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Uncle Same’s new - island Stalte,
fighthearted and booming,
ilchker ity xiar to the mxites

Hawan

, U.S. A.

By FREDERICK SIMPICH. J=

Hlustrations by National Geographic photographer THOMAS NEBBIA

‘ H TE CITIZENS of the State of Hawnail
somelimes hecome annoyed with our
friende from the other 49 Tens of
thousands of them a vear come to visit us,
but too many of them refuse to take us seri-
ously, For instance;

A [rend of minge Qew out from Arizona for
a visit. From the airport he taxied to a lux-
ury hotel on Waikiki Beach. When | found
him, he was aleeady immovably dug int a re-
clining beach chair under him. sunglasses and
shorte his only attire, long blue combers be-
fore him, pretty girls in bathing suits sur.
rounding him, a shaded terrace behind him
whence he could, by raiksing a fingér, summaon
food or drink.

“Wouldn't vou like 1o tour the other
islands.” | asked without much hope, *“and
see what Hawaii i5 really like?”

“Thanks,” he said. "1'll stay here."

I tried to tell him of the beaulies of oar
mountains, the variety of our racial cultures,
the vigor of our indusiry. But o compress
mto a sentence or =0 the enthusiasms of 25
years’ residence in Huwaii proved too much.

So 1 left him to enjoy the languor of his
hotel, 5o removed] from the true life of the
Islands. Long since retorned (o Anzona,
perhaps he will read this and learn what 1
wanied to zav that day:

Voleanoes Keop New Stute Abuilding

Huawali is a place where spgar cane fields
hivve traffic Lights, where the apeape plant
throws leaves lngger than 4 man (page 39,
antd where the moon sometimes shines -so
brieht we have rainbows at might. In these
surpirising dslands, beach boys massage sun
hathers with their feet, and woven fenther
hatbands costing several bundred dollars are
the badge of the old-timer.

This 15 one State that grows higger all the
timie, ds active volanoed: vent their lavas
wwiared the sem. Here escalators carry skzns
warning  childfen, traditionally barefoot,
aeninst catching ther toes. In Hoawall, Hears.
Roebuck & Co. sells prchids, and lunch coun-
ters advertise Japanese sukivaki as promi-
nr;'nﬂ:.' ax Bot does and |hH.LI.L':1kE§..

Removed from the west coast by 2,230



miles of water, seven inhabited
istands of Hawaill span some 400
miles of the Paciiic. From north-
wesl Lo southeast they curry the
music of thelr Polypesian names
Mithan, Kaumn, (Oahu, Moloka:,
Lanai, Maui, and Hawaii (see the
10-colagr Atlas Map distnbuoted to
members with this issue)

These are not so much islands
as the tps of tremendouss mid-
ocean mountains, thrust up by vol-
CHNIC eruptions Hawan ,-'.1;'-;'“--".
(53 Mauna Loa and Mauna Kea
two and a half miles high, is nol
only the largest of the chain, the
‘Big Istand ™ ; 1t 15 the tallest moun
tALn maass on earth, nsng from
the ocean bottom (or 4 total ascent
ereater than Mount Everest™s (dia-
AT, page 34

Britain's voyaging Captain Coolk,
searching for the fabled Northwest
Passage, blundered on the Ha-

wanan group in 1778, He reported
of hiz first encounter with the na-
tives: “Several small pigs were
purchased for a sixpenny nail.”

Loday pork costs a dollar n
pound in Honoluly markets, and
there are precious few Howalians
left of pure Polyhesian heritage,
Hawan holds 600000  resident
Amencan catizens, 3& percent of
Japanese extraction, 29 percent
UCaucasian, 11 percent Filipinag, 6
percent Chinese, and the rest n
lend of other bloods—including
! percent pure Hiuwallans

['wenty yvears after Cook’s land-

Racing Toward Walkiki,
a Surt Rider Tecters
Between Skyv and Sesq
Syn-sonked beache Lol

mountains, and balmy (em-

peratures make Lhe Nabionh s
newest Sigte o0 mid-Pacific
Paracis Mark Twain called
2T |r|'|'|._:l|'|.|:.'-| the lavell

anchored i any ocean
Broced for o turn, this

eyirier A Waikilkes Beach
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| National Geographic, Julv, 1960

Kamehameha, consolidated
A Kinocdom o the iglands that endured {or a
CEnturs

ing o native ruler

kamehameha towered 6 feet 6 inches 3
\dept in
i havine favelins

Was 4 tremendousty poweriul man
warrior sports, he delichted
Hung at him-and
£ I side-stepped them

He had a canny tr
full-lipped
atone Age society of breecholoth and owtrigeer
by meratiate with the Western
death he lefl among
175 tons and
ent uniforms of dapoleonic cut,

L e Ysandwich Tslands" as | aptain | rHIk
them [o

a trading crosss

| g . 4 - i i
lucking them from mid-aldr

der 2 imstinct behind o
LI '|'r'| -|I||-'I'-' A" E-._.:"' T g
cance. he lived
Warldd. At hi

nroperties a Nagship ol

s vl

resplenid

named in Englich earl. soon betame

onds of the Pacific. New in-
habitants arrives] in waves
there were sailors

the pgentle life.

who jumped ship

Then came mis

Dusk silhouettes DHamond Head and kindles the twinkline liehts of Honolul

SIOTHENES, 10 save souls and, withodt mtend-
inge (L. 1D

T

srepare for oltimate statehoo

Er Americans, pioneering in  planting

Sfas Ol stgar cane, ooeht industry o the
lalands. [T

moare laber than

|||iIII|Z-I|IIIii- =00

Fitllis] B white

Haw:iians

miedi's bl weas g et b '.:I'!'I|'-I-||-
o Hawaii's sugar planterz it turmed (o
. strone  bhacks

JApan. even
countres and the

[ Jiins [or willine hands and
| LR ]
I.I: rEdl  1he

xlareira

recribine fgeents seoured
SCAOnaVIAn

[ slaneds

Uhe Philippines provided

the bBnal mmegration i 1946, when weed-

riililled ponea |_.!|- .III|| 2 1] LK '|'|| ||| pue b L

durine wartime, demanded restoration ®
ST cane now tosses jte fassels over mor

than 200,000 Flaiwitin's vielils
the marvel of the stuear world, retlect th

selentih

TRE = HEm s

atest In advance (poges 12-13

" St g

“Hemi It Kains on Mawml" b Fredionck
simpich, Jr., SNaTioxar GEoaearmn, Movember, 1945

Viewed




Hawan, U,

when the plantations
field 1o factory by
Hut the loco-

mven  way Lo

[here was a time
moved il
private, narrow-saupge railroad,
motive his
rishber-tired hauling units
during  plantation
hlinking above the wiving stalks

came  Hom

huge
| wm still staetled

lime sinee

visits, by traffic lights

“Pines” Add a Primme Crop

I sugar s stifl komp. the pineapple 8 quesn
ipRges =111

Jim Dole. who lived until 1938 to see his

NEAITIE |'|l-_'||'ll"l1' SYTHHTY TTHAILES W Lh :.'-1r5f'.1['-|||-|'

ironlieramen, e sAme
breed ns John Sutler in Californin and e
Juhn MeLoughlin in Cregan who helped bunlid
n territory

il Wils

wis gmonge the last

Comings to Hawan m [2%. atier
the Undted States, Dale

e erl apyportionity in the fact thal ||i|||'.'=]'-'||||'-.

annexet] by

erew well on uplands too cool [or sugar,
He becan with a 64-acre homestead and,

9. A

as he once sud, with “two horses, a plow
4 harrow, & wagon, and a [6-yvear-old Chinese
complete with pletail.” My father remem-
Lered him in the early 1900’ a5 a “long, Innky
neuee, lopite through the nelds: with o grin on
his foce and a capy ol Hamilel in s [ M et

Pineapple was then little Enown to Amenica
(g of Dole's first aids

vou eat it with a spoon. like a peach!’

repcl, “Pineapple
Emploving techmigues developed o
Mescarci

For-

!'|::||-. hiz most daringe mbve was o purchase

SUICAT

miechanized  caltivation - and

Lhiale's venture "I'-:'-|'|l keted Lo sucoiss
the whole laind of Lanal. sx times the size
af Manhattan, and (o convert 15,000 oores of
its pastureland to verdunt “pines

L oday s Trt ciinnerirs—I1lle's 1= ane ol
are amang Hawarl's big-
million

the world's largeyt

peal industries. In RO © &1%

A=
pines a4 dnv are washed and groded, pecled

aned cored. sliced or crushed, and canped

from the rim of Punchbowl crater, resort hotels glitter along the Waikiki shore
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Jets tighten Huawaii's ties with the mainland by elicing to some five hours the
fiving time between San Francisco and Hoonoluly International Airport (above). Ten
urlines @y to the lands. Topler Army Hospital spraowls beneath Moanalua Ridge.

Bright Hower necklaces fAash aloha to malihinis—tewcomers—disembarking  at
Honplulu, Dockside lei sellers wear the colocfol muumun, 4 shapeless Mother Hub-
bard introduced by 19th-century missionares. Chchids, camations, and plumseria
make up Lhe garlands, which sell for as litle as 30 cents or p= much ag 210

| =
ruit ships badly. ( The fresh pineapple sold  livelihood: But punsmiths-at Pearl Harbor
in mainland stores is picked green. ) shipvard, radar technicians at satellite track-

Virtually -all the export i canned. since ripe  depends directly on military payrolls for its

N0 less impressive than the number of pines  ing stationz, submariners and tarrier pilots
ciinner 15 the roster of geoerals and admirals trainine off Waikiki e more than 2 boon

headgunrtered in Hawaii—52 at latest count.  to Hownaiian purse strings. The commumnity,

About ope-lifth of the islands’ population  having gone through one Pearl Harbor, sains
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Hawaii. U. 5. A. 7

reassurance from the presence of these com-
bat-ready forces.

Their presence alzo does much to generate
tourist travel to the islands. And tourists,
or “wisitors"” as idanders prefer to call them,
are soon (o become Hawali's bigeest business.
They numbered mare than 240,000 last vear.
Increasing by 20 percent i veir since the war,
tourism is expected to flourish even faster
with statehood-—and with jet travel. provided
so far by three of the ten airlines that fy to
Hawaii. Jets bring Honoluly within five hours
of the west cost,

Samuel F. Prvor. Pan American vice presi-
dent, looks 1o the future. Envisionmg 2.000-
mile-an-hour aircraft in the next decade, he
savs, “YVou'll leave New York and be here in
Hawaii, because of the five-hour time differ-
ence, two and a bhalf bours before yvou left.”

Where Shubs and Stenographers Play

Honoluly is the Hawailan port of call for
transpacifiic airliners and cruise ships, and
its curving beach at Waikikl is the tiarn for
the tourist trade (pages 22-13.)* New ar-
rvals are 50 eager for its sun, sand, and
surf that some beach hotels provide special
dressing rooms so one can change and “hil
the beach"” without taking time o unpack.

I recall Inzing there one day. To my leit
lounged the Shah of Iran, amid enough beach
umbrelles vl courtiers for King Solomon
himself. To my right, g lone 2irl unpacked
her matting and eintments.

A mainland teacher or stenographer deter-
mined to get her money’s worth of tan, |
thought, Near her, two servicemen lobbed
a beach ball; the girl would not be alone long.

Waikiki's hotels and shops, restiurants and
cabarets ¢ater o all tastées. The Hotel Rai-
mana gives travelers from Japun o tastz of
homse with mat Qoors and sliding paper doors
Beach shops display silks from Hong Kong
beside locally made sportswear. But ¢ven cos-
mapolitan Honolulu was given pause when a
Chinese restaurant ndvertised Halian pizm pie.

Though airliners approaching  Honolulu
dispense sun-tan lotion rather than history
books, some visitors do go looking {for ewi-
dences of the native culture.

Iolani Palace, now the State capitol, was
ance the home of Howaiinn kings. In the
room where the House of Representabives
meets. red-upholstered thrones are displaved
(page 14). Towering above are feathersd
kahiliz, standards of Fawanan rovalty adapted
from status symbols of the native chiefs,

Pethaps the most photographed object in
all Honoluly, save the towering peak of Dia-
mond Head, is the heroic statue of Kame-
hameha in the Civic Center. Garbéd in the
helmet and cloak of the Hawalian warrior,
hi= figure |s so draped with flower leis on
ceremontal occasions that only the head
emerges (page 18).

Ouhu's view No. | is from the 1,200-foot-
high Nuuanu Pali, a mountain pass behind
the city (page 28). Here, in conguering the
island, Kamehameha trapped its defenders
and, ns the popular song goes, " Pushed ‘om
over the Pali™ to their death.

My wife remembers ber grandmother {elling
of being lowered over this chiff in a basket,
the only ladvlike way o descend. The tramnsit
took an hour. Now the ¢lifi is plerced by
multilane automobile tunnels, and ber grand-
daughter drives them in mimites:

Busy Honoluly Still Honers Boat Day

Bustling Honolulu, living oot of doors per-
haps more than any other State capital, has
alwnys had a form of year-round daylight sav-
ing. (Mfice doars open at edght and close at
four, though wage earmers in this mid-Facific
gity of 330,000 now find their free time spent
more in truffic jams and crowded supermar-
kets than m the pounding surl,

Honolulu today 15 as Amernican as straw-
berry shortcake. Her policemen hand  out
tickets as impassively as any on the mainland.
Her movie theaters muke their money from
popeorn.  The kennels wheére we board our
dogs send them Christmas cards each year.

Where Honoluln differs from other State
capitals, it differs not only because of its cli-
mate, but, of course, because of it distance
from the main body of the States.

( Confinged on page 13)

¢ See “Honoluly, Mid-Ocenn Captal,™ by Fredenick
Simpich, Jr., Nanowan Geoauws:, May, 1954,

Pineapple Fields in Martial Ranks Parnde the Flaming Coast of Kauat
Reads 130 [eet apart accommadate trucks with 65-feot bopms that spray. fertilize,

wiater, and harvest the fruit (next paee). Wavy termces control £oil erosion

Irom

stans the enrth red; parsdoxically, the element exists hese in a form the pineapgile
catinod wse. Growers must dobse the plants with an iron solution,
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Where Pineapple Is Queen . . .
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F'win streams of suear build a sweel sand pile Honolain b



Relics of rovally ¢
L i

gueen, Kapiolan ' lolani Palace in Honoluln serves today ae the
ape fashioned from the ' State capitol. The House of Represeniatives
meets m th
Bishop Muss
Willin F. Oumn (left) n

cielime roval bedrooan




Hawan,

It i= this distance that makes
mportant, [n the time of =ail, a
nown -as Dinmond Head Charlie was posted
on that landmark and galloped his horse into
Ll LI gqohtinge & ---Ilii"l When radio cost
L were was still

boat day™

1 !'|_||_||_I”||r
#

wirlie his j||1_ i W] FERRON
o shut up shop and go down 1o see the boat
COMme 1.

Then, too, there are special boat days
More than ane housewife now living in Hono-
lulu caught the first glimpee of her hushand
-1 from the rail of
Fach vear 1t brings m
for the public schools, to he greete

Lhe “teanchers’ bontl’
ol tenehers

by a band

[ew Crop

"he “school bodt
ing in eirly September that carries
virrnesters off to mainland colleges

" While the arrival and departure of as many
as 234 transpacific aircraft a week have de-
prived iday 11
Homolule still turns out

ines and poings of the graceful Matson luxury

of bachelor ill‘-|l='l LS.

T -'I'I.L' L

||||.-_L (il ['l.I-‘ -II'_‘_.'I-l.I i

in Torce for the

chm-

Bareloot balloter votes on Kouni 1sland

. A 13

a By ik

liners (page The white-coated Royal
Hawailan band plays buovantly at docksids
hila dancers undulate amid paper streamers
thrown from ship to shore, and many a tear

i< <dyeol.

Castle Tratl Climbs Through Histary

Visitors who enjoyv wilking may leave the
stirf-embroidered Andd up  the
Castle Trail. It provides an easy ascent of
the Koolay Range,

Leaches hike
1 backbone of Odiahu
Recently nn wife anag | sel oul MR i this
trail with our « Mike and Louh, and
diivialilee pametd

RIOWES

il een
LA
AT

OUr -[-1: AT H
Muoki
of eucalyptus and Java plum, we followed a
serigs of switchbacks, climhing throogh muava
and lantana, pandanus and wild taro, from
which the old Hawaliins made their poi
Aty Fig Caonl’

the trees save way to hardy koa and kukui,

‘.':L1|'.|E_'-

Startino e level amid

whett natives call ridee

whase aily nuis were once burmed for Hgot.

in Hawaii's first election after statehood




"Ladv, lady, tom around. . . .70 Rope twirlers chant the ¢ount of

(khahus Ewa Beach Elementary Schoo Lilpsg W ITHI  OpeT-r G-

fadore of the madem building take advp s height. tessant

wedlher. Flar flics 8t half-mast [ollowing Secretary Dulles's death

Hpr]ﬂ::ﬂ_ test ||r:|:|:|ur||:hi rl|r||_'|_|l"|-.:|r||:' concentration from an Ewn |||'.'|l'i':

second-grader, Her ponyv-tniled classmate answers wilhl ease




Hawaii,

we came to a forest of ohia, a
Hawailian han and sandalwondd, in the
J'.-Lr|:.,' 1800 the islands” chiel B R Wi
paysed ammin to show Mike other plants im
tr the Hawnlians, The hibiscos was
their hedge I'he olona was the
fiber from which they woye their nets, the
awit rool provided their narcotic, and to pick

the start ol a journey

Climhing
oo ]

||ih‘1.l|'|

we told him

the Tehua hilossom at
was o invite rain.
suddenly the silenco was preroed by farious
trail, we found
by four savage dogs
Mok,

harking, Running up the
pur Doxer sel

I doubt 1t
hard [ amid the =wirl-
ine, snarling melee, i1 twa
men armed with rifles had

ROL  COATeE

uam

it owe eould have

AR

rurnning - down

the tratl and '.l:'i:-l'f.'- fi
break it up
hunting the wild pigs that
course  these mountams,

md the does were theirs,

They were

E-'. Ir.'1il'lr'|'- Lo COTTIET

S[HeCt
T,
Mok
[ollowed. disconaolate. We
never knew which hurt
more—hrs woindds, of the
indignity of being
for & [y

There are other bvways
the visior can

ve we siarted ofl

Laken

itavel Lo
earn why -‘Hawnii s Ha

Wereathed in leis, »a
praduate of the LUniver
gtv of Hawnit celebraies
commencement

P a0 students al-
lend Lhis land-grant
chool i Hooolulu's Mao-
k- ¥ alley
sl seven major ol
lapanese, Chi-

|.'-.--r|' in
Cavcasian, Polvnesian
ard a mexture called Loss
ol itan,

An miomational col-
lege and cultural center

at the University of Ha-

s

"I...'il-.l

They repre-
RS

Tyeoy ki |{ ¥ITEE

witll hins
in Congress to strength-
en UL S - Asian wnder-
ianding

heen  proposed

U. & A

==
I-.:

WLl 1w coast rond northwest along
| f Makaha

the white sandds ol
crashes in from western reaches of the Pacific

Follow t
where the sea

luring
surfboarders from such fur beaches as Sants
Monica and Sydney’'s Bondi

Farther alone toward Oahu's westernmiost
pirint, Kaena, the road becones worse, and the
swimming. Rshing, and collecting im-
To spendd the night on this wind-swepl

Waves |'|l_|_.i.-i|,-:|'|21”:.' riiri 30 feel bbb,

<hl]
[FTOVE
headland iz to experience a side of Hawaiian
life rarely enjoved by tourists. AU night the
hikinis and surfbodards depart, and the beaches

come alive with campers. Surfl hshermen sel
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Hawsaii,

their rods in the sands, the lines far out. They
tie cowbells to the reels to signal a strike and
sit silently for hours hy the eerie light of gas
lanterns. In near-by pools torch fishermen
slosh, peering through glass-bottom bozes for
mullet or papio by the flickering mys of kero-
sene Hares,

Traces of Hawaii's Past Survive

Caught up in world events, the islands have
permitted much of the true Hawailan culture
to disappear. But evidences of it remain,
In the Bishop Museom wvou can see the
fabulous feather cloaks of warrior chiefs and
fishhooks fashioned from human bones.

There is a trace of enrly Hawadi, too, at
Kawsinhno Church. Built of comal blocks by
missjoniaries, it reflects in its sterm lines the
architecture of New England geaports. This
past Christrnas we took Mike and Louli there
to hear B0 voices render “Hookani A'e™-—a
chorus from “The Messiah" in Hawaiinn.

From whitewashed walls hung bronzs
plaques, reminders of the mission families
that brought Calvinism to these islands.

The magnificent music caught s up.  But
as mmight be expected in careiree Hawan, two
events peourred to lighten the occision, The
Hawalian minister, his white mbe and sur-
plice contrasting with the mahogany of his
face. left the pulpit at one point to sing ** Holy
Night” as a solo, accompanying himself on the
guitar. Then [ Jooked down to see that
Mike, in the manner of Hawailan boys, had
taken off his shoes and socks,

Last recort of the Hawajians, as a race, i3
Nithau, the islamd to the extreme northwest.

