srhce 1ts limhl Iogs ther ;|:_|'.' OHE N & -Tilil:]'":'li SEAL, WALCHITE ||'|-:
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When the Lesson s Astronomy, Poalomar Poupils Should Know All the Answers!

A [EFIA ! LERE SE T kvl | cEEIR N TR 1F] HtREaIn LT T _'|.’:. 5T Im I|| Feoa o e
of the Schmidt and 200.0nch il [ hladre Libservatory s resident staff. ranch nof fErme
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stories. and the Natios
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[oday pretty hittle cottages nestle amo
the telescopes. with all m . Comverniences
=i i : -
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Eated as long 55 4 week by S5-foot spows

i Hindl,
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Lhe thoiesatels swiirm o .t g lmiare on weel
& % il B = 8 i
viw ardl then people isplay weird frles

of what the big telescopes are all aboy

| overheard one man telling his
that the Z200-inel me was mnied  siive
Copdi i coulid be seen from Maors
Hill taldd o i
ety ot Mars, fving siucers, Hfe on the
aF the sated of Fleven L nre
Lats Angteles told his

Hvenn
.-:: -'.'|'||-r:||'| e Vi SR
' A8 ERTRTR
e GHWn i
pOEresaton we b
henching stright
for the Earth, but were afraid 1o

st el el i :.i|_' =2 ILULATI ||;I|||:
Imumece 1
D= we didn t Enow what b was!

Cine visttor the astronomers regrel Lthey con
niot ave hy old Bermhard Schmd
wiitile]l Like 10 show bum the o] use they are
makimyg of the wlea that

lew ye

s belore he died in 1933



Mapping the Unknown Universe

The story of the Big Schmidy telescope,
even of the sky Survey Itlir.'lf one might sav,
hegan with g small |:|m ruhbing the bottom
af a bhroken bottle in @ saucer of fine =and in
an obscure Estonian istand village in the Bal-
tic Sea, some B0 years ago.

With these ingredients wvoong  Bernhiard
Schmidt was grinding a lens for a camera
made from o cigar box, nnd getting interested
in the science of optics, The san of a German
father and n Swedish mother, the bav had first
heen interested in explosives, but & crude
homemade bamb blew off ope of his arms,
This accident was fortunate for science, for
it turned young Schmidt's attention to the
less dungerous husiness of experimenting with
cameras, lenses, and mirmrs

Salving un Ancient Problem

Schmidt  settled  in Germany, grimding
mirrors for astronomical telescopes,  An ec-
centric, ‘solitary fgure, he alwayvs worked in
formal costume of cutaway ool and striped
trousers, chain-smoking big clgars. He dis-
likesd regular hours, but finonlly consented to
tike 2 job with the Hambuorg Observatory
at Berpodorf becaunse the director would per-
mit him to work pretty much as he pleased.

For vears he stroggled 1o solve a problem
that buad plopued astronomers ever since thew
started photographing the heavens. [n their
pictures only the center was clear and sharp
images of stars outward 1oward the edge were
distorted because of unavoidable defects in
the way light is reflectéd from the mirror dnto
the ].'l-hrlmlzmphlc plaie.

In 1929, while Schmidt was nn the way
to the Philippines (o ohserve un eclipse of the
Sun, ithe sohtion doawned upon him:  Later he
built @ small telescope on' the new motdel,
trodinecd o upon a distEnt cometery, and inviled
hig friend, Dr. Walter Baade, now on Palo-
mar's stafl, o take a loak.

“Can. you read the names on the tomb-
stones?"" Schmidt asked,

“Yeo wis Hande's elated reply, but | can
see only ane thing—ihe optics are absolutely
mervelous!

Schmidt's system provddes a thin glase cor-
recting lens in the upper end of the telescope.
through which the light of celestial bodies
pasges before it falls upon the mirror at the
lower end (page 419). This lens has o rize in
the center, dips down inte a concave hollow
nll araund, then rises ogain at the edge. Lisht
ruvs passing through the lens are bent in such
i wiy that when they fall upon the mirror they
are reflected onto the photographie plate in
perfect focus all over its surface.

The mirror is ground into a8 spherical curve,

417

rither than the parabolic curve osed inomost
telescnpes, and the photographic plate is bent
into the same spherical carve as that of the
mirror.  This helps produce photographs that
cover i wide area and are clear and sharp all
the way ouf to the edee.

17, §. astropomers suw at once that Schmid
had solverd o long-vexing problem. The firs
sthimidt telescope put into professiona] use
wias an 18-inch constructed for Palomar in
the Cal Tech shop ot Pasadenn, The phe-
nomenal success of this instrument inspired
the construction of a 9l larger one, the 45.
inch, which woitlil act as an auxiliary for the
Em_-inth Hale,

Todday's Big Schmidt, with n 48-inch lens
placed in front of a 72-inch mirror, not only
“secs wide” but can gather enough light to
pick up very distumt bodies as well, an ideal
combination for mapping the heavens: [ts
speei] of F2.5 makes it extremely st

Schimidt's svstem is also used toduy fn pro-
jection-type television sets to make all possible
use of the available light in forming a clear
image on large screens,

Some af the X-tay machines osed in miiss
tuberculosis surveys employ the Schmidt sys-
tem' Lo praduce clear photographs on small
film, replacing expensive large glass plates,
Though other scientists came close to develop-
ing the optical system designed by Schmidt,
nane carried it quite as near perfection as he.

Plates Kept in Special Vault

More precious even than the Big Schmid
itsell will be the 1,870 glass plates on which
it is recording the map of the Universe.

In & vault three stories below ground, be-
neath a building thot s proof against fire
and earthquuke, oo the campus of California
Institute of Technology, the priceless plates
will be corefully guarded. As an extra pre-
caution, i set of duplicate positives will be
maile. also on gliss,

Positives on film will be made as well, and
fromm these in turn will be made negative
prints, showing the heavenly bodies as dark
images against a light-gray background, As-
tronomers prefer such prints for study, bevause
the size and brightness of objects can be meas
ured more accurately when they are dark on
a1 light field,

Nepative prints fike these will be used for
the actun] pages of the Sky Atlas containing
all the pictureés taken in the Sky Survev, If
engravings were used to reprodoce the Survey
Ficmrw«. mich of their fne detail would be
st

Muost oi the nctunl discoveries in the Sky
Survey sre made not on Palomar itself but
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Lookmg down the Big Sehmadt's Throar Shows Arrangement of It Leons and Mirros
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Do stars explode more often In - somw
types of priloxies than others? What s the
condition of a star before it psplodes?  The
sky Survey will help answer these questions,

Nessf

Cilues to Star Explosions

About two dosen explodme stars show up
vedr inoour nearest netghbor  spiral
l'lr'|I!-r|'I|IIr_'I]l I'-I.'II'_:I.'_ '|.1|'||.II_ L“ts

off W nova's flare-up may be 3 true explosion
of the star, or perhaps a nuclear ¢haln repction
like that in the atomi
Hereafter, when astropomaer: NV
they can refetr Dack tie the Survey photiogrphs
wnd see whil the star was like before it Dlew
up. The pictures will reveal its original color,

Wiy

gl XV, | bt

biombs.

-i'l|l| o

reffected in
PIAnch mdreor at the resr, both of which be round {page 417 i
e aned LM

18-inch oras BRFENT CafTeciiRE lith

forvgningad, anid
il L ¥ B |||.I|I

FELLEf Nt Lhid, tmuepe of  1he vmiera thatl made e

temperaiure, and brghiness, which moy fur-
nish clues to the cause ol the cataciyvsm,

wearly 25 mullion galaxies. or nebulae, are
scaltered through outer space within ringe of
the Big Schmict s eve, it Is estimated by i,
Fdwin ', Hubble, who hoas studied them for
&0 Vears (papge «04 ),

He thinks the palaxies muy go through a
process of evolution, from o globular mass of
gas o an oval lormabon, then into the fat
spirad shape, with stars appearing in them, at
List Decoming an irregalar mass of stare and
L

Enough samples of all Einds of palaxies
should show up on the Survev plates (o ndi-
cate whether this theory is corréct, or whether
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the galaxies begin and end their lives in some
ather way.

“We'll see in the Survey pictures 4 far more
complete and accuirate sample of the Universe
than ever has been available before,” Dr.
Hubble told me. *“It will give us a for
sounder basis on which to judge what the rest
of the Universe is like. But, of course, if the
Universe is infinite in size, even this sample
will be insisnificant,”

Galaxies May Beoredse Far Out

There's some indicntion, Dir. Hubble savs.
thit the number of gﬂlﬂil‘_‘ﬁ begins to drop
off at o distance of shout 500 million Tight-
years from the Earth, judging from pictures
previously taken with the 100-inch telescope
at Palomar’s sister observatory Moont Wilson,
near Musadena. _

That may mean the Universe i finite, or
limited in =ize: or mercély that the number
of galaxies decrenses af one point, then in-
creases again farther oul. The 200-inch tele-
ﬁ"ru_ﬁu ptﬂELmtmg twice a= far as the 100-

should give the answer

"‘mmr scientists belleve al] the matter in the
Universe once wis concentrated in a huge pri-
mordinl “atom,” which exploded into frag-
ments congisting of the millions ﬂf ;.:u!.uxuﬂ
that we see today still flving off into space.

