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Pirate Coast Yields Its Secrets to Science:

in the Indian Ocean, Aqualung Divers War on Sharks

By Carr. Jacaues-Yves Cousteac

Leader, Nalional Geographic Socity-Calypeo Expeditions

NE iny o guiet Englishman with an

umhbrells came to the Marseille dry-

dock where the research ship Cely oo
was fitting out. He asked if my crew and 1
would be interested in an underwater peo-
logical survey.

“Why not#" I said.
o use"”

“The chiel peologist aof my company reacd
vour book The Silemt World,” the visitor re-
plied. “He said, ‘These people have imiging-
o Go sound them out on the idea.’”

S0 it cume nbout that lost vear we took on
4 mowvel misston: § search for ofl-bearing
structires under the Persian Gulf off the for-
mer “Pirate Coost” of Trucis]l Oman, for the
Britizh Petroteum Company, L,

“But what brings you

Ship Freed for New Adventures

For more than a vear Calvpso had been
engged in the salvage of a 2 200-vear-old
(reek wine ship at the bottom of the Medi-
lerranean off Marseille.® With the support
af the National Gepsraphic Society we had
unraveled the fascinating story of her mizzion
and her fate more than two millénniums apo.
In literally thousands of Aqualung dives we
had brought up o Inrge part of her long-lost
cargo of graceful wine jars and dinnerwnre,
But the underwater excavation stretched on,
and the ancient ship grew in estimated size
with each ton of mud we removid.

Thus our research ship, equipped and
manned for far oceans, was reduced o a

lighter handling an agelong overdue cargo of
wing jors. We could not leave the wreck t
be sealed over with mud nor could we play

slave 1o it any longer.

To continee this important  archeological
work, 1 enlarged the Calypeo “navy™ by one
stout  60-feot ex-fisherman.  the  Eipuadon
(swondfish). Espadon took our place nbove
the wreek and freed Calypse for new tnsks,

From Snow m Coral Reels

O our wide afterdeck we instulled a ma-
rine gravimeter, o complex instrument that
helps prospectors locate oil (pages 164, 165)

We left Marseille in a snowstorm and made
our hrst working stop in the Gulf of Suez
below Zalarana Light. There in smooth water
wee tested equipment, adjusted delicate mech-
anmisms, erected a folding unti-shark cage, and
mended nets,

Ready for work, we left the Gulf of Suez
antl headed south (map, page 160},

I am attracted o lonely islands such as
Diaedalus Reef, where an Egvptian lighthouse
is tooted Ina submerged coral table some 53
milez from land. The reef., a treacherous
shadow in the =ea, is the crest of a steep
submarine coral mountain.  The lighthouse
rests on it like an observatory of Neptune
renred nto the alien world above.

“Riquet," or Henn Goiran, our smaliest

* Rep “Fish Men Uhscover a 2.0300yenr-obd Greek
Ship,” by Capt. Jueques-Vves Cousteau, NaTiosal
Lot Macansg, Jamry, 1953,
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diver (paze 1629, took & mooring hawser out
by dinghy. He waded in on the table top
and lvoped the hawser over 4 clump of coral,
Cut on the precarious jetty to the reel’s edye
came a figure tn shorts and dnother in o white
burnoese. The first man sent the burnoose
running hack to the lizhthouse, and he bronzght
a man with a rifle.

The man in-ahorte—Hassan Fuad Haoma,
the lightkoeper—quickly realized that we were
not an enemy. He went back to the house
and changed into uniform. lunched aboard,
amd ok a Calvee party over his comfortable
little island. He had been 24 years in the
Fayptian Hghthouse service,

Reef's Scenery Delights Divers

Mesnwhile, our Mediterrmnean divers were
roveling in the Red Sen reef. (OF the team,
only chiel diver Fredenic Dumas amnd | had
viewerd thise Deautiful senes before.  The
divers came up velling “Incredible! How
amazing are the fish down there!” They were
dizappointed only that they had not seen any
hlnck coral, That could wait: Dumns and 1
knew where the black forests grew, from which
a lucky fitherman's net or a naked divers
plunge brings up coral Jor the sheil's prayer
bl s

I wonted 1o show our young divers the
wonders of Marsas Qabatt (Marsa Umbeila),
a blue cove Tramed in boght corid ledpes
under the red hills and hloe mountaing of the
Sudan. As we anchored there, friom a4 movd
fort on shore arose a solitnry coast guand, o
small half-clad Nubian with a shock of curly
hair, He helped us mour, aml we acked him
aboard for lunch,

The const guard’s name was Hadji Tam.
The first name is ome of preat distinction
among Moslems, meaning that be had made
the frad}, or pilgrimage to Meoo.

Our cook served Trankiurters ane salt pork,
We remembered pork i€ thboo to Moslems,
Riquet tridd (o warn the guest by grunting
like a pir. Hadji lam was pusgled. He ate
the pork with relish, not knowing what it was
—may Allah forgive him!

First View of Southern Uross

That night. heading south. we saw the
Sonthern Cross Tor the first time: and in the
murnine the deck was littered with fiying nsh,

Earlv one dav we arrived at the melancholy
Zubgir Islands, bare voleanie heaps off Yemen.
The main island, Jabal Zubuir, appeared as a

The Natronal Geographic Magazine

black pile devaid of life except for g rank of
hyge white booby chicks.

In the sea beneath this desolation teemed
a funous jungle aof life. The divers were
aminzed At the sighte a few lest under: five-
ool moray ecls, sharks, schools of silvery
caranx, or jacks. and hige Trideona clams
with their scalloped, fleshy hips wide open.

Albert Faleo, expert diver, went down with
Prumas (page 181). He stirred up p 20-foot
manta, or devilfish, which sailed away with
whipping “wings." Half a doszen sharks en.
circled them.  Dumas said they were “very
bothering."”

| asked Fileo, 2 mun of few words, what
he thought of the Red Sen, “Clest hean,”
he said. Ot sfeiewe”  Beautiful and
SETHS L 1S,

We ran for DNibouti, in French Somaliland,
and took a pounding in heavy  southwest
winds. Spray sailed over the high radar an-
tenna. Calvpso rolled so heavily that the
bell on the wheelhouse rang.

In the quiet haven of Djibouti, underwater
inspection revealed storm damage to our star.
board bilee keel. Thie meant a trip o Aden,
where Calvpse ensed into a foating drydock.

The mishap koocked three davs out of
our schedule, bul they were pleasant ones;
Calvpso has many friends in Aden.  One,
Antonin, Hesse, left his Lusiness . interests to
sail with us as deck hand and diver. In Aden
also. we took abosrd two more scientiste—
Wallnce Brown, a Canadiun geophvsicist, amd
Allan Rus=ell, & geologist from  Australia,
Russell traveled light; his dearest possession
wits 4 seological hammer made in Dlinois for
the British Everest Expedition, '

Mukalla, the “Skyseraper™ City

En route o the Pirmte Const to begin the
oil survey, | could not resist g short visit to
the Arabian Nights city of Mukalla, [t was
plain dpht<esine—anid what 4 sight!

U'nder o greatl rfdédiish-brown mountain on
o strip of beach stands a white “skyvscraper”
city of urban architecture unusual for an Arab
country (pages 156 and 139). Mukalla's
white-washed towers, mud bricks on stone
(oundstions, averace five stories in height.

Mukalln i the patewiyv o the Arnbion
peninsula’s fertile Hadhramaot Valley  be-
hind the coastal mountains® [t has sky-

& &er "Inte Buming Hadhmmaut,™ by I3, van der
Mrulen, Naooxan (oooosarnne Maoarse, Ovtobier,
L.
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scrapers for the same reason a8 Manhattan —
toa little land. There is ‘a4 narrow pass
through the mountains at the western end of
the city, and it & closed by a bheavy ite
against phssible roving brigands,

In the Gulf of Aden on a dazzling dov we
sighted, miles ahead of Calvpse, o long line of
white foam, like breakers: on a submerged
recf. The charts showed no oreefs,  We drew

CALY PS@;
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negr and sow that it was o stupendous schiol
of porpoises advoncing abreast in  frenzied
leaps.  There were hternlly thousands of these
mueunmels. more than most experienced sea-
men hid ever seen

The porpuises seared 20 feet out of the
witer, contorted their bodies at the top of the
arc, anid hit the surinee with loud splashes
Thevy remincded me of hesrty young Rughy
plavers glorving in the shock of scimmage

For two hours each day we stopped along
the hot Hadhromam coas<t lor reconnasssande
dives. We found tarhid water and practically
no coral on the eastern slopes of Arabimn, There
wis no minghng of fish. Instead, the oo
sional sighting wis of single schooled species
such as jacks and groupers. Un the sea side
of the Kuria Muria Islands it was the same
bt when we went ashore on the blistering
rick we Tound hi:!: IMarays and h[bill}' Ikt s

= L

Bnow --.-r:rlud down on "'i-Lllr'_u:iﬂ: il"E-i".‘lI Calypue's
unddessra explorers. led 18" Capl. Jatgqies-Yves
Coustenwy, sailed cast to fhe suany Perulon Gulf,
There Agualung  divers pirobed the sea bed In
zearch of oil. Later4lie fish men explored ports
ol the Indian ‘-Il.r.'ll:ﬁ- (W the voleaniv Coamors
Islands they stu i dl'.'_FFIJ:L!. m which the coela-
canth fish, a “h fosail,” wras founmd
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Calvpso Explores for Underwater Oil

—the Intter fine food—in small tdal pools.

We stopped briefly st Masgat, the fortress
capital of Oman, which shelters in a cliff-
walled cove flanked by two old Portuguese
forts.  Masgat iz a favorite port of call, and
sgilors: have made it o custom Lo climb the
cliffs and advertise their ships in big white let-
ters, such as US.S. Isle of Luzon, HM.5. Ful-
month, HMS, Mauritius, and feamae d'Are.
The latter was o reminder for me. 1 was a
French Navy cudet on Jeanne & Are when the
nami was pamted n 1932,

Hoatmen came out to Calypso 1o hurter sea
shells, Owr men had bigger and finer shells
drying on the deck, but they played the game
by trading cigarettes for the local wares,
But when the boatmen siw our beautiful mol-
hasks, they started bidding cigirettes for them.
Our men soon won back their cigarettes amd
sold several shells for cash,

No Shore Leave lor Diving Dog

One deck hand never got ashore—HRBonngired,
our Portugoese witer dog. Thi= is a recoo-
nized breed, almost unknown outside Portu-
gal and the Agzores, where fishermen hove
bred the animal as a water retriever. HBaon-
nird would dive 10 feet under for objects.
He also loved shore leave, but quarantine
regulations kept him aboard,

In Masgat’s shaded sowk (market) ouyr
shore party spotted the unmistakable hairy
black shape of a Portuguese water dog, alone
and with the air of owning the plice.

“Bonnard!” they velled, and bastensd to
take him aboard before he was clapped into
quaranting for six months.

The dog surprised them by backing off and
bristling, They surmunded him, Ax thev
did so, n bie, {rowning Arab waded In snd
ook up the snimal, It was his.  Jt seems
that 300 wvears ago the Portuguese owned
Musgat, and only their dogs and forts are left,

We rounded the Masandam Peninsula into
the Persiin Gull and yove the peologists a
thrill by going into the Elphinstone Tnlet
(page 168). The inlet s 4 spectacular branch-
ing fjord carved through limestone layers
kncown as the Masandam [ormoation. 1 doubt,
however. thol many geologists have made a
pilerimage here. One resson is that the inlet
has the reputation of being “the hottest place
afr eurth.”

The divers soon went down 1o see what it
wns lilee under water, They came up shouting
happily with great armloads of mishipen

il

rocks—clusters of ovsters embedded in coral.
The bivalves were among the best 1 have
ever tasted,

We moved into the last recess of the inlet
and in the fading light of evening came upon
the village of Sibi, a collection of low murd
huts under o striated chif 400 times the height
of the houses. Sihi's 100-0dd dwellers, small
and slight, were the most primitive peaple 1
have encountered anywhere, und [ have seen
the interivr of Borneo,

Children Throw Chocolate Away

In the summer these descendants of plrmtes
climb the gremt ¢fiff out of the inferno and
work in inland date orchards. When the
furmice cools, the Sibi people lower them-
selves into the nbves agnin,

They came hext moming in boats, begwing
for fresh water aod razor blades, indicating
the latter want by drawing a fingernail graphi-
cally ncross the throat. We filled their con-
tainers from our dwindling tanks,

Fliders stripped the children sa thiey would
shiver appealingly in the chill. We gave the
children chocolnte, and they threw it into the
water. Apparently they had never seen choco-
late.

The ‘geclogical survey off the Pirate Consst
wis an experiment, to determine whether
diving could contribute to submarine pros-
pecting.  The concession area southeast of the
(datar peninsula covers about 12.000 square
miles, with depths ranging [rom 20 o 200
feet or more.

(il-bearing domes had been found In neigh-
boring concessions on land.  The indications
were good  for fnding ofl under our aren,
whicth was controlled by the Sheik of Abu
Dhabil (page 166). Our job was preliminary
survey. I it gave positive indications. the
next stages would be seismic exploration and
test drilling.

How the Gravimeter Works

The marine gravimeter detects variations in
the strenpth of gravity under the séa floor.
A very slight anomaly in the grivity of the
earth might indicate a dome containing hlack
wold.

Given an anomaly, the nest step = alitidn-
ing rock samples, which may vield helpful
information on geological structure.

Russell told of a test-drilling job elsewhere
when the drill had gope down thousands of
feet, bringing up promising samples of sedi-
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Calypso Explores for Underwater Oil

newhy won distinction—she was pow the oi-
ficial oceanugraphic ship of France, endowed
by the Ministry of MNational Education. In
Paris u special commission of the National
Sclentibie Research Cenler and the Ministry
wits interviewing marine scientists who wanted
e work abosrd.  We left the gull with the
first assigned party, two biologists undér D,
Ciustiuve Cherbonnier,

We ran out of o Gull of Oman monseon and
sadled into ervstal days on the wide Ocean,
Low clouds bung around our world as we
journeyed on alone, off the ship lnnes, We
stitred hosts of fying fish aod came upon fin-
back whales; a hure sen turtle basking. on
the surface, n mysterious scarlet blanket of
e floating in the ocean, a green coconut,
and & dolphin, which lashed like a living

rminbow,

“Thar She Blows!"

O April morning near the Equator 600
miles enst of Africa, the lokouts called
“Whiles! ™ T turned 1o pursue and saw the
misty spouts of sperm whales. There were
three big beusts in the pod, swimming abreast,
lnzing and dipping o lew [eet under.

Faleo grabbed a harpoon aod neshed to the
whitling pulpit oo the stem, for we wanted a
whale for photegraphy and scientific study.
We have chased many bloe whales, earth’s
largest muommal, but these sperm whales, an
estimated 60 feet long, seemed the prandest
in creation.®

Whale chasing with an 11-knot ship is not
seripns: levinthan is too fast and powerful
It was & guessing game.  After he sounded,
cottld we hend the ship to his surfacing? After
several passes we haud wonderful Tuck. The
three sperms: arrived from the abyss directly
ahesd and slowly ran up their misty banners.

Falco poised the harpoon  and  waited,
Stightly to port, 8 mammoth glided under-
woter. Fualoo wiited until the great dorsal
bump wheeled into the air, then threw the
barpwonn.

The weapm glanced off the whale's back
like a toothpick, and the huge animal (urned
across our bows. | was nesrly knocked off
myv fvet by the ¢rash of the ship peninst the
giunt. Loose gear clattered, The glass fell
out of the chartroom door.

Shoulder to shoulder, moving slowly, the
whales turned off our course.  The one In the
middle was hurt or winded, and i8s commdes
seemeil 1o be belping it along. The injured

Loy

animal could not dive, and It companions
apparently staved up to aid .

Now we could pursue them on the surface.
| listened with the headset of the echo counder
o the sounds of the air—tiny mouselike
sguenks—escaping  from  the beast’s nasal
valves, The injured whale seemed 10 be
shrieking repeatedly as the vast bodies lum-
bered along, plowing wide wikes.

Then the watchers began to vell and point.
From all quarters of the S whales arose in
pairs @nd converged on the white ship and
their struggling compunions (page 176). 1 be-
lieve they answered the shrieks of distres.
erhapis soologists won 't agree, but | am cun-
vinced these noble creatures have a sense of
salidarity. In 15 minutes there were 27 whales
around the ship, Two habies were seen swim-
ming crazily alongside big cows,

I turned Celvpse and overtook the bag
three again.  This time Capt. Frangois Saoit
wig in the pulpit as we drew close to the
limping whale. Saoit put his massive back
mto a harpoon throst.

“The harpoon s in!" the watchers yvelled.

With the shaft sticking from its back, the
whale lell back o starboard.  Seotit padd out
his line. The skipper tried to keep a slight
tension on the line to feel his quarry, hut the
rope went slick and he hauled in a free—and
bent—harpoon,  Dumas ran for another jron,
We crosset]l the whales wgaln, and clisse by Lhe
ship their thin spouts became rainbows that
drifted over the men.

Saotl threw agiin, and the spear was fixed
in 4 whale, It pulled out, and the skipper
reeled in.  Nowadays whalemen use harpoon
guns, Dut Saott and Calypie were giving pood
accounts of themselves.

Whale Hits Propeller, Stops Engine

We came among them again, Saoit watched
the pale bulks shimmering under the sea and
walled for a whale 1o surface unider him. Only
ance or twice did a whale escape by tuming
up its Hukes and diving deep,  They curvetted
along-as i under 4 sodial compunction 10 stay
with their stricken one. The whale with
which we had collided sppesred still umable
to dive,

Then came s second shock on the ship. We
felt a thud in the after part, anel Calypso
{altered, The bridge phone rang. It was the

* Lo “Whales, Giants of the Sen™ by Remingtin
hellogg, Matiowar Guoomrarnie Macanne, - Jammry,
1441
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When coring pdpes crumpled, Agqualungess swam doww piud chipped off specs-
miens of ek lor lalmtory (esting | page 164

chief mechanic, from the engine room. “Com-
mandant, the port engine has stopped!”

| said, “Try to turn it over. | think we
had 4 whale in the propeller.” In a momend
| felt the port diesel join up, and the phone
rang, “Okay, commandant

Passing thoughts of what had happensd to
1|‘]l" |||:I-r[ SETEW Were rll-'ut i.!l'l. l]l.l.'I CVeis 1|.-|..it
came now. U the port after quarter we saw o
biright red poich m the =3, a baby whale
with four deep moisions through hide amd
blubber, scored in parllel lines across its
back. Our propeller bliades sre very sham.

Bull Whale Surveys Scene

The infant was about 15 feet long and prob
ably not more than three months old [(sperm
whales-are 13 1o 14 feet-at birth). The hitle
whale tried to rejoin the pack. The others fell
back around it, but the infant wis sorely. hurt.

Then we saw a3 marvelous thing., Of the
port bow, ¢loser to us than all the puck. nrose
a tremendous blnck bull,
head chimbed out of the water ke an ¢levaton

His massive sqmore

The National [lll'HE'.".i“]i;l "'-l.l_g-a.f]llf

and, stredming  wialer-
falls, he rose against the
sky to perhaps three-
quuerters of Bz length

He was the chief; ap-
eirently, and he turmed
his small eyes around
the horzon ke a per

SO hefore he f{ell
back on his till mndd
subrmereed m foagm, Tt

was g surveillance and a
supert act of definnce

i, as |
whales hate a tribal
compact, they
=0 have & chief. He
v piven an
orfcer o retrest and
abandon the wounded,
for the pack. Inchiding
the adult which had
crashed Calvpse, van-
ished and wis not seen
aenin,

The baby left
alone, staining the sea
with blood. A big
shark glided into the
scene.  (Planly the un-
fortunate collision wvie-
i wias mortally m
jured and would bhave to'be dispatched. Snodt
thrist deep wnto the wounded whale, The
haft fell away, and the iron was fast. Two
more sharks swam toward the whale, which
drifted off to port.

Car electric winch brouwsht in the whale
oix sharks were present as it was drawn up
1o the stern 1li-:'ll. made po meve o glitack
the helple<s nmmal while il was alive.

Bontswain Allert Riud lowered the doow-
bricge diving plotform on theé counter mnd
jumped down onit.  He and another crewman
el i shackle over the whaile's flukes as the
shurk< patrolled a few feet away. Thus we
wiere able to hoist the v body agmninst
the ship, and the wimch was freed to lower
the anti-shark cage beneath the whale

Lhivers slipped on fins, masks, and Agus.
lunes, tested thelr knives, and stuck them into
belt sheathss We were going down to observe
iwnd phetogranph what happencd under water
This wis 5 good opportunity to learn some-
thing of the behavior of sharks,  After all,
sharks are the main problem of divers,
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nhlivicis of the hammering bogt books s
they ate, They did not 2o underneath, where
they could have eaten with impunity.

‘The next team in the cage sighted a new-
comet. o Blue shark 120 (el lone. It elided
from the depths amnd watched the others esting
for n while before it struck.

Saciit hooked a shark in the gills dnd horled
it up on the platform: L was o surprised
that it came out supinelv. Then It suddenly
burst into fury and beat up 0 waterspout that
hid Saoit. When the water subsided, Saout
was still aboard, grinning &t o broken stafi
The shark was gune.

More shark hooks were thrown over on
lines. and Dumas began <hooting into the
WaAler.

The big blue was killed and hauled abnard.
Biologist Cherbonnier cut it up, for study.
A silor seized o bit of whalemeat from the
stomoch and baited a shark hook with it
The deck was =oom covered with the Hopping
creatures, and barefooted men were hopping
away from their tails and jaws.

Night was coming. Inky cumulue fav on
the horigom agrinst o rose-orange sky, aod
the sea was violet.
into the sea and sailed on.

King Meptune Comes Aboard

That night each man was handed orders
from the Mimster of the Equator, Kingdom
ol Neptune, to stand rendy to receive King
Neptune aboard next day when we crossed
the line. Fourteen people had npot yvet crossed
the Equator, and it was neécessary to initite
them with due solemnity.

In the morning, cannibals, comic cops. n
fireman. 8 monk, a barber, and several musi-
cians appeared on deck. At the appoimnied
hour there came from the sea over our bows
an astronomer with a zestant made of a bot-
tle: he amnounced King Neptupe and Queen
Amphitrite. Up came Ssoit in a gleaming
crown and a regal beard of yam, with a be-
rouged ridirman as his consort.

After a roval procession around the decks
we got down o business;, The novices were
placed in & boarber choir on the edge of an
inprovised canvas pool; lithered, shoved, and
dumper into the water, where the cannibals
ducked them three times,  As they emerged,
the cook threw flour in their foces and the
fireman hosed them down. Then the cook
gave them sweet buns to signify membership
in the watery kingdom.

We threw the shark bodies:

The National Geographic Magazine

When all were inducted, somebody velled.
“Bonmard!  Hoonard basn't been initiated.”

Electrician Paul Miartin placed  the doz
in the barber chair. Bonnond= (il wogeed
wildly a5 he was latheréd. The ennnibals
immersed him three times and handed the
dog to the conk. Bonnard shook free amd
divied] back into the pool. The cannibals gave
chase. aned Boomard was held tight for the
rest of the céremony. He gobbled the bun
and returned to the pool. When we let the
water oul, he was still there. His eloquent
tail indicated thnt he had enjoved the fun
as mirch as anylwxdy,

In eight divs we had sighted only one ship.
Then came the crv. “Land!™ We¢ rang the
bell and blew the foghorn as o preen {ringe
emerged on the edge of the sea— Denis [sland.
northeasternmost of the Sevehelles group. A
rminhow appeared over it as we drew near.

[renis is an island of Sowth Sea dreams.
a copra plantation with groceful, polite people
spestking  French, although the islands have
been British for more than a century:. We
haid no difficulty understanding the swinging
Sevchelles patols.

Calvpso left Denis with the deck piled high
with green coconuts; plantains, and other
fruits and a small gray pig. zifts of the
islanders.  Next stop wis the Sevchelles’ capi-
tal. Victoria. on Mabé Island

Mahé is a sight for o sailor. Unlike the
common tropical shind structure of coral or
Liva, it is made of peids of blick and red
granite, heaved into the air in ages post by
some cataclysm of the ocean fdoor. The
towering mass has weathered into noble rocks
and is rich in greenery.  Around its base,
120 feet under witer, liesa coral shelf formed
around the Sevchelles in luter ages.

“{chinese” Gordon's “Garden of Eden”

We got a tremendous ceception in this de-
lightiul place, which “Chinese’” Gordon once
declired was literally the site of the Garden
of Eden. Uordon's statement s open to gues-
tior, but it certainly is an jdyllic place.