Niihau i= owned by a single family, the
Rohbinsons, ©Of Scottish descent, they arriverd
in Hawaii from New Zealand in 15863 and.
like so many of us, suecumbed to the charms
of the islands. They bought Niihau, and,
working with the Hawaiians there, they
planted trees, built schools and churches; pad-
docks amd homes.

They were determinerd to help the Ha-
wailans preserve their gentle lifeé on Xiihau,
That Jetermination continues to this day, and
virtually no one goes to Niihau unless he has
business: there.

[ set out for the island one morning not
long ago with Ayvlmer Robinson, manager of
the place and great-grandsom of the family
founder. We sailed from Kauai before diwn
in a diesel-powered sampan, and on the way
we were treated to a rare and beautiful sight.

U. S A, 19

A full moon was mirrored in the smooth sen;
a hank of clouds lay pillowed over the moun-
tains behind uws  And as the moonlight
plaved on the clouds and mist, it formed a
glowing lunar rainbow.

We landed on Nithau through a high serf
in a longboat manned by Hawalinns—much,
I am sure. as Rohinson’s ancestors landed
nearly a hundred years ago.

For the day we were there, | felt a stranger
in my own land. All conversation was in
the musical cadences of Hawaiian, Except
for o few spouses of other bloods, there are
only Hawailans ameng the 230 people living
on the secluded island.

We visiterd the scene of XNithao's most
dramatic event in modern times—the =pot
where a Japanese pilot crashed his crippled
plane after the attack on Pearl Harbor.

Held under guard by the populace for five
days, the pilot broke free hefore troops ar-
rived, and cowed the bewilidered Nithaunns
with the machine guns from his plane. He
lost his “inwvasion” when a shepherd, one Hene-
hakaka Kanahele; though wounded three
times by pistol bullets, overpowered him and,
lifting him by the neck and one leg, smashed
his head against 4 stone wall!

(n the return to Kagai with Robinson, 1
noticed two big boxes with screened vents in
the sampan

“Homing pigeons," Robinson said, “When
no itz are running, we communicate with
the island that way. Whenever we take the
sampan over, we exchange birds”™

But change comes even lo remote Niibau,
Since | was there, two-way radio has replaced
pigeons for interisland messages.

Kauai, the Unconguered

That Kauai is the oldest of the islands is
attested by its fertility. Abundant rainfall
aver centuries has converted lava flows to rich
soil © erosion his carried this il from volcanic
slopes to enrich the lowlands,

Kamehameha never conguered Kauad,
though old-timers will show you the beach
where the bones of “his warriors”™ are still
turned up on occasion. The island later joined
the kingdom, but its people retain a sense of
rugeed independence to this day.

Its besches are the best, Kauai says—else
why would the producers pf many a movie
with a tropic background choose it for their
location?® Certainly Haena Beach, a South
Parific set, is everyman’s Bali Ha'l



Hut my own favorite view in all the islands
1= reached through Kawni’s mountain quarter
of Kokee, dbove Waimea Canyon, Hiking
in this far-from-tropic setting. 1 have waded
through wadst-high grasses and strolled alonge
mountain streams Lhronged with troot 20 well
fed they won't respond to a fy

A road thresds pastures amd winds past
weather-bedten homes, each with a snoke-
charred chimney to remind me that nights in
these mountains dare cold. Then It leads by the
brink of 4 precipice. Here T can peer through
mists down the Napali cliffs to the vallevs and
eaches of the north shore, 4,000 feet helow,

There, in the verdant valleys of Kalalay
Malalil, ived in stublwien
isolation antil Tong after Western man settled
and cultivated the gentle slopes to the south
From my lookout 1 can still see the Polvne-
sian system of arrigalion terraces,

Fric Knutlsen hiuidl as a
rancher ani Tl‘]fl_'r' of tales. knw t]“-.q_- I ITEes
well, He recalled as o boy the oceasional
emergence from the valleys of the mysterious,

arnl Hawaiians

hedoveid  on
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seclutled “Napali men” (page 44). He de-
scribed them as tremendous in sige, the color
of morocco leather, with long hair falling over
ferce faces, and bare feet callused into pads
by scrambling over rocks

Amaong the entries by land to these vallews
i5 4 Hiawallan trail blazed along the clifis in
centuries past, The MNapali men goarded their
solation. well, At one point a removable
fiber ladder linked the precarious trail.

Moat of Air Cuarded Kauad Vallevs

Farther alone there is a three-fool rat,
with nothing below but 1.000 feer of air
Here a Polynesian Leonidas used to he sta-
toned with a Jong stick. Any enemy that
trier] 1o ||.*ilp the gap was deflected in mid-air
to fall into the soid.

Kaumi s older than itz neivhbwrs bying
Homolulu, The other
show their youth in fewer scars of erosion

First of these s Molokai, a ranch with an
islund dround it. The whole west end of Mol

southeast of islands

kai, some 45000 acres. I owned by one fam-
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iy, the missionsry-tlescended  Cookes
aought it in 1908
apple, less demanding of water than cane,
Loy two firms, Dhel
anil

They soon foomd that pine-

wiortlldd  loursly  there
Monti Lihbyw
acres of this rich, red, powdery soll
[T, M. Conke, lounder of th
dicted that somedaw

anid |ese farm 1.5 G0

refich, pre-
waler, Molobon
would become the “brepdbasket™ for Honoludw,
That time draws near
arross Kaiwi Channel, s o

wilh

Honolulu, 440 miles
rowine a0 {ast that
irtick i rofks Are heing {orced off (hihu
We have three possibilities [or water
] S president,
+First 15 to tunnel into the mountains. The
pnvernment Is doing that now with bemefit to
hermesteadders
the Department of the Interior
i3 experimenting with converting sea water o
fresh. T they ever succeed in doing it eco-
nomically, all this dry plun below the pine-
apple fields will become (armland
“In the meantime,” he continued

trying

Harrison ranch told me
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saline necdculture—usiney brackish

Tropical snow
Maum

roach the slopes on horsobick, cin sChuss theso trils

cinder
Flawond)

blankets the
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almost every doay dunng winter

Flower-decked, ukulele-strumming =nowman e

l[ights his
WMaul section of Howan National Park

ecreators on lofty Haleakals Crater-in the
[he park also

pmibrnces the Kilaven-Msuna Loa domes on Hawaii,

water Lo irrigate everything from asparngus
o papayvin.. We gre alroady making commer
cial shipmenis of -alfalfa to Honolulu'

A lonely arm of land thrusting from the
cliffis on the windward coast has
brought this island it< greatest renown, Here
stands the famous settlemeént of Kalaupapa,
where Hawininns stricken by leprosy, or Han-
sen's risense, once were put ashore and iso
lated.

In 1864 a Belgian priest, Father Ixmien
chiime to Huowall a2 n missionary. Shocked
by conditions at Kalaopapa, he made it his
life's work to I'his
dedicated man ultimately contracted the dis-
case himeelf and died from i,

Leprosy in Hawaii has now been contained,
and only advanced cases are isolated. Yel
more than 200 patients remain in the settle-
ment, most of them by their own choice

(n neighboring  Lana, Ve
breathe, amd sleep pineapple. 1L 15 the
island’s only product. Dale is zole owner.
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Waikikt Wonderland

l_]l'.']'i'.i'i-ﬂ'."- the worlds most famoos beach, Waiktks ures
bathers the year round with warm seas and falm-ringed
satdds. When surf runs high, the venturesome climb alwoarid
S5 -pound Fiberglns glabs shaped like froning boands and rce
noon he Crevts of grant combers, The S5, Lerfise, steaming
towinnd San Francisco, may provide the backdrop. Surfing too
ricky® Then take o seat moa Heloot outrigger canoe, dip a
patddte, and ride a mowntain of molling water, For pure relaxs
Lion, #=ten aboard 4 twan-hulled catimnran and eruise under bil
lawing sall toward Diamond Head., Ur bask on the beach and
let thes trogic sun toast the skin o golden tan, with time oot now
afil agnin to sip tangy neclar sérved (0 a hollowed pineagiple
And Watkikr entertains by nmeht as well Almost every. floor
show features sarone-clid matdens doimg the graceful hola,










Guests al o bukilaw, o Hawanar ing  Hungry diners watch with mouths wats
party, pHucs et m inel wreke Trofn L ne g chefs uheover two sueculent ples o
waters uil Lak n the windward cossl | unw. Wrapped mves and buried amid ot
ahi A leaf-Tringed seine nets the cateh, The  rocks. the pigs have roasted for h
nan wears ' th s
phitfll ¥ rl - [ ftonid B
Bronred beants bes ashore [ Kby




racitement prips holiday erowds on Walkiki’s croscent as Fourth o July canoe races
gob underway. Walerfront property, once duck pondes and taro matehes, now selle for

330 o square fool View from the Boval Hawniian Hotel looks towird THa waiid Head

Here 1 have watched workmen planting  across the rows. Lines of men. eloved sn
ships through sheets of mulch paper, in sofl  gopeled against the spenrlike leaves fodliow
that has been fumigated agninst nematodes these machines through the waist-hizgh plant

cking the ripened fruits judicowsly and

L he rows !I'--- | 7.0 plants per facre, culti |
¢ 1 | erRnid- | N e On 15'_-- Chehmy [ page 1) A Ci
1

vated with the meticulous o
mather tending rokes. The pines demand iro vever belt whisks them away, Green fruits
one  =eason, mirogen at another, weed are left for another day

through the fields with youthful

the next; dll are supplied mechanically Herbert ¢, Cornuelle. Dale's: brosident. 1
! ] |

I'! II'I" ai O TG TR T VErhiend irrsention l||'| .IH-Ii!._

Harvesting is partially mechanized, too, asked if there was some chance of mechaniz
with special loaders extending long booms ng this laborions picking operation stll fuor-



ther, “Nothing,” be said, “is going to rme-
place the human eve in deciding when o
fruit is ripe, or the human hand in reaching
into those prickly leaves to hreak it off.”
Fruit from Lanai moves to Honolulu by
barge through the ting port of Kaumalapau.
When 1 first came here, most plantations in
the islands had their own shipping polnts,
antl lightering cargoes through heavy seas
required master seamanship. Kaumalapay
is one of the last of soch poris, but even
here lopghoats have given way Lo cranes,
The airplane i the way 1o travel {rom
island to island now. Even livestock and
the kitchien stove move by air. To get
the feel of this new commerce, | Tode
a Hawaiian Airlines’ [reighter ane early
ITI-I'I'I_l'I:iHI.E EXlN s tll-'i.“]‘l!h.
On the Roodlit apron of Honelulu sirport
I watchid ns Hit trucks loaded {resh-baketd
bread onto the plane. There was a last-
minute scamper o put aboard Maoui's
morning papers. At dawn we were off
Alone in the cargo-crowded cabin as we
flew down the chain, | could see Lomnd s
outriding Kahoolawe crouching in the early
light. The latier, used by the military as
a bombing range, supports only wildlife
Turbulence jostled us as we crossed the
Maud coa=t and few above thé snusr-rich
central plain toward our Binding at Kahului.
Through ages of woloanic building, ths
plain has become the most fertile in the
F0th State, It holds the largest sowar
plantation i the jslands. The two fac-

Green seas explode 5= body  suriers,
spurning boarcds, belly-ride o comber. Cne
swammer, 4 split second oo slow, Tisks be-
ing caught in the cord and carried under
for & “trip to the bone yerd.”
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tories of the Hawaiinn Commercial & Sugar
Company extract 140,000 tons of sugar a year,
about two percent of U, 5. needs (page 42).

We passed over plantation villages, marked
hy the tall black stacks of sugar mills. From
such villages most of the people of this 50th
State spring. 1f they have not experienced
plantation life themselves, their fathers or
srandinthers did, and their social costoms,
political views, and personal ambitions re-
flect the experivnce.

At windswept Kahului Airport we un-
londed oor bread amd papers. and a ground
crew wrestled a washing muchine from the
fuselage, along with machinery parts, a baly
carriage, and someone’s garden tools,

Raft Vovage Threads Mountain Tunnel

Plantation children on Maui, as on other
istands: still learn 1o swim in irrigation ditches,
rather than in the sea near by, Some of these
ditches, bearing water to the cane fields {rom
far away, tunnel for miles beneath whole
mountains. Not long age. to experience a
bovhood adventure of rural Hawaii for myseli,
I joined Homolwiw Advertiser eolumnist Boh
Krauss on a raft vovige on one of them,

We started at a  fern-festooned  tunnel
mouth, walking by flashlight perhaps hall a
mile into the mountain. Climbing down dank
woodden stairs, we came upon a chamber
where water from the surface cascaded into
a dark, churning basin.

Looking at the bux of lumber we were to
ride, 16 feet long and floated by inner tubes,
Krauss complained Taughingly, “Not much of
a hoat—no mame, no whistle.”

For two hours and six miles we drifted
through the blackness of aged lava, an entire
mountain over our heads, The only sounid
bevond our voices was the ripple of rapids
at points where the tunnel grade steepened.

Krauss spoke up, “This would be a great
time for an earthguake.”

Suddenly, in the light of the gasoline lamp
we carried, a sien appeéared hanging from
the roof of the tunnel. 1 chuckled. Tn lamd-
short Hawaii, ownership even at 2,000 feet
below the sorface is important. The sign
rear), “Bountary Bishop Estate, Territory of
Hawaii,” Nobody had been down there to
chitnge It since statehood

At this point Krauss observed, “Some-
body's missing a great tourist bet. You
could make this into the world's longest ton-
nel of love”

A road follows the entire perimeter of Maui,
providing easy access to much of the island’s
history. Sparkling La Perouse Bay is named
for the first French explorer to reach the
islands, who refused to make claims of sov-
erefgnty, On similar visits Vancouver per-
suaded Kamebhameha to code Hawail T<land to
England, but that country never accepted.

Abandoned pillboxes and rusted iron tetra-
hedrons on a tree-lined beach are all that
remain of “Little Tarawa" and the Warld
War Il training here of Marines.

Lahaina, an early white settlement in Ha-
waii, was later headguarters for a whaling
fledt that rmanged the Pacific in the mid- 1 800's,
Al times hundreds of whalers wintered here,
their behavior sométimes outraging mission-
aries converting pagan Maui o Christiamty,

Here the islund’s capital stood among
coconut groves and primitive stone walls that
guarded the royal chickens. Tiny Lahaina
today drowses around a great banyan Lree
Lahainaluna, a school founded by the mis-
sionaries in 1831, flourishes now as a part
of the State educational system,

Far on the other side of the island, from
the palisades beyond Hana, you can see the
oreal mountains of Hawaii, across 30 miles
of open ocean churned white with scod, |
crossedl it once in a 35-fool fishing cruiser, It
may not be rougher than the English Channel,
but having suffered through hoth trips, 1 can
testifv that thic made me sicker.

Ishind Butlds Ttself From Within

Hawaii grows bizger with every eruption of
its last active volcanic mountains, Kilauea
and 13,680-foirt Mauna Loa. The latter has
heen silent over the past decade, but Kilaves
has loosed two recent biasts, one from an olid
crater gnd one from its slopes. |t was near
there, early this vear, that I saw a town die.

Heralded by earthquakes, Kilauea volcano,
which Iste in 1959 put on the most spectacular
display in Hawaiian memory.* broke out anew.
This time the eruption spurted along a rift
line among sugar cane fields near the village
of Kapoho. In a mattér of days, spuming
fountains of lava destroved wome five million
dollars’ worth of land, crops, and structures—
schools, a church. and homes (pages 36-37),
Later, another village was engulled,

#Sre, In the Narmoiar Guocaarioe, the suthors
E'li'E"Ilu"ltﬂEh-li geeount, “"Fountaln of Fire i Hawal,™
Morch, 1960 amd “Volesnic Fires of the 50th Smate,”
by Paul A Zahl, June, 1959,
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When 1 flew aver the scene with crop duster
Bill Stearns, our light plane was buffeted bn
the hot updrafts of the lireath
Along a mile of coast, red-bot lavas crunched
into the sea, uilding new land as they rolled
cteam rose 5 000 feel

We turned in over the How and below saw
a score of bulldozers, looking like beetles from
so high, scraping up soll to form protechive
dikes. Fine cinder, borne downwind from the
fountain, peppered our wings and blackened
the ronds and fields not vel overrun by lava

volieana's

Searecrow Guurds Forgotten Fields

Later when T visited Kapobho afoot, 1 found
it -smothered in ash as if by a blizzard of
hlack snow, In abandopned gardin a
scarecrow  sloo] knge-deep In the stull, 118
coidt fNapping an idle warning to birds that
would never Teed here again.

On the deserted muun streel | came upon
sheltered under the
eaves of a deserted bullding near his parked
fire truck. He exemplibed the futility of man

e

a Uivil Defense hBreman
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agiinst the lava fountain T could bear roaring
close by, He was reading a comic book

Trinneular Hawaii is larger than all the
other islands combibech  [ts five mountains
rise like massive mounds from the sea, their
flanks overlapping one another to form an
intricate series of plateans

Sugar flourishes along the northeastern coast,
where time and an annoal ramfall of 100
inches have crumbled the lava into 25i]. Else
where, on drier parts of the istand, impervious
luvas lie flow upon flow, inert and unproduc-
tive under the tropic sun

Verdant Hilo, principal port of the island
and, 'with 26,000 people, second largest cty
af the new State, is also its Hower basket,
It bag rained 19 mches in & day here. With
all this water. and in surroundings of tropical
jungle, Hilo grows orchids and anthuriom,
tree {erns and bibiscus in such profusion the
city itself <weems a parden.

Where Hanolulu has the bustle of o mnain
land city. Hilo retains the charmime simplicity
averorown  plantation =hpps
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Cliff Riders Duck
Beliind 3 Waterfall
in the Pololu Valley

Heavy ruminll drencaes Lhe
e forLhedstern const
the lland of Hawabt Sugar
!_ui_ MEETS PIerceE IFEnLalns o
tap cunoff for thirsty cane
The Kohaln Ditch
['radl, shown here; parallels
e such tunnel

A mine-hour fde on mulé-
photogrmpoer
Eiwardes over Lhe harardous
|_I.||_|I to Kapaloa Falls.
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hack cartied

Bronee plague at Kenlake-
kit Bav marks the
where  Hiawiauan
killed Capt. James Cobk
the English navigator who
chanted on the slands m
TTE. Water covers the
plate dt high tide
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RARE TD PEAK
33476 FEET

BEA LEVEL TO FLAK
29028 VEET
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close early, and people pather at the soda

jouniain to pick up the latest gossip. And
while ‘Hilo teems with tourists, its residents
live an unsophisticated life, preferrine to fish
for lobster along the near-by shoreline rather
thian frequent its night clubs.

One-man Crusade Saves the Nene

Herbert Shipman, head of a ranching and
landowning clan, has a deep regard, for tradi-
tion. Ewvery land lease he writes stipulates
that no breadfruit tregs aré to be harmed,
i deference to the old Hawaiino belief that
breadiruit must be spared as a source of food
Any Hawaiian artifacts found on Shipman
and must be returned to him,

Excavating for his own home, he unearthed

34

in old burial cave, Respecting native custom,
he changed the building plans o avoeid mo
ing the ancient bones: 5o his basement play-
rottn has a boxlike intrusion that is in fact
3 mausoleum.

I first encountered a Hawaiian goose, the
nene (pronoundced meyv-mEy ), when 1 visited
my [riemd Shipman at his home.
| learned that these groyv-brown birds, some-
what smaller than turkevs, were close to ex-
tinction,

The birds 1 watched—11 speciméns—were
among the few survivors,

The nenes were native to the island, but
as civilimation encroached on them, they re-
tredites] to the dry uplands and rapudly dwin-
dled in numlbners

=51 -
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Cowhovs ride herd on bellowing Herefords on Hawait's quarter-million-acre Parker

Hanch

who taught the islanders how th nde and rope

Haiwatinn hovsemen call chemselves pantolos. after the Spanticds. or expaol

Clowds halo Mauna ken

Hawaii's twin siants, 1.5 796-foot Mauna Ken and 13.680-foot Maurma Loa, rise 1965

they hreak the wotier,
Meosurod from boase to peak, the
LTkl

el e jore

wWo
s level Lo surmiml

Shipman protected the remainder, lezs than
half a dozen Birds in all, &nd nurtueed them
through several genemtions. A flock has been
established in England from stock supplied
by Shipman, and distribution of the pene has
been made to several other countries. There
Afe  now than 100 in captivity, and
Shipman is confident the species will survive
Hawaiians, devoted 1o this hard-pressed na-
tive of the islands. have made the nene the
Stiate’s afficial bard

On Shipman land near Hilo one of Hawall's
newer aericultural |Lrl.p|'|un_'1=- the macadamia
tree, is being planted on a plantation scale.
CUnginally mtroduced to Howmir from Aus-
tralin as an ornamental, the tree bears a nut
that is bland and cronchy. [ts round Eernel
s the =iz of 4 and costs about thad
much on goormel counters nobwil k-
standing. it bas become n populir appetizer;
plantings of hundreds of acres provide nuls
thit are sold throughout the mainland

Al Hilo the trees from
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Drawing exngeerates the vorticnl seale.

exceey] Mount Everest's hoewght

crumbled lava. “This i= really hydroponics
on a big scale.)” orchard manager John Cross
told me. “There is little nutrient in the lava
so we add chemicnl Hamn

down to Lhe rools

boed, carnes gt

Second Honolulo: Population, Fero

Reflecting the Hmitations of the Hawaiian
Ingunge. the "ohakulon
a&nd Rulion are imbabited
islands. So limited wis the Polvnesian tongoe
that reducing it o writing
used anly seven consonants—H, K, L. M, N,
P. apd YW

At best, Hawmian place names are uncer-
tain reénderinzs of & straneely melodions [&an-
puage that baffled early settlers. Captain
(Cowple spelled Hawaii, Owhybee; Nithau, Onee-
heow: and Maoi, Mowes

Un Hawail there is @ Honolulu
(hallenged by the name on a map, | drove a
rutted roaid 1o see the

mmies  haapeih
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L Contrued on page 41
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Fiery Levser Spouts From Kilowvea's Flank:
Luva Engulfs Homes and Sets the Sea Abaoil

Kilnuea voleano, pwakening last November aftes
four-vear nap, sl frome a fresh vent on Hawshi's
eastern shope in Janomry. A roaring fountain leaped
ecl high, showering the surrouding - cane
with scorching pumide (above)., Rivers of
lava driwned the village of Kapobo; residents fle
uiharmed. Ulonuds of sieam soared 5 000 [eel gs Lhe
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The obscure track passed under arching
mango trees and was all but Inst in encrosch-
ing guava and lantanan. Ramuning the car
az 1 would a tink through this underbrush,
[ finally broke out into a clearing overlooking
the sen and surrounded by coconut palms,
sure evidence that natives once lived here,
And that wa# all there was of Honolulu,

Southern Hawaii iz dotted with such re
minders of native life. Fences built of lava
rock mark forgotten pig sties, More recent
missionary days are recalled by tiny churches,
built for congreeations of 10 or 15 souls, that
raise their New Englund steeples nlong the
deserted coustline.