Another theory is that the explosion filled
all space with gas and dust, whirh aradually
condensed to formi the galaxies, and that the
stirs were formed’ in turn by further conden-
<ation of the ghs within each galuxy, a process
still going on.*

The only real evidence that the Universe
L expanding Is the red shift of light from the
outer galaxies, According 0 the laws oi
physics, this means the galaxies are rushing
away! vt it's possible, snvs De. Hubble, that
the red shift in this case is caused by some
low of Natore unknown to us and means
.sumeih[lq.; ¢lse entirely.

“Why is all thig important? Why study
astronismy, why map the Universe, when most
of it is sn Iul:"mIit'Ij. far removed from haman

afigirs?™ 1 asked Dr. Im S, Bowen, director

* For additional srticle: on nstrommy. ste “Na-

TioMAL OEocraras Manurss -I."urnululn.-u Trackew,

TR 10397 especially “Heavens Above,” by Dokl

H. Menzel, Fuly, 1945,

The Nationul Geographic Magazine

of both Palomar and Mount Wilton Observa-
tories (page 413,

“Well," he said, “I might nsk vou, why
study peography?  Astronomy is renlly an
extension of geography. Expluring the Earth,

ople were never satisfied until they found
what lay over the next hill, Now that maon
has charted most of the surface of his awn
planet, he wants to know what les bevond,
out in space. Curiosity will never let him
rest until he solves the riddles of the Universe,

"How old i3 the Universe and how did it
begin?  People used to think our own Farth
had existed only a few thousand years, Now
we know that it und the rest of Creation daote
back two or three billion vears. How it all
begran f= still o mystery, bt mizvhe somietime
we'll get at leust part of the answer, and
mapping the sky will help.

E'irlnn’s Place in the Universe

“Man's plaze in the Universe is another
riddle, T]:u* ancients believed that the Eurth
was the center of evervthing with the Sun
and stars revolving around i, Then it was
found that the Enrth and other planets re-
volved around the Son.  Next we discovered
that the stars were much farther sway than
anyone had realized, und our horizons ex-
panded again. |

“Until only sbout 25 vears ago, most ae
tronomers  thought that the owter gulaxies
wiere comparatively small obijects inside the
Milky Way. But with the big new telescopes
we found that these galaxies were of enormaois
size, us big a2 the Milky Way itself, and were
senttered out through space al distances no
one had ever imoagined.

"Each step seemingly has further reduced
man’s relative importance in the universal
scheme ol things, but still his mond can reach
put amd at least partially explore and under-
stand the immensity around him"

Not all astronomers are religious men; vet
when the Palomar Observatory wos dedicated,
the program bore on its final page those well-
known words from the Elghth Pialm:

When T consider thy heavens, the waork of thy
bBngees, the moon and the stars, wihch thou hast
irckiined ;

What b= man, that thoe art-mindiu] of him? |

Nutice of change of eddress for vopr Nationar Geocwavitc Maoasie should  he
recerved e bhe offices of the National Geogriphic ."i.l.lti.r.'i'}' by the frst of the wonth lo oflect

tae foflowing month's issae,

For tnstunce, §f vou desire the aidress chenged for vour November

number, The Society showld be notified of vour wew oddreess mol loter than October first, Be

swre bo incluide vour postal-zone wmumber.



NATIONAL GEOGRAPHIC SOCIETY

CGEOUGRAPHIC ADMINISTRATION BUILDIRG
SIXTEENTH AND M BTREETS NOERTHWEST, WASHINGTON 6 D. C

CILBERT GROSVENOR, Presiient

ROBERT V. FLEMING, Trasurir

HERBERT A, MEILE Assisunt Tremaurer

LYMAN 1, BRIGGS, Chalrman, Ressiiol Commities

ALENANDEE WETMOREKE YiesChoinmm, HResarch

Casmumiries

JOE% OLIVER LA GORCE, Vies Prealdent
THOMA= W McENEW, Seorebary

VERNDON . BREWSTER Asslstun: Secreinry
MELYIN M PAYNE Amistnt Secrrtary
KiITRTE M. HANSDEy, Asdtant Seorriisy

EXECUTIVE STAFF OF THE NATIONAL GEOGRAFHIC MAGAZINE
GILBERT GROSVENOR, epiton
JOHN OLIVER LA GORCE, Associate Editor

], B, AILDERRANT
Asssatant Hiditor

LEG A, BORAH
Acsmastaiil balitair

A M. DARLEY
] E{E%Emwuhr

NEWMAN HIMSTEAD
Bt i Cartogragibne

CHARLES E RITHIIFORE

WELLMAN CHAMIMIERLIN
Cmrtigor i il S2ad

GEORGE CROSSFTTE

MELYVILIE REFLL GROSVENCYR
Azt Edsbor

FREDERICE . VWiERUREGH '

Edituswil Sinll L lawrd
1LEONARI C, ROFY
Clelet of Schonl Ssrvics

WILLIAM: H, NITHOLAS
Ealdrorial =g ull

F. NARAWYS COLTUN

Cartographic =il Eylit araal

ANDREW M. BROWYN
Edlitorial Salf

INEXZ 3. RYAN

FRANELIN L. FIoHER
Cluief [oetratioes Lhvisiai

SAVNAERD RV E M WILLIAMES
Fureign Kditori] Sead
W ROBEERT MOAHE
Foreign Bildkbivreal Siadf
LUV S MARDEN
Farelgn _Er!n:r:n..u.i Spafd
SINVIN L, WIsiiiel)
Chiel Muogranhle Lalsorabary
WALTEKR M EDAWARDES
IHsgratione 1} vasdom

KIF mOss

Bemff

Hesearch Asnlstant Hesenrcd MAssisdpnt Illasst o tioms 11w sl
EAYMOND W, WELCH ESTHER ANN MANION MASIN SUTHIERIANTD
Lhirpctor of Advertsing Ll werium Edbisria| =i

GILRERT G, LA CGONCE
Asplwtant Director ol Adiverlalng

WILLTAM A. F:-[H_Z"-:'E":'
Chisel 5wy Bulletm Service

HOWELL WALKER
Editorind Staft

BOARD OF TRUSTEES

GITRGE €, MANSHALL
Ceemmrml ol thre Ay, Hediel,
Preglifent, American Bl COroel

WALTER & GIFFGORD
Honorsry Uhalrmuas of the Board
Amerkan Teleplsmy snd Tels-
graph Co.
WILLIAM V. FHATT
Admiral U, & Navy, Retihed
LYMAN 1. BRIGAGS
I'Hllﬂiln!:."';ll'.'l-lmll Barrmi il
Srandoriks. Hetirml

ELIFI A HANSON
Lajwser sl N st lisg
EMORY S LAND
Yice Admornd Comatmsetiog Corpm,
U, B Mivy, Hetlesdd; Prosldens,
Alr Traaspuat Asoaocinrin
GEORGE B PUTNAM
‘pigti i baa loieer. 6 Lightfidiusen.
Hirrired

FRANKLIN L, FISHRFR
Chiel |Hesreptions Eivmeinm,
M albEnal S|

HOUERT V. FLEMING
Precasdeur and Chadnman ol ilze
Baoard, Riggs Natisnul Bonk

CHARLES F. KETTERDS
ekt tads aned Lipesston.
Uiepenid Mators Carporatem

I-EROY A, LINCOIN
Mrrsidrnt  Mrtrupwditan Lile
Inmzrance CiAmpnuny

ClANLES o, PAwWER
Frirrtaer iy W Prakdbeiit
il )i Ul gpliod SEjiles

LLOYD I WilsDN
Formetly Cliairenian o tle Pesand
T~ =TI I TP TS
Teleplnse Uompanies

Loy COLBERT
M Adknainid, U S Ckal il
Eletic Sarvey. Bmbirel

ERNEST L MNORRIS
Presiient Sesittwrn
Rulllway Sywteti

OHN OLIVER L& GORCE
Asmsciate Eddor o the N udionud

Urnsgruphng Magasies

L HILTHH B AN
Mamdetanl Fdiyos :"|'.:|.r||:||.'||||

Ceptigra e 'l:ll.lu'n.!.h:n:

TH”_H-I-‘I-':'- W MeKNEW
Socteiil'y. Mablimral beographic
o B o R

JUANW T. TRITTE
Fresadfiont Pao Atienicms Adrwars

TAVITY FATHOCHILT
Bewcial Agricyltural Kxplorer, Uf, 5
Bepartment of Agriculinre

ALENANDER WETMOEE
Sevprtary Smuethisnnian 1 natie kil

GILWERT LR GY ENCIR
Eelitur of MNatiomid Lo jihic
Mugnrime

MELVILLE HELL GROSVENN
Asvidtant Balinoe, Natiomal Cege e
Magzunrine

ORGANIZED FOR “THE INCREASE AND DIFFUSION OF GEDGRAPHIC ENOWLEDGE"

To carry. out the n Fioe_wliighy i1 woon . [desd
WAL WO LT ag wtisinial Dermgrihin Sociely pih.
bsten thin Magusime moniidily, Al recenma are invested
i The Magusine lisal of mapemsied sdirectly to piatficie
prographic endwlkilge.