Severnl members of the National Geo-
graphic Society were among our first callers.
along with the Freoch colony and the genial
Britizh Governor, William Addis, and his stafi.

Mast of the 37,000 inhabitants wanted o
visit Calypee, Every small boy vearned to
descend the tube at our bow to the under-
water nhservation chamber on the forefoor,

White-robed Brothers of Christinn Instruc-
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for thuse whi wander upon the “earthly pur-
ihise"

From Mahe we sailed to Providence L<land,
a dependency of the Sevchelles. It hud been
devastated by a cyclune the previous vear.
Many coconut palms had been shorn ofl at
the top, and most of the buildings blown away.
The topless palms thrust high into the air
like the fakirs line in the Indinn rope trick.

The proprietor showed us the ruins of a
plantation his grandinther had won from o
bare sandspit.  Son and grandson had labored
F0 years to bring it into production.  Despite
his plight, the planter sent Calvpio a pitogoe
liaded with melons and other fruits, gourds,
und o deleacy none of us had ever expecied
to taste--hearts of palm, “the millionaire's
satlud.”

A palm heart i= obtained by cutting down
i mature teeg.  To serve 10 costs about $200,
we wire told,  But the trees of Providence
were killed In the cyclope, and the planter
sorit. s away  as billionaires—in hearts of
puakm, at least.

A Surlfeit of Sealood

We kill fish only to eat on Calvpdo, but we
coulin 't eat all the hoyvs ook the night before
salling. The strface was teeming with needle-
fish attracted by our lights, (One man, n the
lapnch with a trident, transfived eight in half
un hoor.  Another tried shooting them nenr
the surince with a spear gun. [0 takes exper
marksmanship to shoot from the air through
the surface, aceount for the optical distortion
of water, and hit fish an inch and a hali thick.
He took nine in 13 shots.

People often say 1o Calypsonmians, Yoo
must eat a lot of Gsh." The fact 15, we eat
meal twice every iy, so that fresh fish comes
g g treal from the spearmen who go “shops-
ping” on order lor such delichcies as cold
hoiled barracuda, rock bass. groupers, or
needlefish. Flying fish laoded on our decks
almisst every day of the tropical cruise. The
hoatswuin  mathered them in the mornings
before scrubbing down.

At the Farguhar Islands we explored o fine
ol wreck.  Above the surface it displaved
rusting boilers and engine rods like the skele-
ton of a stranded marine monster.  Bevond
the curtain of water the wreck was p circus of
life, the bones tapestried with coral and bl
liant little creatures parading all about, Ships
that go down make cities in the sen and, as
they slowly dissolve, contribute to geology angd

The National Geographic Magazine

life. Sunken gold means litthe o the man
who his seen old tropical wrecks,

At Dhégo-Suarez, Madagascar, Calvpso’s
bottom  was zcraped, and then we called
bricfly at the Aldabra Ishinds, whose giani
landd tortoises and mnrine life we plhinned 1o
investigate in ca luter National Geographic
socirty expedition,

L next task was Rshing for a very strange
fish, the famous coelcanth Lotrmerio chalums-
wae.  For this we sailed to the Comoro 1slands
(Archipel des Comores). The speoies was
suppased to have become extinet some 70
mitlon years ago, but in 1938 naturalists were
plectrified by the appearance of 4 living coela-
canth from South African waters, Since then,
seven more have been taken from the Como-
ros, six of them wnder the persanal direction
of J. Millot, profesur of comparative anat-
amy and director of the Institute of Scientific
Research in Madagascar of the Paris M useum
of Natural History.

O type of fishing wos pot for the fish
itself; the coelacanth is so important to science
that Millot enlisted Cafvpio mervely 1o study
its enviromment with Dr. Harold E, Edgerton’s
depth cameras and our echo sounders.®

The little-Trequented Comorns are  popu-
lated by people of mised Malagasy, Negro,
Arabi. amdd Persian stock. Indians, and a few
French. The islumds are green-clad voleunic
ranges with gray lava glaciers tonguing Into
the sea over snowy coral beaches,  High peaks
and ridges plow furrows in the clouds, The
ports are fortreses built of weatherad lavi
blocks. The islanders vxport perfume esswence.
virnilla, sisal. copra. and the coelucanth.

The famous fish were cnught close to the
steep undderwater clifis off Anjouan and
Grande Comore Islands. Tt meant danger 1o

Vi emdimgiedd o page 183D
® Ser “Photographing: the Sma's Dark Underworld,”™

by Harold E. Fdeerton, Narionar Gepcparme Mans.
pIxe, April, 1B5E,

Page 175
Calypro Pauses Outside Aldabra,
Remaote Indinn Ocean Atoll

The renunliehd Amerlean mine wwee T et snnith
reaz amef fair skies in the Indian Ovean ofter runninae
ot of & monmspen i the (sl of Choian.

Aty Calvpor, oifing at anchar, ralls in the wuke
ol her Jaanch. A diver peers from the whaling palplt.
Alurminum beldee wml twin masts make the ship eanily
Ilentifialile

Below: Specding lsunch carries Caplain Coustenn
wieross the barrier reel to Aldaben

i Wellatinl Lirnpregrhls Histetp WislarEr-mmda 17 Taaile Malle
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Calvpsa Explores for Underwater (Ol

the dangling flnsh cameras if they were Lo
get (lose enough to tell us of the coelacanth's
eovironment. 1 decided that the camerns
were 1o be expended if necessary. Edegerion,
the indefatigable “Papa Flush." was back in
Cambridge, Masachusetts, building  better
anes for n forthcoming National (reographic
Sociely-Cwlvpdo expedition.

Now, off Grande Comore, we were going to
drop the camern against a jagmed reef 2,500
feel down and abuse the umit further by
hauling it up level as Colvpre drifted toward
shore. Two men held their hands on the taut
wire (o feel the vibratioms of the comiers
bumping the: reef. When it bumped, they
winched it up 15 feet and felt for the next
collislon to haul the camers 15 feet {arther,
In this methodical fashion it stumbled up the
reef stairs, flashing every 17 zeconds in the
abyvssal dark—an agent of men seeking a
footnote on a fish,

[diners Rush to Free Camera

Aflter two hours the winchman popped in
ot dinner and velled. * The camera s trapped! ™
The diners rushied to the aftendeck: the mess-
man entered with a platter of stesks and
pogeled at a deserted tuble. T went to the
bridige and got power from the engine roam
to attempt to free the camera.

I heard n choris from aft: “The camera is
free!™ We went back to cold steak.

Presently the camera, still fashing. came
hack like a phosphorescent squid surfacing
in the night,  lts struts were bent, tubes were
scarmed, and clumps displaced, but nothing
vital Tuwd been damaged and Professor Millot
had some new photographs to study.

Homewsrd bound in the Red Sea, we
stopped 21 Marmar Tsland, o submerped coral
table with o small crescent of bumt land
above water. Around the istand lie the ruins
of p fringing coral reef. broken down in ploces
like a neglected ganden wall, The encircling
reef i shallowly submerged, so that navigat-
mg through the breaks is delicate work.

The table and the toothy reef full vertically
600 feer, and they have some of the Hed
Sex’s most extravagant coml gardens.  That
wi had learned in 1950.*  Now we wanted
to go very deep for color photographs with
power{ul lights carried down on trailing cables
from the ship. It was the deepest color work
we hud ever attempted, in the blue zone
around 230 feet, and reguired the dispatch
of five or six divers at a time—a photogm-
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phier or two, o tenm to. hold Hehis, and one
or {wo others who served as actors (page 1811,

We conned Calypse inside the stockade,
and sailors took the stern anchor awny n a
boat and dumped it on the brilliant tahle,
where blue and gold surgeonfish  wandered
among vellow antlers of fire coral. It was a
blissful anchorage. The cook. not wsually
eager 1o dive, donned soorkel and mask and
thrashed away from the diving platform with
A cin opener to pry up souvenir shells,

Dhiving deep, we fetched up gpecimens of
enormous Tridacue, the “man-cating”™ cloms
of undersen fiction.  Hall shells of these
bivalves. uspally more than three feet long,
sotnetimes serve as holy-water fonts,

A west winr rose in lite afternoon,  As the
lust diving party came abbard, we were tolling
in o stifi breeze. Then the anchor cable
parted, leaving a good anchor on the desolate
reef, 'We manned a lagnch aml a dinghy to
recover it while Suolit reversied screws avalnst
the wind ta hold Calvpro in place.

| was up on the after crane watching the
bisatls in the fuiling light and felt the ynusual
sensation of spray over the stern. We were
in thnger of being swept on the rocks,

(hit in the dinghv, & sailor was clineine to
the lost anchor, Others roored around in the
durk in the launch, shining a flashlight on the
rim of the coral table to suide Sacit, who
wits holiding the ship in plice at half-speed

dstermn.

Seeond Anchor Planted

The wind blew harder. The moon would
nat be up for two hours. T realized that we
could not recover the anchor, 1 called the
launch in, and we lowered another anchor
into it. We fed the cable omt as the liunch
plunged into the waves, Somehow the secnnd
anchor was planted on the shallow coral.

IT this anchor did not hold, Calvpre was
in great peril, We could not deop bow
anchors; the water wis too deep. The ship
wonld be left strugeling in the wind between
the island and the treacherous reel wall. Tt
wils ton steep to register on the echo-sound-
ing apparatus before we crashed. [f the an.
chorage fafled, 1 planned 1o circle Miurmar all
night ns tightly as possible, using a8 radur fix
on the island and playving the searchlight on
the table reef. If the radar (ailed. we would

* See “Fish Men Explore 3 New World Undersea,”
by, Copl. Jocques-Ywves Counsteay, Natwwar Cro-
twapmne Maoanne, Odtober, 1952,
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sund a party ashore to builid & beéacon fire.

We recovered the boats.  The second anchor
seemed firm.  The crewman came bonck with
the dinghy. 1t was his saint’s day, The ship
hield the mooring.

The wind died down in the night, and ot
firat light we recoveréd the strunded anchor.
Fresh capricions breexes hlew up, turning the
compass nearly twice. 1 decided 1o weather
this nonsense by berthing Cafvpso along the
edge of the reel as if it were o pier. This
would enable us to drop lighting cables
directly into the submerged “studio”™

We edpged alongside into the breeze blowing
ofi the table and Inid bow and stermn anchors
on the coral. The divers placed rubber-tire
fenders between hull and sharp veel, exactly
as in dock. We stared down at daezling coral
heads 18 inches below aur water line and had
the sensation of shipwreck (page 150).

Coral Berth Holds Ship Sufely

The film location made the position worth
while. Below us the water was crvstnl clesr.
At 200 fesr, omong Crees of hlnck coral) we
could see 100 feet farther down the wall by
natural light. We photographed with pyro-
technic torches and tried shadow effects on
the gorgeaus coral cliff. |

At another location farther north we had
a look at the submerged topography under
the wreck of o big Amb boom careened at
the edee of the buming sand,  Faleo surveved
the site with a soorkel mask and poted =o
many larpe nosy sharks that we moved on to
the Brothers ishinds.

Two of our divers and the motion-picture
phatographer, Jacgques Ectaud, who had flown
i Aden to join the homewnrd passage, dived
1o survey one of the two Brothers. Thev
found =hy sharks and bold fish. Four men
dived to get shark pictures, since the pisca-
torial film extriaz in this aren seemed more
tractalile than the tough guys nt our previoss
location. What happened has entered Calypio
folklore as “the tragic dive.”

Photographer Louis Malle led his comrades
down the reef to spot sharks for the intercon-
nected Aash-camers team.  Around 100 feet
down Laban lost sight of Malle and swam on
dlieeprer, looking for his bubbles or the grayed-
out fgore of the lender, Malle was not (o
be found., At around 150 feet Laban called
a halt. The tro decided with grunts and
pestures to look Tor sharks on their own,

simultaneously Riguet saw a pair of sharks

The National Geographic Magazine

below, nnd Raymond Kientzy saw three glid-
ing gmwinst the sky above.  Riguet darted
down and came to the end of one extension
cahle, and Kientzy climbed to the end of his
cuble, leaving Laban, who hadn't seen any-
thing, holding 4 camera, pulled this way and
that. Laban edpostulated in o clowd of bub-
Iles while his light holders continued to haul
i dilferent directions: A fearful tangle en-
sued. The trio surfaced, fuming and vowing
that they wauld never speak o one another
agrnin,

Malle popped up in the middle of the
uproar, demanding to koow where everyhody
had been,  ©'1 found some lovely sharks,” he
complained.

That dive indicated the fatigue of the team
after six momths of hared diving and sailing
158,000 males. T decided to let down deliber-
alelv—no more work except routine watches,
We started # continuous game of cards in the
mess and played through the Guli of Suvesz,
Cireat Bitter Lake, the Cannl, snd the dash
home 1o Marseille.

The western Mediterranean was brawling
in a stiff west wind, as hid as anv gale 1
have Known in many vears of sailing this sea.
(M7 Corsica a sailor came o the bridge and
snid, “Something in the wake! [ think it's
Bonnard! ™

Riquet said the dog had been clased up in
the mess and ran to ook, Bonnard was oot
there. From the open bridge wing we saw n
black dot tossed in the frothing wnves far
astern. We turmed back and hurled life rings.
The dog must have slipped out of the mess
as someone openerd the door for an instant,
and he had gone to the open afterdeck to
enjoy his kind of weather; he reveled in the
roughest omd wettest, A wave had cwrmed
him off the diving deck.

Home to Marsaille

We circled twice, It would have been the
qame for a man overboard in that sen. The
water was ¢old. and Bonnard coonldn’t have
suffered long, We did not even see our life
rings in the 20-foot waves which toppled in
flying white veils,

Bonnard was fAnished with the =ea, and
there were tears among ws.  We regabned
course.  Finally we sailed inside the sland of
Gyrand Congloué, hooting for the inhabitants,
who ran out and waved. Then Cuolyvpse passed
the breakwater of the Vieux Port and came
hormse (o Marseille.



Completing the Atlas of the Universe s

Astronomers Throughout the World Receive the

First section of the

National Geographic Society-Palomar Observatory Sky Surves
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Sky Survey Plates Unlock Secrets of the Stars

Sevan years in the making, the 1.758-plafe oflos
charts three-fourths of thé heavens—all thot con
b phologrophed with good gquolity from Pale-
mar Mountain—to o depth of 800 million light-
yeors. Slors oppeor block agoimit a white sky,
for ashronomers uvivelly study negotives dired
from the camera. Here George O. Abell scons
f Andremeda Goloxy, a spiral system similar o
aur Milky Way, whirling ¢ gquintillion miles
from fho earth, Opposile poge shows Andro-
méda in the exact uze used by the Sky Atlas.

I = I ETE TR BT

The standards we set for the Survey were  the work exciting amd rewnrding as new celes-

g, s0 gh that for 4 me they seemed im- tinl obpects came into their Ken,  Buot it was
possible to fulfidl.  That was why so many: sometimes cald, lonely, and bearthreaking,®
plates were refected and why if took us seven Chnee Mr. Abell wias observing on =such |

VErs msiead of {our. os I-].II'.IEr".:- nieht 23 astronomers [Ty [0 the 1i

Omnce Dir. Gemard 1. Koiper, o distingoished  countless stnres pierced down throeeh a besu-
gstronomer of the Yerkes and MceDonnld Ob-  tifully clear and steady Palomar sky. The

serviatories, was visitineg at Palomar anld ad ‘wepimg. | is we sny, was excellent

miring some of the Sky Survey plates, viterward Mr. Abell took his photographi
“These are superb,' Dr. Kuoiper said. 1 plates to our darkroom and started to develop

hove seldom seen such definition.”™ thern, That s guite o tieklish ob, and no-
They are good,” replied Dir, Rudolph Min-  bwxdy enters the room while Survey plates are

kowski, who dhrected the Survey project. " But being  deve loped,

they are not good enough, We are making "resently he recalls, “somebody  Tung

themt asnin. gpdent the door.” 1t was Charles . Kearns,
Dr. Kuiper shook his head in disbelied;  oble night assistant for the Big Schmidl

but the new plaies were much superior, Getl back!  Close the door! Have you

Fhe astromomers who operated the B gone maad ? Abhell shouted
Schimidt and prodoced the Survey plates Relux," Kearmns said It really doesn’|
e, Allbert G, Wilson, now director of th
. " . ; . g "Wir Pmtvierss Unfabls New Wonders
il ' i -~ TR e [ #rf | : LY i ek
Lowell Observatory, Messrs. Robes ‘|r..J'|.:" Albert €0, Wilson, Nanmsar Oreocuseinic Macarsg
rington, Georme O, Abell, and others—iound  Febeunry, 1052

b liehil from
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matter. We forgotl to take the dust cap off
the Hig Schmidt!®™

It was true. The plates were perfectly
blink. Some priceless seeing time was Jost,
but we never made that mistake agin.

I mention this lapse, these successes and
fnilures, so members of The Society will un-
derstand that, althoueh we were dealing with
the sublime, the making of the Sky Atlas
wias a very human apefution.

Millions of Objects Recorded

We gave to it some of the finest minds in
astronomy:.  We worked with an incompa-
rably accurate instrument, the Biz Schmidt,
We had pear-ideal seéing conditions on Palo-
mar  Mountain: we had the wholehearted
backing of the National Geographic: Society:
amd we enjoved the wvast resources of the
Eastman Kodak Company in the preparation
of the best possible emulsions and  plates
for the job. In spite of the buman element,

or perhaps because of i, the integrity of the
Sky Survey is n source of pride to us all;
The millions of new object=—stars, neb-
ulie, and stellar svstems recorded for the
first time by this Survev—will require years
of work to be exploited fully by the many
astronomers who will have access to the atlas,
Dr. Le# A DuBridge, president of the Cali-
fornin Institute of Technology, which, with
the Cammegie Institution of Washington, [, C.,
owns anel operates the Mount Wilson and

Palomar Observatories, believes the Survey
will keep astronomers busy fof o hundred
Vedrs—a conservative estimolte,

Moreover, the record of the skies at the
present time will become increasingly valu-

able to gstronomers. Thos when an oces-
sionnl star flares up to millions of times |t
original brightness 1o form 2 novi. or new
star, the atlas will provide a record of the
arlging]l brightness and temperature of the
star before the outborst occurred. Hence it
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Palomar Astronomers Inspeet Each Page ol the Finished Atlas for Waorld-wide Distribution

|4 IR it in nd e, Bodolgh Minlowsk] vView the plal (1 Fai ) FTRE s el lsmml
1 .I'I I'I! I-.. ::.I. I.I' '::II Lirai : 11 lallE N | ikl .:!. !: 1 ik 1 1 l |
termiine how the stars. nebulae: and galixoes e mtricate and skillinl thsg of printing
pre distmbuted o ospace. We have Koown Tor each plate separately many times; Tor the my
ol time that stad the Tllion congre SV ; of each volume, was the resnon
e i k-shaped structures ke LT vr. James Mol lananhan and My
lI: II._ \ % I .| o LT m N : 1l !:I:‘. | I: Ill_l: l | .r':' ||Ei::_':l
lions of such stellar svstems, known e gal The Mxational Geograpine Sofely wis U
LA I We siill need much Turther informa prime mover and the mainstay of us all o
f 10w 1 how these saluxies groun themiselyves Lii irocluctyon ol the Sk SUTVEL W st
tiv -farm  clusters of mlaxies, which are L srateful for the antiaemne support of L
preest Known structures in the universe Lailherl Cirosvenor, D Johin Oliver L Gioece
Fourth. the Survey 1= proving it valuoe m D Melville Bell Grosvenor, Dr. Thomas W

Hye i scetoe o radilo astmonomy —Hvest Vicknow, e Lyvmman |, Brsees, chiasrman o)

mating those =trange mmdio noises meaching [he Societv's Research Committee, and the

the earth from unaccountable distinees, CHten e Assistant EBditor of the NaToNar G
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Across Canada by Mackenzie’s Track

191

Following the Fur Trader's Canoe Highway, Author and Family
Find Northland Travel Sull an Adventure

By Ravrn Guray
National Geographic Mugarine Staff

blazed their historic trail across Amer-

ica, fur tmder Alexander Mackenzie
painted  his name in vermilion-stained bear
orease on the rugged const of British Colume-
bin and thanked God for bringing him safely
through Cannda’s wiliderness.

This first man to cross the continent north
of narrow Mexico was is spellbound by the
limitle=s and fruitful land as are today’s trans-
Canada travelers.  Struggling westward, he
reparted  “mountains and  valleys. . . wide-
spregdimge forest ... lakes and nivers”  suc-
ceeding each other in hewildering array.

Sixteen decades later, 1 traced the Scottizh
explorer’s general route from Montredl to the
tiny Pacific fishing port of Bella Coola—and
<aw the many changes man had made. The
beaver-pelt provinces which Mackenzie added
tn Montreal’s fur empire had Aowered into
farms. cities, pulp and paper opérations, fi<h.
ories, oll felds, lumbermng and mining com-
mumities (color magp, page [PR).

TWELVE weirs before Lewis and Clark

“Passions ard Fears. .. to Cantrol™

Mackensgie and his companions “possessed
no accommaxdations or conveniences but such
as could be contained in the burden on | their |
shoulders.” T trmaveled in a Plymouth station
wagon, alse by -airplane, boat; jeep, and
horseback.

To a list of other hardships recounted in
the preface of his journal, Mackenzie added,
“1 had, also, the paszions and fears of [my
followers| to control amd subdue.” Here |
was one with him, for my three children
accompanied me, and they were just of an age
to need oceazional controlling and subduing.

But after three months and 15.000 ‘miles
aof living out of o station-wagon il gate,
| had to admit that Jodith, 13, Mary Ellen,
11, unet Will, 7, had come of age rs National
Geographic travelers.

For their mother the trip provided the
first real opportunity of seeing her native
lamd.  Jean, my wife, was bom in Winnipeg,
Muanitoba, two vears after ber parents o
migrated from Scotland. The family moved

to the United States when Jean was only ©

“T've never been back.” she reminded the
chililren a3 we crogsed the border and headed
for the S Lawrence River and Montreal.®

Now all thouchts turned to picking up
“Mackeneie's Track.” 1 followed a side road
that ran to the river. On the left bank stood
Canadit’s  leading  metropolis—the  French
world's second city aml one of North Amers-
icn's busiest ports (page 192).

Rapids Mark the Trail's Start

There, at the head of deepwater navigation,
French Cunada long ago planted its most
flourishing outpost.  In madstream we saw
wild waters frothing at their last rocky ob-
struction before tidewater.

“Lachine Rapids,” T said. “They stoppesd
the French ships. But bevond, Indian canoes
took explorers on through the wilderness,
senrching for a Northwest Passage,”

A birch-bark canoe highway pushed inlaud
vin lakes and rivers; u veritable national road
of Canada, Guided by Indians, Champlain
marked the trail along the (Mtawa and French
Rivers to Lake Huron's Georgiun Bay., Others
vxtended it into Lake Superior, Following
thie Lake of the Woods route, o native-born
Canndinn; La Vérendrye, arrived o the site
of Winnipeg in 1738; there a fort was buill.

Furs were the lure. National rivalries over
beaver pelts helped Lring about the downfall
of French Canada. Britnin formally annexed
the land in 1763, about the time Alexander
Mackengie was bormn in Scotland. He armiverd

*Ser "Sen tn Lakeds on the 5t Lawrence,” by

oot W, Long, Nanisan Geoakargne - Macaerse,
September, 1950,

mrmorihle article,

In previous artichs in the Namsosan Groonarss
Macanae, Mr. Gray bas brought Amencen pluneer
histary vividly (o fife by revisiting the scenes of great
events pnd presenting them as they appenr todoy
His *“Vaciation Tour Throtigh Lindoln Land"” in the
Fehtunry, 1052, Magazine, won 8. Freedoms Fougndi-
thon mward, Ta the Jume, 1033, lssue appeared his
“"Following the Trail of Liewh ind
Clark,” My, Gray, Chied of the National Geographic
Socketys School Service, retrpord  Mockenzip's track
Just 160 wvemrs aller the Scob repched the Pacific
The photographic survev of the route fn color re.
guired nmarly two years, 1935554 —The Editor.
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in Muontreal at 16 to seek his fortune in the
fur business. Young, ambitious, and born
to leasd, be soon started west.

I poimted upstresm (o the head of Lachine
Rapnds.

“There, just bevond the white witer,” |
i, Vi where western explorers took 1o their
canoes. There is the beginning of Macken-
ries track.”

“But we're poing to see Montreal before
starting out, aren’t we?" Judith asked.