The miracles of transpacific pavigation
performed by early Hawaiians with  their
calibash sextants are being dwarfed now by a
space communications and contral station re-
cently erected on the couthernmost point of
Hawaii, Ka Lae. This wind-swept cupe has
been suggested as the site for & massive radio-
telescope comparable to the one at Jodrell
Bank in England. Thus, as our earth revolves,
ope of these electronic eves would always be
svailable to track astronauts and scan any
point in space,

Near by, casual Kona district is more inter-
ested in the price of coffee or the latest markin
ciatch than in moon shots, For the cherry-red
coffee beans grown on 5,500 acres of its slopes
have a subtle flavor popular in blends.  And
on Koma's Kailua Bay centers much of the
sport fishing in the 50th State, its fure the
giant blue and striped mariin lurking in gentle
Pucific swells,

Paniolos Ride the Parker Ranch

On the 3,000-foot-high plateau below Mauna
Kea, the Parker Ranch runs 33,000 cattle on
more than 250,000 acres, making it second in
size In the United States only to the King
Ranch in Texas (paze 33},

Paniolos: as Hawuatian cowboys are called,
are a breed apart, Priding themselves on
their horsemanship, they live a most untropic
life in the cold miste, find their sport in
hunting wild goats and boar that roam: the
rugeed mountaine; -and take part of their pay
i raw beef to be cooked, unhung, by camp-
fire. When they come into ranch headguar-
ters at 'Waimes, they carry themselves with
un air that turns the mind back to trappers
andd mountain men of the early West.

I roade over part of the neighboring Shipman
Ranch with one of these stalwart paniolos.
Henry Han, a pure: Hawaiian, is as versatile
a horsemitn as the Bix Island provides, He
can rope a wild turkey as easily as a calf
Az we mde along the seashore, T noticed him
witching the surf-filled pools,

“What are you looking for?” 1 asked.

“Mullet,” he said.

Shortly he reined in, dismounted, and
quickly freed a throw net tied to his saddle.
Crouching low, he quietly sneaked up on the
rocks that embraced a pool. For minutes
he bent motionless there, the bultk of the
net over his shoulder with its loose folds in
his hands,

Cowhand Nets g Silvery Cateh

Then, in one graceful movement, his body
sprang stradght as he cast the net out from
him. [t soared and fell uypon the water in &
perfect circle. He jumped from the rocks
and sloshed after it, pulling in its edges evin
before 1 could dismount.

Beaming., he brought his catch up to me,
a score of shining mullet, each a pound or
mare, =till writhing in the folds of the net.

From the green rangeland of Waimes, a
road leads in 15 minutes down to the sea
where, amid the parched rock amd dust of
tny Kawaihae town, the Army Engineers
have just completed a multimillion-dollar
port. Its first cargoes were molasses [rom
the northem plantations, which, their own
little ports long ago closed, have had to make
the long truck haul to Hilo,

The seas along Kawnihae run dinmond
clear, Walking the lava clifis that rise from
the bay, I've witched 50-pound ulua disport-
ing themselves over the white sand in as many
feet of water. Here and there along the bay
are heaches of powdery sand, so remote that
the only access is by hoat.

An ancient Hawaiian trail leads past petro-
glyphs carved into the lava, human amd ani-
mal figures predating the white man's coming.
Here. too, hide forgotten burinl caves, where
parched bones wrapped in robes of tapa
cloth, made from mulberry bark, have been
found as they were put to rest.

Yet 1 am able to leave these pugan soenes
gnd be back in Honolulu in an hour of fying
by interisland air freighter.

Sand and relics Trom Hawadi's past seem o

Beaoty and the breezer her windswept perch overlooks RKavais lacy Opaikaa Falls
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far cry, ton, from such industrial complexes As
Sutndard Oil's new 360,000,000 refinery be-
vl Pearl Harbor at Barbers 'omt.

The oil to be refined bere will come from
distant sources, for Hawaii's abundance stops
with rain, sunshine, and fertile soil, Tts min-
eral resources, save for Jow-grade  bauxite
which may become important, are of no eco-
nomic significance,

Nonetheless, this mineral-short State s
stirring o the industrial front.  Canadian
interests have joined with local capital to
build a steel mill that js comverting scrap o
reinforcing rdds.  Two $12.000.000 cement
planits are being engtoeered. one by indus-
trialist Henry Kaiser, who iz now venturing
many millions in resort development in this,
his adopted home.

Rotating Restaurant o Cap Skyseraper

The sugar people. in  partnership  with
Crown Zellerbach  Corporation, are  winil-
ing up vears of research with operation of o
pilot plant to make paper from bagasse, the
residue of sugar cane. A full-scale mill i
under copsideration.

Building goes on everywhere, A new 325;-
000,000 shopping  center midway  between
downtown  Honoluly and Waikiki  overlooks
the <ea. When completed, it will include n
dkvscraper capped by o rotating restaurint
designed o pive diners a 360-degree view of
Honalulu.

But the biggest growth is in the {ourist
industry.  In addition tp Kaiser's lavish
Hawaiian Village center, Sheraton has just
bought the four Matson hotels and announcerd
plans for more. A local entrepreneur, Roy
Kelley, has built his fifth hotel. Hilton In-
ternational eves a bheach-front site for its
pperations, Fven the slower tempo ol the
outer islande i< responding, with Hanalei on
Kauai, Labaina on Maul, and Kong on Hawa
all scheduled for new development.

In this rapid pace, Hawaiians of Oriental
ancestry  are not left behind,  Soft-spoken
Hung Wo Ching, who went to Cornell Uni-
versity for a doctorate and then made a for-
tuné before he was 40, recently took over

control of Aloha Airlines. Already he has
brought torboprop  service o interisiand
rolies.

On the political scene. two of the three
successiul candidates  for Congress  have
Crriental origins. One is yvoung Dan Inouye,
who fills Hawaii's lone seat in the House of
Representatives. He won his Distinguished
Service Cross—and lost an arm-—while fizht-
ing with the Nisel of the famed 442d Regi-
mental Combat Team in the Po River cam-
Mg,

“Though their casualties were tragic, the
comluct of men like Dan in World War I1
broght our people of Asinn blood to cultural
anid social maturity,” the Territory's last
[helegate to Copgress, John A. Burns, once
told me, “They had proved their loval
citizenship, and in doing so uained the =eli-
confidence necessary 1o assume @ ploce of
responsihility in the community.

“Without their sacrifice, we might never
have mottén statehood,” Mr. Burns said,
“though many others, of course, have con-
tributed to putting the 30th star in the fag.”

The Delegate should know, because in the
Halls of Congress he himself is given a good
deal of credit for bringing statehood to pass.

Hawaii: America's Door to the East

When | came to Hawaii 25 vears ggo. it
seemed the end of the line. commercially and
politically. Al eves were turmed toward the

Twa wars Iater, all this has changed. Fiji
and Svdney, Hong Kong and Tokyo are
familiar now, Their aspirations not only for
trawde but for understanding from America
are a vital and real thing to those of us who
live here.

The islands” brilliant voung Governor, Wil-
lism F, Quinn (page 14), views our role in
the Union this way: “We are 3 solvent
enterprise with an expanding future. More
than that, Hawaiian statehood gives tangible
evidence to awakening millions in Asia and
Africa that the Uniled States is oo colonial
power, but meins what it says about equality
of races and the democratic process.”

Napali's Towering Cliffs Wall a Shangri-La Valley Accessible Only by Sea

Ramparts of lavered lava soar 3000 rocky feet almost strmight up along Kauar's
northwest coust. Junglelike glens tucked amid the ridees offer an unspoiled world for
the adventurous  Behing these cliffs lie the secluded valleys of the Napall men, who
mystoriously sbandoned their settlements a1 the tum of the ceptury. White =and
beaches often disappear when winter’s stormy swells pound the shore.
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Watery Hawai:

Fittieth State Spans
1,600 Miles of Ocean

add up to one of the trademarks of

Hawail. Gathered for a happy occa-
sion—graduation day at the universitv in
Honoluli—these citizens of the newest of the
United States typify the worldswide mixture
of peoples and cultures analyzed in the preced-
ing article.

The wonders of this far-flune State are
charted on the new fAve-section Atlas Map
of Hawaii sent to National Geographic mem-
bers with this issue of their mogazine,* The
map, carrying 18 explanatory notes and hun-
dreds of place names in melodious Hawaiian,
will puide vou to beauties and rarities of
nature—whether you travel in imagination or
by jet aircraft and outrigeer canoe, whether
you turn mankd, townrd the mountains. or
makai, toward the sea.

The combined land surface of the Hawaiian
Islands smounts to only 6,439 square miles,
which makes it the fourth smallest State in
the Union (after Rhode Island, Delaware, and
Connecticut). Yet these islands, flung acrpss
the Tropic of Cancer in the middle of the
North Pacific, form a chain 1600 miles long
—equal to the distance from New York to
Cheyenne, Wyoming, and spanning more
meridians than Texms,

What most people mean when they refer
to Hawail are the eight largest islands, shown
in detail on the central portion of the new map.
A long inset across the top displays 25 islinds
of the new State, a glamorous mid-ocean
stramd of beads.

THI-: 71 FACES on the opposite page

Northwest of the main ishinds,
from Nihva to Pearl and Hermies
Reef, stretches the Hawaiian 1s-
lands National Wildlife Refuue,
Here ane finds probably the anly
visitors that commute between the
50th State and the 40th: Pacific
golden plovers, bristle-thighed cur-
lews, and wandering taitlers; that
use Flawail as o wintering ground
ar a way station on Hights from
Alnska, 2,500 miles away.

On o Necker and Nihoa Islands
are remains of ferraces amd Jow
stone platforms huilt by long-van-
ished Polynesians, Master sailors,
they may have abandoned their
isles for higger ones to the south-
east. Westernmost islands on the
map are kuore and Midwav, where
Japan’s bid to follow up its Pear
Harbor attack was turned back Ly
U, 8. naval and air power. Navy-
controlled Midway, shown enlarged in an
inset, includes an unsinkable aircraft carrier,
Sand Island.

Um the detailed inset of Oahu, home of the
State capital city of Honolulu, VOU CHED sep
some of the odd-shaped markings—rather like
bunches of bananis—that indicate coral reefs.
Uleared from the entrance to historic Pearl
Harbor, they still threaten sailors in some of
Oahu’s other bays and lagoons,

In Kaneohe Bay, on the northeastern coast,
the new State’s largest cluster of reefs pro-
viddes o fabulous feld of research for the
University of Hawaii's Marine Laboratory.
Eternally bullding, the tiny polvps do their
patient bit to change the island’s shoreline
Meanwhile, on the islind of Hawail, volcanoes
are at work helping to change the 50th State in
their own way, with massive overlays of lava.

Cmne simiple general rule will add 1o the en-
joyment of this new map. In pronouncing
place names, give each vowe] its full value, A
kamagina, or old island hand, may mark vou
down as & maliking, or newcomer, butl he won't
et hwhu, or huffy, about it. Especially now
that the oldest kamasina lives in the newest
malihini to the Union.

* This new map forms Plate 13 in The Sodety's
Atlas Series and b5 the 18th uniform-sized Atlas Mup
Isgued pince the setles Bigan in Jongary, 1958

To bined their mmps; more than 230,000 members
have ordered the convenient Atlas Folio, at $4.85,
Single maps of the series, at 50¢ ench—or n packel
of 1he 14 maps hsted in 1958 and 1959, ar £5.50-—
may be ordered from the Natiomnl Geographic So-
ciely, Dept. 45, Washington 6, ) C, A combination
of map packet and Folio §s available at £9.935
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The space agency brings o its tasks impres-
SV resndrcest seven reseiirch imstallations,
scillered aboat the Nation and value] at
>200.000,000; more: than 16,000 emplovees,
including many  distinguished and intensely
amd, for the 1961 hscal
vedr, & budget of some 39000,000,000. As con-
tractors, NASA has enlisted hundreds of in-
dustrial irms and many universities

dedicated scientists

Space Progrom Benefits the World

Recently [ took a thres-months” tour of
NASAs growing empire. T talked frankly
and at length with seores of researchers: and
o admanisirators, witnessed many bizarre
experiments, and gained an intimate insigh
into plans and problems

This searching examination cobvinced me
Huil oor future position In the space race
will be far stronger than NASA's critics pre-
dict. Mustery ol space reqjuires the hlunting
NO country can
send men to the moon and back, lor example,
until it develops new space crafl  materials
that will withstand unprecedented hent and
stress. [t 15 in such basic, little-publicized
areas, | belleve, that NASA's most sionificant
contribution: are being made

Dr. T. Keith Glénnian, NASA chief. de-
clares forcefully that, even today, our position
compares fayorably with that of the Soviets

“We have a soundly based program, techni-
cally and scientifically,” he told me. *“That
s what will b most useful to the world
Unless the Russians do something vastly dit
ferent from what they have done 10 date, we
have a better program

“*1 do not say this in deregation,” Dr. Glen-
nan went ‘oo, bt the information that has
bien retrieved from the hedvens leaves the
balance m our favor. We muost moke the
American public aware that the be-all and

il midny t:h.-mn_'l.' jiruhirrw-

end-all of space exploration is not to match
the Russians <hot for <hot.™

Perhaps the word “scope” best characterizes
NASAs program, It ranpes from our first
man-in-space effort—Project Mercury, with
its seven celebrated astronaut=—1o advance
planning on projects so “far out™ they seem
ke science fhcbtion. [tis 8 program of con-
trasts; sclepusis work on radical new mepns
of propulston for interplanetary  journeys
while, next coor, colleagues plan ultrastream-
lined supersonic jet transports

The space timetable for the next decade
{eatures some 250 major launchings, eontinu-
ing a program that already boasts more satel-
fites and probes than the Soviets have fired,
In 1941 we will attempt tiv It the moon, and
the following vear we will try to place instru-
ments there inoa “soft landing,” so that they
will radio back Information. Also, in 19672
we will shoot rocket payloads close to Mars
and Yenns

Modern Magellan Will Civele Mooan

By 1964 the space agency hopes Lo send a
rockel around the moon and back to earth.
Later in the decade there are ambitious plans
for duplicating that tlight with & manned
space crall and even for erecting a station
. SpAace.

When will we put 2 mun on the moon?
Not until after 1970, the experts say

Project vourself into NASA's challenging
future and imacipe this seene:

A space craft hurtles through the vold of
mght at 17400 miles an hour, s blunt nose
and dull metallic sides reflecting little light
from the blaging stars. Hawail, 125 miles
telow in the black ink of the Pacific, falls
behind; five minutes ahead lies the United
States mainland and the promise of dawn,

Tenston . ..a cumbersome pressure  suit

Allan €. Fisher, Jr., i« the only member ever
chosen twice by the Aviation Wniters Association
or 1s rnw-rr—rl 1’:|||.:;1.:_=:1-_'—ur-|'1|:-||l: WITLERE award.,
the James ). Strebig Memanmal Trophy, The as-
spcintion gives this prde annually for the hest
wrling an aviation or gstronaulis,

Assistant Editor Fisher won the irst awand for
his article, " Avintion Medicine on the Threshold
of Space,” in the August, 1953, NarmosaL Geo-
cRAFHIC. "Cape Cinaverals 0000-mile Shooting
Lillery,” m the October. 1989 jssue. brooght him
the second, honar

Lovering his . prize-winhning pssignments, Mr
Fisher has scraped through a bellylanding in 2
jet, ridden whirfing centrifuges. and made exclu-
sive viElls to remote missile (eacking stations
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Time: 5 minutes
speed: 1,600 mph
Altitude: 125 miles
Astronoul’s weight; Zero

Time: 2 minutes 5 seconds 4

Speed: 4,000 mph Smoll jets turn copsule
Altitude: 45 miles / 50 blunt heat shield foces torword,
Astronoul’s weight. Zaro

then tip copsule 30 periscops

i paints down
- Cantri

ntrifugaol forcs counteracts gravity;
astronout iz weightless (see preceding poge)

Five saconds after burnout
astope device is jatlisoned.
seconds loter, copsula

separales itsall from rocket

(see cutoway diogram, poge &1)

Time- 2 minutes
Speed: 4,000 mph
Altituda: 40 miles
Astronaut’s weight: 1,200 pounds
Raprd occeleration pushes astronau
nins! saal with crushing force,
multiplying his waight

should Redyrane fail, \
small riocketl blosts
ostronaut to solety
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Tima: 7 minuies

Refro-rocken, required for Spead: 3,000 mph
later global Rights, et Altitude: BO myjles
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Speed; 4,000 mph
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naut's. globe-girdling flight. Next yvear an
Atlas rocket will blast & man into arldt a2t Hive
miles a second, and he will circle our planet
three times in o mere 415 hours.

But sometime before the end of 1960 an
astromaut will take the first lentative step
intio space.

Une morming, probably before the first hint
of down, he will climb into g one-ton conical
capsule atop # Redstope rocket at Cape
Cannveral, Flomda: He will recline upon a
contour couch, sweat out a long- countdown,
then endure an acceleriative force nine times
his weigrht as the missile blasts him a hundred
miles high, Sixteen and o bali minutes after
take-ofl his capsule will parachute into the sea

Little Joe Rocket Huorls
n Space-suited Monkey
Into the Stratosphere

Ii the booster mocket launch-
Imr an peironatl fads, the
Mercury capsule bluosts itseli
{ree of the booster and para-
chutes into the sep. last
January NASA scienlists
lested the escipe procedure
with o copsule carrying a
spetcially tradned, siv-poond
rhesos monkey, Miss Sam.

Reging streamers of fire
lift Little Joe, a solidgmro-
pellant boaster, from Wal-
lopw Islong, Virginda (lefr
Aletal tower atop the cap-
sule supports an escape
mcket. At 36 500 feet, the
escape rocket aEmiles: I oo
sinigle gecond o whisgs the
capsule 250 [eet to the right
of its booster {abovel. Para-
chutes eased Miss Sam down
lo the Atlantic for a quick
recovery. CGoing up. the
monkey endured an’ accel-
eriative force 14 times her
weicht, but =he emorged
from the capsule frsky and
tmscat bl

Diressed for mke-off inoa
cistom-latlored smce it
(Fight), Miis Sam smiles
ke a model moa toothpEste
advertsement. Her scientist
[rienids say she will morry
sam, a rhesis monkey who
survived an earller rocket
voyaee 100 miles high.
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One-tonn Mercury Capsule
Drops to the Salton Sea
in n Parachute Test

“ASA and itz contractors have con-
ducted thousande of experiments Lo
develap & 2afe design for our hrst
man-carrying salellite
Engineers =laged Lthis test of the
capsule s recovery syslem near [kl
Centro, Californita, home of the Air
Force-Navy Joint Parnchute Facility.
The capsyie. a full-scale r|1|'l|'!|-,'.-=:]'[| Wis
releated from a corgo plane at 30,000
fect,  Just B8 seconds  later--ad
10,000 feet—the main chule opened.
Blossomed to its {ull 63 feel, the
nylon canopy  (above) lowers =
burden to the land-locked Salton Sea
I'raveling 30 feet per secomd al m-
gl the capsule s biunt nose craters
the clm surface | ufpper right )
Airtight antd waterfizht, it floats
like p marker buoy {opposite] as a
launch moves in for recovery
Resedarchers have made more than
30 drop tests ot El' Centro from var-
fous altitudes. Photographer Bales
Littlehales shot these views from a
'|'||"|'.|'1'|j'rtr‘r.