Artiectes amd plitagraphs e desleed.  For nuterisd
The Mogusine dses, grocisis (emuonratin B made

frp safelitipn fo the eibltorial il (dlibagrsle survers
curirticitly beling made, The Sochiy las sppsorsd more
thut oo srlentife exjesbitiong, some of siel reguaired
yeary of field wark o achleve thelr obpectives,

Ihe Sordety's nntuhle expeditions hirve pashed back
phe hbsgaric honeone of e sathwesiore Unlied Staies
o = wl neurly wiglt oswtarles  hefore Colombos
T the Ablantic. daving the ruine of the vost
cummutdal dwellings ja thar cegon, The Society @ be-
searicleed @0l eecreds that hod jaowied historlans Toe
thuree higndred dears

In Mewicn, The Society. wnel the Smatfisoman Inntitu-
o Fmmury ¥ OGgs . ilbsconmrer] e oldest wirk of in
in the .‘mmiu:un for wliech we have = date. . Tlie slalh af
e b smgravd i Moy chorarctess witl s dioe skl
mernts Msovember £ 201 0 7, (Sywmben Corrlatiom, It
sntedates by 00 yvears anvtiiag’ berepdlaee dated o
Arrrrica, il reveald @ presl conter o early Auneriom
endiite previsuely sEkRewe,

On Novemther 51, roxg, - & fght epwmeeseed jeintly
by thir Motewiml] Lee shit- Socmty-anad the [ 85 Army
Adr Crwpm. e 1|'l'l|r|1ll'| Erﬂ:ﬂ balloon, Expivrer 11, a8
extmifbsd ne yh s BT mdsatade  pevord adl oy pox - Fessl
E";IEE Abert W, Sevews mnd Cap, Ovvll A, Asdfrersom
i alolt e gamdola nietrhy o ool ke ntElR Bl
ments, und shizieed resolls & sstraorcinerys valua,

The Nuthsnual Gepgraphibe . St ', 2 Ay, Al
Fimres Expedition, fron o camp b seuthern Beaell by
tograpibed sl olwerved (he solor eclipse of d6gy,.  This
was thee seventll expeiliin of The Sodiely o olisroe d
pital ecligee of. i sin.

The Society moperated with e Willom - Beshe o
Jeegsiwra exjlordl e ol Bermmalbs. daring widch o wrar |
pocrel el ol 30028 ol wes aftalned

Tler Soclety grutited §rgooi and |n sddition $74 600
wis given by individagal seeimleers, to s Gaovspipmel
whes e congressiono] approgriated loe tlhe juarpuoss
wils thi=cfMicleed, anl the Boest of the giunt ssguoll bree=s

i T euigt Forest, of Seqpuoan Muutbovim] Tk of Calil armis

were therby datm] 1o e American peaple

Ce. ol the workl's lergrer bretekls wisd glecisl uystesn
oEiads the polar reghyss wus discoversd s Sluuks and
Yubam Ty Wpediord Washluerm whids vepioneg fur The
St @ ogand A Hoacvsnd, Lestibute o Eaplomnon, 1934

Wasthurius, ¥ T2, j-l-hrlll-l-ll-l--l-!'II:ll. bewrel . Al =gllin reeerynd
Frcpar ar gy v e
Foap (A S BN WLl SA TNl L LA T e 20 B EELAL e e e sl names rrgssieTES =

1akin. lrﬂ-—_.r -
b 11 _-B imred @l Cew Taed Cifire wl Wwililligaes, 13, ©

Hrzier
Emtm waal Tles Basis Magisnr=ss.

Lireyes rrvorrrmaay leayy oom ——T e
Posr Anililteg d4 sisia by smip bl peelags peariiml



A South Sea Avtumn Vacation in

,--'lII N L ke enguihid piairts o] suosstilie aul trads winds o o sessinm willy Soetls Bea mpnaams
'\.."- coomided imvarly ||'|.|.i| al Wivwitrs JoE genenia el ecilai syt Lpiler e Lilnest of
wliies ., cand you have the incomparable vacation o pe of Howaid! You neod oo

(bt gt i slvor ., yodd Pt vones ol slanddarods of Db swlhide you enpey . @ Folkware

f P, mxiol b rrusfosnes ail

ol ot Podvnesuda. . gt =sporta and goclhy o Waikaka hirires,
fhie Lhiwepil . . Cboe wiewalibermer « oleamo, Maseo |oa, aned edt sl ilsd Pearl fhartsr., . 4 he d ream: Hke
Lienuty ol tropde il @lloan i sapgliee seas . these will b orsong ot e stehinegs on
your mvwpry . @ Nrearn] stesyeslaeg Dies ik Haywain with = Framemsea, Lie Anesies,

Foirt bivial, =att b, Vamibsosises, Youd cam go ote wiry b aie, the
uliver by seb oF raund tep liv edber, Fesem Hosolulu, on the
pmbnnd o Chabiu, slaor Bghite take you
bis thee wblier mimior dslopds of (e Hgwatan
g .. Mant, Haowan, Kaosh Let your
Pewvel Agnnd help yon plan e

visel Lleems all ot meoudernte cost.

& 4l AT CNUIRE 'l-,:
BY LECRUIY JANER .E'."-

abh HEHES BY LURURY PLANE

=

aloha week

Oct. 22 to 29— An ealand king wmd

clibivls Al il Lid |_|I|||||_||||_| Fiite]esd

Jealls T owscs and hetmes edad a
erarridival o discrnd «poris, hiiles,
| lantern and Boril parades, lned

pEp] WAERE [ageaniry
HAWALI VISITORS BUREAL |
A mon-profin ergnizition
mmmlrined fai voer srveee dy

THE PEOPLE OF HAWAIT

B Hawall invibes yoau with
vear ‘round charm. Came

poy fime...come NOWI



Gl'l!l'..'"{ arlsom bnilds a swoument in liks mind
mvory e be wilks fnto his hrand-mew' hme, o
ook a1t his fine, pew furpnitiee, The tsceiption
afn M. Cuarlson™s moniament regidss “To the most
valwlile fifteen inlngtes | ever sprnl.

Ve, Carlson slirvers evers tme he remeomlers
hiw egisily e might have misaeil aul on ilese
Ho could have been oo bisy,”
He conddd bave lisen “out"” te all calbirs. He oold
lave refused to listen when an Agent of one of the
North Amerca Companies explained bow woe
liillly weak Mre Chrlsog = properly  nsargnee
ey wanss

!lFIl'w:l Ll e

Mr. Carlson did nooe of these things. Tnstead.
lie listened carelully to the Agent’s expert exom-
itation ol his insurance coverage.

i, when fire desteovd bis honie. My Carlaan
fad the rdghd Tnsurasee in the righs amiount Lo
|l-||!|.||'1- eyvervthing.

Y or moaost valuahile Gftert mmnes may b fom.
g piniriel S0 —when vou talk with an LEEREL
of ome of 1he "'l.-|||:|| ".]!:I- Flia |IIII1|EJ;|I.I.1'4'-. 1!IIIIL-J|
el eapm el B, Ardbghittorward advice on afl
your pnsurance peoblemps,

T'he man who put up
a monument

to 15 minutes

Yo' |l =ee for yourself how Hitle §t will cost
to Doy Lhe best prdection., tallared (o voiar awn
fevddss o Aied som' Il b com Dot e Iy the thongli
that vty Ieswrance will Lie |||d|'.-||: bei wipiie eaf thie
I"l'ill"'r. =TrHIpe=l, II.1I'| I Progressive ofFgin-
el s g0 (14 Lilas)pess,

Valk tor an Ageol of ot ol the North America
Loony pratinivs s, woll b you f

drmmrance Company af North Ameerea, fogided oz
in fadepondlonce Hail, oo the aldesr Amerscan afagck fice
aruf marmme insgrance compuny. [ heasds the "Naorih
Arrerecs 'I:“-|.|III|IJH1'I'I|'1 wedige by rrmetd i e e
for pracircally all tvpes of Foa, Marine anid Camrali
mEwrance, clodmy Auwtomobife, Accodens, dviaf o
aril  Easadiclity tnmmrmnce; Frdelitr and Sorety Honda,
aadd only through Agante or Brokors.

INSURANCE COMPANY OF

VORTH AMERTCA

COMPANIES, _@Tﬁnﬂwfﬂj-iﬁ;h

Imwurmtben Company, of North Amaerics
Indemmity Insdrames Company of Norels Anierhea
Fhittnddelpihna Fire ond Marine Insurance l._m||1||m:.r

Mention the Naotional Gesgrapble =1Lt ustifies v
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THE NEW WALLACE
"“THIRD DIMENSION BEAUTY™

PATTERN IN STERLING SILVER

Dyvnamic and th i]ling a8 1t unfolds the
true beauties of the mood of advenmmre
found in Natare's fascimating symbols

ol the sea.

Fiallvy -.u;ulprﬂrrd i YT hird Dimension
Beaury.” the menmnaid silhouerze is thie
exact body outline for this enchanting

|'.|.I|I!"_J .

And deeply dovwen rhe silver stem
T he vt i 1he gecan's eein

Gay flora flews i rhyrhmne saarl

Iich setting for the lovely pearl,

The majestic shell, the scrolling wave,
the delicare spray and the -}1_'|!|'.||]1':[
biabibiles -:'-:|r1||:|||.'r[: Hie nmagmative ac-

i ||:||.|li_-h:|.--_'m.