Inileed we were, And in hetween sight-
seeing jaunts 1 picked up fragments of the
story of Mackenzie and his associntes of the
North West Company,

This rival of the Hudson’s Bay Company,
20 yeurs after its founding in 1779, wrote up
more Tur business through Montreal than did
the older enterprize in all its branches. The
partners” wrangling  helped destroy North
West after three fiourishing decades.

North Westers who had wintered s far
west s Gmnd Portage were eligible to join
the Beaver Club of Muontreal.

Celebrutions. Launched Canoe Journeys

From one of the 12,000 wolumes in his
private libmry, Dr. Victor Morin, Momreal
antiquarian, rend me a description of a bois-
terous Beaver Club dinner to which Mackenzie
invited a Colanel Landmann, The meal of
many courses began at 4 pom. Then {ollowsdl
todists,  Twelve men consumod 120 bottles of
wing before the might was gone.

After such celebrations the for “pedlars”
ardl their French voyvegenr canoemen headed
up the enpeopled Ottawa River, We followed
their route by car, trying to visualize the
roaadside river dotted with bark canoes,

Mackengie's first vovage west was by way
of Niagara, Detroit, and Mackinac, On sub-
zequent journevs, however, he traveled the
Ottawa  River-Georzinn  Bay-Lake Superior-
Like Winnipeg route, methodically logging
evervthing: but the number of paddle strokes.
To follow the famed track that showed Canada
the route to transcontinental greatness my
[umily and 1 hod the best possible fuide—
Mackenzie’s own Vevages from Monbreal on
the River 3t Lowrénce, Through the Conli-
nent of North Amevica to the Frosen and
Pacific Oceans m 1789 and 1703,

At sppropriate places as we rolled west,
Jean read to us of the portages; ddchurges,
and chutes along the grand canoe route reach-
e o Luke Athibasca.

The Natianal Geographic Magazine

Ottawa's ParBament Buildings now stand
in an area known to fur traders only for three
difficult portages (oppuosite poge).* Long be-
fore the Canadinn capital became a reality,
Mackenzie observed that the time might not
be far distant “when the lands will become
settled from this vianity to Montreal."

West of Pembroke we sncountered the first
of moumy sudden contrasts in this nation, see-
ond only to the USSR, in size. We leit
open farm and dairy country: and entered the
bush, that vast “Spruce Curtain” that divides
east amd west Canada and is little changed
since Mackenzie's time. From here almost
to Winnipeg, except while crossing Lake
Superior, we penetrated the strange barrier
of rofling, wooded, granite-pocked terrain that
covers about half the nation.

Towns Are lslands in a Sea of Green

In this zea of green the only inhabited
islands are mining towns, pulp-plant centers,
resorts, nnd an occasional ¢lear farming area.
In between, i the deep woods, highway ani
ratlroad cling to each other for camfort.

Near North Bay we crossed the heiight-
of-land portage where the canoeists left the
Ottawa svstem and entered the Great Lakes
watershed.,

Aboard Chiefl Commands, mail and supply
boat for summer camps on Lake Nipissing.
we  cruiseéd down the French River, now
dammed, whose smooth depths hide the rocky
guts the voyageurs threaded.

Un Monitoulin T=land we spent the night
beside the chunnel wu=ed by westering canoe-
men en route from Georginn Bay to Lake
Superior. “The 5. 8. Keewatim picked us up
at Saull Ste. Marie, and we salled across the
world's “lorgest and most magnificent body
of fresh water"—Lake Superior.

Docking in Fort Willlim, we felt we had
reached Sir Alexander’s true realm: for at
last we were in “the country North-West of

* See “Eaploring Oitawa”™ by Bruce Hulchison,
sarTional Guocusymace Macasmve, November, 1947,

Page 195
Modern Foyagenrs, Junior Size, 9
Confer on Ottawa's Parliament Hill
Camada’s liwmakers huve miet here sibee the $RAT
Confederstion that estabiished the matbon,  Corona-
tion dechrations dressing the front ol Parllament
Building proclaim Commonwealth ties, The Deaoe
Towes commemnrates Workl War 1 dead; s belly
chime the huurs like Biz Ben
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Across Cunada h}' Mackenzie's Track

- Fox and Otter Yield Their Pelis
to the Knives of Cree Trappers
Seeing furs Oke these, Mockensie and other “loeds
of the lakes nnd forest=" boilt North America’s flrst
big budnese- In one year the North West Company
bodght 133400 skins, the explorer reported.
Today the demand for pelts bhas lessenerd; but, in
the James Hay area, Thomas Cheechoo ind his wiie
rictmin the skills o thelr stsstoes.

Canalinn Netlimal Vil Tesinl

canoes, about half the size of the pork eaters’,
and started out for Rainy River, Lake of the
Wouods, the Eﬂshatchfm'aﬂ and Athabasca,
endd of the |]1'-|£' Mackensie line,

After visiting the Rainy Lake-Rainy River
district, we reached Kenora amd took a cabin
overfooking several of the 14,000 islands and
one of the Innumerable bays of the Lake of
the Woods.®

A short alrplane light gave me a view
across the old portage site to the Winnipeg
Kiver. This outlet of the lnke was the roote
followed by Lo Virendrye in 1737 and later
by Mackenzie.

Heading for Winnipeg, we noticed a differ-
ence in the termin near Beauséjour, Manitoba.
We had left the bush, Jean, negscing her old
home, and I, also prairie bormn, welcomed the
flat, warm gxpanse of Red River Villey.

Early Settlers Came from North

From this fertile Black loam rmises Winni-
peg. Canada’s fourth metropolis (354,000).
I offered a prize to the first child to see its
tall huildings.  Soon Will spotted the dome
of the Manitoba Legmslative Building.

“Strangely  enoorh,” [ told the chililrén,
“Winnipeg's niest setilers came from  the
north, by way of Hudsen Bay., And they
came partly as the result of Mackenzie's writ-
ings, even though, ne fur trader, settlement
wits the last thing he wanted.”

I explamed how Thomas Dounglos, Earl of
Selkirk, seeking new homes for displaced Scot.
tish crofters, learned of Red River Villey
from Mackenzie's journals: “The country ...
consists of pluins covered with bherds of the
buffalo and elk. especially on the Western
sicle. On the Eastern side are lnkes and rivers,
and the whole country i= well woodied, level,
abounding in beaver, beurs, moose-deer, fal-
low-deer, etc., etc. The natives, who are of
the Algonguin tribe. are not very numerous.

.. I'here is nol, pechaps, & finer couniry in
the world for the residence of uncivilized
mpn.'

“Why not civilized man, nlso?” Lord Sel-

197

kirk probably wondered, nand he begin laving
plans for Canada’s ficst prairie seltlement.

Winnipeg partakes of the space and ease of
the surrounding prairies.  Many of its citizens
came from lands as diverse as Englund, the
Ukraine, and China.

“Let’s se¢ vour old home first!™ the chil-
dren demanded of their mother,

“I don’t remember the address, but T think
'll recognize the house,” Jean said as we
circled about suburban St. James,

Suddenly she exclaimed, “There's Britannia
school. Mot changed a hit. Turn here; this
5 the street. At this corner there was o ‘well
where everyone on the block pumped their
household water, And look at the concrete
sidewalks! The wooden ones used to flont off
every spring when the Assiniboine flooded.”

Since the days of La Vérendrve, the junc-
tion of the Red and the Assiniboine at Winnéi-
peg his been o pivotal point.  Here the two
rival fur companies set up posts from which
to control the fur harvest. Later, as the
prairies filled with farmers and  ranchers.
the Canadinn Pacific and Canoding National
Railways funneled all trans-Cannda shipping
through Winmipeg.

Hudson's Bay House welcomed me enthu-
siastically (page 207). But when | heand an
officie] mwutter to o collesgue, “Mackenzie
wasn't our man, you know,” 1 felt like some-
vne who had wandered into the wrong lodee.
R. H. Chesshire, munager of the Fur Trade
Department, tuld me how, after vears of
bitterness, and cven bloodshed. his company
had absorbed North West in 1821,

Playground JTor the Prairics

After a look at Luke Winnipeg's milky
Blue waters, over which Mackenzie padidled
1o the mouth of the Saskatchewan, we pushed
west acrass Manitobn's fertile wheat Tands
Turning north, we saw rising phead the
poplar-<covered escarpment known as Riding
Mountain, Here one of Canadi’s most popu-
lar national parks provides o plavground for
the prairfies (page 214). On the shores of
Clear Lake T leit my Tamily encamped while
I made a three-day dosh north.

Soon | was driving through the bush agaim.
scattered farm clearings punctuited the other-
wise solid green walls beside the dusty road.

Suddenly I was in The Pas, o small city

*® Hor “Men, Monse, and Mink of Northwest Angle,"”
v Williom H. Nicholas, Natiosar Groonarsiic Mac.
ARTNE, Augusl, 1947
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laid out in checkerboard pattern and backe
agitinst the mighty Suckatchewan. Logs that
fliaat down the long dver to reach Manitoba's
largest sawmill, The Pas Lumber Company.
reverse Maockenzie's piooeer roate.  The ex-
plorer {ollowed the river west to Comberiand
House, then took the complex Sturgeon-weir
trail morth to the Churchill River,

Mackenzie passed pear Flin Flon without
suspecting that oné day northern Manitoba's
larpest city would rise here from the wilider-
nes=, its smellers fed by rich ores. Here
gold, silver, copper, and zinc were concealid
from Muckenaie by “banks of black and grey
rock . . . oconstonally interrupled with a ridyge
gr hottk of lime-stones.”

From Flin Flon 1o McMurray, Alberta,
Mackenzie's track meanders through the lakes
aned streams and dark sprucebrikes of north-
ern Saskatchewan.

Reginn Once “Pile of Bones”

Returning, 1 picked up my family, and soon
wie rolled onto the Regina plain.  Abead of us
the skyline of Saskatchewan's capital pin-
pricked the vast dome of prairie sky [(page
211y, Approaching closer, we made out the
uleaming towers and spirals of ofl refineries
antd the soft limestone of the *State Capitol,”
ws my children persisted in calling Canada’s
impressive provincial legislative buildings.

Just west of Reging we visited the Royal
Canndian Mounted Molice barracks, western
triining center for the force (pages: 212 and
213). At Ottawa my son Will hod talked
with his first Mountie, Constable Gurdon
Allan. and hadn’t been quite the same since.

“Muavhe Constable Allan has been trans-
ferred out here,”’ he said hopefully as we
entered the museam.  But when be saw half
a dozen scarlet-tunicked statwarts, Will forgo
his first love and started playing the field
Envesdropping on their conversations, | peced
lowether the following story,

Sitting Bull and some of his braves camperd
at o place called File of Bones in 1851, while
hiding out in Canada following the Custer
Massacre, Many Indiun buffalo hunters had
stopped there belore them.  The banes of the
animnls, blenching beside a smull creek. gave
the camp its name.

White settlers threw together a few  sod
huts at Pil¢ of Bones. Then the Canadian
Pucific tracks reached the spot, and the XNorth
West Mounted Police made it their headguar-
ters.  And Sitting Bull's camp, repamed Re-

The Nattonal Geographic Magazine

gina in honor of (ueen Victoria, became the
capital of the Northwest Tervitories.

Reging remained the seat of Canada's huge
undeveloped western and northem  domain
unstil 1905, when Sackatchewan and Alberta
Iwcame provinces. Both are célebrating their
golden jublless this year.

Trending northwest to Saskatoon, we bi-
secierd] Saskalchewan's gram-bag heart. Wav-
ing fields ol still-green wheat crowded the rood
on ' both sides. Like bold marks on a graph.
grnin elevators signified by their number the
relutive importance of each town., The prov.
ince pricluces more whest than all the rest of
Canada and also vields nearly o third of the
nixtion's oats and barley (page 2147}.

The aren needed rain. Next day 4 steady,
soaking drizzle ruined the opening of the Sus-
katoun Exhibition, one of Canada’s great [airs.

e hod timed our armival to coincide with the
exhibition and were disappointed, but no one
else seemed to mind.

“No, sir, this &8 farm country,” sald one
of the fair’s organizers. “We want this rain.”

The farther wedt aml north we went, the
newer the country became. At Llovdminster,
d bustling farm and oll-refining centér on the
Alberta line, we foond that famdly  albums
told the town's entire history.

1. G, Dickinson, long n National Geo-
graphic Society member, was the first o spin
out his personal story,

“1 crossed the Atlintic with my older
brother in 1903, he said.  “Lloyvdminster,
you lomow, sprang up overnight that vear wlien
i complete colony of us arrived from England.
We had to carve homes and 4 new life out of
the wililerness, Some were o ighorant of
horses that they put marks on the animals
o remember where the birness went,”

Moarly 2000 Sought New Life

Mre C. Wetton, recorder of the colonv’s
history, tokl me she believed that the Llovd-
minster group, nearly 2,000 strong when it
arrived, was the largest single emigration of
HBritish peoples to Canada.

“Saskatorm was then the end of the Cana-
dian Northern, The settlers put their belong-
ings into covered wagons and rolled slowly
across 200 miles of empty pruirie.  After
iking up their claims, they pitched tents
und built fimsy shacks.  Several froze (o
denth the hrst winter."

Now the town spread belore us a5 we drove
north on the 110th meridian, its main street,



=
v . i
[] 1. i
k8 T .'-
. R b B =t ) ] —
L
- g
// >
i A
.-"I-’//'I/F,_J 4 - l-"' :.:..-
Pl L ’ -t 2
F 4
- » lr. IIIJ i 1 -.
-~ - i L . =
r ] ll'.l i F J Il..l'ri { | | | I I
/ [ J (1 P B e
. r .

a0l :
(I Dervick and Plume of Smaoke Interrupt the MNest Patterns of Alberme Fields

[his well, ame ol thousamls arodml Edmonton, has |u
v erades oll to mear-byv refmerie

1t Flere ol wasies are Uurmed of Lnderground s Cal

i the exhibition grounds where oll Lloyvd-  Edmonton.  You haven't seon anyihing vet!™

minster was celebrnting its golden jubtlee  Now we were approaching this o1l capital ol

(page £1%). | rigmal colomats, wearing gold-  Canoda, o v to the morth amd ain air
printed ribbuns, were pointed gut as obpects  crismoads of the worid
of histore snlerest We crossed the chalk<colwed North Snas-

All scross Canada, especinlly in the wes
eople had told ws: “Woit il vou et o where o most of the

1 l; l_r|_|]1"'..'|. in _|'||1I [IL |]||_| L] Lii |||r_ |'_'||_':_| lervee]
City  stands Foroen e




“ Tinv Curling Brooms

Ploevrate Tartan Tams
"r!.'ujr_' i:l 1I|1|| |1|1|';]'-; i
Lispilacoed  Scotcesl '




Across Canada by Mackenzie's Track

brink of the river's north bluff loom the tur-
rets and towers of Macdonald Hotel and the
dome of the Legislative Building.

Everywhere we were reminded that Ed-
monton is one of Canada’s [nstest prowing
cities, thut Alberts is the key to the country’s
future, that Greater Edmonton's populstion
had passed 200,000 (page 217).

Present prosperity and future bopes rest on
ail and natural gas, in addition w agriculture.
A new era began in February, 1947, when
Imperial Oil, Limited’s, No, 1 well blew in at
Ledue, a few miles south. Now, several in-
dustrinl districts are going up. One of them
includes such giants as a $76,000,000 Celunese
plint and & S13.000.000 producer of poly-
thene, a plistic. Pipelines were completed
o Superior, Wisconsin, in 1950 and across
the Rockies to Vancouver in 1953 (page 224).

Alberia produces 240,000 barrels a day
from more than 4,000 wells (page 201).
Twenty-lour new wells were added the week
| was in Edmonton, Ray Shuzer, geolpgist
and superintendent of DImperial’s wildeat de-
purtment, drove us to the Leduc field to watch
o drill crew at work only two miles from the
discovery well. A derrick stabbing the sky
gpithed & diamond-headed drill down townrd
the 5300-foor pay level,

Buack to Mackenzie's Track

Bul T was becoming anxious'to follow Mac-
kenzie's track again. At the airport T boarded
a IM’-4 headed north. As we circled Me-
Murray, I glimpsed the Clearwater River cut-
ting a swath through the spruce,

Seventy miles up this stream lies Methye
Furtage, the height of Jand between sastward-
and porthwestward-flowing rivers.  Traders
shattered the silence with whoops of jov as
they surmounted the 13-mile carry and put
their canoes in downhill water., Even Mac-
kenzie Torgot his Scottish reserve in deserib-
ing the scene: “Within a mile of the termi-
nation of the portage a very steep precipice
v TisEs upwards of 4 thousand feet above the
pluins beneath it, [amd] commands a most
extensive, romantic, gnd ravishing prospect.”

This key to the Athabasca country was
discovered in 1778 by Peter Pood, Macken-
zie’s Commecticut-born associnte. The Yan-
kee's discoveries brought suceess bevond his
wildest dreams. He found Crees and Chipewy-
ans happy to sell furs for a song, in order to
avoid the long trip to Hudson Bay. By reach-
ing the Athabasca country, be and other Mont-
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realers succeeded in drawing a ring around
their Hudson's Hay competitors, diverting to
Montreal furs from most of the untapped
regions of the northwest,

In 1787-88 Pond amd Muackenzie spent n
winter &t the company past nesr the west el
of crescont-shaped Lake Athabasca, By the
yvellow light of tallow lumps, they whiled
away long evenings poring over sketchy mups.
Pand had previousty pushed on to Great Slave
Lake and learped that a great river drained
it at its western end.

Mackenzie and he knew of Cupt, James
Cook's account of his last vovige—the one
during which he discovered Russians plunder-
Ing sea olter and seal on the Alaska coast.
They convinced themselves that Cook Tnlet,
an the coast of Alaska, was the mouth of the
river draining Great Slave Lake. By follow.
ing this watercourse, they reasoned, they
would reach the sealing grounds amd cut
themselves into the Russian monopily.

Glabal strategy in 4 half-known world!
Pond, a calloused bui sging 30, was too old
to test the great dream. Mackenzie was the
man “to go down the river and from thence
to Unalaska and <o to Kamehatka and thence
to Epgland through Russin,™

In June, 1789, the Scot set out. He made
an epic dash from Fort Chipewvan to the
mouth of the Mackenzie River. When he dis-
covered that it emptied into the Frozen, or
Arctic Ocean, he named it the River Dis
appointment and sadly turned back.*

Peace River Route Comes Next

The 26-year-old explorer’s ace in the hole
now was the Peace River, the giant tributary
of the Mackenzie. Indians had told him it
roseé in the mountains nedr the west eonst
At once he began preparing for his final as.
sault on the continent—the almost super-
human ascent of the Peace four vears later,

My plane, slanting earthward above the
60th parallel. landed at Fort Smith, head-
quarters of the District of Mackenzie, This
well-planned “Little Ottawa™ of white frame
buildings is home for about 500 civil servants.
Indians, and Oblate fathers. Alrplanes and
summer supply boats connect with “the oul-
gide.”

At the Mackenzie Hotel talk was of the
get-rich-quick wariety, The click of Geiger

* See "On Mackenzie's Trall to the Polur Sea™ by
Amos Burg, Naroxar GrocrArmr NEAGARINE, Ad-
sl 1931,
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counters was an all-but-audible metronome
cadencing the conversation, for uyraniom was
the fervent dreéam of all.  The gold of Yellow-
knife reared its blond and lovely head. Lowly
lead pand zine elbowed n because of the
near-by Pine Point development.

“Did vou see-any buiialo as vou flew in?”
I was asked,

“Bufialo in the north woods! " T exclidmed,

“UOi course. We've gol remmunts of the
only natural kerd of wood buffalo in existence,
graxing in the Inrgest national park in the
warld. With pliins bison, the berd now totals
about 12,000."

Of on Acrial Bison Hunt

At that moment in walked E. H. Essex,
superintendent of Wood Buofialo Pari.

“I'm fving down to Chip o check n couple
of forest fires,” he said, “‘We may see a herd.
Care to come along?™'

With the pilot, Essex and | squeezsd into
a small seaplane and taxied mto the choppy,
swift waters of the Slave. Socon we looked
down on the white crescents of a 1H-mile
series of rapids that dreops 109 feet und con-
stitutes the only unnavigable stretch between
end of steel at Waterwavs, Alberta, and the
Arctic,

At Fort Fitzgernld we saw barges lined
up wititing to have their cargo unboaded  for
the portage over the winding road o Fort
Smith. During s four-month shipping sea-
zon this OI' Mun River of the North moves
thousands of tons of northbound freight.

Like a writhing snuke, a brown river colled
in from the west,

“The Peace River," Essex shouted above
the motor. Just east of us the brimmiog
stream made 3 O0-degree twrn 1o the north
and became the Slave. This was “ Mackenzie
Corners,” where the explorer’s two  historic
traile diverge (page 220 and map, page 198).

Flving across the marshy delin, we soon
were over Lake Athabasca and circliog the
point where Fort Chipewyan huddles. To me
this isolated village evoked all the loneliness
of hundreds of similar remote settléments.
After lundhiog, I was surprised when Sgt
Maurice R. Lvon of the RKoval Canadian
Corps of Signals said, “I've been stationed
farther north in out-of-the-way places, but |
asked for a transfer bere where my children
wottld have more advantages™

The sergeant and his little boy wallked with
me to the historic cairn overlooking the lake.

The National Geographic Magizine

There 1 learned that the original Fort
Chipewyan was across the lake, That was
the place where, Muckenzie noted, =1 made
my  headguariers for eight years and from
whenee [ took my departure, on both my
expeditms.”  The posl wias moved Lo s
present location about 1804,

Flyving back 1o Smith. we circled over Lake
Cloire and across the grasslands near the
mouth of the Peace, Svddenly Essex pointed
to a herd of about 300 bufialo, looking like
black ants far below us.  Just then a shight
change in the sound of the motor made the
pllist streak to the nearest water, where &
landing could be made if necessary. He {ol-
lowed the Skive River all the woy home,

Flving back to Edmonton, my companion
was genial L. AL C. O, Hunt, District of Mac-
kengde Administrator. We discussed the fabu-
los minernl finde of recent vears,

“Sometimes T feel that we don’t know much
more about the true potential fesources of this
diztrict  thaon Mackenzie did.” Hunmt said.
“We've only scratched the surface in g few
places along the rivers and lakes. Who knows
what ores we may find?  And minerals aren’t
wll. Crops can be grown along the Mackenzie
River all the way to Aklavik.”

Reunited, my family and | drove novih ol
of Edmonton in a downpour, Destination:
Yellowknife, metropolis of the north, As
pavement changed to muddy gravel, our car
ridio announced that 434 inches of rfiin had
fallen during the night, great news for trav-
clers who would have hard-surfaced ronds for
anly 75 of their nest 2,500 miles!

Al the curbless town of Athabascy o filling-

station attendant studied the inscription on

our car-top trunk: “Acrass Canodn vin Sir
Alexander Mackenzie's Track.”

Mockenzie's Tracks “Washed Ow"

“You won't find many of Mackenszie's
tracks around here,” he quipped. “The rain
last might washed ‘em away., You may even
nnd your highway washed out in pleces.”

A bus marked “Peace River™ splashed put
of town, and, encouraged, we followed in fts

wake. Huge diesel trucks pounded up behind

us, passed at the fArst wide space, and left us
hlindled with fying mud, Wallows and swales
were filled floor-board-deep with water, and,
is we passed Lesser Slave Lake, it was heird
to tell the lake from the highway without a
road map.

{Continued on puge 213)
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Across Canada by

We dipped into our food box for the day’s
secant] meal on wheels, and soon it was night.
Alter each cur we met, | stopped and =lithered
forward to wash the headlight lenses:. At the
end of 349 spongy miles, we skidded 10 the
curh in fromt of oor botel in Peace River.

We went to bed taking more soriously the
comment of an Edmonton oll executive: Yt
may have been more difficult crossing Canada
In Mackenzie's {ime—hbot 1 doobt it!7

But next day was hright and spackling.
Grain elevators tokd us we were in farm coun-
try agmin.

Farming in the Far North

At Manning, the “northernmost midwest-
¢ farm town in North Americn.” the first
¢rop wiks tnken out in 1939, A pioneer tavor
still clings to the settlement; we senscd the
drama of Canmdians meeting the challenge of
their almost Limitless frontier,

WM course, there's miore o it than that,”
one man told us. “We bought Crown lnnds
for almost nothing when we came.  Also life
15 freer and easier here.  Back east, when |
was young, things were so strict you couldn’t
spit on Sunday.”