Instruments will momitor the Atlas constantly
mmnt ol
rocket will blast the capsule free of 1ls booster

al the nDrsi maliunclion, an escape
Alternate systeme provide a bagkup for each
key mechanism in the satellite, and its oxygen-
enriched atmosphere will list 45 hours

Mode! capsules have been tested endlessly
in winid sight |

tunnels, o frequently  en-
during my Full-=cale
OIS, SINe CArrving monkevs, kave been fired

cointered VT -
into space and retrieved after briel flight. &
NASA is npow setting up a global net of sta-
tions to track manned capsules

My inteTest centered ol
T |;i|'||"- hut upon the seven men who bear

HivW Bver LI

that =frineest of all official titles. astronaut.

Talewnl Seouts Interviewed Astronauls

| knew 1he |'--||:-|'-|'||1|'|| the ;li"L (] EITH
talent wASA
specifications for an astronaut; b

i ;
uniisiial nun L5nle

must e a

|:|_|_'I_.-|;_|_ fest ||i‘.|'! with ol coréecdentials anil

| 5000 hours of mnee ight time, o rrduaie of

i test-pilot school, an engineer, onoer ame $4,

aore thitn
NASA interviewed
a harrowing ordeal of
physical and mental examination,

Judzes finaily selected these seven men:

anel no taller than hive feet eleven
1 00 sdlunteers responded

EQ and picked 32 (m

Vireil 1.

slavton, Aar

(Cant
{ar1ssiim

Leroy (. Cooper, Ir.. 'Capl
and Capt. Donald K.
Farce: Lt, Malcolm 8 Carpenter, Lt. Comdr.
Walter M. Schirra, Jr., amd Li Comidr.
Alan B. Shepard, Jr., Navy: Lt Col, John H.
Gleon, Jr.. Marine Corps (page 34)

[he Space Task Group maintains its head-
Langley
sprawling collection of laboratories and winil
tunnels in & campuslike setting near Hampton
There 1 the nstronauts
m n series of meetings squeesed into their
bt 5y s¢herdules

Much that has been writien mives |

(uarters  al Research Uenter, o

\Virm i, laliged 1o

wem the
an impression they deplore
Ity their own minds they remain Les) |_|;|||T-.
and engineers. now called to the most chal-
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ably in the spotlight, the others rake om
with frank words and unmerciful gibes

[Ty civilian aften’ carry
briefcases, and—except for a tendency toward
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fame spunl 1

WL clothes,

aqorts jackets—might be mistaken anywhern
Their mature vears
Cooper, the young-

oldest. wall be 539 this

for earmest businessimie.
bolster this Impression
pat, 15 A3 Glenn, the
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ach is married sl has at least one child
with the exception of lenn, who commutes
on weekends to his home m a suburb of Wash-
nglon, Ly, U, all live niear the Langley Center

Like many of us whose jobs are less spéc-
tacular, they often wish Lheir work permitted
miGre mme ot home, As Grissam put it~ Dhe
hard part is stalling the wife off on things
i dio around the house

But there ends the resemblance to hum-
drum Average Man., Thougrh they haven't
the look of muscled athletes, each is n -i||||-||-
physical specamen.  They keep in shape with
swimming aml divine.: =2olf, tennws, and hand-
ball. Glenn, in the Marnnes' best Spartan

tracition, does cdadly roadwork

[Lach man alsa possesses an mtellect fas
nigher than average. This becomes obvious
a5 you talk to them. They know their project
i rrnute  techmicil oetaal il all AN £X
tremely articalate

Vhey Delieve—sas do many NASA officials
that the Soviets may beat them into space

I 'k - 1 = L - i e - 1 1
Mercury personnel work at a fast pace with

||":" .'II'_|".'.'-r ||II|II'i1_'.' bt th competition 2ol

an varkier start. Apparently the USSR, has
notl S50 U A vlishal tracking net, but the
LA TR pissess  rockets [ e ful enourh to

murl not one hut two men mio orhil
¥ WOIL have enough prrwetr o kick LA
everytiung you wanl to—which the Russians
Y-

Laan Mavhbe they can afford o po without

I:||"-|' Wil Lalll (i 2l Illl il !I'.:"I'." o .'.-I.ill ™~

tracRing ranpes.

His statement reflected a. general impres
s that the Soviets. who have rockeis with
twice the thrust of the Atlas, might launch a
Beavier, more versatile oraft than the Mer-
cury capsole

A Ciant Firecracker—Actuanlly
nn Escape Rockel— Perches
Atop the Mercury Capsule

Alclann vMremait Corporation, the can-

~d.Ld
sule s monuficiurer, il this foll-scale
kel of shegt metal, Real satellites an
made with an outer shell of heoat-ressiomn
coluill amg an mnies he ] FLIERTN L] §i

silntion between the Livess shields the ridet

apain=i heal Hil and] piodsp

Lhe opon entrance hontel vawns in th
apeule s cenles Betro-rockets to be fid-
sOifjed] BTter e, project from the hlunt heal
el at both
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The competitive spirit of the astronauts is
stich that they would like 1o be first, despite
afficial disclnimers that we are in o space race
Hut evervihing tikes a back seal to the im
medinte peoblem of gettine o mon into space

| suspict there 15 plenty of awareness
at high levels of internations] competition,’
shepard lold me with a ari ‘But here il
Langley we're all so busy irying 1o get some-
body into orbit that there's no time left to
WOEEY mawt | ne compt L tyon

The astromauts are sopremely confident
that space esploration will benefit mankind
in. undreamed-of  wavs several  times |
ncinted out that LAY I||_'l|||I:- believe ather-
wisd, and the thrusts always brogeht pungent
replies. For example, Grissom said;

You don't know whit you'll get out of it
until you try. Wernher von Braun once told
story ooy that line., In Parns one dav
Benjfamin Franklin waiched the nscent of his
lory s first gas-filled balloon. Someone asked
him what #ood the balloon was, Franklin re-
i, *What eood s

“oo ape has to sell space fight (o n per

a hapyy

on who believes in it Camenter declared
put 1t that person ha=n't faith, nothing you
can- say will sell him.

“"Unknown”™ Intrigucs Space Fionrers

v reveiling comment by Walter Schirra
tvptied the motivation Tell b all the astro-
navis. I had told Schirra of 5 test-pilos
wumntance who, above wll else, envied the
=tronauts their chance to be the fArst mer
o 4pe Lthe world [from space. | he |"| L
believed anvthing that happened later in
their lives would be anticlimactic.

Z“'i]".:ll'.l - -'|':_'|_'-. Lerp e |III|.'.|'-E wilhy ._fi-:-_[I|_-r
There's so0 much coming behind this first
orogrant,” he said, “We want to Enow if men
citn. bive and work in space. To po up jusi
tor a loak, s 1f that represents all you can
do, & a selfish thine. [f we felt the Wiy
wie wouldn't be v Lthe progrim.

The astronauts, while intent upon scientifi
PAITPORES, ATe 1ol 1IN nxitive (o the venturdnge
romance of their task. Leroy Cooper spoki
i “mans msatiable curtosity to know whnt
the unknown holds." He told me they all
shairee]l that ||'i|l"5_|_l.' "|-'-.|;- .=|:'.l..j_'. = |'|_:1|,| i
strong ven (o see what was on top of th
moantain,” he kdded

Perhaps the astronablz seem struck from n
sngie mold. Hut even on short acouaintane
| thought their personalities differed markedly
For inslance, one man impressed me as the
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terminated his fAight with the retro-rocket

Fver since their appointments, the astro-
mauts have undergone rigorous training. They
ride centrifuges. duplicating the crushing ac-
celerative force they will endure; practice
many hours with devices that simulate cap-
sule control problems; and, in jet planes,
experience that most unusual of sensations,
weightlessness, While in orbit, centrifugnl
force evenly balances the tuyg of gravity, ren-
dering the astronaut fenther light. This effect
can he duplicated for as long as 60 seconds in
a jet flving up and over in a roller-cosster arc

some years ago | experienced the weird sen-
sation above Edwards Air Force Base, Cali-
fornia. The astronnuts have trained at the
sume site. While Hoating i & North Ameri-
can F-100 cockpit, they practiced feeding
themseives with soups and juices squeezed
into their mouths from plastic bottles,

I thought weightlessness extremely pleds-
ant. Some of the seven agree: others are
merely indifierent toward it. Cie important
fact seems established: At least for short
pmnrfr- it does not interfere with bodily func-

“That's a nice thing sbout the hasman
h-u-d}r, John Glenn said. “It seems 1o work
independently of gravity,”™

First Spaceman May Be Picked by Lot

Which man will be first inte space? [
officinls know, they won't sav. They claim
the decision may be maile by lot. Air Force
Lt Col. John A. Powers, spokesman for the
astronauts;, and their “mother superior.” says:

“If they maintain their present level of
capability, it will not matter which one we
pick or how we pick him; we will have six
just as pood behind him.

In the idiom of missilemen, the Space Task
Group's “honcho,” or boss, is Robert R, Git-
ruth, a brilliant, harried engineer, He told
me comething about the problems NASA faces
in gelting iis Grsl astronsut =afely back to
earth.

“Uin the first mission, the capsule will start
ti get out of the recovery zone after circling
the earth three times.” The planet’s rotation,
he explained, will constantly swing new ler-

rain beneath the capsule. Not until passes
15 to 17, nearly 24 hours after take-off, will
the astronaut agdin be in position for a
landing in the Atlantic Missile Range recovery
AFPR.

“As we praduate to more ambitious space
Hights." Gilruth continued, “we -shall have to
add more recovery teams. each consisting of
planes and ships linked by radio networ
I asked him what he meant by ‘‘more am-
bitious"” projects. He wns naturally unwilling
to make too many predictions. “1 can tell
you this much,” he said. “Research is in prog-
ress an the problems of orbiting a two- or
three-man space station.”

Imperturbable Alan Shepard permitted me
to hover at his side one morpine while he
“flew™ one of the simulators in which the ns-
tranauts train, Clad in a pressure suit inflated
biowrd tight, Shepard lay upon a contour couch
and stared at instruments above his head.
Needles jittered wildly as engineers fed prob-
lems into fdight indicators, With his right
hand Shepard operated a small control stick,
correcting deviations shown by the needles.
Other instruments recorded his score,

Tumbling Chair Operated by Jets

After the 1est Shepard told me it simulated
an atmospheric entry trajectory and esplained
that the retro-rockets will make the capsule
roll, pitch, and yvaw. “[t's the hardest part of
the Hight" he added. “The rest of the time
we will be pretty comfortable.”

Later 1 volunteered to ride n more elabo-
rate triining device, a chair that spins and
whirls like a bit of confetti trapped in a
powerful wpust, iz pame: MASTIF (Mul-
tiple Axiz Space Test Inertin  Facility),
NASA built 1t in a huge wind tunnel ot Lewis
Resenrch Center in Cleveland  (pages 50-51),

My first look at the gadeet touched off a
hit of inward guaking. About 12 feet above
my head o hupge, thronelike chair tilted at o
crazy angle within an elaborate Iramework
of tubular metal. T glimpsed a cluster of
round tanks amid the tobing, and engineer
Francis J. Stenger explained that the tanks
fed mitrogen pas to jets. Using the jets, he

Captive Atlas Engine Spews Fire Into a Smoke-bluckened Canyon

Rocketdyme, alder of the powerful engines wsed in Atlas and other missiles, test-fires
its products high in the Santa Susana Mountnins of southern Califermis. Towering
te=t stands, erected on rocky heights above narrow canyons, (ether the engines during

trials.

Tanks atop one stand feed liguid oxygen and a kerosenelike fyel 1o an engine

A water-cooled baifle plate at the base dellects raging flame into the canyvon.  Josguin
Murrieta, o bandit of gold-rush California, hid from posses in these rugged gorges.
Film companies have weed the canyons as sete for Westerts.

Gy
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would set me whirling, but 1 could control
them from the chair, he assured me, and hring
mysell right side up.

No astronauts had trained in MASTIF at
the time of my visit. HBut test pilat Joseph 5
Algranti szid be had ridden the chair up fo
290 revolutions per minute without il effect.
Others had experienced blurred  vigion and
maused at this speed.

Someone beckoned me to a ladder; T
climbed it, slipped gingerly into the chair,
and technicians belted me fast with, among
other things, a broad girdlelike strap to sup-
port my insides. My right band grasped o
little contral stick,

“"Rendy?" Stenger asked.

| heard a blast of escaping nitrogen. Then
I sagged in the straps and looked specula-
tvely ab the floar: it was where the ceiling
bad been. When Stenger righted me; be said,
“Now vou take it

Experimentally 1 rolled the chair and
pitched it to get the feel of the cantrols,
They seemed shupeish, far more so thin in
an airplane. But the sensation wis mild.
Since the chair lacked forward motion, no
heavy-as-lead G loads, or multiples of the
gravity force, could pile up.

Nest | mixed vaw maotion in with the roll
and pitch, and for 15 minutes procticed
bringing the chair upright and motionless.
Mindful of my years and sedentary ways, |
kept' the rp.m. well below Algranti’'s 20,
Instruments  [aithiully recorded the chair's
attitucle, but T weldom referred to them,
linding it easier b use o nenr-by Dight of
steps for position reference each time it spon
Into view,

Reference 1o surroundings rather than to
instroments, at times, may alio be easier for
astronguts. An engineer told me lnter that
NASA plans to install around MASTIF a
backdrop showing earth and stars: as they
might look from a hundred miles up,

Cliders Will Suceeed Mercury Capsule

Designers look upon the Mercury capsule
as & crude first stop in space vehicle design.
Its long, curving fall through the atmosphere
apes the plinge of a ballistic missile. Later
vehicles will be bigzer and will ghide in the
atmasphere,

Here designers run into the weight-lifting
limitations of United States Dooster rockets.
Atlas, our Diggest. exerts 560,000 pounds of
thrust: Jts Soviet counterpart atlains an es-
timated 700,000 pounds, Moreover, the At-
las has only recently become available in quan-

B

fity to NASA At this writing all but one
of our satellites have been orbited by lesser
rockets, Thors amd Jupiters.

For a time Soviet fents seemed dazzling
by comparison

Sputnik 111 contained a scientific pavioad
of 2,925 pounds, far surpassing the best we
werg then able to achieve,

How did the lag occur? The United States
military held back in booster development
until weighty atom bombs could be sealed
down in size, thus permitting smaller rockets,
The Soviets, not waiting for reduction of bomb
size, built far larger boostérs. Now NASA,
because it must use presently existing rockets,
inherits criticism for & decision made long
before the agency cine into éxistence.

Many wonder, without making allowance
for the booster lag, why NASA doesa’t at-
tempt more dramatic “firsts.” Crtics com-
plain that it shows little disposition to do so
and moves slowly, with too little money.

L, 5. Leads in Satellite Box Score

“In the minds of the general poblic and
news: people, the space race, or contest with
Russia, is a race [or spectaculars,” savs
Dy, Glennan, “In such a race the Russians
hold all the cards because they have a thrust
cupeibility bevond anvthing we have. Because
of this, they do not have o take the risks we
do. They cin use heavy guidance systems,
whereas we canpot at present, and they can
pick and choose their targets.”

But Dir. Glennan places faith in the
“soundly based program” outlined earlier, He
points oot that, as of Mav first, the United
States had launched 15 earth satellites, com-
pared to four for the Soviets, and the NASA
chief alsy takes pride in such highly success-
ful experiments as the Pienecr V' probe (page
84). Ax Tor Tuture specticulirs, the Undted
Stutes may for o time play tortoise in some
respects to the Soviel bare.

Vast sums of money would not be a cure-all,
according to Dr. Hugh L. Drvden, NASA's
Deputy Administrator and, since 1951, o Trus-
tee of the Nationnl Geographic Soclety.

“We reqguest money af 8 mle consistent
with what we believe we can accomplish in
a senzible, fast-moving program.” he said.
“The present budget will give a program that
will rapidly increase our capability, amd we
believe It will put us in 4 lending position.
We should feel greater assurance in meeting
our schedules with more money, but 1 don't
think we should make this a crash progrim

( Contimued ém fpoge 7.3)



Like a Ponderous Bell,
Saturn Rocket Maozzle
Hungs From a Test Stund

Eight engmes clustered o
gother and firmg o umson w
give Satugm a thrust of
N0 piunds—more than twice
the. estimated power of the
soviels laredt known countes
part. A tein of [0rmer Army
scientists, now transferred (o
WASAL ¢ developinye Saturn ol
Lhe George O Marshall Spmce
Flicht Center. Huntsvifle, Ala-
hioma. The scientists hope Lo
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tional i 1964, after gl Lests
al Cape Conaveral

Meanwhibe, Saturn s engmncs
undergo ground trials at Hunts
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wim Brmaun, the {ommer Georman
rocket scientist, hends the Mar-
oace I light Center, In
ilon  to bulldmg  Ssaturh
s cofler ni=0 direcis Kockel-
developmetit of engines

Wl

r1ij










.
=
P
-
e
s
-
—
i
—l
=
&
i
-
[
o
ur
—r
=
==l
e
=
"=
-
.
—
o

pelp

G




Exploring Tomorrow With the Space Agency 73

with great duplication of effort and waste.”

Associste Administrator Richard E. Hommer
save NASA cannot risk channeling its efforts
toward limited objectives, however spectac-
ular, at the expense of diversification.

The Soviets, he pointed out, have concen-
trated recently upon lumar probes. “But
suppose they suddenly changed divection,”
Horner said. “and put their emphasis on, say,
weather =atellites. If they concentrated all
their efforts in this feld, they could make
some very specticular successes and people
would say, ‘The United Stiates is beaten
apmin,’ Our feeling is that we must bave a
diversified program.”

Homer alsa hit at the “nonsensc” written
about the race to the moon. He shid rocket
development for lunar flight is only part of
the problem, We must also pin down a multi-
tude of unknowns, such ns the rsk mvolved
in sending men into radimtion from solar fares
or throtugh the helts of charged particles
trapped high above the earth

NASA Pluns Family of New Rockets

Meanwhile NASA attacks the booster lag
on two fronis.

First, it plans to make better use of existing
hoosters. Their upper stages have been
makeshift rockets not specifically designed
for matime with Thors and Atlases. So NASA
has had to pay a costly pepalty in the ratio
of take-off weight to payload weight. In the
| 42-pound Explover VI satellite, the ratio was
740 1o 1; with properly tailored upper stages,
the ratio would have been about 50 to L

such carefully crafted second and thind
stages should be available in the immedinte
future. Assembled in rocket systems namaed
Centaur and Agenn, thev will match or sur-
pass present Soviet payvloads.

Later the program calls for new super-
hoosters that dwarf present Soviet rockets,

One, the Saturn, clusters eight engines
vielding a combined thrust of L5 million
potnds (pages 69 and 70), Dr. Weérnher von
Braun and his team at Huntsville, Alabama,
now transferred from the Army to NASA, are
developing Saturn. They will begin testing
their pifspring’s engines this vear. When avail-
able, perhaps four vears hence, the hooster
could eise a two-ton pavicad to the moon,

A second behemoth, the Nova, would clus-
ter four pew engines, each with a thrust of
1,5 million pounds, or six million total. This
boaster, not ne far nlong as Saturn, is the only

one that could lift enovgh equipment to land
men on the moon amd bring them back.

Certain wordsmiths of the press gleefully
prod NASA by pomting out that in astronomy
a novi isan exploding star. So far the name
of the new rocket his not been changed, but
various possibilities are being considered

Big booster developrment, while replete
with headaches, is not the only tough problem
facing scientists who plan advanced space
Mght. Earlier | mentioned unprecedented
heat. A< an introduection to it, visualize thie
infernolike scene at the Langley Center:

I am standing at a respectiul - distance
from a hoge structure of corrugated metal
shaped like a motorboal. Now  engineers
lower quartz-tube heating lamps over  the
bizarre hull, Somecne throws a switch; lamps
blaze like the sun. Thouogh 1 stand behind o
transparent plastic barmer, waves of heat en-
gulf me; light stabs at my eyves despite pro-
tective gogeles.

For many minutes engineers torture the
aructure with lamps that reach 4.700°F.
Then the savage light fades, and | blissfully
breathe cooler air.

That curious motorboat represented a big
forward step in space vehicles, the “Hiting
body,” designed to fly back to earth as a
glider (opposite). The powerful lamps simu-
Inted the heat it would suffer from air friction
on returt from orbEt

“ew Metals Necded for Space Ships

In designine such a craft. éngineers face
more formidable barriers than they encoun-
terid in the Mercury capsule. True, the cap-
sule sustains 2,600° F. on its blunt nose, bul
very briefly. A maneuvernble glider would
have to withstand as much as 30007 on some
parts of its sorface. and the heating period
would last 20 minutes,

Here disigners run into 84 materials prob-
lem, Nickel alloys, for instance, lose strength
as they approach their melting poinl, about
2.500%. So a feverish search is under way
for better heat-resistant metals; graphite and
various ceramics also are possibilities.