"Romuance of the Sea” 15 shown wher-
ever fine sterling silver is sold. Also Mr,
Warren's Grunde B wrenue, e Chrismo-
pher, Grand Colonul, Stradivar: and
Rose Pomnt, Prices lor six-piece place

FOTTITIES: S27.40 TO 31740,

COFTAINET TP WALLADE FILYHRRAEITHE

WALLACE STERLING

WALEACE SILVERSMTITHS, WALLINGFORD, CONN,
o kR

Wiroiasm 5 WARREN

Croaror of “ Kersanee of iy

T ol

wnd otbyr Wallace deinmn nsid -
repred g8 ol formned ST Bird-
Chmenrion Bearory™ ., ooty m
Frosed, deaaty i profile, beatey

el IR,



Do you count your

daily cups of coffee 7

.‘i]m‘. FoLEY 0 EEEP track of how much col-

L
I'_-\_ |

ey drink,

It's Precause thiey have an uneesy teeling that
mught drink oo

bBeverare,

Ll ikl O this Jdelicions

For they tealize that coffee contains caffom
—and that caffein ¢an make
ok gndd irmtnbi

W honewves
yvou maturally wonder of
Should vouw cul

nave  each dayv’

BLVELLC |.|L'll-;||-.' 8 L o o

g, Kegp Tiem awilxe al 'TIUI'-'u.

vono are lense, pitery, sleepless—
cfTes 5 the chlse,
e on e number ol ¢l s
S0 i Yiou

Wihar 1o do’

L Ll

cul i oul

el
CRINK SANKA COFFEE

REAL COFFEE- §7 % CAFFEIN-FREE

You ¢can 20 rishl on

drinkine the ¢offre vou

love 5o much—just make nk Sankn

Collee]
sanka Colfee

ST Vvl ih

7 = il i
callem-1rec!

silnka Coffee won't make you pttery—aor

-

|!i"! con F—Dbeca IR T (5

tnken ot !

v yord awai ke, |

1 g [
e cnflen has been

1I1:|-- I Lo I.';J 1 '.I:

Hi

Bt

ST

[ | _h
Lsie-$

ITaction

the ¢alfem
rich, full-bodied lavor, s
Yiou sl

fhe wonderful  sen

| removing doesn™t detract 3

sanka's
npling arons.

from
it the wonderfol
& of sty

COTIEE Gl

OO neNs—
L=

and bracing cheer that only

e o]

by | 1 o A IIFI-'I"‘="""|I'1|v£'I fomorrow, s re

| LI'I-'

e, allcotfoe, 1 Bl Ll ]LL—1II' O NAaYE NOLLRe
to lose, |'u ssibly 4 oreat deal (o gain,

Senka (offee

Keal coffee with the worey faken out
Drink o and *5I'E$Pr




Welcome Aboard The New Sunset Limited

The Sunsel Limited, Southern
Pacitic's famous streamliner bes
Iween Mew Ofleans and Los
Angeles, has just been completely
cquipped with new Budd all-stmn-
less steel cars. There are [ive;
fifteen-car trains, altogether, 1o pro
vide duily service from each ter-

minal. And they are gorgeous.

Interiors ringe m color from
the soft tones of the broeding
bayous of Louvisiana to the gold ol
desert aunshine. The brands o
pioneer tanches along the rouate
the triin travarses are burnded rght
mte the leatherwall covering in the
coffee shop-lounge cars. The Sunset

Limited personihes the southwest.

Along with the salid, un-
malched sirength of thewr stainless
siee! structure, these trams provide
the greater safety and riding ease of
Budd ratlway disc brokes. Stops
are 30 etfortless as to veree on belng
Imperceplible.

The Sunset Limiteds are The
Hudd Company s most recent con-
tribulion to rmidway progress. They
giveé vou n new and compelling
reason o experience the pleasure
of modern travel by train. The Buedd

Compaty, Fioladelphm, DRetrost.

AM'L
Y 17474




It’s new—really new! No other dishwasher
can maich it!

(With, this oW
C-E Quitomatic, Dishuashor,

...your hands need never touch dishwater again!

Free-Standing Moadsl—0 an fir in Comblnatian Model — Antomatic dish

your existing cnlbinot spaee, waahier bullt in with G-E Elsctrie Sink.

MAGINE the wonderful convenivnee of fever wanhing and dryving vour dishes as well! ‘'With
I having to wash dishes: agnin many e G-E feasturss—{oatares you' vo novies

This great new Genernl Electrie Automntic e=en in nny other dishwashor—iit"s the last word
Lhishiwina ey |'|||' do the whaole job for yon— in workaaving efficdency and dependability!

Just look at all these worksaving, timesaving G-E features

& Completsly Awlametic—Ilust 1urm Clalrod® haatimg  onik  incrsasaes ® Gionl! Copacity — Hold2 entiro
T PR T L errbral | L pernl ire [rai Lhe (ariant iy s thwbis for fomiky af four)
. mkichine miares!

& New Preliminery Power Rinia— ® Savii You Maors Than 200 Howrs
Flumbew food particks off dighes & Brylng by !-I-nn'lrd Al — alimd nf work eviry year —SphRras Yol
evon before whshung begins! hemcing eekf sesmnils wp o eloctricsily tirine svnck, svom yvor hateds froem
.hf_pm,r._p_uh Wothing Action— I;: lI.||||! air far ,'.|| ‘ker, belier el el ve ey |

Eleta |1|_.--.5~_ .a|I1._-'r j:l.l-ui-li--_ln i drying o Lo wgatei T Dusemd iy
nrui T beeautifully clean! ®Top ﬂpunlnn- Eiisyv loading. ni Famougs (3-1 nama asssarss ol
® Highet Water Temperaturas— Now ptesnping or bemding! lung yeurs of trouble-Tres duiy!

FREE DEMONSTRATION

Semn 1L al vour G-E dealer's ooy !
Creperal Bleetrie o ||-'|r|'- A K M
Diept., Bridgeport 2, Clonteeiicul,

Low down pnr’:""” G E H E H A I-

Eosy ferms!

You con puf your conlidence in—

) ELECTRIC

Moictlon the Nailonal Gesgraphlie—1It dentifies youl *

=



CHOOSE THE RIGHT POINT FOR THE WAY YOU WRITE

ONEY A EFW OF THE MOST POPULAR POINTS SHOWN

%_ Th48 .f.:'.sm‘..l-.-"_ru-::".-i-' % F30dm M edicem stuir

[ e ]

.-;-HE-EHEIF.L WRITING 'ﬁ:"‘ SOCIAL CORRESPONDENCE
Sy

%_ 7460 Wcior Pl % 535 Slidthand o % 9968 ol wriiveg,

Ve FOR MAKING CARBONS _-‘:':-,H. GREGG SHORTHAND 'q!'E BEROAD SCRIPT

%: Iiib -l'-.l+I.J ‘,||Jn‘-‘? % I;'huE ."-'I:'M'Lﬂ"-.—",.url-:i.' 2 " mm
%  ACCOUNTING ; = GENERAL WRITING 1OLD SIGMATURES
I-|':||.~ l. ﬂ

Gaterbrook &8

FOUNTAIN PENS

FROBUETE OF ANCRICA'E FIERRET FEN NHARER

Remember this point, Whether vou write at home, at business,
or at school—the best fountain pen for you is an Esterbrook.
That's because an Esterbrook Fountain Pen offers you the
world's largest variety of point styles. You select the point that
suits vou best—the point made for your kind of writing—and
fit 1t into the barrel vourself,

In cvnee of demage, &all poinl

aivbine ure inatently replace
nlale, inminntiy renewalle
wilhioul sending Voue gt bo

a repnir shogr or ek L the
fartory . All pem Counters
sl Hemnew. Poainls for
FmarbirikFouninis
Fradiam , 0 i) HiE

MATCHED FEN AMD PENCIL SETS $4 jo 3450

If thore's a writing job to be done...there's an Esterbrook Point te deo it!
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This map room is GHE n Sinclairs seurch

for ot Tt oreanizes the information Sinclude's
1up |::-|'lh_;u|_'tu":| l'lLusm-r'; sl 1o direct drill-

ing and exploration,

'|'|| r||r II|..I'|'.| FOIATE ©oInree r|-|_r-:|Il'-. !ur[i]

Sincluir scouts und  exploration  parties,
Here is recordoed the Iocation of every well

ericat ofl Helds . | .

olngical

aver drilled in Americas
of all Sinclud -u_:1'-l|1|t1;1r-.-.1i unel g
survieys . . . and of acreage owned or leased
by the Company., Essential facts ure plotted
by spectilists on three wall maps—mups s

nrge that wmpolled and placed end to end

SINCLAIR —
A Great Name in Oil

Woaiegbot thia M pnliiial Lapigh

Y7/ gﬁ above 5% Avenue

SINCLAIR
S&mﬁas ﬁr 03/

-
=

they wonlld exveed the length of o [oothall
el 11-|1|1l1|||-1r:n.-||r|:||r:rI them 1s a fle of almost

3,0 detailed hand nuos,

I the pext five vears Sinelaicr will be en-
gapod in an intensive program 1o incremse
prociction of erude oil. The map romn will
be a partionlarly busy pluce durime that
time—~another reasom why Sincluir §s & . .

“A Coreal Name fn CHL”

bidgitbllepd Wigij

e — ki



Bob Hope says...

“Thanks

Or O

BOB HOPE starring in “FANCY PANTS"

!! o Pargmoeunt pickure, Color by Technicalor,
One of America’ s most famows fiving ambassadors,
- Bob has fown millions of miles in Douglas air-
planes, says nothing beats the DC6 for speed and
downright Ayving comfor!
L]

¢ New York...London...Paris...Rio...
Honoluly — wherever in the waorld vou
wirnt Lo fly —there's a giant, four-engine

9 -
Twice as many Diouglas D6 waiting to serve you. You'l]
s Py ol find no faster, more luxurjous or depend-
experienced air travelers able air liner in the skies today. That's
why more experienced air travelers—
sy the ﬂﬂugfﬂﬁ DC-6 peaple who krow airplanes —state they
. . prefer the DC-6. And every ime vou slep
is the luxury transport aboard a Dougles airplame, vou have the
L IL ! comforting thought that Douglas has
Ihﬂ-} like best! built more transpors.. which have fown

more miles of dependable service . than
any other aircralt menofecturer in the
world., Ask your travel or airline offiee
for reservations abouard the Douglas DC.6
—the blue-ribbon luxury <ky liner on
leading airlines everywhere!