As we drove north through scragely bush
amd muskeg on the remaining 300 miles of
the Mackenzic Highway, there was little ex-
cept the smooth, well-Kept rond itself to show
that anyone but os was alive in the world.
This, the oonly road leading into the Noarth-
west Territories, carries little throneh traffic
except for refrigerated trucks loaded with
fish from Great Siave Lake,

Nearly evervone reaches Yellowknife via
the daifly flight from Edmonton. In doing so,
they miss one of the Territories’ outstanding
scenic wonders: Alesandm Falls tpage 225).

Sleepmg on the Bias

The town of Hav River stretches two or
three miles along the river of the same pame.
where it empties into Great Slave Lake.
Frame buildings are sprnkled along the shore,
backed by tiny himes,

The hotel sag=in the middle where the heat
of the building hns melted the onderlying
permafrost, allowing the foundations 1o settle.
Inside, the slant had pulled the hall partition
awpy frum the foor in our room.  The tilt
of the beds dumped the downhill child out
at lenst once each night,

Walking along the dusty street, T was
tapped from behind by a gmarled cane.

- Mackenzie's Track

I 3.

“See here, voung man,” En imperions voice
aaicd, “nre vou the National Geographie feller
whip's In town?*”

I turmed to see a gaunt man of many sub-
arctic winters,  His longies protruded beyond
the sheeves of his work shirt, and his heavy
trowsers disppeared into laced boots.

Py s omember, vou know.” he continoed.
“W. R, Menzies. | run o fish husiness here,
Twa or three other operators and | ke
6,000,000 poends from Great Slove Lake
ivery year. We truck ‘em o Peace Kiver,
then on to Chicago, Détroit. and New York
by refrigernted il cars. That's o long way
to tnke [resh fish, but we do it.”

Later, from Yellowkniie, T boated to mid-
lake and watched fishermen reel in their fish-
stutlded gill nets, and then clean and box their
autches on huge foating barges. The planning
anid  distances involved in the $2.000.000
(zreat Slave fishing operation reminded me of
Mackenzie's fur empire.

Menzies and | =t on a plunk in the shade
of the cookhouse, while he talked about the
promiige of the District of Mackenzie, With
his cane he drew & map in the dint showing
hiow the Mackenze Highwav coulid and should
e continued down the villey o Aklavik.

A Confirmed Bush Rar

“You may think it funny,” he mused. Y1
have o 12-room bome in Edmonton and two
fing plices at Foust, Alberin. But {'m not
happy unless:- T'm up here in the bush in my
old clothes. The North bit me vears ago, and
I guess I alwnyve be a bush rar”

In the Hay River Abrport o colorfal wall
poster urged us to “Fly to Fip.”  Instead,
we ook n pline for Yellowknife and with
prospectors and Indiuns soared across CGiret
Shave Lake in an hour.

Looking down ot this lake—lorger than
cither Lake Eri¢ or Lake Ontario—and scan-
ning the ilat surrounding wilderness, [ heard
Jean tell the children, “l came a long way
from homre o make my st pir teip?™

Mackenzle= journnl told we that he had
required 1415 days, fighting lce, winds, and
mosquitoes, to get his follwers and  canoes
across the lnke, He landed “at three lodges
of Red-Knife Indians, so called from their
copper knives."

Mackenzie assembled “these Copper Indian
people’” o report that his countrymen would
return and buy many skins if the Indians
trapped] enough beaver to make it worthwhile,
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A fur trader first and last, Mackenzie then
departed for his dash to the Amtic Coean.

The metal these Tndians used was hartered
from the Coppermine River region to the
north,  Little did they realize thut a much
more vilduable vellow mineral loy under their
own hunting erounds.  Dogrib Tndians. who
drove these Indians out of the ared, hecame
koown as the Yellowknife hand.®

Thus, when the first gold brick was poiired
in 1938, the mining communily springing out
of the rocks and muskes was alrendy equipped
with its colorful and approprinte nime.

Yellowknife today i= a spot of frenzied ac-
tivity in the midst of one of the world's largest
remaining empty quarters. 118 3.300 inhabit-
anls are surrounded by 1,230,000 sopuare miles
containing only 13,300 additionn]l people.

Taxis seem more prominent there than in
New York. Severnl mdiodispatched ones
met us ol the airport.

“We have 52 miles of roads,” onr driver
wild us. “Few people here have their own
cars, so0 we put as much as 5000 miles a
month on our cabs.  [n winter, to avold frou-
hie starting, we keep the motors running all
the time."”

Nylons Invade the Fronmtier

Though Yellowknife is an isolated outpost,
it i clvillzed, With its hotels, mudio station,
A0-hed hospital, civie clubs, stores, dairy farm,
curling arena, churches, and movie palace, it
tries Lo be like any other Canadian commu-
nity,  Year-round homes are scattered every-
where, many with flower gardens.  Ower ted,
alies discuss civic betterment.

(Mel-timers bewnil the passing of the fron-
Her. Jock MceMeekin, salty editor of the
Vellowekndfe Blode, told me: “Yellowknife
isn't what it used to be. Wives of muners
get off the plane in high heels and nylons and
wear them all the time thev're here. T'm
heading for Uranipm City.”

Evervone said Yellowknife would really
hoom if the world market for gold mproved,
Two mines now produce,

At Giant Yellowknife Gold Mines, Limited.
Jean and 1 watched o wold brick beéing poured.
sweating mien tipped a bullion furpace and
directed the molten brillinnce into 1 mold,
where it quickly selidified.  After it cooled,
w workman handed me the burnished object,
the =size of a building brick, [ts unexpected
60 poumds nearly disjointed my arms.  Tis
vilue—aboyt 3235.500—was even more sur-

The National Geographic Mugnzine

prising.  This was the boiled-tdown essence
of ofe comtaining 3 ounce of gold per ton

Alter retracinge our route o Peace River,
I coaxed our car along the merest - suspicion
of @ road beside the stream which Muckenzie
described as “being the route by which 1
proposed to attempt my next discovery.
Here we reached the calen marking Fort Fork,
Mackenzie's winter camp of 1792-03  (payge
232). Having left Fort Chipewyan on (ctio-
ber 10, he raced the coming of solid ice to
reach this point on November |, preparotory
to puzhing on to the Pacific in the spring.

In April and Mav Mackenzie boughl the
winter's catch of skips from Indinn hmters
and shipped it in six canoes to his cousin
Roderick at Forl Chipewyan. He also senl
Ya couple of guineas; the rest | ke with
me to trafiic with the Russians."

In a 25-{oot canee lght enough lor two
men to carry, Mockenze loaded “provisions,
goods for presests; prms, ammunition, and
bagmage, to the weight of three thousand
poels, aned an eguipage of ten people”
With him were Alexunder Mackuy, n Scottish
clerk of the company: six Fronch Canadinns
(two of whom hod accompanied him down
the Mackeneie); two Indinns; and o dog.
O May 9, 1793, they embarked into the
unknown, while those left at the fort “shed
tears on the reflection of those dangers which
we might encounter,”

Beauty in the Wilderness

Danger, hunger, and backbreaking toil soon
would come. but at the beginning the travelers
moved through an ddyllic world., Their leader
reported ““the most beautiful scenery | bhad
ever heheld. . . The ground rises at intervals
to a considerable hetght . ..ot every interval
+« vin the rise, there 150 very gentlv-ascending
space or lown. ... Groves of poplars, . vary
the scene, and their intervals: are enlivened
with vast herds of elks and buffuloss:”

The landscape siill delights those [ew truv-
¢lers who cross Canada via this northern route.
Al Dunvegan we easeid our car onto @ fulgety
ferry and crossed the Peace River. Climbing
500 feet to the lovel of the prairie, we drove
thraugh the prodoctive iarming ares sround
Grande Prairie. At Beaverlodege (page 222
we saw the distant Rockigs where they ex-
tened morthwest from Jasper National Park

* 5ot "Nomids of the Fur North” Ly Matthew
W, Stirfing, WATIONAL LaEnonxrinc Macann, Ocio-
hor 164G,
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Across Canada by Mackenzie's Track 227

with sogar. .. with their usaal regale of rum;
i renewet] that cournge which disdained
all obstacles...and they wenl to rest....l
sal up, im the hope of getting an observa-
tion of Jupiter and his first satellite”

From Hudson Hope we drove 14 miles
west, coming out upon the conyon at an
abundoned coal mine, whose rickety hopper
gave us a splendid view of the tortured river
300 feéel below (page 232). A short dis-
tance upstrenm. at the hend of the canvon,
Mackenzie's three-day portage ended, and the
party proceeded in quieter water,

New Road Aids Tourists

For our part, we raced threatening clowds
binck 1o the Alaskn Highway. From [awson
Creek we followed the John Hont Highway
southwest. This arterv, opened Tor its first
full season the vear we traveded i, roughly
parallels the Peace River, joining the Phioife
States and British Columbia™s heartland with
the north.

Near Azouzetin Lake. & mountain-rimeed
gem, we camped at the foot of snow-specked
Murray Range. Next day we crpssed the
arsnip River, |

Here we studied the journals, Irying (o
learn how Mackenzie, an astute pathfinder,
contld have so o completely misjudged the Par-
anip country. He correctly journeved up the
Marsnip, but. near our present location, he
missed the Mack-Crooked territoryv—a canoe
superhighway leading to o easy portage over
the Continental Lipvide at Summit Lake,

Instenrd bhe led his now grumbling men
farther up the Parsnip inte o bewilderment
of headwaters, beaver ponds, mountains, aml
unfriendly Indians. Finally, on June 12,
1793, he reached the carrying plice and
crossed the Dhivide. He sighed with relled:
‘We are now golpg with the stream.” e
had renched the upper waters of the Fraser,
the: ¢anvon-set river which loins the Pacinic
at Vancouver (pages 236 and 238).

But o rock-filled tributary crushed and
swimped the canoe and nearly drowned him
and his pariv., Ready to mutiny, the men,
after “rum enough to raise their spirits)”
istened to @ roosine (ldk from their leader.
He appealed to their pride and honor and
mentioned “the courage and resolution which
was the peculiar bosst of the North men"

The talk inspired the men to repaic the
canoe. A few days later, on a portage. it
bhroke in the middle. The craft. whose light-

ness: Muackenzie extolled at the start of the
trip, had been so weighted by constant patch-
ing that it wis nearing its end.

Pepending on  Iodian  informants  with
shetchy Knowledee of the way to the “Stink-
ing Lake” (as they called the Pacific) and
on native guides who leidd to be guarded o
keep them from deserting, Mackenzie im-
provised his moute.  Passing the site of Prince
Crenrme, today’s hustling trade and lumber cen-
ter, he scooted down the swilt Frazer River o
a point pear present Alexandrin,  Here he
turned back on advice of the Carrier Inilians,
whose frienclship be had miined by boldly
poing among an armed and truculent bind

The notives described the length and dif-
ficalty of the river nhead and the shortness
of an overland trail behind them that Jed
directly west to the ocean by way of the
West Road River.

Muckenzie must have realized that he would
never meet the Russinn seaeotter hunters
With much soml senrching he gave up his
dregm of finding a brond water avenue to
his destination, At this point his canoe, leak-
ing like a sieve, troveled its last mile. The
party spent five days coostructing 4 stronger
craft,

Leader Shoulders 7l-pound Pack

On July 4, 1793, thev cached their new
canoe, pemmican, gunpowder, and other ar-
ticles ut the mouth of the West Road and
sturted overland.  Mackenzie himsell showl-
dered a pack of 70 pounds, 20 pounds lighter
than the Canadians’ burdens.

They climbed into the strange hlue-and-
white world of the Copst Mountains ani
slogued 13 days past alpine lakes;, through
stony, wind-swept uplands, pelted by min and
snow, belore reaching the green, sheltered
luxuriance of Bella Cooln Valley.

Having killed a deer, Mackenzie wrote,
“we stopped to dress some of our venison,
and...made an heartier ménl than we had
done for many a dav....To [this] comfort
ool added that of taking off my beard, as
well as changing my linen, and my people
followed the humanising example.”

Their beacon for the final miles had heen
" stupeticdous mountnin,  whose  snow-clod
summit was lost in the cloods.”

Before my family and | were to see that
towering peak (9,250 feet high and still bear-
ing the descriptive labe] its discoverer gave it.
stupendous Mountain), we entered on Gur
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own final adventure of the Moackenzie Trail.

At Williams Lake, the cow-town shipping
point for much of British Columbia’s stock,
we left the Cariboo Trail amd, for the last
time, urged our fsithful car along the by-
wavs,  We struck west into the Chilcotin
ranch country, and seon the narrow road
seemed to be little more thayn & cattle run.

Ranches hicame fewer and farther betwern.
To the southwest long-fingered blue placiers
sat octopusiike on mountaintops.  Rivers mn
aipinmnring from the milky melt of perpetual
ice fielids.

49 Miles in 4 Hours—hy Car

By evening we had crawled 104 miles and
had renched the vicinity of Kieenn Kleene,
At o rustic hunting and fishing lodge beside
a like we asked where the town was,

his is 0" Broce Rellogy, the owner,
told mse “On this voad, where anyvone lives,
that's o town.”

[t rained during the npight, and Bruce
warnedl against going on o Anahim Lake.
But, eonsclous of the little time left before
my children must report for schoul a con-
tinent's width sway. T skidded onto the road
after lunch amd second-zenred the 40 miles
in 4 hours, getting stuck only twice.

Here, 65 strafghtline miles from  Pacific
ticdewnter at HBella Coola, the road ended for
s, We hid te leave our Plyvmouth behind,
just as Mackenzie had cached his cunoe
against his return.  But instend of the cipri-
cious and thieving Tedians our predecessor
relivd on for suides, we were aided by the
Bells Coola District Board of Trade, which
had worked oot -every detail of our route
through the Const Mountains,

“See ke Sing for Everything”

The key 1o everyibing was to contagt ke
Sing at Annhim Lake. This wasn't hard,
since his log store, catering 1o ranchers, cow-
boys, and Indinns, stood practically alone
{page-223). In a cowboy hat, the smiling
(Chinese cime throueh the chill mist 1o greet
s, He started a fire in the log eabin we were
to aecupy, pul on some coffes, and said he'd
call us when dinner was: ready.,

No further campaign was necessary; we
decided we liked Tke.

That might T st around the store’s red-hot
gil-lrum stove and tulked with lounging cow-
hands. Tt had been a wet summer. Cuttme
enimigh hay from the mountain meadows 10

The National Geogruphic Magazine

winter-feed the stock was a matter of eoo-
nomic life or death,  Bot water had remained
all season in most of the socerlike depres
sipns where the prass grows,

Evervone’s hend turned to the door when
a rancher walked in.

“lke,” he zaid. “1 want to prder two more
outhoards for my hay mowers,”

This land of “Gra= Bevond the Moun
lains'" I= still {rontier (phge 223). Tits pumb-
ing isolation was the most pronounced we
experienceil.  Throughout owr brip we found
the price of gasoline a good wvandstick of
accessibility; here it was 75 cents o gallon,

But from mere isolation we plunged into
two davs of oblivion, Ken Stranaghin ap-
peared in o jeep and drove os 18 miles in
four howrs over a kidney-jarring track to his
ranch at the foot of “the Precipice.” His
lue eves plittered with suppressed escite-
ment is he eased the jeep down the 1000-
oot face of the cliff to hiz yvalley sinch oo
the Hotnarko,

First Time for Rider and Horse

Next day Jack Weldon, his unly neighbor,
helped round up horses for the | 8-mile stretch
alead. Looking at Mory Ellen, Jack suid,
Never rididen before? Then we'll give vou
Red here. He's never been rididen, so you
twe Cin start out even.”

It had rained again during the nizht and,
us we rode, our chapless legs wiped dry
thousanids of leaves and jack-pine needles.
ken set a fast pace, as had Mackenzie's Indiagn
guites, und often had to stop for his tender-
foot Charges to cateh up (page 234),

Ren showed us a golden eagle and later
aive my family a harrowing half hour by
throwing rocks at two grown grizzly bears

CComtmned on pape 250)

Pame 231
The Higher the Totem Pole >
the Greater the Prestige Among
British Columbia's Indians

Tolem poles of the Northwest enast Inedians begnn
ad curvedd Chouse posta;, descriled by Mackienzie in
his journad  Tmoages of bieds, fish, and mammals de-
mcted clun ancestors, oommemeraied | historic events,
ridieuled rival tribesmen, and even v oorasden crudels
portrayed the prosis.  The poles had po religious
stttficance. Some were 60 leet high,

Thin Hakdu totem, ongnally from Skidegate, Cueen
Charlotte  Ialands, stomds o Vaneoover's Stanle
Park, Top of the pole bebind the crosspicce is
hollowed out 0 recedve the remnins of the  dig
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Across Candda by

Bert Robson’s snug cottnge provided a hrief
respite of warmth and fowd. The rest of
the ride was through o chill drizzle. Will,
bouncing saddleless on the rump of Judith’s
horse, reached the end of his endurance, 1
carried him the rest of the way.

And then, pointing up for the lust time
the contrasts In this varied nation, we reached
the inland end of the Bella Coola Valley romd
and dound a taxi waiting!

Stupendous Mountain Near Trail's End

Mike Christensen, the driver, showed us
Stupendous Mountain (its snowy head  still
in the clouds) and the Mackenzie Trail that
winds down the steep northern wall of the
vallew.  As he drove he spoke of Mackenzie's
visit as though it were only vesterday.

Mike had named his taxi company for the
viallev's dhscoverer. Nowhere did we find
people more conscions of the pathfinding
Seol than in this Hritish Columbin valley
with [ts Spanish-sounding name settled largely
by Norwegians from Minnesota.

Whitish Bells Cools River brawled heside
us. The wvalley opened out. We looked in
wonder at mile-high walls pinnacled by gla-
ciers and festooned with wispy waterfalls,
Mike dodged among 200-fout-high Douglas
firs with trunks as thick as his ar. He
podmted up o side road toward a8 “plank
orchard,” where crews were felling and mill-
ing the siant trees.

Then cume the farms. The sun broke
through, but a gentle rain kept falling, lght
as mist hlown acres< a city square {rom a
fountain.

“Some people pray for rain, some for sun-
shine; so the good Lord sends both at once,”
Mike explained.

Farm Offers Food and Shelter

The wvalley has no hotel, but Jalmer and
Gudrun Gaarden made us welcome in their
roomy farmbouse.  Mrs, Gaarden’s meals,
produced without running wiuter or refrivera-
tion, were truly staggering. Her father, B, F,
Jaoohsen, bad preceded the maln group of
colonists  from  Minnesota who  settled the
villey in 1894,

A more recent immigrant i3 Clifford R
Ropas. In 1933 he followed Mackensie's
trail by horseback from the prairies, accom-
penied by his young wife and fortified by
the jingle of a few dollars in his pocket.
With a small stock of goods he set uwp a
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store.  Today he is president of the Bella
Cooly Thstrict Board of Trade, the oraani-
zation largely responsible for pushing a pilot
road through the mountaing to Anahim Lake.

When widened and improved, this artery
will give Canada its third highway outlet
I the sen—at the point where Muackenzie
“came to a village, consisting of six very
large howses, erected on pallisades, rising
twenty-five feet from the ground. ... From
these houses,” the explorer reported. “1 could
perctive the termination of the river, u.m:l its
discharge into a narmow arm of the sea.’

With Kopaz 1 viewed this climactic point.
Here the first crossing of non-Spanish America
was completed.

Further Travail in Store

“But Mackenzie's ordeal wasa't ended,”
Kopas told me. He wanted to see open ocean
and make a celestial reading. His Belly
Coola Indian guides thousht he “should be
satisficd with having come in sight of the
sea,”  They vapished, feaving him n leaky
canioe in ‘which to penetrite the long channel
and to stand off hostile, thieving, and trade-
wise nntives,

“1 don't think these trouble-making In-
dians were Bella Coolas,” said Clavion Muck.
i member of the tribe that still fishes its
ancestral grounds. Owner of 4 gashoat in
the local salmon Aeet, Clavion was tnking
us on our final lap—40 miles along mountain-
edged channels to Mackenzie Rock.

The sun pierced the fog as we nearsd our
fimul objective, Will's quick eyes detected
a momentary icefall among the snowbanks on
the 3.000-foor fiord wall beside ue  Mae-
kenzie Rock. a speck on the waterline. loomed
Inrge on close approach and dwarfed our
boat (page 235).

The children scampered up the mck where
Mackenzie had set up instruments and deter-
mined his position amid a band of astonished
undl threatening Indians.

Then, to the great relief of his jittery and
exhausted followers, he turned back, mission
accomplished.

“Here's the inscription,” shouted Judith.
We sathered round, our own rellef mived
with awe, and Jdrunk in the words we had
come s0 far to read, the words the continent
conguerar triomphantly davhed on the rock:
“Alexander Mackengie, from Canada, by
land, the twenty-second of Julv, one thousand
seven hundred and ninety-three."






Aviation Medicine on the Threshold of Space

Scrvice Doctors; Facing Medical Problems Unknown on Earth,
Make Possible Man's Exploration of the Hostile Heavens

By Avrtax C. Fisurr, Tn.
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National Geogrophle Mugaring Staff

With Mustrations by Luis Marden, National Geographic Staff

ROUGH the centuries earth's unesx-
plored frontiers—jungle, desert, polar
ice—have fallen before the determined

assanlts of man, But the last. the greatest,
and the most dangerods frontier of all is just
17 miles from your home.

I vou would seek it, look up at the stars
or scan the blank and seemingly guileless hloe
of the sky. There, high overhead in the outer
renches of the ocean of nir, is the untamed
horderfand that the men of aviation medicine
call their vertical frontier.

A more apt term {or the challenge of the
upper atmosphere could scarcely be coined.
Danger always courts the unwary [rontiers.
man, cliims the unlucky. %o it is in high-
pltitude flight, for man's Garden-of-Eden
body hius no natural defensesd amainst An
awent into the air-starved beavens, Never-
theless, we continue to fly ever higher, ever
fnster.

On June 16, 1934, Maj. Arthur Murmay
pierced the sea of air to a height of 90,000
feet, or approximately 17 miles, the highest

Page I4()
+ Dummies in Pressure Suits,
Like Fietion's Men from Mars,
Flout in "Spaee”
Man's eflorts (o reach the {rontlers ol wpode carey
him reulnrly into the near-vacyum of the upper at-
muoagthere, wheee life s most precarious. Onle 12

mitles above earth’s anrinoe, air pressare is so negligihle
bhat muie ‘withaut protection, camnol breathe ecven

purt oxygen and his blood bubibles like mnmcorked

ch e,
Avhition medicine defesta such lethal dansgees with

emerdiney pressury sxits ke these mmrments devel-
oped at the Navy's Acronautical Medica) Equipment
Labotators in Philadeiphia. When inflated they en-
close the fver In & Rlesaving artbfichl envitonmen
for high-altiude Night.  Either suit could be worn
in space, where men wonld foat welghtless in their
cubins (pages I8, 154, and 256,

T lusteate weightlesness, these figures are sus-
pended aminst & symbolic pminted background.
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known altitude yet attained by man. Thus
I'tis recard miark, established in the 1. S, Air
Force rocket-powersd Bell X-1A, can be re-
garded as the beginning of the vertical fron-
tier, a point of new achievement and a point
of departure for the future.

When Major Murray reached the peak of
his Hight, more than 9715 percent of the at-
mosphere’s mass Iay below his wings, Qul-
side his cabin the density of the rarefied air
had dwindled to 145 of the life-sustaining
density at sea level.

A New Concept of Altitude

"Reckondng the X-1A's altitude in terms of
thousands of feet ahove sen level doesn't give
us the proper perspective,” observes I,
Heinz Haber, brilliamt astrophysicist and au-
thority on high-altitude survival (page 270),
“If we express that altitude in terms of atmos-
phenc mass leit below, then we see imme-
diately that we're running out of nir. Less
than two and a half percent of the atmosphere
is left to conguer, and then we are in actual
space.”

Major Murray's persanal feat was also a
triumph for aviation medicine, one of the
medical profession’s newest specialties and
certainly its strangest. Air Force and Navy
fMight surgeons are charged with protecting
the flver against his hostile environment, and
few pills or pallistives help. Almast daily
these service doctors ‘wrestle with problems
that an earthbound physician might not en-
coumter i a lifetime of practice,

Amaong the chiel areas of concern are the
effect of cosmic rays upon tissue, the danger
of strong centrifugal forces and very high-
intensity noise, ejection from aircraft. design
af oxygen equipment amd pressure suits. and
even the phenomenon of weightlessness, totally
new in man's experience, _

Universities and foundations  throughout
the United States work with the military on
research into the human fnctors of Right.
Allied with the medical daclors are a host of
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specialists:  nstrophysicists, biologists, engi-
neers, iochemists, psychalogists, pllots, They
must constuntly envisage the future and Keep
their research nhead of new afrcraft.