An ablative substance, as used on the
Mercury aupsule, could impose too great a
weight penalty on a ylider. But gases or
liguids might be civculated through parts of
the elider as coolants, Also, same thermal
stress can be avoided by clever structural
design. Corrugations in the motorboat, for
example, permit an accordionlike movement



Supersonic Wind Blasts Frozen Motor Ohl
Shaped Like a Missile Nose Cone

When a missile cone slashes into the atmosphere.
frictional heat vaponzes the blunt nose in a process
called ablation. A Gery shock wove deflects searing
temperatures from the cone's sidez and protects the
payload. To siwdy ablation, scientisis at Ames Re-
search Center near Palo Alto, California, devised the
“popsicle technique.” They {reeze dyved oil in molds.
then subject the blunt-nosed models to wind tunnel
tests. Peering through a glass port., an engineer
(left ) observes the efiects. Gelatinous oil, torn from
the model by air traveling three times the speed of
sound, streams like molten material from an over-
beated missile. A cameraman records the action,

o

Raging air, heated to 3,000° F.,

to earth, muﬂmﬂummi:lhutun

lﬂdmgrdm-nfwmp Graphite
protects this area at the bottom
of the model.
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when the increasing heat causes expansion

Fnctional beating becomes a nightmarish
problem during return Hights from the moan,
A\ lunar velncle would hurtle mmto our atmos-
phere at 235,000 miles an bour—the speed it
must Kill before landing—compaved to 15,000
miles an bour for 4 ghder descending from an
earth orbit. This Is a difference in velocity
ol approximately 40 percent. Oné might as-
sume thai the difference in temperature he-
tween the two ships also would be 40 percent.
but the heat rate is proportional fo the square
vetually a moon ship would have

of the speed
twice as much heat to Coe with as would an
arbital glider,

MNADA frankly says it can’t handle this
problem of doubled heat mate yet; it can’t even
duplicate the tremendous speeds and tempera
Lures in wind tunnel experiments,

In the comic sirips, space ships beat the
heat by gently lowering themselves 1o earth
must rockets. Try to do i
in reality, bowever, and you must build a
ship at least 50 tmes as big as the proposed
gliders In order to carry the necessarv fuel
lor braking.

with peverse-t

Moon Trip Requires Precise Guidanes

Keturn from the moon alse involves an-
other severe problem, guidance. If the lunar-
naul slams into the atmosphere at too steep
nn angle, he may be crushed by abrupt decel-
eration in the thickening air, and fricton
mily make a nery pyre of his ship, If the
anglé is too slight, his ship will merely graze
the atmosphere; insufficienthy
will hurtle past earth and out into space. So
soeniists bave figured he must hit an "entry
60 miles deep

retardled, 1

corridor

Hut 60 miles is less than one percent of
the earth’s diameter, a froction corresponding
to the thickness of the skin on an apple
suppose William Tell bad been wid, “Shoot
the skin off the apple on your son's head—
but den't hit the apple." That's the accuracy
requirement refurning moon vovagers face

NASA, geared for a long pull, is confident
it can solve these problems. The philosophy
of its sclentists was well expriessed by Ira H
Abbott, Dhirector of the Office of Advanced Re-
search 'rograms,

“A gomd research man knows enough aboul
the problems to be pessmistic,” he told me,
“bul he is also optimistic enough to think it
can be done.”

Determmned optimism characterizes NASA's

altdck on stll ansther ohstacle, meteor dam-
age o space ships

Sclentists estimate that about 10,000 tons
parth’s atmos-
phere ench day, and this rubbish races through
the solar system at 23,000 to 160,000 miles an
hour. Fortunately most of it consists of ex-
tremely minute particles; meteors the size ol
a prain of sanl or lareer are believed relntively
mre; But we can't Iepnore that somdd grain
When traveling in the top range of meteor
speed. it packks 100 times the energy of a
And. =cme-
ling as big 45 a lead BB from an alr rifle—
well, you can compare its potential to the ex:
plostan of two sticks of dynamite

The Mercury capsule runs little risk of
[ts thick,

of celestinl debos bombarid

Bullet from & high-powered rifle

being ‘holed lke 0 Swiss cheese.




Plastic Bullet Streaks From o Gun

l.ike o Fiery Missile Fualling to Eartd

Four stx-inech nmavol Funs

Geuns also spoulate meteor Fiits
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Weathervano or Bizaree Jouvelin? Model Spoce Ship Sugzests Both

mlectric engines would drive this curlous eraft. Workmen might assemble- 11 on an
orbiting space plitform, using (ools and parts ferried up by conventional rockess
Dlesigners plan a nuclear reactor in the red nose to provide power for electric pencrators
in the yellow tank. Rear tanks enclose engines and crew's quarters. Elnngated mdiator

fcentor) dissipnles cxcess beal

versatile, Ome scientist assured me the day is
nol far off when 4 businessman in Log An-
¢s citn chat with an associate in Pars by
sateilite relny—without the delayvs that some-
times vex him today,

Weather and communications will pet Lthe
strongest initial emphasis, but satellites hold
promise in many areas; for example, as navi-
gational aids (typified by the Navy's Tranri
=B satellite), as tools for reodetic SUrvey, or
as astronomical observatories. These and
other possibilities have been explored in pre-
vioys NaTioNal GeoceArHIc articles.®

Pe

Energy From Sunlight for Space Stations

It may seem sirange, since NASA worries
about meteor damage, that we should launch
anvthing o limsy as a plastic balloon.  But
these huge spheres are deceptively durable.
In the vacuum of space they inflate rapidly.
Though punctured, they will not collapse be-

AL

rom  the
speciilizes i propulsion, developed the model.

reacine, Lewis Resewrch Center  which
A MNASA technicion holds it alof

czuse they have no weight of air upon them.

Langley’s Space Vehicle Group thinks light
weight, aluminum-coated plastic looks prom-
lsing for many applications. It alwn looks
weirdly beautiful when fashioned into shim-
merimg models of hituristic space stations.
William ], O'Sullivan. the group’s chief, led
me to & room filled with such models

A gleaming [2-fool balloon first caveht
my eve. It might have been a beach ball
awalting some giant in a plaviol mood. Next
my awed gmee turned to o softly lighted 12-
oot antenna shaped like ao soup plate, |
gawked at i s0 lone that (VSullivan had to
call my attention to ‘his tabletop models
umbrellas of plastic stretched tautly over
irngile ribs (page 82).

* See, in the Natmmay Geocuarmic: “How Man-
made Satellites Can Affect Our Lives™ by Juseph
Foplun, December, 1937 amd "Space Satellites, Tools
ol Eurth Research,” by Hedne Haber, Apell, 1955
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Exploring Tomorrow With the Space Agency 85

would spiral around the home planet for o
time, building up speed, thén head for some
distant targer.

Aguin let's consider a Mars trip. When
they restched a Martinn orbit, astronauts
would descend to the planet in a little chemi-
cally powered “space dinghy." Later they
wirltld rendeevous with the mother ship for the
return voviage. A round trip might last 350
ays.

NASA Supplants Older Ageney

Junkets to Mars are the product of recent
thinking, but NASA is not the Johnny-come-
lately to space planning that one might as-
sume, At jt= birth on Octoler 1, 1958, NASA
uhsorbed the National Advisory Commitiee
far Acronautics (NACA), a distinguished re-
search organmization. This predecessor. though
concentriting on aviation, accomplished much
spadework for the transition to space.®

The new agency’s inheritance included 8,000
emplovees, many highly trained, and five in-
stallntions: Lanyglev, Lewis, and Ames, plus a
rockel lounching focility at Wallops Tsland,
Virginia, and a flisht research center at Ed-
wirds Air Force Base, in California,

Born half grown, NASA quickly matured.
It ook over the Navys Project Vanguard
tesm and assumed the Army's contract reln-
tipnship with Jet Propulsion Laboratory near
Pasadena, California. Acquisition of Dr, von
Broun's group at Hontsville, Alabama, added
5,300 employess to the payroll, and the new
agency also took title to Army laboratories
there, valued at 100,000,000, President Ei-
senbower has named this installation the
George C. Marshall Space Flight Center in
honor of the late Genernl Marshall

Additionally, NASA is huoilding the Goddard
Space Flight Center at Greenbelt, Maryland,
a multimillion-dollar laboratory nomed  for
the late rocket pioneer, Dr. Robert H. God-
dard, With this accretion, savs the agency,
its mapid growth will be virtually complete.

Employees of the old NACA hold many
of the new agency's key jobs, especially in
research. They hive long had a reputiition
for legerdemanin in solving aircradt problems.
but I was impressed at how easily they haye
adjusted 1o totally mew areas of work.

Lewis Research Center, which specializes
in propulsion, built a 513000000 materials-
testing reactor at Plum Brook, & former Army
Ordnance facility near Sandusky, Ohio. Few
Lewis scientists knew much about nuclear

engineering, but they educated themselves;
designed the reactor, and soon will aperate it
Their research aims at nuclear rocket prab-
lems and power plants for space ships,

At Armes Dr. Max, Heaslet heads a *'think
sroup'” called the Theoretical Aerodymamics
Section. He admits this old name is a mis-
nomer ecause the thoughts of his men are
now out in space. How do solar fares affect
the warming of the earth? What do we know
—and what must 'we learm—about planetary
atmospheres? These are typical problems:

Heaslet’s men, who [ormetly speécialized in
air-fHow studies, now sacrifice many nights to
the study of new disciplines, such as astro-
physice. “You leaf and wou browse,” said
Heaslet, “"When one of the bovs comes up
with an idea, we submit it to the abrasive
action of the group.”

Raobert T. Jones, a member of the group,
sugpested the swept-back wing for supersonic
flight in 1943 —unaware that a German had
hit upan the idea at about the same time.
Today the distinguished Jones gives little
thought to airplanes. A mathematically in-
clined engmineer, he obligingly lectured me for
half an hour on &n applicition of Einstein's
relativity theory to space travel,

Switch From Missiles to Meleaors

Another long-time Ames aerodynamic ex-
pert, B Julian Allen, won fame as the brain
behind the blunt-nosed missile shape.  In
earlier experiments warheads with needle noses
burned up in the atmosphere. Streamlining
had worked well in high-speed aircrait, since
it lessened air resistance. But good merody-
namic shapes trap heat along their sleck sides:
warheads, traveling far faster than aircraft,
cannol withstand the savape temperatures.

“Half the heat pencrated by friction wus
going into the missiles,” Allen told me. 1
reasoned we had to deflect that heat into the
air and let it dissipate. Therefore stream-
linedd shapes were the worst possible; they
had to be blunt.,” Allen’s brain child works
s0 successfully that the strong shock waves
from today's Dose cones carry off 99 percent
of the frictional heat.

Nt illogically, Allen seeks new clues o
entry ridifles by studving meteors, Keading
up on the subject, b found that people who
happened to be near [alling meteors often

* Se¢ “Fart Finding for Temorrow’s Plases,” by
Dir. Huigh L. Dryden, Dircctor of NACA, Natisac
Lroonari, Dlecembar, 192535



reported a hissing noise, Tt was reasoned that
the noise might be radio frequencies that were
changed and made audible by contact with
near-by objects, such as rocks or buildings.
Sure enough, Allen's delicate instruments
picked up radio frequencies in the wake of
man-made meteors—the high-speed  pellets
fired by gas guns.

Now Allen plans 3 number of small receiv-
ers to record the woices of “falling stars.”
With this information he can compute the
course and speed of meteors and deduce their
hesiting rate—all aids in the continuing study
of ablation,

Designers Seek New Aircraft

But space s not NASA's sole concern. It
continues the nircraft research of its pred-
eCessar,  Currently the agency works with
the military on a family of strange machines,
VTOL (Vertica! Take-off and Landing) and
STOL i{Short Take-off and Landing) aircrafl.
some look like freaks because they tilt their
engines, or even entire wings, upwa.rr:l lo jrive
increased lift when rising (opposite).

Often no dividing line can be drawn between
space research and research in supersonic
aireralt. The fields tend 10 merge.

NASA, working on the design concepts of
a 2,000-mile-an-hour jet (ransport, rans into
a heat-resistant materinls problem, just as it
tdoes in designing space ships. An aluminum
airplane would succumb 1o a4 metal deforma-
tion ktown as “creep.”  Steel or titanium
must be used—iand the aircraft industry has
little experience with these materinls.

At Lanpley Dir. Richard T. Whitcomb has
evolved several promising models for super-
sonic transports (opposite). Whitcomb brings
to the job excellent credentials: he fathered
the “area rule,” o complex formula for reduc-
ing drag on aircrafl. Applied to the Convair
F-102, 1or example, it resulted in the “Coke
Bottle"—a fuselage pinched near the middle.

Unlike a military plane, & supersonic air-
liner must be economical to operate. This
is the big problem, but Whitcomb believes one
can be designed that would offer “great sav-
ings to the airlines, which might be passed
along to the traveling public.”

That strangest of aircraft, the rocket-
powered X-15, best illustrates the twilight
Zone between space and asronoutical research.
Within the next year or so it will carry a
man 30 miles high at more than 4,000 miles
an' hour, Never before has a piloted adrcradt
approached this altitude and speed.

Thin stubby wings will find no air as the

56

X-15 noses over at the top of its trajectory,
Then, as in the Mercury capsule, the pilot
must control his craft’s atttude with small
jets fueled by hydrogen peroxide or sufier an
erratic tumbling. Knifing back into resistant
air, the X-15" nickel-alloy fuselage must Keep
1ts strength under a 1,200 F. onslaught,

The "missile-with-a-man-in-it” already has
made headlines with flights above Edwards
Flight Research Center (page 855). These

have been warmups, proving trals by its

matker, North American Aviation, Inc. For
the big show, the X-15 has been taken over
by NASA, Air Force, and Navy pilots, repre-
senting the program’s joint manngers.

The X-15 typilies our search for something
that will fv back from space. The next step
probably is Diyna-Soar, a stifl-secret Air Force-
NASA plider to e hoosted o near-orbital
speed for a Jong fRight back 1o earth.

North American, with attrition of ma-
chirves in mind, built three X-15'% 1 timed my
Edwards visit to coincide with a flight—and,
luckle=sly. found the temperamental trio sulk-
ing in their hangar, indisposed.,

S0 1 sought out an old acquaintance, Joseph
A, Walker, principal NASA pilot for the X-135,
At that time Joe hadn't Aown the new bird,
but he had spent endless hours in prepara-
tion for the task, working out on Hight
simulators and riding centrifugps.

I wondered how successiully those small
jels, the ballistic controls for stabilization in
airfess =pace, would work. Scott Crossfield,
North American’s X-13 pilot, has experi-
mented with them ot moderate altitudes, but
they still haven't been “wrung out,” as the
test pilots say,

“l don't think thev'll do the job on the
X-15 as casily as they do on o smulator,”
Walker said. “There is o mechanical lag in
controlling the attitude.”

NASA Develops Improved Controls

He hastened to add that the lag wasn't
serioug, but he pointed out that NASA already
has something better in the works. Joe then
showed me a Lockheed F-104 fghter rigeed
with small experimental control jets in its
nose and wings. Walker, who has flown this
Starfighter many  times, told me the jets
wirked by electronic control, mather than me-
chantcal linkage, and seemed more responsive.

Looking beyond the X-I15 to Diyna-Soar,
NASA's staff of 375 at Edwards envisions a
svatemn that would integrate reaction jets and
gerodvnamic controls in one “stick.” The
A-15 has two control systems, one conven-
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Mother Plane Cradles Rocket powvereed X-15
High Above California’s Rugoed Hills
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Moraine Lake in Albherta's Valley of the Ten Peaks mirrors the Canadian Rockies;

Alberta Unearths

ATLESS and feeling out of place in my cits

H' lothes, | squeered my way through the Wild
West moh
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Maost had oncowboy shirts; some wore boots and spurs
and tight-cul Levi's Cowbovs under eight had six-
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Calpary Stumpede!




a hiker enjovs Alberta's matchless seenery

Oilmen plug o well at Rumsey

Her Buried Treasures  w vaws sover

This wae Calgarv, a Canadian city which  giant eattle ranches, wheat Iarms, and hur

cach Julv goes western with abandon in a4 geoning new INQustries And of bucking bron-
dx-riny celebration cas; and men who can ride them

For me it was the frst step inoa tnp over Eighth Avenue, Ualgary's main strecl, Was
the length and hreadth of Canpda'’s Texas- ordoned off for action. Cowboy quartels

szl |"'||-..|||-_|; nf Alberta, a 5_1:||| i st |----L_- ruked bhanjos _._|_||| whined out 'r..:Ii,n!- ol Lhe
and hehaves like the western .S, —only more  western range. Some of their cowboy mites
s, It i< a land of magnificent mountain huddled over smoking churk wagan stoves,
scenery, of fabulous oil and gas deposits serving up flapiacks and bhacon ints the out
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CANADA'S PRINCESS PROVINCE

RICH IN FARMS, FPORESTS, PARKS, OIL, GAS AND BEAUTY
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Parks. Lakes, and Oil Fields
lewel o Prairie Princess
b resod stwle, Texas-s52e6] Athertn
lords it aver her sistor priairie
provinces of Saskatchewan and
Mamioha in both area and pogl
Lok pcnn

(aeen Victorma's daughter, 1
Prinress Loutse Catolineg Allwerti
pave her hame Lo Lhe proving
swiature lures both Tourisis and
capital: Scenery and winter sports
gtiract thowsands o the extensve
national parklands, fertile plains
produce s superaliundance ol gragn
(] matoral oy, and oew s
tries are exploding wildernegs:

crossrnads intn cities

He's off st the first buck! A rider
al Culgary's lamed Stampede hits
the dirt. Mow it's up 1o the clown
dodeing (n and out of his harrel to
distract the bull, The job calls for
il COLrse

CoalrapEe, QU k wits,and
— o hrre] made of padded steesl

siretched hands of tourists (rom a dozen

COUnRLIrIes

Frontwer carts behond teams ol bholialo i

bhéred through the crowds

bucksa, stone-faced squaws, and copper

chevked papooses n buckskins rode docile
pintos nose-to-tall down ngantlet of camerns
In httle clearings 10 Lhe forest of white Stetsons,

cruare dancers swung to and fro
Vit all Eighth Avenue's activiiy

Fieathered Indian

i |||_.:||| not

compeire with whit was going on down ot the
stampede grounds. Bucking horse niders from
sl over the western United Stiates and Canada
Wi e |-.|'!|I=I1.', Lot o Lhe medancet cavuse< 1n
captivitv. Junior cowpunchers, some [rockled
and scarcely nine vears old, were tumbling on
therr heads over Lthe hornsof wild steers

Call roping, steer decorating, wilid row
ing, Brahman bhull

milking, wild horse sadd
Fii

1T il the western rodeo evenls were

David 5. Bover, of the NaTioxaL GEOGRAPHIC
Foreien Editorial Statf, covers Albberta in Uhe ol
Frakie 0l '.'.'II'|'r-:,l!I|:I|u.‘T|I.'l|I|!

Members will recall Mr. Bover's recent articles
'‘Retish Calumbna: Life Besines at 10600, im e issue
foir MArpust, 19558,
Apart,” December;, 1958, and " Portugil
the Uvepnt Maderrn,” Moarch, 16549

‘Googrnphcal Twins o Workd

LsEmh ol

there. And =o were hipdf 8 mitlion cash custom
ers, for the “greatest outdoor show on earth,
d davs of the Calgary Stam-

| |
3 E = &
ilq 'I-'l' FOEHl 1

pede, thirtv-odd yeare ago, they raced real
range chuck wogons, with spavined olod rang
1Orses 1 harness

Loy s
creaky oz ever, have been streambmed, and
the horses are racing thoroughbreds, matehed
for oné of the bhiggest purses and maost cos etied

wagons, though they look a

trophes 1n Cannoi

If there has heen, since the era of Roman
chariots in the Circus Maximus, i race with
more frenzy, more danng, and more ledr sus-
nended in the throats of spectators, iU musl

hiove been o shalterns 1hing o withess

Chuck Wagons Race lor Rovalty

Ax Oueen of Canada, Ellzabeth 11 Aew Lo
L et _|||':_. bt wealich the chuck wagon
Nhere wos no doubt that this Brtish

LA
FUCES,
(Jueen, who has seen the spectacular horse
nmces of the world, wis on the edge of e
chair, [<aw herwinee as four horsesspun them-
celves and waron into 4 circular collision an

e twisting breakaway before her pavilion
The tangle dissolved without casualties
and vou could hear all Calgary saph, Calgmir-

ians winted te spare their Queen the collisions

|J.l
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ended in

Well, the Stamperle was
Alberta wis made of. To be =are, it
show. But
Anidd
the province's highwavs, ro

inury 1o contestants

L -.lr"||l|| ol W% |'|;|_r
W onlv o
il gave me an msight into the brand
al men tron [ would encounterin lacine
sels, mnved trols

For o wock Calgary had been splitting ol
FHotele and motels had

ow, abrutly

'I:l_ LTI slithing
FOOM Onis

P CiEsT

nfy =:lurelay nighit

Within hours the
.'Illlll || Lhetr ternits. annd

erifii] ftOourt=is

harl packed their bags

wearily shpped awa
Mavbe l:'=hould have gone with them On

sunday mormng the city

d% O GLMIEn |||-_|_||-||::|:"_|-r-

lreets wWere ns
deserted ERRA:

vlection

i N
ey

During the next few davs, however, | met
the renl Calenry, the
Lthe cattle companies, th

quietly booming metrop
o= ol il Compa
prriith ileaters —the hasie inclustnes
AMlsrrtn omne ol |

ks th dollir< mer

r|.||.!I| :Illl.l'll |:|.'|||||_-" I|I I'l 'I

prer censused soul. | wandered
through the citv's elegant department slores
its celehrated »
ermbosst bubslve
Il met some of its
Like Edmonton, Albwria's capital city
Lhe north;, Caleary has reason to be confident
[ hise Alberta’s em

[Hre, are L ETOWINRE meltropditan

oeand dnosaur PATE, ILs prid
‘uichitortum (paee 10993 il

Lwn cilies, twin htb
Fastes
reas in Cannda, In 10 vears th
than douhled (o 3
hadl o milhon, about evenh

|.l|'l_'| ITIENT
combined population of
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berta, nding a wave of phenom

'.'l.'j.ll EXDIansinn ANG oroEneriis
NAS eVery cconomic reason 1
CAPECT evVenl more aritmotiy -||
elopment in the future

What lies behind this surmng
growths Lo fnd out, T traveled
rst through the hinterland
where lie the wealth and won
der< that create cities

J |||_|||| |'|l||||_' :'u' .-:||' i
glimpse of Alberta’s vast, un-
develnped north countryv; few
Albertine themyelves ever se
this wild muskeg land. Yetmuc)
of 1t is arable. much of it ricl
in untapper] oll, i for thi
future In the southern oot of
Alberta there iz | nough  Fol
tocay

rrom Calgary, then, | drowvi
first to the Canodds in ‘-!,l E 15
which stretched jagped hoross
the western horizon like a blu
ptofune on the sunset. My des
hnation was Hanfl, the nead
and modest tourist capital of
Banff MNational Par

W here et and .'I mrs ireqduent

_,_
-
15
£

=

Park rangers export bears
olldy when they prove to bi
poormghle nuizances

Che old story @bout Banf
tells of & Canandian: Mounti
pit bear thal habitoally <lipped

hit collar to prowl the town



Alberta Unearths Her Buried Treasures g7

One night, paddmg past the sleeping room
clerk of i hotel, bruin stared through o door-
way at a guest reading in bed. As the petrified
lodger crawled out of bed on one side, the bedr
clipped in on the other

Bolting to the lobby in pajamas, the guest
shouted: “There's a bear in my bed!”