DOUGLAE AINCRAFT COMPPANY, ING,
EANTA MONICA, CALIFOENIA

*Avewrding o o recent nation-wide sirvey, -

MUORE PEOFPLE FLY MORE PIRCES BY ﬂ’ﬂ'aﬁ’ﬂ# |

SO T ANMIVERLARY TEAR

Meption the Natlonal Gedgraphic =TI identlfies you



Do You Use Lots of
R /

s

Standard Packave

WUTE SRS ¢ ) nd
IMFROVELr SEAL-TH.H |
EMVELIIPES. Al newily orsiibes
wWill CIAE PLEDTE Mo BEiEeE s o
while, rag oesbent boing - it

5 1{_ I_U

.-'. ¥

Deluxe |'=|rl-.=||=_rf-
195 LETTER SHEETS (uive B4

]
x4 S unef 155 RMATUHENG EXN-
WELM'ES, all in imirier paper

$900

I you are o heavy user of envelopes for payins
J':'-' cheek AEES W I FETIEr asl VTS nis, OF I
i I|I|l (il l||I|I- Bl reare, orile T .I_|I.'|-'|-||-|'
I'I.II I'.||:'I' [l trated belowd, s COnsi=ts ol -
'.':'ll!!ll'- fatily—2 K ol them=—1he =time unproved
Seal-Dight enveloges as 10 our Standard Packag
Frinted with voir pame dond ailldeess n rich blue
ink. Convenpent, Thofitv, And ib's anfeatined

{F viorr madl — o e orvelope ol welv blemite

= vou as the sender. Price? Chaly .. ﬁl{'}t{'-}

Linder o gpmanfibien an hsted, No T=plit-pockage™ ordors
BT 1I.'.|:'::||||| 1L |"|||__ i ||||| & W) fiarad T j T
||r|. J:I Fingll - it |'.!| F IIIII-'—‘ il I||||_|| | | |-|||_ III|.! - k

| " L=t cabidim, daded %S fui |.ri.'.l- (™ Torwdem nbded |

We pay the postuge. Siaforiion guaminlcd

THE FIMNE

STATIOMERY
IN THE
PLAIN BOX

THE AMERICAN STATIONERY COMPANY

A PFARK AYENUVE, FPEME, INDIANA

™~ E | 'l 1 1
i Do |||-!. - 'R DEETLTE | e



You always wanted a Du Mont.
Now here they are—bigger, newer, better than ever-
and at prices that make news!

The REVERE by Du Mont

| 7+lnch Rectangular Pictura
Fisbt Buiit-ln FA Radla :'i.||_: Ii
lof Record Playetr,

HERE COME THE NEW

v DUMONTS

f

Thase are Television's

The TARRYTOWHN by Du Mani
|1-lnch Roctangular Pecture Tubs. AM-FM Radio linest instruments.
1-Spaed Automatic Fhonograph E'I-!'ﬂr}" ane of the

sixteen new Du Monts
has the famous
Engineering of the
laboratories that built
the first home
television receivers.
Wore than ever,

a Du Mant Is Tha ARDMORE Ly Dy Man!
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In television. Plag-In tor Becord Player
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oy with conhdence from your Anthorezed Dy Mont dealer
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You arrive and depart

PDown-
9 on the Santafe
uisn o G _"'ﬁ == =

ToWN

E

- not
- When vou're paing somewhere vou want to i there
outinthe ... ...
cmn-v. Cio Santa Fe. You leave an your trip

when vou plan to leave

Youi armive relaxed. refreshed. at a convenient

station right downtown, close to voaur hotel or office.
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Wit yoursell. You pet privacy as vou lke it You have
room to roam around when you want it You enjoy

wonderful Fred Harvey meals

tou be the judee. Go Santa Fe all the way
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faphic=11 [duntifies you



Colorful New World

FROM MORNING TILL NIGHT: the colors of the
rainbow are all around vou—through plastics.
A blue plastic clook wakes vou, and voun flip on
an ivory plastic hght switcle You take vour
tlothes from a yellow plastic hanger, Plastic
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|'!|||‘Ii.I.I|rl'|i {1 Ihu- [l s ||| I|1:|._-Ii-" |i1'.'||:||-_-_
Theres po limit to the volors you can get in
these versatile materials! |

bt this s only the start of the plastic atory,
Plastics make better clothing possible. Modern
furnitare and furnishings owe much 1o plastios.
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]Ili.l."'-"ii'.‘. Plastics add to the salety, durahility,
and nppedarance aof many of your electrical
uirpliuur'r'—-

I'hese versotile hasic materials are man-
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maile, Dhrganiec chemicals ore the ingredients of
this “unfimished™ {||:HI]4-.==—|-.1H|*|.[ rissins. b roum
these pe=ine cone e VIR hiflerent forms of
plastics we know,

T hyes LU'IJ|-|i1' of Union Carbide are leaders in
thie produetion ol i-]ﬁf-l:i-'-. resiris. and related
chemivals, They also |.-|'Ll'|+":1|-- hundreds of othar

minteriols for the wse of science and indusiry,
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NATIONAL CITY BANK
TRAVELERS CHECKS

Sont acceples ici

.
b

O couive. Matiaral City Bonk Troselar Checla
I are occeated .., [ike cosh for ary purchose . .. if
thiy cauntry ar abread
Frampily refunded i losl o stalan. Coamry
e OiwWays
Cort 75 per 5100 good until used. . Buy
thiem 6 yoiusi biises

| NATIONAL CITY BANK
TRAVELERS CHECKS
BACTED 87 THE WATIONAL CITY BAME OTF NLw TORI
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S0 Easy To Get Tol JSNE
o Much To Eajoy
Visit the color-blaring—o=f *
Highlands of North C 'r-ﬂim ’
in September and Octabe #_Il e 1
tumn’s inest show on eartirrT

lqurg-— Fissial Didadeiri Frsmryrw © of jpesnlboi

The most wonderful travel adventure of all...

spin along lor hundreds of miles over 1he

Blue Ridge Parkway pper now to Aske

ville groid modntains aflame with blazing

colors. Bide awhele, stop awhilie. Hinng and
bridle trails beckon snorts gre At thels

exbilarating best and crisp mghts invite

plenty of relaxing sleep

Write oday tor your free copy of "'Coalal
Farade" ouT Euide 10 nature at
ity most spectacular n Morth

__Caralina—the Iriendly
— 7Fr
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a superb voyage uhnl:lrl:l TP ——
a modermn luxury liner—an
unforgetoble vacation in itself!

vacaiioniond, Use
cagnon below

Meimi 1o Fihermen !
Frohing 2 pood In
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Carcling’'s codils

South Afren’s spectacuinr scenery, delighiful
climate, beaches amid lakes wall captivale ol
Modern citres; Zulu villages, big game hunt-
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AMERICA'S WATER WONDERLAND

Everywhere yom tum in Michigan chis Fall
you'll enjoy new colorul sceoes wnd new
pleaswres.  Porest-trommed lakes and ogh-
wavs., noow amed with brllinoe oolors: in-
o lessurely cruds
autumnp's splemdor, There's a vared calendar
gt Fall and "lare vacarion' pleasures that
will plesse you. To learn & abour Michi
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ULTRA-VIOLET BY THE ROOMFUL

l=l‘ﬂT way 1o Eh"t Vallr -||1r_h-.i-||rr 1< duiil

under the suan.
ekl st way we want to tell vou about.

]':'.r'r_'|-||u||'|. Ilq'r'-l- 1||r1':|-'|.il|[-'[ ful |‘|r':1|r|:-.
|||..--—

Most everybody geis too Litthe, particn-

F viery boidy ltra-vinlet for ran

larly with winler coming on,

“ow 1t ean be dillerent, becanse ouar

cogmeers have come up with a “wow

ol an answer,

[1°5 8 new Kind of san lamp: Fluorescent.
1ts long: it"s tubular: it bathes o wiile
elfeciive
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WESTINGHOUSE ELECTRIC CORPORATIORN + = =

operate because 11 dopen’t waste elec-

teacity  paking  heat.

bl poson s ||[- gae nolie,. Also offices.

draltine rooms=. loactores, omrd  homes,

where, if vou wishe voo can maant this
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Thait's our commercial, execept thaz: You
can buy thes tube ol sunshine nght over
the counter. Ur, you may ebtain more
inlormation from our Lamp Dhvison in

Blosmniheld, New

Fiersey,

A s R0 thit=: It is one more
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inherent in our vredo - . - You Can be

SLURE ... I It's Westinghouse.
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16" RECTANGULAR TUBE

BLALK-DAYLITE

Hupe pictures, big as life, troe to lif &
G-E rectungulasr black tohe shows all
the TY camera sees. Simplified con
brols, boallt-in antenna, Mateheed swpr] 8
doors, and 3 n:'.ur.' crafted
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GENERAL

M5 still Summer in SAN DIEG'O

S T FrCpiel fidimimad r]l|:|-1. difs-
get in Son Diego, s if never
o lepve Beif &t Pe prdie:
lpina i's cool, crhhp Autumn,

Did vou miss some fua this summer?... well,
it's warting for vou now in 3an Diego. Relax
in the balmy warmth of this semi-trapic banad,
or tuste the tang of invigorating mountain
air. Take in the desert, oo all on one
vacation, 1o one place...exciting San Diego,

For added plraswre, .
ilip dceoss the Border antin 1lse Land
ool Manana for JaiAlai BEMiEf. T REinE
Mesicun cu ELEE and 1he Crividma ikl
i foreign land. Avh wyoud Troipal & gwnt
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There are round-trip bargains {0 great cllices,
. » Bxpemse-Prid Tours: o vacabion plavorounds

i red ree Eroup trips (o b

Wherever yotl
JI.‘.‘.[ |.l.r| :..-.l!l it I.II-.'
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BARGAINS

in GROUP TRIPS to
FALL EVENTS

They oot kel They e fall of fun!
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s 10 MG FOOTELLL GAMEE

o TO STATT OF COUNTY FRIES

« 10 CONVENTIONS OF AEUNGONG

o 7O FALL RAKEEST FESTINALS

s 10 AMUEEMINT FARTS

e Ti§ THE WOELD SIS

o 10 WG CITY VOR SHINTYERIRG

& 10 WALHIMETTE SEOUNERTEHRIAL

See your locnl Greyhowund ageril
s ladniit L haer Ceruicw fat
elyly, ehurch, stheal, band, or vel
sran's orgonlzotion. Do i foday!