Recently [ toured the Nation and spent
many weeks amonyg these men. 1 flew with
them, talked with them endlessly, inspected
their labdratories and their schools [or tlight
surgeons.  The significunce of what 1 saw
and heard was well expressed by Maoj. Gen.
Dan €. Oele, Air Force Surgeon General.

UThe Nation's air supremucy and safety
may depend upon aviation medicine,” be told
me.  “Whiat good would new. high-perform-
ance afrcraft be if man could not tolecate
the stresses? Frankly, 1 feel a sense of ur-
gency about our work, We are alreacly in an
ares that requires adaptation of man and ma-
chinés to space.”

Space Iv Nearer thun You Think!

Indeed, muny of the conditions found in
space also exist well within the atmosphere.
If this statement surprises vou, bear in mind
that pur benlen vet eroel ocean of air thing
out very rapidly.

It helps to think of the astmosphére as an
oeean.  We live at or nepr the bottom, where
pressure from above is greatest, just as it is
under water. At sén level the alr packs a
presaure of 14.7 pounds per sguere inch, and
it consists of about 21 percent oxypen, 78 per-
cent nitrogen. ond one percent other gases

Everyone knows that our bodies require
oxypen, but few are aware that we mus!
hreathe it under, pressure or die. When you
inhale, the 'chest wall snd diaphragm il
pwiy from the lungs. This produces the
lungs' negative pressure, or suction,  Atmos-
pheric pressure then pushes alr in, and your
lungs can drink their flL

If vou climb a high mountain, the per-
centage of oxygen in the @r romains constant,
but the atmosphere’s pressure and density
drop. For example, at 18,000 feet the pres-
sure is hall that at sea level, and it dwindles
mpidly the higher yvou go.

An average man hias less than two minutes
of useful consciousness at 30000 feet. 1T he
should venture without protection to 50,000,
he would become unconscious in 11 o 17
seconds, Soon brain damage would ensue
from hypoxia, or oxveen starvation, and in
o few minutes he would die.

A fate even more borrible awaits man at
63,000 feet. There pressure i= so negligible

The Nutional 'Geographic Magazine

that blood at body temperature effervesces
like champagne. Tissue bloats and bursts,

Aviation medicine vaults these deadly bar-
riers in ingenious ways, Afr compressors, {or
instance, keep the otmosphere in cockpits
well below actunl flight levels. This military
technique hus been adapted to our big modern
girliners, 50 it fsn't new.

But military aircraft fly [ar higher than
commercinl plates. For this repson it =o't
prssible to pressurize fughters at 8 constant,
safee level. Then, too, suppose a pilot sud-
denly Jost his pressure at high altitude, either
through mecharical failure or through enemy
gunfirte. How would he breathe?

Aeromeddics, who are also mifted gadgetesers,
have developed wnlves that feed an air and
oxygen mixtare o the fiver's mask at low
levels.  Foarther up, these valves deliver 100
percent oxveen toocompensate [or increasing
height, Eventually, however, the cockpit alti-
tude in the plape exceeds 34000 feet, and
there is no Jonger sufficient pressure for the
lungs to pssimilite even pure oxvgen in the
amount necessary for normaol fanction.

When that happens. the aircraft has attained
a height well in the strutosphere.  For ex-
ample, 4 fighter cruising at 55,000 feet may
have a cockpit altitude of 45000, far above
the safe pressure level,

But yvour fiy boy's doctor friends are still
tnkimg good care of him. When the air pres-
sure about his body falls helow the safe mini-
mum. an automatic valve {orces oxygen into
his lungs under slight pesitive pressure.  That
pressure slowly increases the higher he goes.

Increased pressure within the lungs reverses
the normal work of breathing, Ti isn't neces-
=ary (o drow in o breath, but a consciouns
effort must be made to exhale and clear the
lungs. Flyers tire, and speech is difficult.

What the Well-dressed Pilot Wears

At o 48,000-foot flight level or above, not
even pressure hreathing suffices if a pilot ac-
citdentally “loses his floor.” or cabin  air.
Extermal presure is then far less than the
pressite o the lungs, and man cannot tolerate
the struan.  For Lhis eventuality aviation medi-
cine has developed iis “man from Mars suits.

These weird-looking garments provide the
external pressure necessary for survivial, For
oxamiple, the Air Force T-1 suit fits like the
Hyer’s skin (page 246). Tubes aroumd arms
and legs inflate automatically in an  emer-

pency, tightening the suit in a girdlelike grip.



T Dunker” Douses a MNavy Aviation r Breath Bubbles from the Flight Mask
Cadet Doving Survival Traming of n Flyer "Trapped” Under Water
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Aviation Medicine on the Threshold of Space

nection broke: Proitt’s atmosphere burst from
the cockpit in an explosive decompression.

“Moisture condensation buried me in a
thick fog,” he said. “Loss of pressure tore
the breath from my lungs so fast that my
oxvgen mask fluttered. [ realized T only had
about 11 seconds of consciousness, 0 1 put
the planein a power dive, It seemed it took
me an eternity to act, but it was probably
anly an instant.

“1 thought, ‘T'm going to auger in and no
ane will know what happened.” But I got
down to a fafe altitude without passing out
amd landed unhurt, although T did experience
some pain under my evelids from the force
af the decompressinn.”

Ironically, Proitt had a T-1 suit hanging
in his clothes locker, but he hadn't taken time
to put it on. He does now, thowgeh.

Barriers in the Sky

Earlier we said that space conditions. exist
well within the atmosphere. This fact le-
comes readily apparent now that we have
seenn what cun happen to the fver. Without
protection, he would suffocate at relatively
low levels. But at 30,000 feet and above,
free air cannotl contribute even fleetingly to
his respiration.  Similarly, his blood would
boil just as readily at 63,000 feet as it would
on the airless surface of the moon,

These two significant altitudes represent
“physiological conditions of total space equiv-
alence,” says Dr. Hubwertus Strughold, A dis.
tinguished physiologist, he heads the Afr
Force's Department of Space Medicine at
Randolph Air Force Base, Texas.

Dir. Strughold also points to a third space
candition within the domain of manned flight,
Air compression for cockpits hecomes imprac-
tical at about 80,000 fest. The machinery
required is too lwrge, and it penerates too
much heat. Moreover, the nir contuins nox-
s vaune, which rots rubiber, corrodes metal,
aned poisons man.  So the pilot must have a
sealed cabin with o built-in atmosphere, just
as if he wete in space.

Mujor Murray's X-1A has a sealed cabin,
but it is designed only for very briefl dashes
into the upper atmosphere, not  sustained
fight, Under Dr. Strughold the Air Force
has developed an experimental bermetic cabin,
forerunner of the enclosed environment of
the space ship (page 252).

Physicists can prove that minute traces of
the atmosphere extend 600 miles from earth.

240

However, this fact has little significance for
D, Strughold and his colleagues. ‘When man
reaches 120 miles, or 630,000 feet, he will
have encountered in some degree all of the
medical problems characteristic of  space,
among them  cosmic and ultraviolet radis-
tion, meteors, weightlessness, and the dark-
ness of the vaid,

Air drag is nonexistent at a helght of 120
miles; the atmosphere’s molecules and atoms
are far too few to reduce the coasting ve-
locity of any aireraft. Here, for all practical
purpases, space begins. |

Dr. Strughold, who was chief of the Aero-
medical Research Institute in Berlin during
World War 11, can foresee increasingly dar-
ing and higher forays into the vertical fron-
tier, eventuwilly culminating in manned space
flight after years of resesrch. Such
ment is generally regarded a3 inevitable,

But thi= Air Force expert miakes a sharp
distinction between space flighs, which is tem-
porary in nature, and space fravel. The mili-
tary 15 much ton absorbed in presemt prob-
lemis to speculate about irrti:rplunﬂ.ury viny-
oges, so stigmatized by the fallacies and ex-
ngeerations of the comic .

Eyes twinkling, Dr. Strughold excliims.
“Ja, we must keep this space travel on the
ground| "

Globe-cireling Ships in Space

However, the scientists writé and talk Very
seriously about possible man-made satellites
These bizarre vehicles would coast in space
around the earth, held in their orhits by cen-
trifugal force balancing the pull of gravity
An unmanned satellite might be feasible now.
experts say. but o manned wvehicle would be
a project for the future (page 270,

Meanwhile, the services are probing space
with unmanned rockets, A two-stage V-2
eoomed 250 miles, reaching o speed of 3600
miles: per hour, The Navy Viking has at-
tiined 158 miles above earth. Medical re-
searchers regularly sample the upper atmos-
phere between 735 and 100 miles with Aero-
bee rockets.  Instruments record data and
then are retricved by parachute.

Two macague monkevs have ridden an
Aerobee 1o 36 miles before being parachuted
down in the rocket's nose section. They were
recovered in excellent health and spirits: one
now lives in the National Zoological Park of
the Smithsonian Institution, Washington,
D, C, (page 255).



.{_

A Volunteer Rescarcher
Endures Hyperventulation,
suspecied KRiller of Pailots

| RS BN i | | 1
ree g o
i
| [his | \
> FHzzim
0. |
T o i1
Tl
= i i
I
} Alr Foree | :
dovels
1 L0 Dredad (i
lere | lii]
I Ihe | |
i i
{
I| LLl
winthi
I i reviid STHAST
hial ! | | i1 I
1 R i I |
il |
Ippoesite: Flast
| | i
(B EEEH I rn
L L] 1
% Iy |
v hirl |




An F-B {left) Dvops from Formation, Enasctingd the Faml Ihive of a Hyperventilated Pilot
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phere is a shield, egual to a lead plate about
three feet thick. Here on earth we are sub-
jected only to secondary radiation, or the
debris of the shower. and we tolerate it
ensily.

But some primary rays penetrate the ntmos-
phere to 70,000 feet, Above that height their
number increases until, at 120,000 feet, very
few of the rays are stopped. Most of this
primary atomic radiation is believed to be
within accepted dosage hmits.  Indeed, less
than vne percent, the so-called heavy parti-
cles, seems dangerous. These beavy rays are
the nuilel ol elements such as iron-—even tin
and molybdenum hive been recorded—and
they travel at nearly the speed of [light.
Striking tissue, they leave an iomzed, or elec-
trically charged, path that destrovs cells.

What will these tiny celestinl bullets do to
mén during long exposure? Can wo risk hits
in such wital spots us the brain, the reprodoc-
tive glands, or the retina of the eyve?

Donger [rom Cosmic Hays

On these questions opinions are often di-
vided. Nuclel, even when clagsed as henvy,
vary In weight., Some experts believe the
“light heavies,” =0 1o speak, are not danger-
ous: others beheve they may be. Until more
is known about the heavy primaries, we can’t
be positive, Shielding is impossible for weight
reasoms.  But a balanced, general viewpoint
of the radintion problem would seem to indi-
cate that it 1= probably pot critical, at least
during limited flight periods.

Yet o note of caution is added by Dr. Her-
mann ], Schaefer, a former German scientist
and one of the Navy's radiation experts:

“We must distinguish between apparent
domage and possible unnoted genetic damage.
Also, we know that the mean hife expectancy
of animals is shortened by long exposure o
kw dosages of densely lonizing ravs, We
don't know why this is true. HBut it is o fact
that the life expectancy of persons who fly
among primary mayvs for Jong periods may be
shortened.”

Cosmic radintion pdses no probilems for
yvour family physicinn, nor does another bi-
zgarre threat 1o Nvers; the G force. Hut
imagine vour doctor’s surprise if you were
suddenty. four times your normal weight—aor
had no welght at all! Yet such cases are
commenplice ta the ilight surgeon.

In hiz terminology, one G equals the force
of gravity. Your body, nomally suhject to

The National Gengraphic Magnzine

the constant tug of gravity, is “under one G
—that is, it has its pnormal weight. Bul
changes In peceleration may alter that valuoe.
A sudden tom in a car, for example. will push
vou agiinst the door frame with a force
eredter than vour weight.

The flyer actually experiences a  rapid
change in weight if he whips around in o high-
sneerl turm.  When the centrifugal force is
from head to foot (positive G). his blomd
drains from the ypper part of the body: his
facinl tissue and interoal organs sag (page
243), Suddenly he feels as heavy as i bronse
statue, Between four and Bve G's he “hlacks
out” In 10 sectnds as wvision fails from loss
of blood supply to the eves,

But the flyer's plight is worse when the
force s from fool to head (negative G}, as
in an outside loop. The blood pools in the
skull, which seems about to burst, His vision
will “red out” from blood congestion in 10
secomds at three G's, I the [orce is pro-
longed, eves and brain muy hemorchage.

After long resenrch, aviation medicing de-
veloped a suit that gives him tolerance {or
an additional two and one-hall positive G's.
It has five pneamatic bludders: one on the
calf of each leg, one on each thigh, and one
an the abdomen, These hladders inflate auto-
matically in tight maneuvers. Their pressure
on arteries and veins reduces blood pooling.

Problem of No Weight

However, no such simple salution is in view
for the problem of weightlessness (zero G,
Indeed, man may just have to live with it,
a prospect that worries some flight surgeons.

Now you probably are thinking, “Wait a
minute!  I've always had wedght, perbaps
even a mite too much. How could 1 possihiv
lose all of itF"

Well, quite easily. Ever rdden a roller
coaster? . AS you wenl over a rise, you were
lifted slightly from yvour seat. Butterflies as
big as pigeons fluttered in the pit of your
stumach,; giving vou i queer sinking feeling.

For an instunt you had only a fraction of
vour weight. Centrifugal force threw vou up
while gravity pulled you down, and the two
forces tended to cancel each other.

That’s what happens in a high-speed air-
craft when it flies a parabolic trajectory, or
roller-conster are, For a time the pilot floats
in his safely harness a few inches above his
sent, entirely free of weight, Loose objects in
the cockpit hang in mid-air (page 248).



"Tuke a Deep Breath!”

A World's Record Holder Obliges During His Annunl Cheekup

This Philippine macague hoe trsveled hligher than any other Hyving creaturn Hi ile hn Arrobee 1o kel
ol _" In Y= then parachutec to rarth o LR peede] inside the racket’s po Labe o4 Anist e monkes
anie  chither] T AT JEES alse made the trip, An Alr Force veterinadan examlies Whie surviver ot b

Washimeton, I U 209

P..
1L ESSNeES lll'ill s

L Yurataom
e lienuth of the

WEIL |0

rsira bl the  aircraft’s
§ooither ictors

pesedd, an Same experimental

pildes, fving trajectories carefully ooloulated
with the help of engineers

the conrhition for abowut 30

Nave mitinbiained
seCinds.  In gen
eral, however, the military pilot lacking such
helis canaiil cruduce zero U for loneer than sis
A lengthy parabala ls sel-

E ety MLEEL

N | '.!:'1I wiCnils

dom SO

Fown ino combal

deckups bave detected

A1ENT et

ViELs |'|""|II'."L' welehtléssniess Tor a few seconidls.

From fhe sLancpoin
might not seemt to be much of a problem
the Hizht hils  piressing

LR,

Wit hit lessnesk
Hit

FCa=ns 1or

Lime
SO
viord attuned o the e

SUHOFL
IEinst 1t and YOI TIOHTT L one (G WElein, b

Various senses keep

SSUrngE presence of gravity. your

H the most amportant of these messase o e

< A peed-sieed oregn containing otoliths

i



= dd
] 1]
1 | kil
1 i ]
=T = J
i' |i 1
| ki 1 |
[ Ll
LI 1TT101
il lvels
I' | = .I;
Ll
| ||
.,;'
Ly Y
Ln |
| [
| |-|
'I'. I [
1
| |
| |'| =1
M |

_‘f .I.-I "-'!.I I -._ -:. ._ -.:-u I-

wWerghiless Mace Scramble for Suppori LI e



Aviation Medicine on the Threshold of Space

a0y, strnge as 1t seoms we have no weight
withou! support ngainst the pull of gravity,
You can prove this with o simple experiment,
i you care o sacrifice the bathroom scales.
Place some heavy object on the scales, hold
both at eye level and let them drop, The
weight indicator: will snap back to zéro as
soof as you release your support.

Lero (3 Moy Handicap Pilot

Unfortunately, there is little agreement
among pilots amd fight surgeons concerning
the efiect of weightlesspess. Thev describe
it nsoa weind sensation, but thats about all
they agree uporn.

Scatt Crosshield, test palot of the National
Advisory Committes for Avronautics, has tried
weightless flights lusting 20 to 30 sevomds.
He reported o feeling of “befuddlement” dur-
ing his first flights, but later he experioncesd
little diffbculty beyond a tendency to overreach
for controls, Some other pilots have reacted
stmiilirly,

Maj. Charles- {Chuack) Yeager, former pilot
of the X-1A, flew parabolas for medical re-
search. During one experiment in o jet alr-
craft, he felt as if he were being rotated, and
found the sensation <o disconcerting that he
pulled out of the arc.

His successor in the X-1A, Major Murray,
told me be had found weightlesspess confusing.
“At times you have the sensation of fnlling”
he said, “and there is a tendency to reach out
and graly something.”

Natural Arthletes Huve Advantage

Dir. Heing Haber believes there will be great
indhividual differences in reaction to zera (.
He leels that the “kinesthetically gified,' such
ns natural athletes. particolarly  high-board
divers aml pole vaulters, will adapm quickly.

“Most people will find prolonged weight-
lessness a difficult thing." be added, “and it
may even become an incapacitating illness.”

On the other hand, Dee Strughald thindks
only the “transitivnal stage,” or adaptation,
may be uncomfortable, and Dr. James I
Henry of the Air Force 15 even more opti-
misiic.

“In the skilled pilot weirhtlessness will
probably have very little sienifcance.” he
SAYS.

Dr. Henry, physician-scientist of the Air
Force's Aero Medical Laboratory, helped plan
three mcket experiments that carried monkeys
and mice higher than man bhas ever been.
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These animals were weightless for only two Lo
three minutes, compared to hours or doys that
could be expected in an orbiting vehicle.

Instruments revealed that loss of pravity
hael dittle effect on the monkeys' blood  and
heart action.  Most researchers  believe it
wim't directly disturh man’s circulation, either,
hut he might develop a sort of motion sickness
with necompanying digestive and circulntory
disturbances.

Of the two mice that went aloft in the sec-
ol experiment, one was normal, the other
licked the organs of the inner enr, including
the otoliths:  Perhaps significantly, the nior-
nitl minse was badly disoriented by weight-
lessness.  The other, grown used to a life
without full sense of grovity, bebaved better.

Summie medical personnel ane fiving weight-
less parabolas in T-33 jet trniners, searching
for additiona] information.  One such ac-
gquaintance suggested to me:

“1intend to try it Why don't you see
wiat il's like3"

How Feather Lighiness Fesls

Later, with no small misgiving, T did. Maj.
Austin A, (Gus) Julian, Jr., a crack test pilot;
took me up in a two-seater T-33 at Edwards
Alr Force Base. We zgoomed quickly up to
20000 feet. Alter Gus had leveled off, 1
placed a package of clenrettes atop the instru-
ment panel.  Then 1 lopsened my safeiy har-
ness so 1 ocould foat with little hindrance.

"Ready?" Gus asked over the intercom-
munication system.  He dived slightly to plck
up speed, then up amd over we went,

Suddenly T was off my seat and looking
tlown il the instrument panel. The cizarettes,
insteadd of floating, rose like a rocket and
smashed against the transparent canopy.
That was the lust T saw of them. Dast from
the floosr whirled sbouwt my face.

“A little too much (" said Julian, “Let's
do it azain”

Opce more we fnshed upward. This time
the maneuver was just right, 1 rose from
my seat and stayed suspended. T felt like
feather pillowed on a cloud. My nrms o
lees floated teanquilly, effortlessly.  Weight-
less edust swam lazily Lefore my eves.

It was the strangest sensation of my life,
but euriously pleasant. [ felt vaguely thot
something was different in the region of my
stomach, vet there wis no nayusea or sepsation
of falling. 1t seemed n matter of regret when
we pulled out of a gentle dive and T sluomped
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found unexpected trouble,
Juliam, to my consterna-
vion, hadd to o make a might
lelly landing beciuse the
lelt main wheel would nod
come down. With the
other two wheels also re-
tracted, our T-33 raised
4 spectacular trail ol
-.1:-.|:'|r'.- a< it slithered diown
the concrele mnway, For
WoTew moments we Were
when the
plane spun off the runway

severcly  Jostle
hefore skidding to o stof.

Harness Protects

but, thanks o an avia-
tion medicine develop- g o =
ment. neither of us wis NOURS
n L el Tipht safety EE HH_ ﬂﬂﬂ“.P'T STUDY
harpess, ftied across
shoyrllers  and  alslomen
et our b
knthny fito the instru-
ment panels

It i= far worse to land
a fet on two wheels than
on mone at all., For i
tme Julinn hod not beoen
sirte thit he coudld retract
our gear nnd make a safe
inding, =0 he had in-
structed me amun an ejey-
Hon, as he hind before
take-off. This escape tech
micue 18 another contriby
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anil 1t has :;:.‘11"“':' EILARIY ment fn 4 srogsded rocipit,. Backreoons chorl diaproms apodhes man

I perlormance fn sn earfier test lasting 30 hours. Whens that sesslon eneded
FEvery el Hver sits atopp  the sabject;, still goirg strong, wenl b wnd watched felevigon.

a pinnt firecracker. In

emergency he can jettlson his camopy and But recently incredsed jet spesds and alti-

trivwer an explosive charge that will blow him  todes have complicatec
il his seat out of the nircmit, Then he Wind blast may tear away he

the epection probilem

met and oxveen
must release his seat bell and open his para- mosk.  Seats may humble or spm brielly st
chute. A small oxyeen bottle strappedl to the  an nitial rate of more than 180 revolufions
b or L irachute _g_-:_-n:-:;|||l|:. |.-;_-_f|;';'|-_- him bireath- perT mimule, | realinge daengerongs ovehe U lorces
mg {n rarefied air Douglns Aircraft, working with aeromecical

“ew  devices now coming  iwto ouse will  personnel, has developed several promising

separate pilots from their seats and open  experimental ¢jection methods,  One s o seat
their parachutes aptomatically. One ol Lhese that sprouts wings to give stability against
padeets 15, inoeffect, a little time click sensi-  tumbling (page 26§ Another 18 a capsile

tive to atmospheric density. 10 can be <€t to shaped like o fat letter B, in which the pilot
relesse 4 parnchute at any height below 20000  sits,  T7 necessary, he can close the capsule’s
feet. doors and blast himself from the cockpit
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His stresimlined cocoon will protect him Explorer 1f, which set o worlds altitude rec-

ayminst wind binst and lessen tumbling.

It also promises another advantage.

A man falls more rapidly in thin air, Soon
he may begin o spin about at a dangerous
rate, Yet he camnotl relense his parachute
until he slows down in the denser air at
20,000 feet; Above that height the opening
shock of the parachute could break his hones.

Here agnin the mp&ul& offers protection.
Being streamlined, it is less likely to spin,
and it shields against wind and cold. At safe
altitude an aotomatic parachute opens and
ilonts man and capsole to earth.  Other
methods, still sn paper, would eject an entire
cockpit or the nose section of an aireraft

But these devices add weight to an aircraft,
and weight reduces performance. On such
matters aeromedics and the engineers t1y to
work out a compromise.  Many helieve some
kind of stabilized sest will be safe enough—
if man can survive the long free fall

Bailout {from s Stratoballoon

An answer to that ~if" will be sought by
two voung Air Force officers, Capt. Edward
G. Sperry and Ist Lt Henry F. Nielsen, in
ane of the most daring research projects in
the history of aviption. They plan a series
of six balloon flights, culminating in an alti-
tude of about 90000 feet, or possibly even
higher than man has ever been, At the pesk
of vach ascent one of the men will jump, at
which time the balloon will be cot adrift.

As the jumper hortles earthward, woarm
clothing and & pressure suit will protect him
wgainst the thin subzero atmosphere. A small
drag chute will prevent tumblimg,  Inosate
alr he can pull his ripcoed or let the big para-
chute blossom  automutically.  Meanwhile,
the remaining pariner will ride their spherical
gondola down o an altitude of about 20,000
feet, using a drag chute on the gondoly for
auhilization. Then he, too, will hail out. A
specially designed parnchute will ease gondola
andd instruments to earth.