“Just a tame hear,” the waking clerk re-
plied wearily, “Comes in often.”

I could almost believe it Clerk John Fischer
at' the Timbérline told me bears hud visited
his hotel dining room three imes thal summer
—anil the season was still young

Beurs Go to College in Bunff

“Oine bear horrowed twosugar bowls off the
tabites, without disturbing the ploce settings,”
John said. “Another smashed our candy case
amndl ate all the chocolate Whan thiz sort of
thing happens, the rangers trap them and
carry them off into the hinterland. Bat they
usually come hack. We know them and they
know us They'll drink a Coke out of vour
hand. There's a 55200 fine lor feeding bears,
but it doesnt say anvihing about giving them
i crink.”

Bears even go to college in Banff, Senator
Dionald Cameron, director of the University
of Alberia®s Extension Division, told me with
n smile.

“Yoo should have seen the expression on
the face of & rather staid Toronto professor
when a bear wandeted into his lecture here
one day.”

Senntor Cameron, | learned, i=s the man
responsible for building, from a start of tents
and log cabins 27 vears ago, one of the most
respected and glaomorous summer schools in
the world, the Banff School of Fine Arts
(page 108)

Az we chatted, my eves kept wandenng to
the window behind the senator, which framed
a dramatic Rocky Mountain landscape.

“Don’t vou have trouble getting people 1o
study in this beautiful place?™ I asked

“On the contritry. Mostof our seven hundredd
students try to da too much. They register for
too many coyrses and work too hard 'With all
the arts here together, the inspiration s fre-
maondons. ™

“Tmiagine getting paid to work up here!”

That was the exclamation 1 heard next
moming us students Trudy kohlberger ol
Toronto and NMorm Hemilton of Edmonton
and | tied our horses near the timberline high
up in the Rockies. We looked down on the
glacial preen teardrop that is Lake Louiee,

insignificantly puddled beneath the glaciers
and storm-chiseled peaks that form a bhastion
ahout Mount Victona (page 118)

Trudy and Norm were students who chose,
not summer school, but jobs in the Chateay
Lake Louise to pay winterbme tuition at
home. Trudy workeil as a waltress; Norm, o
medical stucent, was here for his fowrth sum-
mer as i bellthoy

My hor=e, Clarence, snorted and gruombled
about the ramn and bl ond snow that started
as we hunched our way up rockshdes and
glacial snow 1o the Plain of Six Glaciers Tea-
house. We were soaked and cold, but the
storm. writhing down from the Olvmpian
heights of Victona, was beautiful in ifs very
bitterness, and 1 knew | would remember
Lake Louise with more alfection than the
hotel puests who saw it only over leacups
from their balconies

“Some of them start out to climb ap here,”
Trudy said. “But mostly they turn hack. They
leave the mountaintops pretty much in the
hands of us emplovess™

Teahouse managers Patricia Denholm and
Hetty Jane Mills strung our wet clothing to
dry before a log fire at the teahouse and start-
ed our chilled blood rmcing with glasses of
haot, spiced Glafeein. It was like reaching
the hospitulity of the monks of the Grear St
Bernard Hospice in the Swiss Alps. And, in
fact, Pat and "B J." lived like monks on their
mountain, without radio or elephone.

“*But we alwavs have the kids from the
chateau dropping in,” Pot =said. “For break-
fast, midnight steak fries. any time. They go
hiking and climbing whenever their day ol
starts, whether by davhight or moonlight.”

Scientists Probe a Glavier's Heart

Nursing a few poignant recollections of my
junket with Clarence, I wos happy enough a
day or two later to be climbing another gln-
cier on foot. This ttme 1 wient o interview a
party of physicists-turned glaciologists, pro-
fessors from the untversities of Alberta and
Brtish Columbia who had found o good ex-
cuse to "get out into the field and pitch a tent™

They were making, for the Canadian Na-
tionial Research Counell, a two-yvear study ol
the mechinics of flow ol the Athabasea Glacier
This tongue of the Columbin Icefield melts
into the Arctic Ocean by way of the Athabascu
River; other tongues send their waters to the
Pacific via the Columbia and to Hudson Bay
through the Sackntchewan Kiver.

{Continned on page 101)






Bunff's Fairv-tale Chateau Nestles
in o Gilacial Landscape
[hrigsting s lowers upward beneath the massive bulk

if 3 550-foe! Tunnel Mountain, the Banff Springs Hotel

offers luxury 1o the wilderness o thousands of S =iiors im
T Nattonal Park. Tourists call the hotel'swista arross

Hanf
the Bow River valley toward Lake Minnewanks “th
millinn-dollar view " Sulphur baths comiort tired hikers
An aerlal tramwiay =cules 4 7.495-loot slope of Sulphur
Mountmn, where this photograph was taken

Bepdwork brightens horse snd rder at the annual
Indian Davs celebeation sl Banfi. Stonv Indians {from the
near-hy resemve it Morley set ap decnrated tetpceEs On

eir old-time meeting ground at the fool of Coascade
Mountam Rated among Alberta’s finesl horsemen, Lhey
make the four-day celebration a Joly hishlight of the
trurist seazon with races, rivdesevenis ceremonial dancesd
AN SINENE




Smuall Explorers Dure
a Goblin to Pap (al

Pillars of eroded clay an th
fllands of the Bed Deer River
valley near East Coalee make
N cene plavground o7 young
Albertans. The rains and Boods
of eiiiE carved Lo [drmations.
citlled. “hoodons” from their
TEMPEe Apjearance

wncpent RS OOeD. CDYEredd
AL iy DL LNy Vanisiedd
GO mlllon veares aero when thie
gpthrust of the Rockies split
the earth™s crust, Today th
bl ands shee throush the heprt
mf some of Alberta's finest

‘“It's a dinosaur s tooth."™
wWwalliam K. Fulton tsll
grandnijece. This Drumbeller
resicent has spent 50 of his 30
vrars hunting Tossgle The Ked
Leor River valliey near his homa
mielids A Tabulaushy rich ol
Lrove, many mitseiims extiling
LS CHANEERLIT 1O

e ammanites on the 1alil
chiaped K ram’s hoarn,
primdtive molliasks that loved

phaut 100 mallion vears gpen
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The party's camp looked like some 1 had
visited in the Anlarctic; it was pitched on the
glacier ice. Dark tents provided insulation
against the heat of the sun; as the rest of the
glacier slowly melted, litthe ice platforms grew
up beneath them.

“Probubly the first time vou've had to step
up into & tent,” said geophysics graduate stu-
dent John 5. Stacey, born mn England. “"Come
in and have a spot of lunch.”

Henrt Vetter of the University of Alberta
and Stan Paterson of UBC joined us for a
guick meal of ham-and-egg pie. Forks paused
in mid-air as an avalanche of glacial ice thun-
dered down off Mount Andromeda behind us

“Quite frightening ot night,” commentéd
Stacey. “"Takes a bit of petting used b~

Fast cups of coffee, and the geophvsicists
were off again across the ice to continue drill-
ing a hole through the glacier with an elec-
tricallv charged copper “hot point.”

How to Handle Grizelies — Usually

Rows of flags, surveved at intervals, are
an easy wayv to messure the moverment of a
glacier's sarface, hut the rate of flow down
deep is a complicated problem. These new
glaciologists were planning to lower an incli-
nometer into the piped hole. The device would
measture il of the pipe at several points be-
tween the surface and bolttom of the glacier,
These measurements were to be repeated the
next summer to reveal how much the hole
had hent under pressure of moving ice. Re-
sults would shed light on the glader's inner
aCtivIty

The Athabasca 1s known to thousands of
tourists. During the summer season, 4 parade
of snowmuobiles carries visitors onto the gla-
cier (page 96). I hitched a ride on one of them,
heading back down the glacier’s steep snout
Several little old ladies peered apprehensively
past: the driver’s head down the frightening
incline

“Tan't be nervous" the driver said “T'm
nervous enough for all of us. Just do as I do:
close vour eves,”

Bill Rudddy of Jasper, who operates the
snowmobiles, advised me not to leave the
Rockies without secing Maligne Lake; and for
the purpose he put me in the hands of his fa-
ther-in-law, Jack Hargreaves, who has spent
a lifetime guiding bunters in the mountains

"We may see some grizelics on the rock-
slides up here,” Jack said as we launched a
hoat for the 36-mile tour, “A grizely won’t
bother you 1if vou let him know you're there

Just walk up and shout at him That's worked
for me every time but one, and that time 1 hd
to get out of there at 100 miles an hour. It was
matrimony season, and that bear had his wife
along with him.”

Maligne Lake was turning and narrowing,
and guickly we were surrounded by Matter-
horn-like pinnacles that punctured the infiated
afternoon clouds. Waterfalls and glaciers
spilled over the lips of hanging vallevs fram
between the shoulders of dark lateral mo-
raines deposited in forgotten ice ages. For
sheer beauty, even in the Alps, | had never
seen anvihing 1o surpass it

Emerging from the national parks, 1 start-
ed for the oil fields surrounding Edmonton,
the city of government that sits, both hiter-
ally and figuratively, on a multibillion-dollar
reservoir of oill and natoral gas. They joke
in Edmaonton about water wells so permeated
by natural gas vou can light the Kitchen
frucets

En route, however, | stumbled into one
more diverting nmight among the kind of men
who have the fortitude and fortune to make a
living in the mountains Around & campiire |
talked with some of Alberta's best woodsmen,
men who teach “survival™ to Roval Canadian
Air Force crews.

“In the summer,” said one of them, Mike
Kelley, “people ask, "You get paid for doing
this?* In the winter they sav, ‘I wouldn't have
vour job for anything in the world!"”

Survival Menu May Include Mice

I prodded a thick beefsteak broiling in the
coals at my feet and felt a ¢tab of conscience
vver the thirty RCAF flvers camped abwout us
in the woode They were boiling up the pit-
tance of emergency rations allowed them,
perhaps finvonng it with a fish caught on &
string from a parachute shroud! line, or with
a sguirrel trapped in a homemade snare

Flving Officer Perry Cunningham caught
the look in my eve.

“Mind vouw,” he said (Albertans teod to
preface remarks with “mind you™), “we don’l
keep them really hungry. They get one day's
survival ration for three davs. That keeps 'em
hungry enough to get out fishing and bunting,
or scrounging for berries or roots, But if they
were starving, thev'd have a hard time con-
centrating on making fish nets out of shroud
lines or smares out of sticks and wire

“We muke them eat anyvthing they catch,
even if it's o mouse. Mind yvou, they sometimes
throw part of it away. We teach them to boil
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In 17 vears. these instructors hiave

v 8000 RCATF men through summer, winls
ourse<. In addition, Hyers
v and Mounted If
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undergn the experience, as well as pilots from
the U, 5. and other NATO countries
Learning about oil i Alberta 13 akin to
studving rice in China One can begin in eithe
Edmonton o Calgary; each ol these cities
alle itself *The Ofl Capitnl of Cannda.™
From the cities the guest leads to impromn
ahle places: mto the Rockies, northwest 1nd
the discouraging marshland Canadians call
miskeg: In rihenst Lo the Athalinsca |"'."- °rT,
where Hes the rreatest known concentration
of oll in Canada. Unexploited and trapped in
and it fristrates the engineers of a hundred

":l I'!'!'E|I_|!'III'-

Black Gold und the Good Life

From a dozen areas ol and natural gas
¥ ] ] f Fial
shritIe ntio [ 11 = LT e LT |

antd Duebec and o the Pacific ¢oast. In some
fields wells are restricted in outpol, awnting
the dav when Alberta can sell even as much
A= half the petroleum products she 15 Tead)
L0 TTRAT RS

Yirt the problems of Alberis il. however
rusirating. are lemporary, il evervone m
Alberta knows it Fven with problems, oi
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vinclal government, which happlly owns &
percent of the minerial mghts over 1€ Vas
lomain, has realized a billion dollars 1o roy-
alties: sales, and rental

Mnel v 45 Alberans would =a
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| heard thi arl O), NIckh
Calgary, co-editor of Odf m Canada, and pub
lisher of the Padly O8] Bulletin and Canadidn
Cdil anmd Gay Divectory

“We've had

eria sinoe Lhe Lurn ol L cenbgr

story from |

smadl bhooms and basts in Al
M Nickle
hegan, “Our only major producing held o
the 1930%, Turnér Valley, was overexploted
pard  depleted to meetl the rfeqgquirements of
Waorld War [1. Exploration and development
dwindled, A few compames persisted. In Feb
ruary, 147, Impertial Chl Ltd. dridled into a

bonaneza at Ledue, near Edmonton,

Ceinnt MNozzles Sproy a
Hll.l'l'lulllll_"ltllll_' l‘l.ll.l!'i'ldl'll!ill;_'

Attracted by vast tmber e
serves and plentiful waler
Lthe pulp and paper
nadustry makes a welcame

Wbaertin's oot

Uy,

wdediting Lo
Pk

Here, pets of waler from
St 1hwers ([ Feeddidda
sgpmmertime hire harard in
b ohape wood Sorage  vird

af Hinton IEC O

P rom: the
rords of spruce and  pind
dumped here hke jack-
ztraws, a fume foad

in- adincent mill for ¢
gt o high-gquality. paper
pirdp. The process Lankes 30
million gallons of Athalazca
River waler dalv, more than
the city of Edmonton wses
Twn million soenttheally
[orested acres will replenish
this §5,000.000 stack al the
plant of North Western Pulp

and Power Lid

“That started 1L From

month hefore Ledu

n million dollirs @
we skvrocketed, by 1956,
o spending & million dollars a day —about
seven hundred dollars 8 minute —to find snd
develap new ail in Alberta!

*Unfortunately, we have had long delays
and frustrations in obtmmng permission Lo
export our surpluses: Then we have faced
problems finding markets, both in the United
siates and in Cangecae 1 he ol business s one ol
the most complex 1o the world; the channels
of distribution are well established, and you

don't break into them Alsn, we
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have strong. competition from cheaper odl
produced in the Middle kast anil Yeneeuein

Todiey.  however, we beheve wie ane ap
proaching a continental ail policy I which
the LUinited States

for mutial

.L|'|'!|1' { anacln Cun L0 g ratie
henefit, and which will mean a

more eauitalile utilization of our petroleem

resources”
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patural gas resources miiny run o
YT tritlion cabic teet ol [IFII'.l.l!
reseryes, enough to -=||I|I|'. the entire Umited
States for two vears; and her oil possibly to

more than 27 hillion barrels, enough to bast

the United States for nearly eight vears. Al
least twenty-three of those oil hillions are tied

up i the Athabasca ar sanrls, misnamed

by early discoverers who mistook the hard-

ened surface outcrops of oil for asphall

Uinless vou wali hed carciully Ior W ells,
half-hidden in woodlands or wWaving gran-
ficlds. yvou could travel much of Alberta and
it he cofisc s ol il The eriepl celineries of
Edmonton, of course, you could nol miss {page
1. And <oon vou would leam Lo spot the
silver tanks where crude oil 1s partially treated
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To find the glamour of the drilling rigs,
however, often means excursions into wild
terrain. In the muskeg country up north,
drilling crews can work only in winter, when
the swamps are frozen and will support heavy
equpment

[ drove with Jim Rennie of Impenal (Ohl
mto the mountains to watch a million-dollar
hale being drilled wl Benjamin Creek. Tool-
pusher Al Bennett stopped work long enough
to tell me what was going on

“We're down 5000 feet and hope to hit
oil at 13,000 But it'l he a vear yet, the way
things lopk. If we hit —this = g wildeat, you
know, no proved field around here at all -
we'll go into o flap. We usually have ninety
davs todecide which half of areserved acreage

106
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Imperial will retain. You can't hold pieces
mare than three miles sguare. Then all the
other companies get to bid, at provincial
auction, on the pieces in between™

Pincher Creek was myv next stop on the ofl
storv. Pincher Creek is notural gos, one of the
largest fields in Alberta British American Ciil's
processing plant there can turn out 145 million
cubic feel a day.

“Sweet” Gas Pavs Extro Bonus

“Until about ten vears ago,” engineer John
Beddome told me, “most of the pas discovernsd
in Alberta was what we call “sweet'—that 15,
free of hvdrogen sulphide, o poison. This gas
15 sour and wet We wouldn't want to pipe-
line 1t any farther than we have to because it




Cerain Elevators Spike
n Prairie Horizon

Alberta's sprawling whitl
firlds, opee the orice al 1he
provinee, now plague frme-
ers with overproduction

Like the louds abowve the
pastoral visie at Parkland,
th grain surplus shadows
Alberta’s peonomic [l
Cireat Hritain and Japan s
large guantities; shiplogds
go Iree Lo needy nalions
Yet thousanls of elevialors
nn] prananies remain packed
with the overflow from venrs
ul rumper crope

s a resall, furmers are e
dunng thelr whedat acreages
and urnine o other crops<

AMberta’s industry tosiny
e catching up to agriculiiur
ns  the provinee’s economi

CTRELITISTEL Y

Colden barley pours into
i Eranary in the Peace Rives
istrict. Growmg  demand
for bariey for malting amd
ho feeedd has bBoosted  pro
duction of the prain unfil i
ranks as Alberta’s secnnd

cron, after sheat
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Awaiting shipment, immense stepped  Calgary from Mr, Leonard ). Neshitt. retired
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Lons, the blocks dazzle the eve with the bril-  he said. “most of them similar to those tha
iance of light they reflect They are like un created the wheat glut in the United States
hrshed pyramiids of gold, one of the legrmcies [Internationsl politics workl marketing Pl
o Alberta of the marine life that died in th ems. Price supports. Farm mechanization
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beel cattle For many, il i the
major farm operation. Halt 8 cen-
tury ago, Alberta wions o land ol
cattle kings. g ranch sprepds
and open riinge. Today, about half
of the beel dressed by Calgoary
antl Edmonton packing houses
comes from [arm lots of (rom com-
mercial feeders

But feed lots are neither vers
romantic nor photogenmic. At
there are still some b ranches |
wis invited to visit two of them
They were ranches, spelled with-
out a “w."

Ranch Versus “Rawnch™

“There are ranches and rawn
ches, vou know,” as John Uross al
the A7 put it “A rawnch s some-
thing vou keep. A ranch is some
thing that keeps vow This 15 &
ranch.”

lahin 1= po<on of one of the early
cattle kines, and his A 7, in the
foothills of the Rockies, is the old-
pst ranch in Alberta to reman mn
poe famil

He s dlso a matérnal grand-
won of Col, JTames F. Macleod ol

thee North West Mounted Folice,

The Bard's Wards Resound
on a Mountain Campus

students from all over the cond
pent come to the U ansdon Rockies
for summer work. At Banff®
school of Fine Arts, operated by
U niversity Aibertn, th

PUTSUE COUTBE v writing, bl
music, and pmnting

T hese @pctors-in-trainineg romp
through Shakespeare’s Much Jdgo

L] | B |
firengd Nelfremg. Frosluctions alten

are presenled in the Jubblee Audi

loumes of Edmonton and Calga

o
+F1ELER!