~raw

Wwiant

Snnd Mg

MAME _

o Bl ] :"l'.'-.-'ll_'_.I I|:|E":'||._I:'| il

AR L
%H

= s

i ITEREE,

ADGERESS

This is the big. travel event ol the veur! In every one of
the 448 Stutes and Canadn, [_.:Il_'_'..l' sired hins rounded L
hundreds pnd hundreds of Fall trips, tours, and spiecial
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all Round-Up of Travel Bargains
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s Hiseoric Homes » Fishinge, hoasting
in lakes, streame; bars and the sea =
Lindergrownd Cavarms del @randeur =
Skvlige Drive "on the roul of the
e ar!
watural

Chiininess =

 Pamaus Matvical Betdice,
Turned aod Notarag
Williamaburg, resiodod
g Colomeal and charm
e Hewupfuyl Sheanandoah Valley

Brawut

BEFARTMENT OF

i woniderful in late Summer and

Good omes galore for any whim or fancy —

Vicatmoming in Virginia
early Autummn,
for any vacation |1|n|.n'.{'" Festive post-season holidays ag the
Atlantic Share . . . vivid
Hluve Ridiee and Allegheny Mountains.
old mansions and lovely gardens . . . nataral wonders. Enjoy
all sports — gaoll, teans, swimming, boating, Tishing, hiking

e

Aummn coliers Wesdt theaugh the cool

Hiustorie sheines . . .

il horseback riding. just lare pway in the sun, in erisp,
You'll Oed loads of fun, scenic beaury and genuine

hospitality v make your vacation 4 perfect one.
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CONSERVATION AND DEVELOWPSIEST
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RICAMOND 19, VA,
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FOR TRAVEL FUN IN '51...PLAN ONE OF | .
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CHHADIAN

NATIONAL

Mext yvear (or thig Fall or Winter) ke one of | arinda’s dﬁﬂﬂﬁﬁﬂ}"ﬁi ﬂﬂl'nﬁ'ﬂlrﬂf
Ll i-ll|.'I 1||'r.-|..I.I.'IlII'.! . T _Il'HEI‘_'.' M atroniil |"J_r|.|'_ ﬂ !FF Wmtjlﬂn-':

|:i="ll-'r|:';' _|:1l_|' "rI'.'l.!I:"I'IHF LIRS Il'__'||_l|J|_'-_| I 188 ingc=

urtes of popular * Maple Leaf™ Vacations. Fishl, hunt,
EiT, |||.'.:|' the Canad amn |.||_l:.! Send mnow for |-r|;-q-
Pk lets '-!l"--:'ll"lll: ¥orur -..'r:-.:n.. irF ANy gl r-.."J.n'n"..l.I
I Fep Vacatfons listed below. {108, Citizens oeed
R 1S porT )

" Conpdien Hatlanel allices In Rantan,

CANADA'S 10 TOP “MAPLE LEAF" VACATIONS Kot ahe Chicngs, Comeininty, Datrett, ity

3. Acroan Canadfa, 2, Alaaks Crose. Y Beitish Columbi [Fiahele Hasrp™) :...:.-..,._ f -:_I- .-|: -;..: ;'_:--I . :.I.-. ,--:..l.l 3

4. Fas Lampies and the Laueonioir 2. Ligspe Peminsmla and e Saguona v, i.- ibanyd, Me., Sas Fraw s B e,

L IJ|.:- in Hay and Wimtiipeg. T. |.,.:.:' in the Cigdiliari Rocki=x. K. Lakp af : ¥ a-I.. i : ! .--....I!...,F a
the Wouds (Minski). 8. Proviecesbyabe-Sen. 10. Ontario Highlands cnd Waleeghon, Mew Zeckohd

mantion the: Notional :-.'l.'.l_'lu;|:||.—'[|, idontifies Yo
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Norman
Rockwell

WORLD'S MOST
FAMOUS COVER
ARTIST SATS

“you can be a
successful artist!”

R Mow, youw can get troining by profenloach geickly, of
hoame, i yoor spore fime | hove worked with America’s 11
mosl fomous arihb te perfect new ond foister metheds of
showing you our wecreits ond st ol Cipt atcarfmd 1'-:a|il::r “
Writa for big (Buatrated brochure. 11’y FREE]

Amiariea’s 17 maost fomous ariiibi vhaw yow

Magrman Borawsll = &l Parkas ¢ Jon Whiltemb
Ban Stakl » Stwwun Gehamar + Robher® Fowoetl
Paier Helch = Kwitic Belgge & Mesald vom Schmidd
Jahm Alhardon » Figd Ludekens = Aldpest Durne

FAMOUS ARTISTS COURSE
BT S o Wtrarv Con ot Contra

Mr, Mra.
Sin

City, Tana, Steta .

R RE & FEEE

Phans Mo, hge

Early Fall is an ided] va-
cation time n Miszaur.
Goanarally the weother
in ideal. . balmy day of
wunshine. .. cool nights
Fishing is of ks besl
Al receeafiorol focih-
hies ore i full swing
Good occommodations
ol reocionoble Mmtes

Come ..enjoy younelt

SEND FOR FREE BOOK

Full &t el scmiessp b bl 5

sayat. Jamd porlcard hnkay|

MISSOURI DIVISION OF | |
RESOURCES & DEVELOPMENIT f:
jefiprsom City, Mo

Bept. 42-A

In ldentiften. wouo



ROCKETT
HYORA-WATIL! Oldsmobile has bath!

The {amouy high-comgression
"Hechel™ Enging—plos new
Didimabide Hydra-Malic Drjva®)

Try this Ihvillimg combimation al your

nearsst Dldimobile dealer's!

ILOSHIRILE



Desert Sentfinel, .. lalca color phatos
.'J-I.‘al;.|l By L F. Cr i, Sogn Fr oncisro,
tnkat in Monomeant Yalley, Arizong — Uk,

How to Clinch a

| ’Ficfure Clas'sfc

W b mman woed natureset the stage for

plhiotographs of classic interest, a Leieq
e III.i||-.|'-' IS fii “;|'|'i|:|.i_..l_|"-
thir fullest meaming. Light, compact

ceasy o carry and manenver . ..
ecasxy loowrnul. 1o foens aml shoot 107
hard toomizs with a Leica. 10s harder
tor matech the outstandine resulis jis
famed preecision amd versatithity assure

= in every kil of ib||urng'l.|E||11. -

£

E. LEITZ, Ine.,

34 Hodkom St Hew York 13, ML Y,

HOLIDAY...

Bermuds welcomes vou to happy hours foaf-
ng on the softest pink sond . . swimming in
the bivest, bue water. . a5 yvou enjoy (o the
full her serene, Ieisurely life. For all that
Bermuds is and - -means- witle for the new
beautifully ilhustrated 10-page

Bermuda booklet,

FPlepes worml e er B chiai e, & 8 1o LT . TR

IT'S FUN 1o fly quickly by Hermodu hooklei, “HEaMUns Wercoses Yob "

F . L I

planes , iF i enjoy. & leivurely : e . __r I

ITiga by wilEE e Your Travel 1 I

Agont will makes compleie ar- o Nairn =S — |
- 1 [ ]

. WE I

...'.'..'r- I

| 3l Fifihy & s ik Il..'.l:l-i. ELI :I'I- 1:
|
|

ringemmis for your Bermoads vil
Calteiap iL fD COST T WENlL.




Ein

.
= kot

P HESITIE . PaTronsoyx s it et
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Mr. Patterson says: “'| was amaped that

el
| comildu’t et alone withioy
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MASTER d
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Hizht! Mo

Lo sy gueeepales P g

il =40 1T Lk ||_ Ill-l 1 Iy
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1||'. 1idil 151
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fems time—amel nt less post, That's why th
FIME-MASTER has becorme the most suecessin]
l|||'|..|=I|_.' machime me hEtoey. Sl the bear)
of the TIMEMASTER i= the plastic Hemoliet

e |-|'.|'| BESE-TEN PR PR II LR,

III|| i =l [fipre
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Manrion the Mational

W.A.PATTERSON

UNITED AIR LINES PRESIDENT SAYS

"It 2 whole new concept of dictation! )

fist af top exerutives who have dizoovered

VOEY e AR DI thie TIME MASTER way.