Mooy members of The Society will necog-
fiize the gundola’s name, Explover T (oppo-
site page). 1L honors the histaric Lalloon

® Qer  fn the Narmomatr Grocmarsie Maoanse:
“Man's Farthest Alsfr,” ‘{lmuw 1A, and “Sclen-
tific Wesulla of the Worlik-Record  Stratmphere
Fhirht,” My, 1035, both by Capt. Albiert W, Stevens
Zee also "Nutiopal Georriphic Societv-U, 5, Army
Ajr Corps Stratgsphere Flight ol 1835 in Ballnon
Eeplorer 117 {Luu.tr.fhu!l::l Technicul Papers, Strato
sphere Serdes, No, 2), puhblished in 19364 by Mational
Gengraphic Society, Washington, II. €

ord of 72,395 feet. The ascent, made No-
vember 11, 1935, was sponsored by the Na-
tionil Geographic Society and the U, 5. Army
Air Corps.*

At this writing Explorer I still holds the
record for a2 mannmed balloon. But Sperry
ani Nielsen are planping their flights for the
near future at Holloman Air Force Base, New
Mexico., They muy exceed even the X-1A's
height durnng their finnl pacent.

Jumping into space s no new experience
for these young men. They test and deyelop
ecacape equipment for the Aero Medical Labo-
mtory, Wright-Patterson  Air Force  Base,
Daytan, Ohio, and hold jointly the world's
record altitude for ejection, 45,200 feel.

Much of the miormation needed by e
services in planning new ejection techmigques
has been obtained by a courageous Air Force
physician, L. Cal. John I'. Sinpp.  Riding
rocket-powered sleds, he has risked his life
repeatedly to study rupid decelerntion.

His early experiments simulated crash im-
pact. By braking to a rapid stop, the colone
proved that he could briefly withstand o force
45 times his own weight. The shock, lnken
from chiest to back. did not cause hlood pool-
ing: hence the amazing tolerance.

Pilits also esperience abrupt deceleration
immediately after ejection.  In recent experi-
ments Colonel Stapp has been  determining
how much force the pilots can take, and for
how long. He also investigates wind blast,
but he cannot simulite the erratic tumbling
of an ejection seal.

( Cuntinued on page 271)

Puge 263
Explorer HI, Named Tor The Society's =
Historie Balloon, May Reach New Heighis

What will hapepen when men Ludl oul sl estreme al-
titurles and Dill many thousands of fevi beinre denser
air alows them enoupgh so parachutes may be opened
paiely # _

Capt. Edward G. Sperry (right] uod 15t Lt Hemory
P. Nielsen, Air Foree parachutists, will arek the anawer
with this ballin gondaln.  Rigged {or tumplng. thes
wear pressare suils and enrry: parnchotes and oxygen
grar, Ruod tvlon coveralls simplify btracking dorinhg o
mian and spotting alterward.  Niglsen cxamines his
helmiet {ace pioce.

The seven-foat sphere of  hstinated glass fibers
wetzhs 1300 pountls with crew and pear, The niime
honors Exploree IF, spansored in 1935 by the Nathonal
Geomaphic Society wnd the U, 5 Army Air Corpa,
tn which Capt, Albwert W, Stevens and Capt. Orell A
Anderson st 3 world= gliitude record of 72,395 fert.

O Kathonal teayraphle fewtall
bcdtipiome i Nl ol Gesgrajilils Phabsgrajioer Bulert Fo 8 lssea






”_I'||1‘!-|_L|E". III.l||l||'l-|._ t'.ll'—I -
Leaden Jet Noise
Abhoard a Carmer

A Man-made Thundorclap Is Bomn

E | Co i 1. i
il fImnek an 271 raniel prdferil













P Sleck, High-specd X-3 Seems
Stare as a Needle

Even when standing stifl, this Dooaglas
I it i i1 lond i 1 TL'] sl RITE
11 L' [tx | | |5 ==t
croates & osenvival meohlem e pilod
T he had B0 eject In o standard sent, wined
' puid hurl him dane erausty  headd
LEE !: |

€ A Sear That Sproots Wings

Reeps the Pilut from Pinwheeling
Staliflirivg fins spring out i 1100 of 2
feomil arter thie N- ot eiecl i

deaps in hi2 wingod throme to 15 006
where the J00-pound sent separates from

him  sutomaticnlly and his  paracht
el

Encinees hnve even dosbicned the ui

._..'..".-' bl REELERA] HErseneE WLO I
o 8 li i L puntind L Lt
i I_ || i T l | 5
IITniE &



€ JTumbling Vu lently,
g Test Dommy Hurtles
trom an PS4 Caoekpit

';' ."n.-.-': |'IE|I|| i"I-iI'II."- Eis EEl'— ':;||-;1| :I|'| i I_'_]|_'.. WA N] &







Aviation Medicine on the Threshold of Space

On his last run the colonel sped down a
3.500-foot rail track ut o top speed of 632
miles per hour (page 258), He esposed him-
self to 5 wind pressure of 1,100 pounds per
square foot, equivalent to the blast & pilot
would feel if he efected at 50,000 feet while
flving twice the speed of sound. The sled
braked to a stop in little moré than a second,
subijjecting its rider to a peak force of 35 G's.

“Like n Fly Riding a Bullet”

| met guiet-spoken Dr. Stapp at Holloman
Air Force Base. He 15 a middle-nged bachelor
who looks and talks like a college instructor,
nt indesd b once was,  He takes @ detached,
analytical attitude towsrd his work and often
speaks of himsell dispussionately as “the sub-
ject.™  Yel, ot my urging; he gave & vivid
description of his sensations during the 632
miles-per-hour run:

“1 Felt like n Oy riding the nose of a 45
culiber bullet.  And the wind blast? It was
like having my head caught in a vise, even
though 1 wore n helmet with a face shield.

“When the sled started, | wis watching the
ditch between the mils, Almost instantly the
ditch ‘wius nothing but o blur, and then |
tilacked oul visually witer two and g hall to
three seconds,

“The rackets burned for only five seconds,
and when the sled emerged from propulsion
my eves detected a quick change from black
to yvellow. As we entered the water bhrake,
the light seemed 1o be stlmon-colored.

“1 couldn™ ovpen my eyves after the sled

Page 270
* When and H Man Conguers Spuce,
Will He Ride Such a Rocket Ship?

Far [rom bebeg o tov, (his model represents n serd-
g sclentific propmsal for Jight Into space. A four-
starp vehivle, the ship would tower 185D Teel @il
wilgh 1410 tone Three booster reckets would drog
oie by obe, leiving only the crew-—arrving: fourth
stage shaped like o paper dant (abowe), It would
circle the carth as oo gatellite 1,077 miles: high.

Dir, Helne Habor, physicist at the Universits of
Californin: holds o “cupsole™ that a crewman might
wenr if he vintared outside the satelfite. Thabtwd the
“Coke lwttle,” the rapanle protectz neainst buollet.
fast meedearic dust ; |t can e maneuvered by jel noz-
alew mt top and Bottons, Mechanical arms: stmilar to
thuse which hanille ridivactive mateelal, woull be
used for work outside the ship,

Ly, Werpher von Braun, 1, 5. Army rockel expeert
and a developer of Germany's V-1, desizned this fours
(oot-tall model for & Walt Disney lelevision series,

i Nyliisip! Ceaprele Ry
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stopped, so 1 pushed the evelids up with my
Ingers andd found that 1 could not see huyman
figures, although | continued to see the silmon
tolor, 1 thought | had suffered detached ret-
mas, but when they laid me down on my
back my wvision gradually returned.

“1 found my=ell discussing the run i re-
verse—adeceleration first, rather than accelera-
tion. 1 couldn't narmte what had happened
in chronological order.”

Colonel Stapp smiled good-naturedly when
I asked him if he suffered from the jitters
befory his sled run.

“Oh, T slept all right the night before, |
always do. Perhaps it because | know ex-
mctly what is going to happen to mel”

Pilot Is Here 1w Stay

With so many homan problems piling up.
why doesn’t military aviation zet frail man
out of the airplane? We live in a great scien-
tific age of guided missiles, Let’s muke every-
thing Gutomatic!

But this just won't wark. Scientists point
out that ““frail” man has a much greater toler-
ance o wibration, shock, and tempernture
change than does an electronic brain, Man
also boasts another advintage, summed up for
me by FEdgar Schmued, vice president in
charge of engineering for Northrop Aircrafi,
Inc., in Hawthorne, California:

“A day is near when in many types of
manned aireraft the pilot will be monitoring
instend of fying the aircraft.” he siid.
“Nevertheless, the pilot is not being replaced,
because he is still the finest emergency-control
yalem rver devised. Any automatic device
can only perform within the limits designed
mto it Ohtside of their prescribed perform-
ance, automatic svstems are helpless, and it
is then that the human brain shows the vast
superiority given by its Creator.”

Not all of awviatisn medicine’s prablems
concern only militnry  personnel.  One may
nffect you, aml the aeromedics constantly
seek ways to protect you from it

In a word, the problem is noise.  Airplanes
have always made a lot of it, hut they will
raise even more of a racket in the future.
New jet engines with powerful afterburners
gemerate 130 decibels, o fury of sound equiva-
lent to 1,500,000,000 people all talking at
ance (page 2635).

Nothing in man's previous experience ap-
proaches that intensity. A hyvdraulic press
creates 150 decibels, “This may seem com-
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Wherever possibile, the military routes et
tHights away o restdential areas near alr-
nelds.  Blast fences and pits help, deflect

sroumnd noise upward. Bul gs vet little can
be dome to muoffle the enpine itself.

The shntterimg sonic boom also may con-
cern voul.  When o plane passes through the

sorand] barrier, 10 ordales powerful shook waves

- - " ¥ "
(e 2040, 1T the plane s low enoupeh, the

waves it the carth,  Usually they ame heand
ns two explosions, one from the front of the
plane, the other {rom s tail surfaces

In some areas, princixdly in the Wes
windows have been shattersd and chimneyvs
domuaged by the booms. ConceEivably they
might hurt eardroms, but the chance of direct
|f"_'i|'=|']|' to humans or animals 15 remote,

'he Air Foroe Nlas  Deen -1I.I|'i_'.'||'|:.: these
min-made thunderclaps in order to eliminate
the nnnovance. Personnel of the Wricht Air
Drevelopment Cender recently exposed thems-
selves to pooms in the deselption of Cali-
formni’'s Mogve Disert, They were working
st Lime.

Uintil recently the shock waves couldl be
created only by power dives. Generally the
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Navy. There is just no way o escape it, a=s
Luis Muarden and 1 found out for ourselves,
We were puests of the Navy for a week’s
Atlantic cruise abooard the corrier Affdway, o
35,000-ton molsle airport.

The men of the M were conducting land-
ing gualiication tests for jet pilots; Sleck
Banshees and Cougars circled about and
plwmmieted down to the deck hour after hour,
Catapults shot afreraft off the bow seconds
after they taxied into positon.

Everywhere tormadoes of sound  whipped
around the deck crewmen.  Near the ixland
superstructure, where | stationed mysell, the
level at times reached 125 decibels.  But 1
knew that the cstapult crews, who muost work
divectly beneath the jets, endured 135 ta 140
decibels,

Helmets Can Be Too Bhissfull

Some of the men wore experimental noise-
reclucing  helmets  with thick, built-in. ear
muffs (page 2651, [ tried one, and it gave
hlissful protection. Perhaps: oo much, sev-
ern) crewmen said.  If your back is turned
to a taxiing afreralt, they pointed oul, your
ears may pot warn of it approach.

“But we must have some kind of helmet,™
a grim young deck officer told me. “MNeither
the Cougar nor the Hanshee has an after-
burner.  Imueine what it will be like when all
our planes have afterburmerst”

Long exposure o extreme noise tends to
midke men fptivued, tense, ond irntable;  This
is particularly true of the catapolt crewmen,

| approsched  one af these youngsters st
the closté of o groeling afternoon qualification
poricdd.  He was slumped on the citwalk that
rims the flight deck.

“A rough day for you,” 1 ventured.

‘Rough!™ he exploded. =1 feel lousy! i
even the captain 50 much ac {rowned at me
now, 1°d kick him over the side.”

When T left. he was staring morosely at
the =ei.

But the flight surgeons will come up with
an ‘unewer o this lad’s dismomfort, just as
thev have solved many other thorny prob-
lems. In doing so, they hove gained o respect
bordermiz opon veperation from the men in
their care.  “Doctor™ to the pilot and his
crew means a wise friend and confidant who
share< their danger.

Flwing as créew members. all surgeons at-
wiched to sgqundrons Jog the same number ol
air' bours required of pilots,  In addition,

The National Geographic Magazine

Navy sky doctors receive pilst training, but
currently are nol permitted to solo,  The Adr
Force gives such tmining only to doctors nc-
cepted for o five-year intensive course of
specialization in aviktion medicine.

There are some exceplions, Regulations
permit cach service a quota of about 15
phyvsicians who ure also rated pilots, These
chosen few sweat out the same training, in-
cluding jets, given combat pilols.

Fhght surgeons not only take their chances
in “hot" aircraft; they are quite willing, in
effiet, to swallow thelr own bitter pllls.  They
ride ceéntrifuges, suffer explosive decompres-
swons, anid ‘eject from airerait, all for research.

small wonder, then, that when flight swr-
geons speak, thelr wards listen with respect.
“Dioc™ gives his pilots and créwmen a very
careful indoctrination in all the problems of
survival. He answers their guestions, sees
that they receive training in the gse of equip-
ment, and keeps a vigilant watch over their
health, including mental attitudes.

Surgeons have found that a pilot’s early
backeround and the motives that led him to
seek flight training are of critical importance
in his saceess or fpilure.  Research psycholo-
pists have developed muny ways ty test pro-
spective pilots.  Their ideal type is 4 young-
ster from a lorpe family who enjovs bodily
contact sports, builids and drives “hot rods,”
likes all kinds of people, believes in some
refigion, and 5 daring but not foolbardy,

Avintion Medicine Onee Secorned

Perhaps it was inevitable that aviation
medicine, becawse of its strangeness, had to
ficht for recognition. Older flight sarpeons
told mie they endured for years the derision
antd scorn of many physicians in privale prac-
tice who thouzht Oving and medicine had
nothing in commoen.  Even within the services
there was little understanding or appreciation.

Maj. Gen. Malcolm Grow, first Surgeon
General of the Air Foree, 15 known for his
pioneering in aviation medivine. He spon-
sored and built it within the Army when there
wiis no separate air arm. At ench step he
faced limited funds and stubborn opposition.

“More than once they tnunted me with,
‘Grow, do vou really think the airplane is
hete 10 stay?'

“Avintion medical personnel were outside
the pale.” he recalls. “We were thought a lot
of crazy guvs with our heads o the clowds.”™

But recognition, when it came, was doubly
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Aviation Medicine on the Threshold of Space

after severn!l moves and two world wars, the
school occupies space in 41 different buildings
at Randolph Air Foree Base, Texas.
Through the years it has trained approxi-
mately 5,000 flight surgeons, incloding muny
Navy doctors, for the Navy did not establish
its school m1 Pensacoly, Florda, ontl] 1939,
Air Force nurses, medical tecBoicians, and
phyvsiological training offcers, or equipment
spectalists, attend n branch school at Gunter
Air Force Base, Alahama (page 266,
Randolph's voung physicians, {resh from
civilian mternships. labor long hours during
an intensive nine-week course, graduating as
aviation medical exsaminers, Then they must
complete & vear of supervised field practice
hefore winning the coveted title of lght sur-
pean,  The school also offers refreshor and
advanced courses for semor fight sureeons.

Where Dreamers Are Wanted

Genernl Ogle, the Air Force Surgeon (Gen-
el believes reseirch needs more “dreamers,”
men with minds unfettered by medical con-
vention. He has such men ot the School of
Avintion Medicine.  For prooi, just consider
a few of their research projeces.

The Indians of Peru live and work in thin
Andean adr above 16,000 feet. Obwvioush they
adapt. o, oxypen  dehciency-—but precizely
how? The school. seeking answers, his (-
nancedd  studies by Peruviin  scientists,  zamd
it sent three young physicians to join the
filiams as guinigs pigs in experiments,

A glass lens concentrates sunlicht, ereating
heut.,  Will the lens of the eve concentrate
plare from an stomic bomb, burning  the
retinn?  School research found the answer—
ves, it will—and worked out safe distances
wnid other protective measires.

Mental stress decrenses vour normal nume
ber of ecosinophiles, a4 type of white lilood
cell.  School scientists pondering this fact
asked themselves: Will bloaod tests hefore and
after tflighte reveal pilots who are particularly
subject to struin?  Apparently the teste detect
these men, but research continues.

Can we prevent or lessen airsichness? Do
tors take volunteers on rough air rides, koown
as “burp runs” and experiment with droges
Lo control nausea.

Will other drugs keep pilotz aleért and effi-
cient despite fatigue?  Volunteers spend hours
in flight simulators under medicatiom.  Some-
day, the Air Force hopes, pills may help bring
exhausted flvers safely back Lo thelr Lases.
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The school integrates its work closely with
thut of the Aero Medical Loboratory, ane of
the many facilities of the Air Resesrch sd
Development Command. This laboratory also
condlucts stores of research projects, most of
them aimer] at egquipment development. and
helps plan the experiments of a special labora-
tory in' Alaskn, mointained for studies ynder
conditions of extreme cold.

Long. ago the Air Force school outgrew
present facilities.  Brig. Gen, Edward . Ken-
dricks, its commanding officer, savs 4 new
$8.000,000 home soon will be bullt st Brooks
A Force Hase near Randolph.

Mavy physicians, ynlike those of the Air
Force, reéceive flight surgeon rating as soon as
they praduste from Pensacols, Thelr course
of study is longer, Insting 27 weeks instend
of nine. Since opening fn 1939, the achool
has presented s distincrive Wihgs: to nearly
2,000 fledgling surgeons.

Capt. Julius C, Early, the commanding. offi-
cer, hidl a word of warning as | began my
visit:

“You may think you see o duplication of
offort between our research -and that of the
Adr Foree.  But lonk at it closely, and you
will find we often investigate along converging
lines of pursuit. 1o addition, each service has
somie probilens of its own that require separate
investigation,"”

Schools Work in Close Hlarmony

I elidd take a close ook and found that the
Air Force and Navy faculties confer often on
metheds of approach, cheerfully swap their
sevrels nnd discovieries, and exchange lectiurers.

Capt. Ashton Gravbiel, o former Huorvord
mstructor and one of the Natlon's leading
heart experts, directs Pensacoli's medical re-
search. At the moment one of his most press-
ing problems 18 noise.

The Navy, working with the Centeal Insti-
tute for the Denf at St Loyis; s huilding a
mnbile acoustic laboratory to tike aboard
cartiers.  There the Infernil racket of jets
will be recorded and analvzed by its various
irequencies or wave lengths,  Scientiste will
check personnel for effects of poise esposure
and experiment with new types of protection.

Noise-harassad carrier men have imvented
n limited number of hand sivhals for com-
munication.  But for vears the deal have been
able to “talk”™ easily with their hands; (hio
State University scientists will trv to develop
n smplified version (or carrier yse.
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Pilots, ton, must live with noise, bhoth from
their engines and from transmission difficulties
in their radio frequencies and equipment.
Under such conditions, what wurds are muost
intelligihle to them?

Scientists from Ohio  State, working at
Pensacols, give about 10,000 word tests each
yvear to air cadets.  The youngsters sil in 4
nise-filled room and record what they think
they hear over radlo headsets,

To date, 60,500 words have been studied.
Armed with this knowledge. the university
wordsmiths are developing a strenmlined lan-
guage free of poor intelhmbility.

Mo Time for Tongue Twisters

Cie scientist told me that a jet pilot travels
[25 feed in the time it takes o say “top.”
The flver po longer has leisure to puszle
OVET THESSAZES.

Basic research at the =chool is throwing
new light on mysteries of the Dlood and heart.
Ultimately these projects may have profound
significance for the public.

Anemin, n deficiency in red blood cells, is
an okl scourpe of man, Sometimes it is doe
to lack of iron, and iron may restore the cell
substance, but not the count. to normal.  Yet
the Navy has discovered that it can increase
the number of red cells in rats as much as I3
percent abiove normal.  The animals are given
protein-free extruct from the Dlood of AMETic
animpuls,

This project, undertaken with the uid of
Califormin Institute of Technology, may one
day help Avers breathe more easily, for red
blood cells carry oxveen. But it may also
lead to a new treatment for anemin,

In related work, the scientists are Inbeling
these additional red cells with radioactive
trncers,  They want to find out if the spleen
iz stimulated to manuvfacture the cells or
merely releazes some that have been stored.

Captain Grayhiel takes particular pride in
the school's new wvectorcardiograph, Ths
complicated machine projects radarlike pic-
tures of the heart's electeical feld, Three pic-
tures are shown simultsneously, one for each
of the heart's dimensions.

Conventional electrocardiographs, such as
your doctor’s;, give relinble information, but
Navy doctors believe this new technigue will
e able to detect =ome heart ailments much
varlier than before. It should alss help to
determine the effects of certain siresses en-
countered in flying.

The National Geographic Magazine

Through persomal resedarch Caplam Gray-
biel has demonstrated that varving G forces
can subject the flver to bewildering illusions.
For instance, he might see the Washington
Monument bend ke n reed In the wind.

Here aspain the otolith, so important in
weightlessness. is the wvillain. T{ a subject
seatedd upright is whirled at moderate dpeeds
on a centrifuge, he feels that he s changing
pessition,  Stationary objects hppear to shilt
location. Gravity s felt as a force pressing
upon kim @t an angle from the side.

Captain Gmayhiel gave me a ride on his
centrifuge =o I could see for myseli how dis-
concerting the phenomenon can be. 1 sat
beneath 4 black hood and fixed my gz on
an illuminated vertical bar. As the centriluze
pained speed, my chair seemed to tilt on its
side, even though 1 knew it wus bolted firmly
to n platform. And the vectical bor, just us=
frmly fixed, promptly tilted ot an angle!

My eve, like my body, had been foobed.
The same thing may happen to a pilot dunng
changes of acceleration. He suffers what Cap-
tain Grayhiel calls the oculogravie illusion.

Other ear orgnns, the Tuid-filled semicircu-
lar canals, also play tricks. A child delights
in turping about in a circle and then stopping
sudldenly tin watch the room whirl around.
The vounpster excites his semicireular canals,
and they require time to returo o normal.

This illusion 5 anyvthing but delightinl
o pilot snapping oul of n series of Tfast rolls,
Fixet! olijects on the horizon seem o sail off
into spave—the oculogyeal Mlusion.

Box Takes OF and Flics

Captnin Graybiel investignies this phenome-
non with a Link truiner, or cockpit mock-up,
thut revolves on a pole. | volunteered ps a
subject, and again I rode in darkness, this
time staring intently at a box outlined with
tiny Hghts, As the trainer braked to o rapid
stop, the box soared up and away like a hird.

Subjects for the captain’s eerie rides include
deal persons who hive lost the inner ear's lak-
yrinth., Significantly, these people do not ex-
perience the lllusions that plague normal men.

S0, in schools and labomtories, in fast jets
and high-flving balloons, the men of avintion
medicine continue their quest for new facts
and pew methods, At times their problems
seem insyrmountable, But they yearn for the
stars, and each vear their work carries somie
lonely pilot to new heights on the vertical
fromticr.
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nny anmimal s barrow

Hiit threaten it
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Lhe atal el ai
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Aroma Hoangs Un for Weeks

[ n |].L|.-||| niochts weekes |ater the aroma
hangs li

nass that here sameone muacde the mistnke of

o an mvisible mist o remvind wll wiha

challengine a skunk

[hemists Enow the skunk's secretion s ®

vl mercaptan,  Sulphur, an important com-
ponent, helps prve the fluid an evil odos
Lrespite Hs oftensive character, the skynk :
musk. hke that of some other ommals. can
e put to pleasing. gse
v man, 2
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The Skunk as a Pet?
His Mistress Adores
This Frsky Fellow
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Yaother SNussles Her Dav-ald Hrood our rocuds Ie.|1||i:|:_' Lhe monse andd it [wadt-

PO fu =ty |5 §he gpsiin | k Iitter, bdt b terrrd b I tlbnn il a rensoni !I -|"'.|.'I_
e retht.  “They chitped like n nest fu b ewen We were the fest family to come having
Lial i ! | & PEIRERL A ipel | A
I oth children nand dogss e few families of
| i et r1ll mieorhac i I L
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the hard way. and that hrst vepr and it

e second 1he '..:.!Il.':- T !-"I "I. -='.=II'-|' '.III|ZI_'-
kumks still inhabit the valley ~o o chitldren
frl alipe Hut it f2 o rare evening when the
II""'.-'l' tnrmie E 9 |||!||| il U |_'i|| it Ill*—'-lli'l'

[room the orchard or the warm. Fertile smell o
rrowrinne thines from the nmarch,.  The chaldren

and dioes have leamed the wisdom of wilking

o] & skunk, ned that % the way Mephi

s waonilel huive i

A Fatcful—and W rong—Decision

A$ 2 soul] bow T hoel my own furd  Jess=on
-l—ﬂ .:_ LT T L =11 III L L [N 1!'" :I_I-\-I.Ir: -I1|....|| -y |

tobher vounester and 1 vaultod & stote tence

"" into the middle of & fumily of skunks

Uime stoodd still, A mwadow lark on a nend
fence post stopped singing,  The cows we [
pamee toy being i bt L Dasadds as iF in
meicip L E 1k It was o moment of erent disct-

Jon. mnd we made the wrong one,

Instesid of rematnine motionless and per-
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Fodny-we'd probably have gotten o toniato
juiceé rubdown of an ammonin rinse, both of
which are considerably more effective, but still
not completely purifyving in cases ol extreme
s turation such us thas.