Calgerisms pack their  Jubile
Auditorium at a performance. by
1 Seottish bagpipe band. Seating

0 persons. the auditorfum s
among the worlds most versatile
with facilities [or concert, dramau,

wd conventlon
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Imperial Oil's Refinery Creates
a Celittering
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Chemical Castle

tahlished Fort Macieod
| nel brought the first law
Indians and 1o the
Montana who preved on the Indians’ gull
bility., That i= how voung Alberta is' it has

n 1874, The
and order to the

"WhiskEy raslers: 1rom

Winter Ordeal

Sumimer Fun Becomes

"Nou're just i tme o help us move some
cattle,” John had greeted me “Can vou nde #
[ had, by now, mare or les< forgotten Lake
Louise nnd Clarence. " A little.” 1 sa
Wter two days, 1 could, a httl
ep up with John, his wif

and cowbovs Wayne Sch

|J._' .:I' |__-

Porter. I éven began to
gdriving Heretorods o
IMOYVINE THem Sormss MoUniiun meacdom
|._-_|||| Al
CMdman Kiver (paee |14 HiTes L

ed range to deeded A 7

it ol reedorm, of ssmplicily anc
.||-|'||'-..I naturt [T

ome regson it
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cloinmine i clend
the skin on an or

he runs 4 000 hear] and
[ i We PO BN j (s o PR | o1 some of e TNesEt reglsd reil
ewe all phodt Wavne < starling at any ereford stock in Canada
reak. 1T had bunked with him the night be You spell this ranch without 3 ™ w 1o

Ll f I| 'I.-' ||||-
_ ' ; Reel Goes South for Winter Vacation

When | was there. buay
were watching T :
itheringe cattls 1 ol 4 couple hundred
in added, *The rowmn castern feed lots Al
ta's ranchers used ir

todelher on the Open rangs. rounolng P pIng







Golden wall of brimstone dams o scarlet lake of Heguid
sulphur in a huge storage block st Pincher Creek. The sul-
phitr, extracted in liguid form from mutural gas, turns vellow
gy §t dries The purified gaz fows into the Trans-Coanada
pipeline. Sulphur higures vitally im the manulactire of paper
and in uranivm relning

Preparing to dynamite, workmen drill a hole in a sulphur
hlock to crack loose a shipment Sguat spheresstore conden-
siate, ahother natural gas by-product used in high-guahty
gasolinge. This processing plant, operated by the Brtish
American (il Company, Lid, sits atop one of the world's
matjor natural gas Helds

SRR REMEE ) Watiiieil Btolmakisid FHELKRR 1[__‘




still part of the cattle business
<on | shipped 3,000 head to Texas and back
st for winter grass,” Rualph Thrall told me

“Une dry sen

(i Lhis praineland,

wometimes  parebed
winler 1= noritical commaodity. The first mavor
(Charles A
nized that, and what he did helped to tarn
sotithern richest

vegetlahle-farming aress in Canadas

of Lethbridge ."l.i.'l;-:'.':L’.h. P Q-

Alherta into. one of the

Sugar Beet By-products Feod Cattle

.|"|1:IJ..TF.I.1|'| IIri.[|'|'| ‘I'u_' :"l-tll.':'|'1_-:-|| pioneers ol
Litah, the irrigation experts of the continent,
to send settlers to Albertn ]1|'|1'|._l,_'._ thi* towns
of Cardston, Magrath, Taber, Lethbridpe
ind Ravmond are full of Mormons. Irngation
efitches cut the fields in a regular gridwark,
CRFTVIOE Waler Irom new reseryvioirs, .-|_|'.|| I e
semidesert land, not unlike irngated Utah,

nas become the sugar beet capital of the
nation

At Taber | wvisited one of three refineries
of the Canandian Sugar Factories Lid, 5 com-
pany that shares it profits with L6600 farmers

General manager Ian Angus, formerly a
sugar cane expert in the Dominican Republic,
showed me four beet pilers stackmmg 8,000
tons a dav page 116). Bestdes sugar, this re-
finery produces dried molasses heet pulp and
feed molasses for Alberta’s beef herds

The same story, of irrigation, vegetables,
and cattle feeding, was going on in Leth
bridge. Stanley Broder, who farms some 5,000
POUTINE  SOTT
pens, ciurrots, and other crops daily through
ni= freening factory, the largest in Canada
His refrigerator can store 8,000,000 pounds of
frozen vegelnhles; and on the corn husks, car

NCTes, Wos S tovpe of corn,




Hump Roasts Plod Tableward
With u Ruin-soaked Escort

Alherta procduces & fourth of Can-
ada’s beel Major picking cenlers
ut Edmonton and Calgary ship
large gquantities to the United
states. Housewives who prefer
small cils from voung steers baf-
fle some Alberia beel raisers, who
favor meal from larger and more
mature animals, like these on the
AT Ranch.

Prime and portly after falten-
ing on leased farestland, the cattle
hend for the ranch and the scratin
of skilled buvers

A veternarian (below) applies
metal eartabs to Ontario-boond
vearlings, attesting their health

rot tops, and potato peelings he feeds
1 000 cattle

This was one =eason that sureiv did
not lack rain Farmlands were being
irrigated from heaven almost dadly.
Crrain farmers were beside themselves
with anxiety. Even hail, the annual mid-
summer scourge that cuts like a scythe
across the midriff of Alberta’s wheat-
lands, had become a minor matterin a
threatening general grain-crop disaster,
Nevertheless, hail had annihilated
many a mile of waving wheat and barley.
Two days after one savage hallstorm, |
talked with Irvin Palmer near Svivan
Lake. “"Two vears ago, hail wiped me
out,” he said. “There wasn't anvthing
left but stubble sticking out of the mud
Last year 1 bought batl insurance.
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Nothing I.-.I|l|l‘.'l'|:"-. [hu Vil | toak g chance
Monday 1 lost half my o
Vhe provincial and fecderal gos

[} - .
LI ll'||l"'- 9 wWwell, ire IrvHIE In

ernments
mnd farmers
to ensdoe Alberta aguanst hal
wasociates ol Canadda L.
el Prospechivi
carried
Their abject 15 toturn

VATIOWS Wity

Irvine P Knck
are paid by farmers o
nallstorms with silver wdide particles
wlolt from smoke pot
maolsture into harmiess snow of rain belore
natlstones 1orm

I here 15 also a group of scientists who oc-
capy o small hullding on the RCAF tramming

station at Penhold Calling their project * Al

berta Hatl Studies.” these delegates from the
Research Council of Alberta, the Meteoro
ol Canada, and MeGill Uni-

versity at Montread study hail the wavnuclear

logical Service

|||". sicists sturlyv the atom

Huadar Takes Hailstorm's Pulse

With radar the
hailstorms. F
farmers, thev chort arens of
More hasically, they sturdy why different sorts
of water freeze and under what conditions

Robert Barklie of MoGill's phvsi

mcent summiarizerd [ OETESS fin cdiLte

v make motion pictures of
romy thousandls ol FepHts [ o

orm intensity

. depart

Sugar beets for candy and cattle feed amive st a Taber refinery




The frecsing of a water drog
¥ O nds on 1t sixe, Lhe L MM ra
ture change, Lhe longth of time 1
s syybject to cooling, and the 1m-
|||5;‘i‘ir 5. presend [he purer tha
water is, the lower the Tempors
bure recuired to freere 1L Oure nexd
tep is to determine the exacl
freezing properties of the water in
these hallstorm cloude”

When last [ saw D, Barklie,
was in det b Conierence wilh an
RCAF pilot, discussing the possi
bality of Aving into storms to collect
water samipes

"'n.l'l-" l:l.'l'-.'- (FEN :-I'- facs theories,”
[ wastold by Dr. Richard H. Doug
lus of the Meteorological >em
iwce, director of the feld progriam
Whi'hen we know more, w will
nerhaps b ahle to delermine
whether and how and when 1o 1
tn freeze water in a gathering
storm. There may orf may naot e o
big ‘pay-afi” from all of this. e
ran cily work and hope.

Insurance for Atbertas farm
future was paving dividenas &l
twio aother widely separileod exper-
iment stations [ visited

Two belts of tormland slash
arross the muskeg and forest o
the Peace Biver Lhstrict— belts
known colloguially pe the North
Peace and the south Peace. At the

LW T Ok
erii belt. 1 talked to agricultural Stripping naels clean of lake hermng, thewe voungsters al
experts working to broaden the Lesser Slave Lake contribiute (o muiady’s wardrobe: Most ol
bhase of farm oronom the annual cateh goes to neighboring fur farms s mink teod

: [he plane brings whitefish and trout from lakes farther north

]'I" i- .'l'_l_Il'. I-'-: L .l. CCrLm J
" for truck =hipment to Chicago markoels

trv." a federal anmmuil husbanorey
ian sard vt shoold Ty Gorad
gally we're getting these griin farmers to turn rare, the government distributes them  to
mote land into forage crops inel start feeding watild-be breeders by draw

vitamin A 1o thelr pigs. In 25 venrs voure While ‘Alberta’s futuare, like 1ts past, will
Ol E DD S8 3 lot o cattl _-.|"|-._.-_-|| il -=wine -‘.!'-'-'.I:'-' be imtimalely associated with agricul

II-._ I.lll.l" '||!|- | s & |--.||' 111 'I-. '|.||'.|=- 1 s i _|III'.'—

y then Peare River swine herds mav be  are landscaped with visions of new industry

lpreely made ap of an outstanding new breed In Medicine Hat, a thriving €1ty on thi

the Lacombe, developed over E:',I'l Vigars ol southern PTAITH | walched the oty 1al Hers
INIENsIYY I."“'|'-|I'!|.':|'.|II:I il -.lll' Al IE_I.’I [x- woelc ot W rabber=-lbme manuiaciunng
perimental & arm it Lacombe bt to fow i Lince e B LR the “Hatters"

vesenterd new industries with free s wells

Conis Weell ”I'l.'lllll.'l.'l:l Buesss ton Loaky For thit tire oplant., the Oty generois Iy |"'|"."

*The public today wants less fal an il severnl water wells

acon antd pork,” research officer Huiber Rudvird Kiphng once called Medicine Hal

Doornenbal told me “Besides other guiali nhe eitv with all hell for a basement™ Hy
Hes, wie are hreeding to produce a lean pig wits relerring to the naturnl gos pool Deneath
Since mew animpls are still comparatively the town, and he coulid hove used Lhe siom



i1
L Ulsing in

richly endowed bargain basement. In near-by
Fort Saskatchewan the chemical-metallurg

1 plant of Sherritt Gordon Mines Ltd. re-
fine< nickel, copper, and cobalt with hvdrogen
ind ammonia produced from gas, and as &

byv-prodduct of the process makes ammaonium

silphate fertilizer

Edmonton' 84 SULGOU moderm city hall (page 1
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Sailing a Sea of Fire
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Mongrove shores i Puerto Rico's remmarkabile “havy of fiee Favored with
modernte tides and 8 narrow link with the Carntbbesan. the lagoon’s calm vitamin-rich
walers hartor millions of micro-organismes thot glow in the dark. Best displavs occur

on moonless nights. Map below locates Phoasphorescent Bay
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can move) . nnd part plant (it 'contains chloro
phiylly, this extraordmary ovgamsm photosy o
thesizes during daylight and |luminesces of
-rflll_l' UTRANSITS

nieghil. FPyrodoesem and 1w

Vortaed ancl Pyrdcviales, are e 2 /8y Doine-
Font ||I'l|-!-|||_'-|'5'- af diffuse |:._"'.1I

Sooone knows why nomtore. provicded thess
protoplasmic. specks with butlt-in neon tubes
or Wiy they glow brghtest when the waler
the Hight
I best

i- .|:i1-;'-:t|': or W |"|'.
little or ng hiat
in ench cell's metabolic system, specific details
of which nre but sketchily

Bio

e |':-.':||.i|i1-_--

prodiueed  has

‘batteries’ wre boreed

nderstood

U NesCenece 1= nol urigue o these ma
Bacterin, fungi, jellyiish, in-
mrlliks, worms, fish, and

L | I -

EVEn L piro
chordates—primitve ancestors of the wverte-
brates—hayve luminescing representutives,
Firefly light production is well understood
chemiically, and s gse in recognition and
miale attraction s een much studied.®
some deep-sea fishes, hiving as they do in a
thixupght o

gnd in some cises

world of perpetual darkness, are
se their hght somilarly
A A lure or even its a scare-device,

Hut 1o EVERY edies whose reason 10T '||
minescing 15 understood, there are a dozen

for which it

since copenods and other zooplankton

makes no oapparent sense. In
e

feedd voras sty upon Fyrodmoem, 1t adver

tsing wlow would seem to be a lability

firedly

We know that twinkiines nvilvie

oxidation of a substance called luciferin in the
presence of an enzyme called Juciierase, A
related chemical process is probabily involved
nths plow of marme micro-Organisms.

W

nifmiliees  in -::"-|_'. i

cliy Myeodintum swarm in such larese
fit remiole |_|.1,:._-_
spectiically in Puerto Rico's fire bay?
answer is based on the recent hinding by b
ologists Paul and Lillian Buarkbolder of abun-
tlanl dis==olved In  the
'!|;|_ P,  SEHceE ;IJ.:E'ILFIIII mhsorh hsle o |I| |I|i| .I||_-
threctly from the wonter | this
could bea crucial fmctor e thisr proliferation

vitamin H Wale

ey live  in,

Salt-water “Broth” Supporls Luminescenco

Hutl whete does the Il.l_'.' el ste extraotd-
smounts of H,.? [Possibly from the
scivengme bacteria Known Lo exist in vasl
numbers in the bay's muidy bottom-amd ami
the tivnele of rmottiine mangrove roots and leaves

linine its <hires

Lry

['he narrowness of the bay's
channe! to the open sea, pla its moderite tides
aisg mav play a part. Without dedly  driin-
mes and dilutings, the bay may accumi
enuph phosphotes, nitrates; amnd vitamins 1o

rich

i

“hrotll  Soime

|-|.|I:l| &1 IE]-"

ctalile culture
Ny

okt ot
Providencd

VEArs

Bahnmns 400 miles northwest  of
Fuerto Rico, biasted a similar fire bay. Bul
whien 115 narrow outiel 1o the sea was wiidemnoerd
the liminescence disappeared

Hefore [ left Tildg Pariiatt

experiment. in photography . occurred o me

Puerto Rico, an
Would water from the bay provide enough
ilumination to photosrapn a human sabject ?

My eollnborators in this research were
D, Luis K. Almodovir of the Miarine Insti-
and Institute amdes Pedro and Danjel
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America Into Your Home

By MELVILLE BELL GROSVENOR  [Dresident and Editos

mans ever brought out bty the National Geo-  of cartozraphy, and its world-wide distribution
rraphic Society, Fittingly, this outstanding  has played a major roie in populsrizing the
valume is an atlns of the United States: pul use of maps. More than 200 million coples
||, i |'-|i- misEi B Wcnre at A |i."|;| ',-,||.-|' 3] LaB0UT '_ilinl-_' rharts navi Ilr_:l:l= ||i--|r|"'-|h-r.'..
Hawiii's star becomes the niftieth on the Ihe new National Geographic Atlas ol
niterd  States Ane—and makes old U, 5 the Fifty United States stands as a pinnach
atla=es out of date of achievement in this G0-vear history of carti

Durine the 60 vears that have passed since  graphic Teads rship. Tis 10-hy-25-inch charts
i harrowed nlates from the U S, Government  offer an anrivaled collection of up-to-the-min-
1o primt its frst map, the Nationinl Geographi wte data-about our chanpineg Nation. Earth
society has become one of the best known angd uake Lake, for example, horn last Augns

most respected names in cartographic publish-  in the upheaval thal ro ked Montann and

ng. Tts map department has contnbuted orig Yellowstone, appears on the map of the
nal technigues and projections to the scdence  Notthwestern United Stites
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thirteen 1 0-color
A BETERE
miap of the

e new Atlas contains
chirts, each spread across Two pages:
of MNorth
United States, six large-scale regumal maps
senarate charts of Alaska and Hawaii, n map
of the populois Northeast from Washington
o Boston, a display of the Nation's 182 na-
tional parks and monuments, and another
sheet providing greatly enlarged charts of th
12 most popular of these vacation areas.

America. a  ceneral

Femonal ma
aushy. As a result, many of the 48 contermi
I that is, States with joint bound
Arjes——ret I'he
pupulaled parts ol Coandda along the U, S

5 In the Atlns overlap gener

oS states

double  covieraoe eleTisely
burder also appear in detail,
Much of the new Atlas's value stems from
the 3 2-pinpe Index that lisls every pame printed
hamlet or hill
There are

.|.|'._','11.'i'1e-'.'|_= on 1he TTRER) NS Mmifimil-

than

0,000 in all, each ilentified and located [y

ment or  metrogiolis NeHE
page number and by putding coordimtes

Maps and index combine to give a mune of
information about the rapidly changing LUnited
states. The size of type in which acity s name
1La relative

15 prnted, for eciompie, Dodlcaties

o1 i, I't|||| -.1i“_ e, LD wich Eli.[_'_.ll'-'-.J:'-: L §

vered of new land and

Fierv luva, creating 40

] i
'.l_..‘I”“: Gl LW % I|. f g !

hirites change L4 the map

of Mawnii (page 360, Chiel Cartogragsher  James

W Diarley checks ast-minuie revisHms

Fhe National Geographic Atlas of the
Fiftv United Stales represents a fremen-
dots gmount of Eonstaking handiwork and
geagraphic research
cst of producing (b hos been bome by The

society = Atles Map program, this outst 1]

i publicition can be offered to members
for only 36,75, Lopias may te grdered from
the Matwimel Gieographic Society, Lept 44
[Gth and M Streets, N W, Woashington
b, D. C
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or points of interest are nedr by, S0 up to date
= such information that the maps include loca-
tigns of ntercontinental missile bases recently
. 5. Air Force

Both in myv work and at home | have {ouwnd
that getting “the Atlas hahit™ 15 Like making
a friend of the dictiomary: through fredlent
use ench leasant compamion, i
shirrpener of knowledpe

Hottest spot m Che Nation today was at
Stovepipe Wells in Californin’s Death Valley,”
the newscaster reports
eraphic Aflas—and turn, o statistic nto o
place. “How far is Alaska from here ?
Liven  your
and o growing mimd absorhs

made public by the |

L TS (1

Heach tor yiaur [ wi=iy-

VL

arventh-urmader wondetrs. (et
Atlds
another fact
‘Whoere shall we vacation this
the family asks. “Fiml a site

ciffice 1 the Souihwest

graphi

sufmmer *
fur 1 hranch
the mteroffice menio
savs, In vour hands your Geographic Atlas
becomes g planning guide, a valoable supple-
ment 1o a utilitanan road map

[he Al
ularly designed for this Kind of constant serv-
ice. The maps are bound in durable. dark
Blue covers of simulated leather that add an
attractive touch to shelf or table. Each double
spread opens flat, with nothing hidden by the
center fold, The most permanent inks avail-
ahle and sturdy paper made o the National
Geographic’s  éxacting. speciicalions  cnsure
lifetime service of each Atlas chart
1N r!'li-.['lr-. |'.:L'|.'|' e
rmili-
tary leaders into battle, been used by Pros-
dents: of the United Swates ot their White
House desks, serverd millions of people m adl
ks of life. Now, in your hands, the new
“ational Atlas of the Filt
United States can fmd equally valued s
A= I8 ]'I._'|]||J_'!l:-’1'l.l;' ]|=I=II_'IL-. ||;=|'|,'r|'|||,|_'

s 15, i short, & relerence partig-
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Return of
the Trumpeter

Conservationists battle to save

the world' s largest wild swan

By FREDERICK KENT TRUSLOW
Photoeraphs by the author

LOUD brassy call rang acrass the lake,
remimding me of the time our elder son
first tried to blow a trumpet.

“Listen'!"” my  wife Mildred exclidimed,
“Trumpeter swans*"

I nodded, my pulte quickening. Such a
tremendous avinn sound could be prodoced
only by the world's Inrgest waterfowl, using
all the power i i3 30-pound body to blow
through its huge windpipe.

Hot Springs Create Winter Refuge

It wns to study and photograph this rare
bird that we had come o Red Rock Lakes
National Wildlife Refuoge, high in the isolated
Centennial Valley of southwest Montana
(mip, page 148). Here the only large group
of trumpeéter swans in the United States lives in
a vear-round haven shielded from two great
dapgers—man and migration. From man by
law, From migration by physical features of
the valley and by help from conservationists,

Though air temperature in this part of Mon-

tana falls 1o a bitter 407 below zero, there are
ponds in Centenmial Valley that remain partly
unfrozen all winter long, These spring-fed
wiaters are warmed by the same boiling heat
from inside the earth that makes O1d Faithful
gev=er blow off once an hour in Yellowstons
National Park, only ffty miles to the east.

“Here they come;”" Mil said, “two of them!"™

The trumpeters approached above  the
marsh grass and flew low over the wiater, a
magnihcent sight of pure white in the after-
noon sun, their necks outstretched, their wings
spreading eight feet from tip to tip.

We watched spellbound until our trum-
peter pair disappeared, having mven me hope
that my search would be truly froitful at
last. For | had come a long way in my wild
trumpeter chase, commissioned by the Na-
tional Geographic Society.

I had caught only glimpses of trumpeters
in Yellowstone National Park. Later, at Jack-
san Hole, Wyoming, in Grand Teton National
Park, T managed to photograph o pen—ias the

Trumpeter Convovs Her Brood Across a Lake in Grand Teton National Park

Larpest and handeomest of waterfowl]

the trimpeter swan has stapged o dramatic

comeback from the brink of extinction. Named (or s resonant oy, the snowy - ginnt—
tive feet long with an eight-foot wihgspan—once faced the fate of the heath bhen and the
Labrmador duck., In 1935 only 46 adulis cowld be counted in the contimental Umited
states, Today, thanks to conservabion: the nomber approaches 700, with anather 100
in Alaska and 700 in Capada—a total of 1,300 of these lordly birds left abve
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female swan is called—and her powder-pufi
brood (page 135). o Oregon, in Matheur
Mational Wildlife Refuge, T had watched a
trumpeter couple courling (page 1421).