F T=
Proig bpbispanme resirineine aperaiien’ 1f s a5 in

|"'.:||"|-:'.I' lii wp=r= Thoal albésr Lrumserilege,

L Amaf
(il ind

siplv Uil 1k, or throw tf awas . Meneee

fielts ace so small that 5w one iF A
o1 rradling]

Vemahelt idarity
IIl-| £ |'..|' T |"
il D

ATTHIEE

e B |. | = T SEEY

IMTAME-MASTER = IInY
|

NETE ares-a ay Lo serreTarie:

Call sous

besilizy

barphiiene  regar
NMEMASTER

e=rnilatiye

anil for &

Send for yvour free
capy of “"Does Your
Didating Dote You?™

Fie‘l piite ki T o B
O Leabnpiun Ave., N, Y
{n Carnad
o 5 i, Woent, RRETE] ih
[ wii | Bek I ol syl
| Y nuar LM i ki Fis ¥ iwii Y

Yaour Nome

Campany

Gl Addresd

City & fone_ Shate

Geagraphic—It tentilies you



| Wear False Teeth

yet my mouth feels

fresh, clean and cool-
thanks to Polident!”

"“Every day | soak my plales in a solution of
Palident and waoter. My mouth feels clean and

cool all the time ., . . and no Denture Breath." il
Mr. A. G. R, New Milford, Pa.

'1?1#1' know what Mre. i means—don't voul

It's a wonderfal feeling to know that yvou ' re Saok plote or beidge
not offending frends wath Denture Breuth, dmily —fiftean minutes

Soak vour tlates in Polidint every day, 1t's %, mars—in o fresh,

SOAR YOUT fi .:_t- % 1n H.Il?l IL_ CYEry o« Y. decnsing: solotioh
o easy and quiek. And Polident soaks into Polidenl ard waler,

every corner and creviee—places brushing
NEVEr seemy Lo redeh,

Remember—those dentnl pladey of vours
need the apecial ecare of a spectal denturs
clennger. Don't brush them. Soak them in

Polident (for only nbout a cent o day ) to keep
them elsan and free from Ddenture BDreath! P ll D
So pet 4 can of Polldent tomarraw, sure.

Recommended by more dentists than any other denture cleanser

Mo Brushing

lﬂﬂEl FALSE TEIT o 1

- Amazing New Cream Holds Tighter,
= What a Longer than anything you've ever
r, * It5 50 herd i*‘ “fj dff]mﬂtf-" tried or double your money hack
§ > ith o

ol :f:] ceyies  POLI-GRIP

T now!

Meation the National Geographic—Iv ulannidfiee yom



To Guard Your Health and Happiness

Since: 1900, the |ife expeciancy m our country
has increased 1o neitly 67 yeara—i fise of abowt 18
vears in less thun hall o cemtury, This has beon
pccasioned by many advances i moedical scrence,

Today, the docior hes at his command new dug-
Aokatle l:;,-d-||-|u.|m_-.., improved egquipment and Breater
hnowledise of (e fctors affectne proosd heslth,
I'here will undoubtedly be many other advances in
bhie Tuture. T el Iull- Bz eIt 1"51 i these medbcad
developments people frivve only 1o ke one simple,
casy slepr .. .osee thewr dioctors al periodic mterals,

Reubiir physical examinations day e thuem -

vide a check of your physical condition. They give
the doctor an opponunity o udvine ving ahoul your
peneral health habits and daily routine. He may ad-
vise on the kmds and amount of food viqy shouid
gat, om what 1o do o Keep vour weight nommal, oF
the types OF sctvities that gre best sulled 0 yoor
r—hj. sl condition and particularly to vour heart.

I addation, the phivaran may be able to dsodver
and cormect qonditions wisch  might grow more
srrpcried HF pllowed 1o EeCh unireated, To rH.'||! him pive
yorur acompleie and thorough check-up, your docior
'rI'II.l_'- s such modert alds (0 diagnodis as these:

The X-ray. | liks 15 cap-
cindly waluable in helping
Ly diaprise disouses thut
of lem start withani any
aulwikid warning sdgny
Lise o1 ghe X-ray asually
crabies the physlcian (o
detect such condituany
ey, when chanoss for
curifanl b S dire Basl,

Metropolitan Life
Insurance Company

Lo METEHAL COMPANT )

o Matrsos Aveatw, s Wik TE N.Y

The Hugroscope. 11 per-
mits the doctor .'||.'-.|.|.|.I|l|-'
lv watch e Functionng
ol 1E digEalis e syl EfNT,
e eatt, lungs pnd sixme
el thie ether prgans. Asled
wlhen nocensiary. by othet
beats, Rlas dinedl abser g
e W an rmpictant help
IR il gnarsts,

The sleemrocardiagraph.

V'l reconds b rate sind
rhivihm of heart action
By reveadli me wuriu fens
(eoams U novemad pad bern,
prves the phyvsieban inlor-
Imukion ahodat 'I||l:' Frric-
fsrpbeg ol e ledrt wiech
s oflew mol o1herwise ob-
Lo rmhle.

Meuse sond ' me o copy of your
booklel. N, Féellng Tip Top™

Sload eite. These offer
villmmble clies to general
phyucal eonditlon and
help deiecy cermudn -
mewies. They may inciode
serirhed s and chemiics)
analvsis of the blood,
gty of red amd while
gl jind  delerminelion
ol hemoplobin content.




Why the robin hops ... then STOPS

\\ HNES SFREI1NECTINMES |-l||i|'.:_' o, ViEirp Wi
Robin berins o show o deaded interest m
divmesoic e

[t% no crouble ae all foe i oo find 8 mate, Hue
brmyrmr up a family—with a nest o bkl - and
i ||||I'-| Fig I'iI |-|||I-|I I'I H | I"'lr:"l FsIABEREA I|-||||'
were it not for the way the newlvweads work to-

:_'Lrlili.'l.. ".I!!-l_‘. I:| £ |_-__u-|] ELrs 1.|ll.'. Ve

1I-1l.;|r|"r' r--'-l'-lll-n.
hisv seurry mpdhy for a oot o o, then sud-

i 1'|'r--. iu-|l ||'-|=||' Lenilt ||-.-||

|h|||_|. WGk In thiw biel moment, the pobin i
lirtenane o well a8 lookene

For with thelr extra-sensitvve ears, gecording

i BENrmiE |-:1|I|]|-l|||:.;::'.r-.. .'-1:'li||' iin .||_':|.;_|

& eEall
the soft sguumungs ol esrchworms m the sodl
lI|I'|:J hl'l"JIL"-'.' T|Il". [ 1 | |---.|r o WIOTTI TIEFTY, T|l|":.
never have to fret about where the pext oowal

- ll 1 r
lor the HI::J'_:Il.ri:". (L EH LS J.I||III. CTET 18 (COUTNaImEs FroeiTi,

Fortunate = the youne couple starting. out to
ratie 3 Family of, ke the obam ponir, they both have
special abiies to help them earm o hiving T
thetr Hock.

But even the best provider needs, m addivion,

certam, sure profoction for that earnune ALY

while the Favnly's srowing ap

] :.I.H' LLHTIES ri".r-llll.'_il TE'I-I I:||.'_|"-.T |-;:|I1ﬂ'|l|]-1!'|'q.||.|.|1|| i
and inoieh of each, Throuweh o well-balanosd 1in-
ELANGEN :'|'|!'|| WOl OEn PUHETRENRERE _'.'ullr ililll'lll'n.' e |
e havine, devent elothis o wear, frikl o eat, and
sehoshing for the younegsrers—whether or oot

vidd fe o and o toor the bills for therm

ik vourr | ravelers arene of broker how easly
such 2 proprim can be yours,

MOKAL: INSURE IN

The Travelers

ALL FORME OF INSURANCE AND SURETY BONDS

The Fravelers Insurance Company, The Travelers
Imdemnidty Company, The Treavelers Fire Losur-
ance Company, The Choarter Oak Fire Insurance
Coomtnpranny, MHaciTord 13, Connedcticut, Serving the
insurancye public in the United States since 1564
i in Canpdn since 1565,



Sheafler's alone provides o
massive 14K gold paimt,
ground for your hand in 14
individvol writing styles.
Only Sheaffer's gold poinis

you wch smoath, flow. - - |
ﬁ: effortiess writingl

7

...A BETTER Pen

Sheaffer's gives you a better pen every inch
of its length. Compare Sheoffer's with any
other. Compare for beauty and balance . . .
precision and performance . . . for sheer, clear,
visible value. Compare, side-by-side, feature
for feature and you'll never be sotisfied with
anything less than o genuine Sheoffer’s!

Muntroted: Sentioel $15.00, so fed. fax. Others $3.75 up.

SHEAFFER'S

WHITE DOT @ OF DISTINCTION

W. & EHEAFFEA PN CO., FORT HADIEDOW, IOWA, L B A
EEPTEREHT FEAE. B A AedaiFiE e £0 i CANARA: MALTON, ONT,




Wrﬂ1 I'(odachmme Film

in your miniature camerz

you get this

Double
Reward

.'1““11--”!'-- suddenly feel ke experts when they
thiseover what wondedul color pictures they can
tuke with Kodachrome Film in a miniature
camera—any “minigture” with /6.5 leny or

L b““lant EHE’E” Pﬁﬂeﬂtiﬂn of your Kodachroma

pictures . . . finished as color slides without extra charge

2. gorgeous Kodachrome PHntS meds so eser...

in the reasonably priced 2X size shown, ar in larger sizes

hittor. Added satist=otion: thes LI rh michares

Are s0O casy Lo i |l1'!