Vietims Banished from House

lhe lye scap helped some, and alter our
clothes had been buried and we'd been diessed
in rapeed overnlls which could be h:illiil.l!l_'r'
disposed of, wie sat on' chapping Mocks down-
wind of the house snd picked listlessly at
plates of beans and pork chops. That eve-
ning we were bedded on the downwing porch
with burlap lor covering

Perhaps this assault, whivh we conaidered
unprovoked, as well s the fact that skunk
those with
the wide white stripes o 56 for the nearly
all-lilack  spreciniens mto  huniers
of the skunk,

We located the den, consulted old-timers,
and after the fOrst cold saap had sent the
shunks into their
muodlerated (they sleep Lightly and roam on
warm nivhts)

pelts were bringing from 32 Tor

turnet] us=

Burriisws  until the wierather

wrr luge down (o the masted

b f eaart)

Coutiously we covered the bundle of hali
.-|r:-|r|:1:.' skunk=s with loose earth s
||l|l-'.|;'|] S rHase Lifs throurh the loam. we dis
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rifle
There were eight, and they made us 524 richer
Then there was the skunk fat to be rendered
anegd Eepd as

l'iklay we'd be hard put to get 35 for the

patched the animal with o T 2-calibes

cnld miedhicine,

eight skans. A for o cold remedy, we'd sooner

fenther our chests

The eight happened to be evenly divided
de to sex.  Imoall the dens into which we sub-
secuently pried, there was a near-even ratio

FALT FLIW

of females to males, though some naturilists
maintain the male skunk winters with o bevy
of females. Those we mve found have always
seemitel o us to be amily sroups. In th
evenl of 4in open winter, however, such groups
iy [or Father Alephitis
something of & Don Juwan, usually takes his

family oblirations hehitly

W "| |||' |J__itﬂ_=r:-|-|]

“hild of the Devil”
The skunk’s

refers to 1ts nolsome weapon of defense
Latin mopitis means “'n

thcudentnlly
Th
[esi-
An old
French-Usnodin epithel lor skunk 15 enfont
e diabile, or “child of the dewvil

In the pome O hicago, given hrst o the river
amyl later to the city, there 5 recognition of
the shkunk s
xmefl

sCwentific noome
MOXIOUs nr
lential exhalation from the wroumd

ity to dssault the sense ol
[he word suppesedly derives {rom the
Algonguinn Se-kow-Rwae,
micning “ploce where the
ekunk WS,
{ The skunk
Cabrbee was onee bebeved

erroneously—to  be  a
[wvorile (ood of skunks.)

Fundamentally, the
striperd skunk and 10s

l'.|||||.|:':1-

i lendisr s

subspecies lead samewhal
symilar Tinmils
whether they e natives of
Chntari or Mexion, New
Hampshire or €regon

3
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Haby Skunk
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Bluffing a Bobent, a Spotted Skunk LUpends Himsell b

When hunger grips the wildemn e prrvadal

i In | [ niie b «lam I i ki |
Fsine ndd ki el bnto il ir und Dicistle ifs gl
it s | ot £ | Kl iFE= -|:i:-'.:! Erasal
(Y with- 2 L E] 1 on roemndd

wizer Peter went naked to the bathroom [or
a arrubhbing.
Whtle the -'|Il|l|'l|

iler

shunk stamps 1ts
-;---1r|-.!
inding on its foreleet, bk
“waturalists

warning. th

2L In
WA TTITnE:, | '|'| AER" - |'.|- |
unigue habit of st

i vobitester showinge off  (abow
sy that thoueh this may be n

spottedd skunk (5 fiogals )

i this f

i
has heen olserved

[Haying shiomn

The
commioniy
(N33 Thl oy [y |

is the most un
Yhout as

II s

hotnnsess] ckunk (G ope pafus ), mmore
| in Mexico and parts of South
I;'.:” I'.I ].' ': 1|'|'. t'l'l".'

M1 %A

LrEe 355 the commn s L ad
y longe, almost naked
Hewr, 1
the eround for
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T T T
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SAnse, Michi
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el 1HiT i
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with

e toar

misithy L
I"houeh the Marshes often
it Moes. Skunk and hi
offspring  on the  boack
parch or in the near-s
wiods, no  ndiscretions
were committedd by etther
humians or skunks it
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oy o fned a
skunk and four full-grown
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MWL FES (il

parading
iround and around my
biwtl Dhke =zoldiers on o
(el field.

It weas iomame ol Tolliow-
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skunk shullfimg wm exactiy
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I was remunded of an In
clinn ceremonil

Wit Bl

wilicn
Firsives Circie the  Hir
T LMET FRLLLeTR

Hicht of

I | III |
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Thi¢ aniimn i liold lesser sCaRUns wiis EI' Ther
L i, bt usaeally Wings were on the wind

Av dogs were reslless in

their crated in the back of

the stutlon wavon, =o, when the marching

kunks

iet] 1o ke

no  indl muovinge off. 1
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nfter,
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the skunk. and all her VILng frmledd
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Sin Franciseo Traffic Gives Wide Berth to a “Hendless” Skunk Roaming the Strects

» bead caught fnsk
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At this

stk s constant

stomache comiortably Glled
time in the it |'_'.|_|:|' the mot e

sercnl Ior loodl takes her

thoueh sha
st ke

liess v Ly 1% jire-

durme davlich

to hant only it night

nhiroad prefers
HFASSNOTICTS
cruviish, bestles—an e
senlet] the

1

v osrxoweeks the voung beimn makine short

L Pk S g

torays with their mother and spent some hoars
the den

each day Imlicking: like kittens al

FRimnce.  Soon their education

i LA BT, Lhis .'||;:|[' e
alenl 8 Felael,

il gt SPCA neene

EE IR EEFCle LEk
stk peowved] bo b o de-scented pot

FE'EELOA 1)

They lewrned how to smell where the fool
ish turtle Jeft such a strong scent while layving
her evers and how 1o die them out with a.'|1.':.|'._1'
powerful {ront paws. Side Lrips were made 1o
the marsh for nmHl Aan
likely to ensue as to who was entitled 1o what
TS

LS Arfment wis
LML

['hey lelt their naked paw prints whers min-
THIW = E'I_|I'| i1 |r.i|l||i'|] I.'_'-
and they learmed which stumps were rotten
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FeCeding wialers

mough tn and insect larvae
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Fhey discovered how to lurk among the rshes
in which the blackhicd had built its nest, amld
perhips there 15 the réason vou bedrd o bircd
cry out that night last summer

From Kindergarten in kite spring to college
m the autumn, the mother skunk teaches the
voungsiers evervihiing she knows. Then when
the first snow [(alls. and beetles become scarce
and irogs have hibernated, the family may
roadd o hembhowse or perbaps even move i be-
neath the Hoor of the roust.  Bul
chicken ar chicken ede as o honus well de-
served] for the constunt pressuce the skunk
:l;.L'lII' ol rat, mouwse, and insect |'l'r|'.ll|.J_'|1|I':|'I"'.

& the temperature dips i tofthern Stales
the skunks make fewer {orays, and a1 last,

crant EVieTY

A% winler clises in, they oo below and sleep,
Hut comes 4 =outhers brecee and (s warmth
erlees down the den below the frost line;
the skunk wentures forth to framp oll trails

[

The MNational h'-.ul_'ll'.||;1||i|. "'l.].|i_,-..|..'i|||.:

and perhups et a shack Defore goinz back o
sheep for another month

My personal experience with skonks during
these brief winler expedditions wouold imdi-
cale that the anmmol s neither so alert
sy Indipnam at bheine accosted then as during
wiurmer months,

Teeth, Ton, L'sed as Wenpon

My voung Labrfador retriever Ace scooped
up i besobiful bk skunk doomg ome [
nry thaw and insisted on bringng it to me
Instesd] of spraving. the dig, the skunk rolled
in its oo skin and [stened it testh
Ace's solt upper lip. Nothing the dbg hadl
ever reltoieved betore hod bitten hom, =0 he
dropped the skunk and retreated—lor which
| was immeasumbly prateful

My Irish setier Patsy, wize in the wave ol
skunks,

ki

barged within two Teet of one belore
eilher was aware of the other's presence, She
troze on poantd, and the

Thev stood motionless for several minotes
Mhen, as of by agreement. each inched back-

skunk did hkewise

wird ever soocautiously. and when e fest
separnled them they torned jd went ahow
therr bosiness of hunting as if nothing  hadd
happened.

skunks brought into cliose proximity (o man
at on early age rarely exhibit bellicérence
later, except occasionally to stranpers.  George
spedtdel, director of Milwaukee's zoo, wsually
keeps all resiclent shunks deodorized, however
since one of o itter of seven: broke fmith and
of all times, during its hrst appesrance un
apeidel  was handine the skunk
to  announcer  Oordon Thomas TS
youngster veled off dand let go

Ll =ran

witien

The deadomzing operation is a simple one
which any veterinarian cin perform, prefer-
ably while the inmmal is very vounic.  If han-
el regulnrly thereafter, the skunks become
as docile ond aminble as Kittens.

Tame skunks can be Repl andoors

i

sInie
I':'H'_I.' He :|.l-llII.L|||fl. eEEy Lo himi=ehirenk. How-
ever. Lthey would much prefer quarters out o
Commercial dog and et foods, cereal,
bread, meat-—practically any edible thing is
(sl foir Megelutis,

|||-||r—

Squat Skunk Sports an Outsize Fur Cloud

Couts and mufls maade (rom glossy  shunk pel
pitece ol under sich Rl alhinss=s as Alasks salile o
IMuck maurien With poimted murzbe, bweady. black

= ®fi]l small mars. the ssEunk resembiles 11y wepsel

il miml relatives.  Long caws copp it Tor digging
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Degidorized pet shunke huave Chne Clulling Look, gnd Hungry Bantams Rerrent
e use]l in all sorts ol i'!I." | hvrud

ind advertising  schomies

nave sl Wit mov
indd with prize cats "
photographed next o a3 can ool food. As i tuntams odee closer 1o he i i
cal oo s ik e Tandih TR LT [& peaze

skunks oceastonnlly ar CETOO. WG BT

1 '-'||||'. [ W {11 II| T b LUK Ba s Mal YW ol old woaths F i iand LE RO
. ' : kil ke ke im Jdrows epl crAdied In paws, this vo

vwenue.  Hamesses have to b eeles in o bed ol
e e shunk, g
the wes
lip right out of
ninriunately., owner
some  dendorized dkunks have
aldowed] the animils (o waneder
aff, to become wild aeal [e:
reit o thelr spray euns; they
ns [elpless ognmst pitack
ol e el unarmed into

Fur gt ot PFashon

| -|| l !ill |.|I| = '_=_!|_|'. el
shunk for. just os they el
| ||||||'.| LI g

mienl enacted laws requiring th
sperHie labeling of far produd

|-|-|'.'|-|:___ 1t &5 or more, skunk
AR SR _|_:|:- cate B msirkeet
i by fancier mames E'---':t." I
|55 _'|,|_,.|,|_|:_|.. ASSUMl [ new

Fril FH L .l-'ll_' |:'.1'| i
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Raby Doll Rides the Bugdy, Barbara Provides the Push, and Jimmy Guards the Rear

A tarl skunk can be trainesd fo wear a harmes and be walked on s leash, - Some travel aliul the world
Willie, mms=ot o an Aritic sweather siation, €of o within 1500 males of the Sorih Polb A Sew York
fancler takes Bis descenled pet on the subway: he alwavs getsy b senl,  Yourdg Barbara Fox finds Jimmy an
cwirs wilking compmninn, althouel somethyves e prefers o ride in the calmge

Crockett eraee. which set the Nation's small  fish ponds, have special reason 1o respect the
fry to fighting imaginary Indians, wis respon-  lintle hlack-and-white animals.  Eges of snap-
sitdle.  Dwifckly exhausting the supply of coon-  ping Lurthes, thos relentless enemies of Tondd
skin =craps to make the low-priced frontier  life, are o choice item in skunk diet.
caps. manulacturers began dyeing and using Resourceful as the whiteailed deer, un-
othier fors: including skonk nhashed as the porcupine. prolijic enough and
Even when the skunk's fur brought good  gled to live beneath the doorstep of civiliz-
prrices, and even when in some areas a hounty  Gion where insects, its principal farve, abound,
Wi 5..;5j.| {ir 1 ""-l'l'l-'i" snee spme  hogeht _"I.T|::l|]_|,i. i< ha< o better chanee than O Y L e

the snimil wos sprending disFise. these in-  animals for saevival

ducements rarely made senous nroads on the 'hat's just fime with me.  Beciwse every
over-nll skunk ;1||[|||§_|_T;1|||. i the United States, time | seve o <kunk or o=t a whifi of its feral
Hut miny (&l victim to speeding cars, stench, 'm emmded to pund my own busi-

Farmers, j.'.LI'TLI.'u|.II|}' thaose with duck and ness—a sure way 1o keep out of trodble.

3 oklcy al -'J|_1-||I| gl gilifed st TEr Sobif Nartissab Liecsrayiim Yiscanve shorld e recered im L '-'r.:l" J

the Natiowgl Geoprdg phic Soctely by the firnd i) Lhe woimth to d Nect phe fodlosaing moniR'y fome. For ndlauce, §)

&

Viry fdiErE e ae el chamiped Fse s CAvisrher mambwr, T AT Socarfy purpeklf e majified ol vour artc addeess

l|;I.I JI._I-‘_- Fllrlrlrl- I'I-I r:.'l.llllll__.:- I|||| |I'|Ir||" i Flhe ll':l'_lrrlff AR VR I"!.-llj _'_I:.II 1i_|l i-l .|._'.‘|'|' i _'1|I-I|II:.r-||r rl "Iqlll = LIHE |.:.II'|I|"
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reedom Has a New Sound!

ALL OVER AMERICA these days the blast of supersomic like Convalr’s F-102A all-weather interceptor. Eveny
flight 1< shnttering the old familiar sounds of aty amd Night has cnly one purpose —vyour personal protection !
countrysule The next time jets thunder overheuad, remiember that

AL LIS A Foroe base stratemonlly locaied nenr Key the puiods who fiy them-are not willlful disturbers of yvour
cities our Adrmien mainbun therr rowid the clock Vil Ll | 2y are palnobc young Amcncans aff ITIngG

r|.'.|.'.:'. i e O8T O s meovient = oobicE n pel usrcrall prer New Sinirid il Freddcin



Now l ou can

SEE EUROPE

M enjoy the 20-day vacation of your life with all the trimmings*
aboard the luxurious s.s. Independence or s.s. Constitution

SUNLANE CRUISES

..F'
for as little as '}":’ i

*S520

round tnp

vate hathroom with complete hot snd cold
snower bath Tacililes '-'l-lil-l EVETY sIaferpom
* You eal, sleep, live, play aboard vour floating
luxury hotel ANL vou see the oldest, most [is-
toric lands of Europe m the casiest wav imagin-

ahle no privhlems with luggage, custioms,
HERE'S WHAT YOU GET: schediles, reservatibns
-1 PE! mic to vistt ashore at 4 1M
Pmantic poris. on cach erusé - - ports like | TIMED TO TAKE ADVANTAGE of the spert
Canncs on the French Riviera I-||1:.|.1.|.f shiop b wiarmr Hion Mey bn Mew Yoik, yet Seplamber
pery paradise ), Genoa and the Halian Kivier, averoges aply a mild 737

Naples, Livbon, Barcelona, Algéciris, the Azores
und Palermo [ ports depend on cruise chosen )

ATTENTION! Eurepoan travelers on oxtondod wvisiis:
w | ':_'"I-'. YOVYaRcs 1o choose from, salhmg rom Enjey the cruise ports en rowfe e Europel

M1 | L% 15 and 27, Now, o
New York Sept Ll s ' FOR MORE mmnmm:uw on Sunlane Critves, see
I8, 30 and Dec. 10, cach of 20 days durntion
: ' vomr Travel Agent or fill 10 coupon below and send
Lile abodrd ship 8 wonderful, For exampls s
Lt

b v ey Ligieesd s gl S AM ERICAN
 cpmodati of cotrige EXPORT LINES

w | uxurous O atn Class sccommodations? S
Completely modern, alr conditioned  stiateroom
that converts (0 handsome hiving room by 17 Breadway, Mew York & N Y,

Box 260 Americoan Expert Lines o
39 Broodwey, New Yark &, M. Y

Please cond me more iof orma-
tian gnd llostrated DHteEratdare
ottt 2fl-fday Sumlang Lrygises 1o




THE 100-MILLION-DOLLAR LOOK |

Extra performance for style-conscious motorists!

'] 1 w
Chrvsier Deialer,

AMERICA'S MOST SMARTLY

LHFFERENT CAR




[ts Making 55 Famous—For Fun!

For sheer driving pleasure,
{hevrolot’s stoaling the thunder
Sfrom the high-priced cars,

Liot's Le [rank. Up to now, maybe theee were
o =TkrE= 1I'I-|' ||ﬁ'i|:||_1ir|_1_' iR |I| 1|||' III!_:I'I'F FII.'II'I'TI
vura, [ vour desired something really special
i the WL of drrvine fun, v .-':I:npli't i 1o

pay a promiom to get il Usually, a big onel

Not any more! The Motorammie Chevrole
1= taking the play away from the high-priomd
cars with pure excilement on v D] !

Chevenlet's new © Iueho-Fire Y& pittz a

Haotoramio m

heaprttg. hoodful of fun under your foor— 162
bp! (Special to adventore lovers: 180 h.p,
”-':'l.ll'.n'll'll'r Turksdi-Fire YR 13 +‘.|1I!iul!|:l] B oxira
vost, ) Yom can also choose [rom the two lnghest
powered s m the low-price fichl,

As for drives, just name it. Chevreolet offers
Overdrive, super-smonth Powerglide (extra-
cost optione! aml o new amd finer Synchro-
Merh transmis=ion.

Fignd ol how the Matoramie Chevrolet FII:I.-'
new fun m o yonr deiving life! Take the kes
Al your Chieveolet dealer’s— anid '_1--l'r1I:1” want it
fovr |-.q'-.l'-|:n_-] o v o Lheveodet Division of Geneeral

Motors, [Detroit 2, Michizan,

See and drive it at your Checrolet devler's



An important message by the Honorable

Charfes Edison, Former Goavernor of New Jersey. ..

Then T realized
something could be

done aboul

"Far vears T had been bard of hearlng. And
iy condition became progressively warse with
e Conversations were dificull, conferances
were o strugitle, even soctal affsirs lost their

pleasure for me,

“And =0 1 had a serfous talk with my physl
cian, who told me T could be helped with & hear:
ing ald, It was that weel that 1 started wearing
n Lenith,

“apeaking From experience, | say this to any-
it wha ety be haolped with 8 hisring problemy:
Dou't delay! T wigh T eould explain, parteularly
b vounger people with hearing losses, how -
portait i3 is to gt 8 hearing ald the moment
Vvour physician recomunends ong, For betler
hearing means more opportunity . . . and more
enjoyment — of everyvthing that this greal nation
has to offer each of us™

We are grateful te Mr. Edison Lor granbitng s
pErmi=ssion o place s important message be
fore Amerlea's leird of hesring

Mr. Edison s one of o distinguished group of
..|,|'.|||'-.--. AEN T =] '=L:J1‘:I|.i:-:1:-, e vy B FRA LS .|ri_r_|
el lodiaires who ean aflord to pav any price for

g bepring aid but wear Uhe 575 Zeniih,®

Same people who do not Know the aatoniah.
tng facts about hearing ald prices and gquality
are surpriséd whon thoy lesrn of Zenith's wide-
spread accepiance by those who always buy the
Enest. They [lnd (b neredille that Senith Adds,

Mentian ths Natlasaas!

T

Honarable Chearles Edisan, son of the latg
Thomua Alva Edison Chaoirmian of the
’ 1 - Board of Thomas & Edlson, Incorporated:
o =i : former Assiztant Secreiery, then Secre-
Ill\.' JI_{‘ .I_]__I_]-I {i l{]'qg biry of the MNavy) fonner Governor ol
. ) L D AP LTL New Jersey; officer amdfor diteclor
sty fptionally knowns elvie, eduestions]

nnd industrial organizations

selling for 375, $100 and 3135, nre UnEUrpEssed
by others priced ot $250 1o 3300 armd more.

Indeed 1t does seem ineredible! Yel the an-
spwel 19 simple;

Al malcix af hearing aide cost eboul the same
bo monufactiore. Highest guality Zenith inetru-
merits do wot sell Jor $250 to SN —us do many
otheres = bocause they do not inelude o hagh

praflt markap for socalled “selling expenses

You ennnet buy o better hearing aid than n
Zenith st any price. Anvone who tells you il
ferently is mismmiormed. or may have an inta
pst In your purchase of a more expensive make,

Zeeriith's supdrh line of § tubeless fronsjsfor
models offers 432 individual powertane re
aspanse medifiontions, Cet the one best sued to
vour hearing less—no extra charge, no hidden

"Tiitng oosts]

Weoe invite you to by n Zenith Hearing Ald on
our 10day Money-Back Guaraptes. Use i al
home, work, church, anyvwhers —you mugt be
satlalied! Full-Yeor Warranty, Five.Year Hery.
iee Plan. Eassy Time Payments, Stock earmaold
provided: eustom earmold or bone eonduction
deviee at small sdded cost. Your Zenith Hesring
Aid Dealer ia listed in the elas=ified telephone
directary. Ur =zend for litersture and local
dealer llst: Dept, 4V of

ZENITH RADIQO CORPORATION
SH0T Qichermy Awverus, Chiesga 39, THingis
Lanith . . . Seyafty of Andis, TV wad Meadieg Aldg

vgrapiile — X1 ldetwr  Bed i



YOUR FRIENDLY STEWARDESS

. a il lhuuf_rlllﬁﬂ 5?{? on one -nf tlli_‘
world's 5755‘/‘5?5’ Lrains!

NOW YOU ENJOY traveling more than ever
on the Vista-Dome MNorith Coast Lumited.

Your helpful stewardess—a registered nurse
—miakes you feel right at home on your trip.

I.I.I.IJI AdEE

i .'."I'- I|I |I| '.}

|
J YOU RELAX, HAVE FUN! It's a stnoath,
restiul ride on the train that won the
’ 1954 Passenger Service Award. It's eco-

\ ' nomical, too, with low family plan fares.

4 VISTA-DOMES give you a breath-
tnking view of magnificent Northwest
scenery—wherever you look. Two
siegper domes and two coach domes
make sightsecing convenient [or every-
one-—and at no extra cost!

SEND NOW f(or “"MNorthwest Adven-

ture”, colorful [ree booklet. Includes
California trips. Write . W. Rodine,
g3l MNorthern Pacilic Ratdway,

st Paul 1, Minn.