Fine equipment for less money . .. -
II|'-I|! LR I"'||||E||I‘-. ||.|". Ill:-||'|i||.'| |I 11 |||1| i"l'."'.l'
cri mintature camert wilth F/4.5 Lumenized
leny elline at the remurkably low prive ol
l”'J""- inclodineg Federal Tax, Ask vour

||l | y whow yomn the sersational mivw Kodal
| ey 828 Cumoera, With #t—und Kodasiide
E-"||||'-. vior Model TAL at 829 50— vou'ree wiell
equipped to start vou Kodochrome vareer.
Also see Kodaslide Table Viewer—pro-
:l.'E|I.|_ SCTLA™TI .||--| '-Illil l-|.|.I|'_| | .-.l'|I-'liIl'||..r
nned other Kodak miniatures and projectors
(Muster Model fllostratedd),

Eustiman Kodak 'l_:1|r=|1':.'u|:l., E-ill'!ll"-.‘lr.'r-i::,. ™. 1.

tts Kodak for Color

HE I Y
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Indian Summer
in Pennsylvama

Bust off the reservatio M. ] wend Indian
summer i Pennsy v -'l. h:llu First Frovts

S are bl |s'~'-|lh afior, Flills are ﬁi-:J:I-_:_J
WD Crrmson, orange, and pold

plere i the vast [orests that cover more than
il the siale, Yyou o el Pl 1 hsi IIkids

B the Iroquom and Seneca by day, bud spend
{HFIT | ||_.'='I|'. LY PO WL b= da

20 liKe o the ||'_-:||'I.,:_ Iviindgia Malls dller Labon
|y, Rezoris will be less crowded. Bates will
e loter, You ll bind Thdian Summer vaca-
HERIEE T 'l-:'_ Foconos Cthie Sullivan I'l.._'lll_,'.,_l-,_
II'-. |5 i I‘" ke "'ﬁ- ------ Earnt Lisie 1":--.“"'_._;_'::.
fier OOt e I‘ |!.:|:"'. wlere L ambrilps
porips, Bediord, Conneaot Lake, Eree
Wellsboro, Lpomer, Bediord "-;=1F|||_'-".

YOLILL FIND MORE

Onns_\hdnm

TAMES M. DUry
G o e e o

PENKLYLY AWLL DEFSATHERT OF COMMIRCE

=SiL 208, HARRISRURE, PA '
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12,00

Write for Bopklet Y
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UNION PACIFIC RAILROAD




HOW TO CHOOSE A FAMILY MOMUMEMT

One of life’s important decisions

OMien when we. must choose 8 monument,
griel colors our judgments, That o why Rock of
Ages has been so carelul of those who represent
it. These men know how o h:[|- ViU, EIve you
kindly advice and assistance.

There 15 a Rock ol Ares Authonzed Dealer
near you — bisted moyour lelephone directory.
Why not call him Lmin. ? Let him show vou how
the surpassing |:J-[" ity of the fine aranite that i
Rock ol Ages retains as brilhance F-ul generations.
Every monument beanng the Rock of Ages seal 18 Tully backed by a

batided wuarantee to you, vour heirs or descendants,

Many thougheiul prt:p!e choose their family monument
— 43 well as their cemetery lot — befire tbe weed ariie,
Ask your dealer or write Rock of .l’l.g:::, Barre, Vi, for
"How To Choose a Family Maoument™— a large illus-
trated book availalle wathout cha ripe or ohligation.

ROCK o AGES

BARRE GRAXNITE FAMILY MONUMENTS
Hefare yvou choose, megpeare — ask vour Authorized Dealer
tay whyon you prosl of _r:.u'i'rm:rnr'nrl IFF GLIY rednelery.

*‘ﬁjem & 3 SR S

FLEEERE FlhlL VW BLiaEd RBELGW. DOETEACH ablli E6le Fo Vel sdcaw ey

'--2.-

Recommendation for Membership

IN THE
NATIONAL GEOGRAPHIC SOCIETY

* The Membership Duess, Which Are for the Calendar Year, Inclode

submoription fo the Nabtional Geograptuee Magasine

To the Secretary, Wational Geographio Society,
srxfeenth amnd M Streefs Northwest, Washingran &, DL C.: . Tes5d

{ momuinate o R
FRiaT EANE FEONT%SKEE

Orccupation o . T
'T“'"I "|f|'rrr..11|-|" S HMINEEFTEIES 16T 11se. FREELFgEN

Address

FHENT ACSUHESS | |¥ poeeRlE

for membership in The Society.

Name of nominating member
H N EEE HIRY

Address
L= Ammual panberaleipy I8 Dnkesf States 34,00 Crnnaln. $3 00 ghioss], $E00  Life Membomayls, 510000 1
[[5Th! Hemilgnies shmold bw parsbde = Natimmal Genaraphic  Seciies Hemittaimes= Thim nrislsls ml i imeniin
Pisdd =l Rte= pod Cansda shoajdd e made by Sim Vark 51 o Ideraatioma] mobeey ordes

Mention the National Geagpraphic— It identilflan yoo



BEFORE you leave
for BRITAI“-a.n

fecwrs yoird Frampatiaflen and reservg-

liein  dhd  EsslkiE yelibiell comboriohls

eoiwlrime Frasel,

@ RANR TRANSPORTATIOM seervwhera

im Brakais

B MOTOR COACH, STEAMER TOUES
and CITY SGHTSEEING TRIPS,

il CHAMMNEL STEAMERS Lol=gds Baldain
gng |Febied, Brificlh amd Fhe Cosiihank
@ HOTIL rerarsulives mude hare

B MILEAGE COUPONS save up o 377

on traniporiation — GCoupaons naf
phtainabie in the Brotiph fsleal

Typieal of DEVALUATION

Luvimgs — & spivivdd  amul
Pitor 4 00k dla Fiell paanney —
twinercsiad fee owlp T4 coaral

COMELULT YOUR TRAVEL AGENT or

any utfice shown el

NEW YORK 20, M. Y. % Rackefell=r P,
CHICAGD 3, ILL, 3% S5&. La Salle %
LOS ANGELES 14, CAL, 510 W, &+h 5S¢,

TORONHTG, ONTARIO, &% Yonge &i

aufimn, gir &
Far [Fustratesd Uisegiure, write Dept 23 ﬂ | aﬂd *i’ﬂrffﬂﬂ'us EE'EHETT{

- - ) . = wsr{;W .
) s N limisna -

[ BRITISH RAILWAYS NESSE o e

A m———— - . - S ===

days of fishing under a warm sun . ..
the inviting aeroma of a shore dinner

1] 5 ™A
DHE{I uur BESEmEHt . « « Feasting your eyes on the breath-
g i} toking speclocle of gulumn colour . . .
In a Hurry—EIEEtrma”? ! finding sound slumber in the cool night
e Frigudnire Eloctre Debomidifier  pulled air.  Here's o glorious vacation that's
5 quirls of wiler from the alt the first day— yours for the taking ... in Onlario.
clearad o besprwen] grrme oo of  hamidity
I and mildew, " iave Mes. J, I, TRAVEL TIPS

| o
Rusan, 1135 M, Grove Ukde Faerk. 1
52 Vacolton Areis

|
4 2 - 412000 iz Jm i A
Ha meivy chemicals. Ma muss ar b o, el e aygram
.

F 2 Toiaral In F Ceni
futi. Avtomatic protection Far outisl Infermation Canfres

d. E | T
 Game Rosm » Workihops canomical Shopaing

3. Linerol Cystome Examplion
o Lowndty Rooma ® Librares e

& Stamge Rooma

axpeiave W run sl ey 1a - S

| : |I||_ T I.l- |:' --_II.
Lichumidifier  droms mildow- ONTARID TRAVIL
FOCILLTYE TR '||'|:"_'T'|".' I!ll oir T4€- & Foriigmeanst Budldergi,
sutaomaticnlly. Callyour Fogd Teternis 2, Oniaris
airn |.|'|'_':II fiag ree Uetian Plezie sand ma ivas guids map
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WILLING WORKER

ALERT, eflicient houseshild servant to run
errandd, order supplies, delilver mossages
to o lnrge and prowing Het of people.

OTHER DUTIES: Stand guard for an
amergeney. He ready to summon doeetor,
police, fire department. Malke it possible for
many other people to keep in touch with you,

FAST, completely trustworthy |T|l’r willing
o nerve bwenty-four hours o day, 3656 days
i year. Mo vacations, No time uﬂ:' Fay —
tess than o cont an h-mr.

Who Could This
Wonder Worker Be?

Why, the telephone, of course. Night and
day this alert, efhicient servant is always
ready to serve you. And the cost is small.
Even though increases in telephone rates
are still needed to catch up with past

‘ increases in costs, your telephone will
a-"ﬁ“ BELL TELEPHONE SYSTEM :::mnrma.: to be a big bargain. Few things
in all thas v-'nrH ﬁl't't YLl Ao misch [m* LTy

little as the ttitphum:.




How will vou sperd these dolden bours? Here on

T = the wiriy Satrth Seas, where the sun mules o carclree
J T A T warld, you live oy gaily or quietly as you choose, You
- \ CRENT o '|' o iy oldv shiffebonrd and deck tennm and splash in
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== hi ) J" 1% brermy vour deck chair, For grocious Indng every thio-
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o i - .|;l kg .
‘ -l ment. .. bor superh food and service, dances, movies,
o z A S - '
'-':-'EE'_-"-."_B'?':- 2 I air-conditioned stateroortts..

Cruise to Hawmaii or the Lurline

Yoo meet mtereshing
new friends.

Yau join in the tom ol
trapm ahoothng.
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