.}4

. ‘]

one of the world’s

L%z Ane trains |

CHICAGO « TWIN CITIES - S5SPOKANE - PORTLAND - TACOMA -« SEATTLE

Mention the Matlans Lragiaphic— It identifien yoo



TO DEMONSTRATE ... & sewsiste WAY TO HELP YOU UMDERSTAND MUSIC BETTER AMD ENIOY |T MORE
WAl you accept without f.’mr;;]r ANY ONE of these Jr{z]h-ﬁ:ffﬂr;,?
Music~APPRECIATION RECORDS

Richard Strauss’ TitL EULENSPIEGEL'S
MERRY PRANKS

SHielidit’s THE MOLDAY o owe 137 Disc:

Goorge Szell,  =Juinng
Mudie Appreciatnn Symphinny Chchestra

'J"‘mkuﬁm*la CLASSICAL SYMPHONY

‘Britten’s THE YOUNG PERSON'S GUIDE
iow oNE 127 misct  TO THE ORCHESTRA

Alfred Wallenstein, « oiduoting Al
Apprecuunon Symphony Chrehestrs

J.5.Bach’s suiTe FOR ORCHESTRA NO. 3
IN D MAJOR

El'-ﬁl."!-: Erell, i iwdiittmg 5Mumade |'l.|_'.Flr‘=l_j.I[;.l:|_l]
L |||ilI|-'--|l.' Livehealri

"l‘-.’xﬁnfr':t OVERTURES TO TANNHAUSER
10N ONE 12° BIsC and DIE MEISTERSINGER

MHarman Dol H‘ﬂl‘. rdisi g Lapdom Sy |||_|l|||:|r|:.l
i lsifra

51’-!’!“"!(”1”15 PIANO CONCERTO
IN A MINOR
Eilgen Flimaler, Pianin
Thames Scherman, ~duiieg The Lile e hesra

Mendelssohn’s vioun concerto
IN £ MINOR

Alesander Smallams, = arics Stediom Concerts

armphegy (holreerra = Freded] Lock, T udings

IrONSORED EY THE BOCKE-OF-THE-. Bl | i) abseut i

o Hinden Jou g records of the hiphest guslity—
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the renson; modl of s are pot Elverl B My iy eraihies sithacTibers onlv, The ofbes

YOU SURSESCRIEE BUT TAKE ONLY THE
RECORDS TOU WANT
sIC-APFEipciaTioNy Recorn will He

Wirbacrihers oonly T
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FiEfil  Fasiid

Mecormd  wall et

1Y o msteéa] conggumaer and

e Deema Tavior. ™Y & ONE-MONTH SUESCRIPT N

wCTIplve ey WIiTH NO DALIGATION TO CONTINUT

ecard OF ot Wiy vt make a mmple trial. 1o
Fipis i FemIriL i e i e Bl ofivaded fs dick eE Il IDEsE recOnds e o8 pPleisgr-
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sEReTIpl o al Ay snncipales.” I8 recond viou
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Guardian of Glaciers and Grizzlies...and he worls ﬁu' voiut!

At Clacier National Pk, astricle the Continental Divid
1 MMontane s Rockies, veu' [l see some of the world's mmomd

ctacular scenery . .o mieeed peals, vorees, vallevs and

scanie G living wlaciers. Here vou'll Hod mountain poots
bighorn sheep und grzzly bear fossils of plants that
livesd hall o bdllcen years agn Urprde DHvide Peak from

whose alopes water flows to the Pucthie, the Cull ol

Zexico and the Arcthe Oeean
Cusrdinn of the tressures at Gliacler, amd theou oot

e Mot fill Park Svstem. is th

Natiomal Park Service Hanoer, A danvorouns roseue fo B

o ¥ 2
Ehie 24 ndbllion sores al

i ki i Ioresd Bre |
are part of the ringer'’s job.
b T "‘"E"l"ll F. Mather, first director of the Purk

o i anaworegl il :-II |

ff?/fﬁ*fﬁ;ff v ﬁ:" o, ./;?.{:.;'.'f;rﬁ/ 7;:;:!,.;/ (- ﬁ Va7 s

one of the
of the Intorior, for itsowork in the preseryvation

anc nterpredation of our great

nationgl heritage.

e fonvht, a4 thousand questions

Freal Servioe afencres ol the U, S, Denortment

Service, down to todav's raneer in the Beld, the Man in
vy Crockett,

phmdel Heone, Kit Carson and the others cun rest easy—

| | . i
I':I Ill':l I-- 153 !|_|-|. r'||||-|! |!||I DNEIEE SAfeel

LTt "II b ..|Il||||| Arnericu fs an .||:-.r RERLT LA IT 1T B | FTF

eevpe in hands they'd be proud to shuke

g@ TOUR INFORMATION —AsE for our

United Stites Map featuring the National Parks and
Mo ienks :!‘ L '.'.|.I|..,I :,:-l taa didve o any o !:'ll

Sational Parks. let os I|-:|- vt plan yoor-trin, Writs

Forir Buresin, Sinclads O] ¢ orporation, 800 Filth Ave

Mo York 20, N3

SINCLAIR

A Cereat Neewre in Ol
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SEE MORE...DO MORE...
HAVE MORE FUN! THE

Here Rt A Cor Wey! ¥,

Mewada's latges! ond mos! deluse resort hiatel, Wilbur Clark's beoutthl Desert bnn, in Las Yegas, With ik more thos 170 pores
aLaly! i'.ll',mpir_-i.irq.': popl, the Dmyert lnn ofords e tragveler gll that ks maght wanl in aport, recrealion, ond hnd plain reloxaleon,

Hertz rentil rates are reasonable | . . whether you drive a Hertz car fram home to vacation spot,

ar trave] by plini

or train and have o Hertz car waiting at your destination. Your car can be
reserved moadvance by the Hertz office inyour home city. For exdamiple, this 15 what 1t

will cost you for a clean new Ford Fordomatic or other fine car In Lius Vepas, Nevada, For driving

H _-_I

100 miles in o week —uoome whirever, whenever you want—you will pay only $65.00
It thete are hve niding, the cost s reduced to §15.00 a person. (Rates viury ehahtly m ditferent
cities, Convertible rates are stightly hivher, ) And Herz furmizhes all .'-|-.f.*'|"--.',-.'-'.] .« o 20
oper tnsuranee for the entire rental period . . . at no extra cost!

H ERTZ SERVICE: W/ééftffgfﬂ'émfﬁ?fﬁﬁé

Simply look in your telephone directory undar "H"” for  one for you, anywhare, for sny time. Alwoys insist on Hertz)

yournoest Herie offlan, Shir your deivecs Rcame ond Hertz Rant A Car Service i1 avallahbl 1 by SO0
i+ avallabls al nearly

roper idantification at the offic d aff inac . &
prope: i I = sond ol yeu goine ot Ctfices in over 550 cithes throughout the world, Far vour

vl Wi, ff RO ko :
SR “ uehl il E;: i r-“rl' Sy Yree : canveniehte, Hertz ivsues Charge Cards to qualified
P { i Iy | fsl
onger. |t's o3 easy o3 checking info your hatel, e e
For the entire renfal period, Hertz fumnishes oll gave-  Trovel and Rail Credit Carda

linm, ol ., . Public Liability, Propeny Domoge, Fire and Additional Infermation—sal
—£a

Thatt Imwrance, ond 310000 deduchible collnion protectian vour néorest Harte office or—wrils

—_—rf t 1 J f iti e OF i
at no axtro cost! | you pey tor additional gasoline of ail or phone Heitr Rent & Car Systam,

Department BBa, I18 South Wabah
To be sure of o Hertz car locally or in anather city, Avenue, Chicogo 4, Ilincis. Phone:
mitike @ resafyalion in advance, Any Herlz office willl make WElhstor 9-5145,

on your Wrip, Herfz will relmburse you for the Rill amount,

H E R I z ﬁ f‘q & SYSI E“ Mareco FHewse, Mes Tealand, Cube Ml Pesrts Bese lomdicn, the Virgis
EH r llnde. Great Briramm, Peiond, Fresce, Bafgizs, Halloed and Swizerignel

Fow widwlhg pay in merw than 220 ciffes » tha Unbed Sfwtes, Conuda, Alaeko



"How
do they do it-7"
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L [ ell fine stationery lor o Bitle?
| k) r= LAV . L M
| i piragited miiot i LIt 1 prias=dbili
8 TR R IR LT } 1(H
\ rranate all Teills: W cetitrale on th
[l I the statwonmory 1hsel] rdrbot n
Fissues, NSO extravagant pa TRTN
STANDARD PACKAGE - .
W SOTE sHEE = nad ), 100 SV ELCHTES sLationery i the peain box,
il wates and househob] Lisiness ,_l[“,” 'he Standard Packas ntudne N aol
e Fhey Frrfel - II I [l 1K) ol ML | =S | |'I:l Wil |"'| |
ENMVELOPE PACKAGE paper prinfed Wall b LI TReNILRE il HArESs 10
200 ENVELIHES 13% » f ey el 5 Ll rich Blue ink. ft is onfv SL0X No other atation
dard o Kag: falyl, They wenl foeil -.]-H[] ety that we know of can mateh this value, Try a
Pifoct for mallig ehecks, #tc. Frin e ackare, You'll sesl

DEEEN. FARAw {'H AMERICAN STATIONERY COMPANY
125 LETTER SHEETS (O%x 10 &5 MATUCHINI ol PARK AVENLE., PEHR INDIANA
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Worlds Best Reason for Ordering a Cadillac !

s almist any Cadillae vmner can tell vou, his Tamily lapariridres] As o sonree of family peide and pleasirne . .

FEpiC&rTiis TR st ol wll eessdnis Lol B tho v it 1= trulv, a thing Ijeirl

I the “car of cas Y o Ui b e frendly 1o the family «
How wonidertul 18 i, for mmstaioe, o be ghile to sor chegquer. Tono fact, the car = surpeisingly | secnomionl

romd  vour loved ones with  Cadillise's apetrialive noewery pluse of cost amd operation anid upkecp
ot mmald salety, by fugwii il o ye e o u think the ttme bas come Tor viour Timdly |

n|.| IR Liran e LER=i il ki R PR RN CEREETRT S e o T A Ty I|II L |.|I " beemnee i ol |_|.||' ac pwner=hin

Files with them through every mile. winil e Cadhillage denler todayv, He'll ks Y b0 s
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when you're going places

there's nothing
like a LEICA

Mo matter whera you roam you'll
find the mew LEICA M-3 without

equal for campactness, versatility

ahd easy operation. Let your LEICA
dealer show vou the many
automatic features that make it the

world s most advanced camera.

Mm-3

titetime invesiment n periect phalagraphy

E LEITE. INC, , afl FOURTH AVENUE, NEW YORK 16, B ¥
Dintrmutcors of the worfd=-famous grodocis of Ergsl LellF. WelFlar, G fy
LENSES + CAMERRAS + MIEROSCOPEREESR = AINOCLLANS

YOU CAN STILL VACATION IN

EUROPE

AND VISIT 14 EXTRA CITIES AT NO EXTRA FARE!

T Lheres shll tmme dfde sieeriier 10 cities for the round trip fare 1o only

piack the memories of o lifetime one. Pay Inter, if vou wish

inty wn S-A-5 European Holiday Golden Autumn Towrs., L hoose from
Follow vour heart 1o London, dozens of 5-A-8 Air-Scu Cruoises,
Paris, Venice, Scandinavia,  the mun ours, Continental T rogpes

fabled Rhine, Vsl up to 14 extra REDUCED FAMILY FARIS COMING MOV, 1

] L
——— m w W% Gaf thov esgifing, dilferenl, gay
EENU Tﬂ-nl:‘l-T FE“‘! trovnl ploaning kit " Evropsan Holi-
M'IT':.H H'“"'EH travel 1n muc, ples colorful tocl

MUSICAL = F pocked brochures, just §1,00

i | — — " . [ —
Scondinavian Airlines System, Dept, G-B
30 Rockefeller Ploza, Mew York, M. T

| ENCLOSE $1.00. Pleose send ma the trova
pionning i, twropeon Holidaoy, a - 13%
rpm Hi-F Columbng reterding and six brochurel.

doy.” Hi-Fi 33V, pm record of

| ! Pipoze zond me lras folder

JCASLIFAETASN

frNSrwey) JFryrfEw
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yee - Four !rawval Ageni
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All the Speed...

and Quiet Comfort.too!

Frekhoved .";i"!'rr.fm'!'fﬁr e et
discriminating trivelers to enjov the
pnigque combination of speed and
quiet in its new Sy per Constella.
Lions, the largest, roomiest airliners
in the world today.
My o W .":I.I|.lr!' Constellitjone with
more powerfol Wreight tuelin-
compound engines provide {aster
sehedules, And advanced engineer-
g gives you far more eom i —best
mir conditianing, widest aisles, hig

pes| snila, largest windows, amd by

far the Beut |--r|.;I:|-||||t-|||-|l||||.|I —Jop those

! 'l.'ii1-u Walik ik Hulr.'r'l.- ETiEs r':l_

Dralet, quiet, quiel comfort in a

heautifully decorgied S-cabin mierior
designed by Henry Dreeyiuss— featur-
g the de loxe starlight lonnge

¥ vekidooied

FLY SUPER CONSTELLATIONS FOR BOTH SPEED &
QUIEY COMFORT— ON THESE A WORLD AMARLINES

dil FRA=DE miH-iRIOiA iNFLEmAFIORAL RS pEkRER & ChimaaRiEk -

CEUTRCOHE LEEFTHENES « ESAETERNE AR IR » IiBEWLA « B8 5 QAW =
HEATE&ETIT dME=T &LFLIWEEY FhejETaN (WA= e, =
Q=T » BEABROESTD & WERTERN 1 TaM o THEAD BINGFATE « THEERNES

o BT T T AR FA¥E il T"HMAMRE WOFLTD &AFNLIEDE iR



ATRUE EXPRESSION of S
L

Many are held in high esteems Some are gants of Gune
and forune, others humble men of history. Yet alike, we
honor thetr memory in the finest Amencon tradithon . . . with
heautifil, permanent monmnents ol Select Birre Granite

For cach indivadual . . . ench family and each purse there
is 0 Banme Guinn Monoment that will express the desired
fecling of respect and tribute

Olade 41 Waiie, Viermonl can vou obiain fine Select Barre
Ciranite .. . gnd ardy 0 Barre can vou hnd capsibie cralis=-
men with the artistie talent forf creting monuments of rore
beautv and characier

:_'L-;l-,-_;h thie Haiie Gumn desler nenrest youo . . . and
remember cach mon- -
umant 15 fhn ||l.|'I||I .'I'l' ol

WITENCH il HFATEr

“Jolmny
_-[ll"lpl"a".r'a'lll.'+

|:'|,.|'. ] :,:"ll:lr'l"l:'l'-
e, Gl AL jo= [hp

Wkl Fler furmmpls di Na=
yeehor, filaw Plasda i i I’lu_l'

o srmmigderd Ded el PPeEl A o g

Frermarnd shiailmaseme P
A w =
¢ eltafieed o -
Ceand Heuiabavping

-

e r il =011 =Fa8T]
ELn 35St mragdl R O
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W FeE RO - teet
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GREAT FOR GOING PLACES NCB
Travelers Checks

In the highlands, in the lowlands,
National -."'_- Hank lravelgrs
I.__I PFCKS STTICHIE I 'I-I 1] 1
|'|II .| JE B © Fricnd i | !
thay are spendable like cash the
warld over, and are prompily re
U i full if lost or sioler
[ssued in $10, $20, $50 and $100
OErn vmilinalions vt 7R per $100.

Buy them at your bank,
The best thing yvou know
wherever you go

NATIONAL CITY BANK
TRAVELERS CHECKS

Beinhwd by
The First Mattanal Ciry Bopk of Mew York
phamilped Federnl Begasll lHivroace Corparation

Mentios the Natiunal Geoagrapbic—It lleoiifas pou



“The Three Musketeers”...and HIGH BLOOD PRESSURE

FIMCAL OUIDANCE, fest and wedrhr donfrad . . . these

might ‘well be cialled *'the three musketeers™ fghl-
img high blood pressure. For when they work tosnether
v v o 8% "The Three Musketeers™ did . , . they may help
protect you npainst the leds serous type of this dsonder,
ar prevent cormpthications o vou have it, This form of
figh blood pressure, so-called “essentiol hypertension,”™
aecounis for more than 90 percent of all cases.

Victims of hypertension are often individuals of grenl
drive wht are inclined 1o push Lhemselves béyond
scnsible mits. To lessen strain on the heart, a ledsurely
pace OfF livire s dessmble,

Among other things, the doctor may recommend
intervils of rest durlig the day . . . and be will perhaps
recominend Ot least eight howrs of rest evory night, He
will also urge patients 1o avond siustions which couse
preat tension, such as needless arsuments,

In addition, he may suggest other things to relieve
stress and worrses that tend to keep blood préssure up.
Mald exercise momof only usually permmssible, but even
enciuraged. [n fact, things thit help divert the mind from
dally troubles amd keep the patient rom becoming pre.
oocupied with blood pressure kevels enn mean the differ-
ence between lving d uselul or an unsatisfactory Life.

Weight control may be importunt, (oo, in relieving
high blood pressure. Ext pounds are burdensome (o
the heiert, Since the heart works harder when hyperten-
s i presiend, weipht loss helps w Hehien s load,

E— — ey S S T S T R S N T NN RS e

Of course, the doctor’s help is needed. Regular check-
L will ennble him to disoover |.,!|:1r:1E:|'|-;...|_r|-_|-|11. .r_',j.:',l'l. | -
H any occur . . and stan treatment that may keep them
under control

Today more can be done for hizgh blood pressure than
ever before, In selediod Cises, gredl improvement can
often ba obtained by special diets or surpery,

Scveral new draps are also osed now which may lower
pressure and relieve symptoms. No drugs, however,
should ever be tried unless they are prescribed by a
physician and taken under his supervision,

If" the doctor's advice is followed and i the patient
earmi o Jend o ffe of meoderation i all thines, high
blood pressure can be successfully controlled in muny
cases. IT meglected It may ciuse serious damage o the
heart, Kidneys and b,

To detect this condition corly, evervone thould have
peridic medical examimations. This precmtion s -
pecinlly necessiry for those who are mididbe-tped  and
older, are overweight, or have a family histary of the
isease, When discovered eurly, hypertenalon 5 wsually
st (0 control

Motropolituin boaklet, Your Meart, gives many more
facts Lo blp yoeu understund what high blood pressuree
is. what its symploms dre, and how i affects the hoart
and blood vessels. Just clip and mail the coupon below
for your free copy.

Meblropalitan Life Insuranes Campany
1 Modison Ave.. Mogw York 10 N, Y.

Meyse sl me ihe Tree booklet,

53-8, Yonr Mewrt,

Mo

T

Chty Shelw




More Style, More Power, And a Built-in Future!

Whim you buy a Pontine vou moks Ol B vesEEen g Frismtian iy SteatooSierak YV b all that anv engmme
- - are I | e bl
il Yes rvth Fom i !
| E i M4 ¢ iy 1l il
i | | i L isrwil ot g ill TR
| Wi i eonsides it | | |
| | | 1811 a pri will |
| I 1 Hi | ' |
| o el

With the |aw extra chsl
four barml cartapelor (he
Stratn Strank V-8 dehvers

JA hiisepower (180 N I
standardi. H's (he most
mobern.  mhast  advinee

Eigine Yol cair DUy WiTH TH SENSATIONAL STRATO-STREAK V-E




GRACEKE LINK

A FARISLAN SHGHT QM THE SLkeY CARBEBESN THE LU 04N fANTA PALLA, SISTER BHIF OF THE SANTA FLSA,

CARIBEBEAN CRUISES

Giree USanbas” gre eapeecially designed for ropical crmrsng . o all vooms oulside,

gt weith Jurnnendi beeth o s, ey e rwtis ,  o onidloor Bied sucrmmng ,f"'"""l-"- 'l_____
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trrce Line, 3 Hanover Sqoare, New York,
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~ How could you
improve this pictute 7
Hasdsome as it is,

WE Ll ey |I!III 1]

there's one '.il]l:q—t.-”ln'.'||1-I.'_'
.|I|'|"I'. —[ 1] '|'III||||| |||Il-.|._ |||i'-
Proture even more exciling. oven more truc (o nes
1's the third dimension—deptl—wlhich only stereo
photograplv can give you

1||||', I II|I||'. | AYE T WVIESY ST l.=l||“-|'||' i1l _||l-

New Kodak Sterec Camera only 38450 . f.d 7as

All the lentures
-ll...".. LEl “.| INEE L _||::;|.! 5 1]
b Micdasse 1L . T EXIrem
I I'I:l'.l S PVETICE FETINN l||||:|'-|" EN[HINIrEE

"|.l':. Yatchel e 1200 alenal sbivies r

LS ‘NI ENE. .1II Ol IIII

M ETHE ”"ll.=.-.'
LRTLEL L B3 !.

g B |
gladenl QEFIRES . ®HLE

Kodaslide Stereoc Viewers

Il
Uiieg-im sissckel B bsase oeboud las b

.,.!--' Ir_lll' BL! .|_||'||_ M, R diL b =S iR |

ficusiong kil adpastithile evepieces

5. 70, Hattery-powercd sminiel, will

[} B ——
sinnpbe-chemenl lenses, 31205,

Ask your dealer about
small down payments, easy terms

e i I|_|I|.| Illl i ||_-.I||_.
prappi. e dlistanoe selec b

e '._|||||I| |.|_|.'I-

PTeC LEL the thirlhme difference. Your Kodak dealer

has some wonderful sreren color shides [or vou 1o
see. When you loak 2 Flienn, vou beel sou conald
wialk righl wito them , . shike hands with the people,

or prck up the Irait and eat i, Thev're St real!

Vil Riowlik Steren s moderately proced, witl a
FrEy --i|5i|||||:| delesivn cnmiern that makes Uitee-
|-I|1II IE=345]0 I Il I |_I_JI-_|:'I'I'_ TR e e ifh I3 Eil ®iEE

it at your kodak dealer’s irst cluanoe you get

II.I Ll HEY IR I'||'. | |._ ||II"' nor
I|-|.'|I|I Y JHLAEE

o WEDNESDAY EVENINGE—NBC-TYV

Eastman Kodak Cnmpnny, Rochester 4, N. Y.



IHHKON

means “The Image”

CZEISS
-]Eﬂl- cameras
that
“"GET WHAT YOU SEE"™
Coatina T5mm) 924 Lp Sead for FREE

| Super |aonia :
(roldiig- Hﬂﬂ”ll’ lH 1.
rall i 5§59 up skawing entire
PR R Lalga liss
lumg pefiex) $76 up Remambar
- Contafins
F5man sInga your camara
ons refles) 163 Up dezler is your

Cemtar (35mmy 3261 up bast advisor.

It’s Daddy!
Long Distance!” = mmmwe

I West Bermtamy
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Farpsi s # "|.|.: | !.||-| IF pHvs fearts

LONG DISTANCE
RATES ARE LOW

FHEn re some exampios

Llovaland to Pittstiurgh . 45¢
Naw York to Boston ... 55¢
Chicago to Allants . ... 81.058
Fhiladelphia to Miami. . . $1.35

L Angnles 1o
Washinglon, D.C...... 5200
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HISTORY

GRUMMAN AIRCRAFT ENGINEERING CORFORATION

RETHPUGE " LOHGE VS 1LARD ¥ KEW TORE




Languages

Free Record

START SPEAKING

ALMOST
OVERNIGHT!

thir r=slest way Lo Il':::. 1]

'H'I'IF

e lipgisge Listen  ta FREE
Susta iy brsg o it
AMDPLE k& i
e
I.'Iullllf.:-l:::. I' e f
AT
TINA ACADEMY

Sapl. 0 'Hi 'I' l-."'l-l i, lllr Tark 12

FREWIE PLs

s Quick, Easy, Fun To Learm A
LAN E-I.IAGE I:-.- I.IHE-UILFHDHE

i T ™
'||fr| FEC,

I |
LINGUAPHDONE INSTITUTE
0N Fadm CHy. M. ¥. 30 &, T.

:-..-: B Taunes '| I

Aviation

Mwssisiraie, fasiorny, Miet gmd Epectaiiat, Dagisewieg :

AVIATION

Complele 1 o &-Your Career Courses
Avietlan induitry demand For gud/otead men
gEElifES afiexielled Cerers Crfperiizmiies B
|'|-.||_|_'r!.'-|'l:-.-'||'-:|' gradunies, Fully approved
fight, engineering, combepatipn eml #xpcidive
CUTHES LOr manumum . sTEimInE L TEErErrrime
dme, iacluding Ulniy. of Misami BEA-legree
courves. | hotough, pracrical instruction,
havked My SUETEER-CBE Iy ExpEriEkle Ll
BT goday’'s aviadauid |eadees. Erijery Vlisiada s
mAleh|leis !--I'Ir-.r-r'-l'-\.l id b EE
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woaler, pir, and earth omd il Lhen Lu_l:i.'.ﬂu.'r
again . .. in completely different arrangements.

THE RESULT,
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nalure:maide rlrm]u::t. Thus: LEII!IILI.[_[][ s voears,
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Seience has developed nearly half a miflion
svnthelie materials stnee that time, and millions
more are possible.
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