But what T wanted most was to find a
nesting pair, For that, it seemed, chances
should be good here at Red Rock refuge, be-
cause this Is the place the trumpeters like best.

Conservationists have taken some 130
trumpeters [rom Red Rock to Malheur over
the past 20 years, seeking to give the birds
another foothold., But with the exception
of two pairs in 1935, none remuned to pest

al Malheur.

Valley Matches the Swans in Beanty

Could T findd 3 swan couple hatching a fam-
ilv here. and would | get close enourh to the
nest for good pictures without disturbing
theEm ?

That day we had driven west from Yellow-
stone past Henrvs Lake and crossed the Con-
tinental Divide, Suddenly, ahead of us and
below, we had sighted Centennial Valley, 40
miles long aned 6 miles wide, stretching out
sreen and lush to the west, Upper Red Rock
Lake—and bevond it Lower Red Rock Laxe
—=himmered silver-against the setling sun.

We hin =t +|||"'|| to let the |:I|-:'!U|'.:.' spak 1.
Then had come the long descent into the val-
ley, where we saw the pair of swans beside

Nesting swan fnds privacy in the
miarshy mesdows of Red Kock Lakes
National Wildlife Relfuge, o 40,000-
acre sanctuary fn southwestern Mon-
tang.  Major  breeding ground  of
Frumpelers in the United Siates, Lhe
remate valley nestles 6600 fect high,
under the rim of the Confinental
Divide. Lofty Centenmial Mountains
wear snow patches all zummer long

Weary of incubating, 4 pen, ot le-
male, steetches and preens atop the
nest.  Then, curving her long néeck
hackward amd tucking her hlack ball
wnder o wing, she settles once more
an the momnd of fesds and grasses,
A trumpeter ¢lutch contains three to
ning large, dull-white eggs. Incuba-

tion tohkes aboul five weeks,
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Wiary of an approaching baoat, temmporarily "I'!-'.|'!|1 [ess trnmpeters in molt Hap wildly awav.

Mur-made meskeat iu|||.'_|'_' = camoudared the amtbhor ai Bed Rock Lales
reluge, permitting him W take hizs extraordinary photographs. So reall=tic was the
olind that Mr. Traslow was able to take portraits of nesting Lrumpelers at less than
70 yards' distance. Here Dir. Charles Hansen, o biologist al the refure, removes et




A Few at right retreat with dignity

near the end of the mmcubution period—Iior,
the closer to hatchineg, the less easly scared
ard will e

away the incubating

We moved by car, jeep, and skiff, obsery-
ing the trumpeters from a4 distance through
hinoculars. What Chet had said about thedr
wildness inderstatement.

At our approach the swans took off from
their water runwavs ke heivy bombers uncer
full throttle, Their big webbed feet, dipzing
min the witler at full rinning speed, threw
up fantails of spray eight (o tend feet high
After a run of 100 feet or more, Uhe big berds
were airborne amd retracted their huee landing
gedr close under the tmnil (page 146)

When landing from any considerable height,

praved Bo be A&n

the swans lose altitude ri] u-”} with the sound
of braking wing action
they go into flat glides.

(n hnal approach
Just before touching

water, they tilt their necks and bodies up and

O her waterfow]l share 'Irll'lll"l' Hed Bock Lake

estend their legs far
pointed up at o 43-degree angle to the sun
Wiler shoots hirh as the [eet tgke Ui

HIMGINE Impac

:|-1'11'.|1|]. Wbl Sl

B

=peife U swanpe at a distance wias om
thine, but eetting close [or pesting pietures

Wils |.|'|-'l'.|LI_'F meatier.

Sleame-shovel Melthod Bulds g MNest

CVET an Imoubat-
ine swan needs o hide her vrent while |l||l.|[.
s 1 _ g 1 | Pl -5 g - -
vow and then she raizes ber long neck liks
a periscope and projects her head Just above

[t 15 surprising how Hitle

the grass for a briel ook abbut (page [36)

After several davs we discovered an 130-
lited little
milos wist of the rfefuee. When we were =Ll
thun & quarter of 0
pen abruptly left the nest

Lo examine the

mest In a bulrush marsh seven

THAFE mile away, the
1|JI| k! ..'-I|'I| EENIET |'Lr_'|:'-

Bullt
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Duivering wings rused  an irtly extended. the col

(male 1 and pen ¢ walk atop the water as thes
pprroach each WITS i il disily -
Y MONOFEETII urd, the trompeler 2 bhelieved to
mate tor life [FRITIRE o4 A1 S ERree Vears of
Hroeding begins af abdutl nwv | hese swuns {reoguend
protected pond in Matheor Notwonal Wildlile Kelope
Uregon, where trumpeters transplanted from Ked Rock
Lakes mingle with more than 210 other species of bird

il marely nest | page 137)

1T rumpeters’

Courtship

twio feet above water on a muskrat lodms
it megsured -aboul five feet M digmeter

I v o slemm-shoyvel nelhon the swins o ten
use to badld such a nest is interesting
witch., Grabhbine a big biflful of vepeta

:'|,'.';|| e Lronmnéber |

and throws theé losarl toswan the tiest site.
Circline the nest and continuing Lhis opera

tion, the swan piles up the material and keeps

ndavement to 3 muinimum
First Nesting Swan Proves Too Shy

Before Ieaving, the pen had covered her
EEES - BTAINSL XML amd the view ol [rredia-
LT 1|".r_ ||E| ".'-"|'|| ITUur o&ors T |' LT
four and i hall by three inches, A full clutch
ey e e .-.'i_i.".'.'l"- ri Fromm three 1 aine.

riginally white. the eges were now spotl

il stmned brown from incubabon, We

i i by d E T T | (AT . <ol

hgured that the swan had been sitting

1 ¥ [ » II [ ] -l -l
least twin weeks, It would be roughly thres

|'Ii st --|'r|"|||| ||i|,-.,-_| Liag u.._|.-_- | |;_||| 1]

mind. We =t up my blind 150 [eet away
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gl the swin had not
Unwilling to thke any chances of
the eeps being chilled when the sun's warmih

wiained in

_r.-"|r-i_-|_' |'| L= ||.I'-':""|
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wie pickoed up the

late aflermoon
Blind and aeain withidrew,
Within

the pen et back on

Lhreeqquarters of an hoor we saw

per efos. Hut owe knew

we could not work this nest—the swan was

frichiened v the blind,

nervors, ol |--.|-|_'.
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We cranked up the refupe’s old Army
wense], with its truck body and tank treads,
throush the minrshes 0 sesrch ol
Water splnshed the oo
mud Hew out from both sides as
we crossed channels and dropped
nomted to o oesl aboaut a
I el

=kiff.

InCuEElm i'l'I!.

anil i"-'l'.'l i

inother nest HVE]
bosirdds, and
Itlo bog pils

[ Hii '.
mile awav., on the shoreline of ]-i!-|||';'
Rock Lake, an easy
With our gitsses we saw Lhe
with her |

Mated nadrs

usly and

I'""|I:l!-
|
1wl B ref .-'l- I'."

atert 0 s i |

swimming close by,
nird  their territorfes  jeal

renefally attack all trespissers
Thiz wis an isolated mest, all right, for Uppes
Bed Rock
more than 150

J.- i1k ETLE

two maskrat

Lake 1= “achelor”
BOTINESLETNE SWills=.

toward the Apain, |

(juikrters lot

sl
|l"I-|"- i the water bebhind ol

U huek how  ohout buildime a4 muskrat

house Over our blind?™ | suggested. “Mavh

thase swane won't know the difference.”
“MNorth a try,” Chuck said
We loaded my collapsible canvas blind and
equipment into the skiff and set
lake 1ownrd a small grassy point near the nest

oilt across the
| he trumpeter was olf her cfes now
afternoon feeding trip with her maote.
lound thai

it was really only grass growing in 10 10 20

When we peached e pornt, wi

inchies of
(00 =¢f [h

viis no o solid pround
Llingd on. s we ||--'..|-|| 15 bottom
thie st

:-I"_'! |||. LAl :.l:['.i

v L I here

the =soft mud 120 fert {rom
levine about three and a Balf
out of the water

As |
inlding campstool, two waterproof ecquipmen
[ i."-i'lr'll by Lhi

canvas seal of the stool

crouched inside, Chuck passed in a

hoxes, and the tripod. which
ton of the bhlind. The
just cleared the water.

Radio Links Observer With Shore

We covered the enhirer BHind with a four

leavinge a kol

und an entrance

inch laver of vegetable maties
for the 400-millimeter lens
i the hack

'he result looked like an extra-high muskrat
lodee (nage 140). Defore an ot hiad. passed

Lhe Lrumpreled
hisr nest. takimy no




house which had =0 magically appeared there.

The sun was low over the western wall of
the valley, and we called it a day. That night
| didn't sleep much. I could hardly wait for
IMOrming,

At 3 am. I was wide awake and turnied off
the falarm before it could ring. Mil heard me
mutter as [ fell over a chair in the dark. She
murmured something, “Why go to a muskeat
house at this time of mght? ... You might
drown .. . I wich you wouldn't go.”

Dawn was dreeping into the eastern sky
when we headed the skiffl for our nest. The
trumpeter swam away before we could see her
cleariv. ‘We sloshed the equipment 50 yards
from the skiff to our blind, and [ crawled in,
My boots were half {ull of water, so getting
wet no longer méttered.

I sat on the stool, lowered the two equip-
ment boxes into the water, and set up the
tripesd 50 that the head was about a foo
ahove water., Then I grobbhed my gear as
Chuck passed it 10 me, 1 tied a walkie-talkie,
which 1'd brought along for communicating
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with Chuck, to the top bolt of the blind. My
rubber lunch bag floated on the water be-
iween my knees.

“11 keep you posted on the swans with the
wilkie-talkie until they come in,” Chuck saidl.
“After eight o'clock you can call in directly
to the headquarters set, Good luck!™ THe
plugged the hole with grass and was pone,

Hall an hour liter Chuck called: “Switns
coming around the point to your left, head-
ing for the nest, Get set.”

Pen Complotes Her Morning CoilTure

There wasn't enough light vet for good
photography, but 1 glued my right eve to the
camera view finder and waited tensely, Les
than 10 minutes later the pen appeared in
the lens, next to the nest.

She looked about, peered over the top of
the nest, then climbed aboard. Stretching her
neck, she shook herseli like a dog, starting
with the tail and working forward along her
60-inch length. The water flew.

Uncoverine her eees, she turned them with




her shiny biack hill, her bright-red *grin line"
an the lower mandible showing bLrilliantly in
the varly morning sunlight. Her fenthers were
pristing white except for her head und neck,
which were flecked with rusty brown—stains
from iron compounds on the lake bHottom.

A long period of preening followed —wings,
tail, underparts, sides, back, and neck, up as
far as her bill could touch:. She combed each
tail- and wine-feather with her bill, then
H]TFII'Il-I.'lI ani _imljll"llhl"llt out all the short down,
Her coiffure completed, she settled down
vently on the eges, curved a neck lonhger than
hier body over her hack, tucked her bill under
one wing, and went to sleep,

Tribulations of a Swan Watcher

It was still too dark for the camern. |
just bt to wait and hope, watching through
the long lens that brought the swan so close
I almost felt T could reach out and touch her.

(Mishore several trumpeters were feeding
in the shallows 50 vards from the hlind. First
they stood up, treading water rapidly to churn
aquatic plants free from the bottom. Then
it was bottoms up, as their heads and necks
wient down to feed on the loosensd vegetation.
When the swins took off and flew directly
aver the blind at full speed, the swish of air

Swan Family on a Cruise Heaves To for Diving Drill
“Parents let the young hirds frolic about in open water but herd them in tight formma-
ton near shore.” olseryves the guthor. The cygnel above ippears engrossed by father's
iving demonstratian: actually, the downy voungsier wWalls expectiantily ior acpualic
ineects and tidbits that ibe cob scrapes from the botbton.
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Red Rock Lakes refuge in Montana proves
ant. wdeal sancivary for the rare Cruampeler
swiins. They remain throushoul (he winter.
Their retreat felt moderate tremors from the
nesr-by Hebgen 1ake ecarthquake last summer,

Busy Hyways lacing the continent carried
swane from the Gulf States to the Arctic Circle
150 years ago, Today the trumpeters no longer
make long migrations. In winter Aransas
Notlonal Wildlife Relfuge shelters the few sur-

viving migratoery whooping cranes,

amd the clatter of huge flight quills sounded
like jets with something loose,

As the sun rose higher, the temperature in
my blind had changed from freesng cold to
intense heat. [ managed to peel off my sheep-
skin coat by easy stages withoul knocking
over the tripod.

Muarsh pgas bubbled up around my legs,
so I unzipped four inches of the blind fabric
an the side away from the nest and pushed
the covering vegelation slightly aside. A little
air seepod in and [ felt better,

Now the light was right for pictures. The
trumpeter had finished her nap. As 1 looked
through the lens, her long neck curved down
with a snakelike motion as she scooped up
a =oggy mouthful of sedge from the water.

She started to level and rebuild the top of
the nest. | am sure that she never heard the
shutter clicking inside the thick grass-and-
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seidge walls of our man-made muskrat house
In midmortiing her mate swam up, and off
they paddled for an hour’s foraging.

Then I realized that my legs had gone
numb. Amid great contortions T got my hoots

off in the cramped space and rubbed some
feeling into my feet and calves.

Floating Lunch Tahble Holds a Meal

Before the swans returned, I had lunch—
sandwiches and coffee balanced on a Aoating
equipment box.

All afternoon long T got pictures of the
swans in action, and it was after five when
I finally called Chuck for relief. 1 had been
in the blind 13 hours, up o my middle in
water much of the time.

People ask how I can stand such long hours,
Well, the hours don’t seem lomg when a lot of
things are going on around me. 'm 6o langer



What Does Fate Hold in Store for the Trumpeter Swan?




1 walcher., [ {eel part of the wildbife wroup,

ind thanks to the secrétive blind, the lirds’
actions are completely  normil

When Chock pulled me out of the blind
[ was lempuararily parlveesd from the waist

But | was '_'L..|-:|'-

AT,

Betore leawving, we moved our studio closer
for the pext day's shooting-—50 feet Trom: the
nest

'II_II 411

O MYy [PHresen

Arain we followed the same schedule

feel the swilnsg seenisd no. maorg
thien at 120

Besides nesting shots, 1 pgot pictures of o
air of trumpeters with their downy Zriay cvy
nets inoa near-by cove (pace 144,

AR LRy

Dangerous YWaters Call for Convoy

The parents wereé bhottom feeding about 20
feet ppart. and the cvenets rushed bock and
lweeny the two D 588 W
mamma would bring op for them

1areh nt panpa o
s 1 water
bug or beetle appeared, a tiny bill would snap
it up. The yvoungsters tried to imitate the par
ents and dive, butl thelr bhoovancy mmd iHeéx-
perience hindered them
Wihile the farmily was in open water, the par-

150 National Geographic, July, 1960

attention to the cvenets, let-

But when the Lime came o
_ The cyveEnitts
wenl inlo convoy formation, hesd to tail, -

ther leading the way and mother covering the

padd Tl
ting em romp

i

neadd lor &hore, play was over

redr. Danger might lurk in the grassy banks

T watched this 10 daovs. The
female would al home dor-
ing Lthe mehl

famely (O
E'..'.'..'u : i 'r“.: II_IJ..-_I."" ! =

&r Just ailter

OF om0 rainy ditye,

they had

voung swans ysed the home nest as a ploy

beenn on a lons -|"-.'=‘l-:-'ii|II|II L he
pround, and the parents used it as a preemng
place. The cygnets, from the fime they hatch
until they start to fly three or four months
ater—as 15 o J0-poumtd youngslers—are
setltlom apart from thetr parend= (page 135)

June ended, snd we pécked our gear to

leave. As we passed the picnic grounds beside
Upper Red Rock Lake. we saw our swan in-
the run,
Now, back in my study
I can still hear the wild trumpeting
of the swans across the valley in the moon
kit o perpetuate
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Across Canada and to five continents

Canadlan Pacific, the world's most complele
trensportation system, (lies giant Britannias
from Montreal to Rome now. Fly Canadian
Paaific jet-prop to Europa —proven reliability
—quiat comfort—Dbig savinge, 1ogl

In additlan to s transcontinenm] Canasdian
Emniess service, Conadian Pacific flies direct ™
Hawuii and the Soucth Pacific, jet-prop Brimnnias

L

I-I".. d I-'"-I 1-;::_- .j.._ s
e

WAy ® Stearmaripe = firnaas * Hotalg e ©

o the Orient, Mexico and Souch Americn, nnd on
the Polar short cut o Burope. Wherever you tly, you
can count on cominre roval, eraid i tcna by mEAl iy
MITVICE, TUNVErsRtOn - e Cusinge,

T {1 .11.l.':.1i|!|.|'|EL: Yot L'_1.il for busiiess of |'-]|..1'l.I|.:r|'
on five continenn, Cinadian Pacilic provides ove
R5.000 route miles of inmegrtted mavel servioes by
larid, ses and air' And coming soon, the spesd of
g N8 long-moge jes! Foe detstls, see yosr
local travel apent of any Canadian Pacihe ofhie.

Cammuricaticrs + Eapress + Trsghtng & Poggjyback
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MYSTERY CLOUDS THE DRAMA PLAYED OMN THIS STONY S5TAGE

Fhaugh he may oot look i, the man dangling so precaniously in the ploctine
at the right i engaged in scholarly research. He s archeologise Alden Hayes,
member of a Naronal Geographic-National Park Service expedioom study- G
g the roms of Wetherill Mesa 10 Colorado's Mesa Verde Natonal Park
e expidimon’s objects are twofold; First, 1o prosenve for public view somg
aof Wethenlls sorange cliff dwellings; second, o learn micre abour theie Indian Ny
butldérs—and why they vanished s abruprly some 700 years ogo
A thie secomd seosom’'s work pers inmo full srmde, expeditun SCIentises e }
A step closer o soly I the mystery: »udies of Centubees |||| alen uncoviered
in Long House (above ) show thar ¢limacic or soil ¢ 1-'.EI__r.-. in the 15th cen
ey may hive starved the Indinns owe In an early issue of the NATIONAL ||
GEOGRAFHIC, members will roderve a -.----:! Fepart (4 this fascinanng re
search project—one of the many mode possible by their annual duss
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RECOMMENDATION FOR CHECK
v AND INQUIRY ABOUT Memgjﬁrjb‘?z;} ONE
I cmbership |

Members: of The Socery mam the workd throsegh che | NOMINATE for 5o
pages of their ofbicial journal, the NATIONAL GEROGRATHN the person named |‘--'-""- -'.--: Mparate
Annual dues of 'El'ﬁ'-iﬂ include subscriprion w the magarine, sheer for additional nominations
and bring trequent map supplements. Members' enthiusipsri
nomination of [nends for membership expluns the Naronal
Lretigrapiuc society s phenomenal prowth

Nonmembers who are mnterested 0 joming The Sociery

! " el P 1 [LLk = - _ = . 2

but who do not know a member—should inquire (right). | DESIRE INFORMATIOM Loncerning

miestiberahap dtid the NATIONAL GLOD

GRAPHEIC. { Fill i below

[GIFT MEMBERSHIP) | nominat= and |

|-= L ] ] III % 4 !I'I I-_.._.—-__I i

1 |
marmm] Below. Send RLET Cated | !

LS | leowlar yearr $5,3%0 ol

« THE SECRETARY [lwwhers. 38 (detarminml br postagn e
Plogae print form & moll o | NATIONAL GEOGRAPHIC SOCIETY v kgl o, i L o, s bl Byl e
» WASHINGTON &, D. C, to Hae Nariral Geographic Soor)

MEMBED 't CAMDIGATES
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reality
realite

*Wolseloss, noclear-powered vessels of virtually unlimiled range
and high =peed will augment o weapons system with unparalleled stealth,
) : . . S .- W | ==
surprise, power and mobility, The strategic importance of the submarine
I | {1rm 11 i i f e i
will be expanded through research aivd development to such

additional capabilities as that of a missile platform, & radar picket station,
1Ll |

an antisubimarine weapon and an underwaler ransporl or fl‘r_":E'E:Itfi'-ﬂ
W _ -~

o

Launched in 1959, the nuclear-powered George Washington
and Pacrick Henry are the first of the new ballistic-missile-hring submarmes
built by General Dynamics Corporation’s Electrie Boat Division.

I he histone 1-'=.1|1-[|~||‘.1r and sub- Atlantic voyages of the L35 Nawriles,
1 1
755 Seawolf, and USS Skare, and the speed and perlormance records
1 LG LI 1 ! 1

of (/55 Skipjack and the radar picket patrol submarine U585 Triton,
have P vEn that underwater travel is subject only to [.-51}'==||-]1n;_'i|'=i| limibalions,
These nuclear submarines have opened up the entire undersea, not only for

1"
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for industrial
site seekers

Dalles offers vou unusual opportunities for re-
locntion or expansion. Haw muterinls and labor
are abundant. Markets for your prodocts are
readily availlable, Choiee industrial sites nre
plentiful. So if the following mformntion abeuit
Diallas mterests yvou, get in touch with us for
more spocific details, We'll work with you in
pirictest confidence.

LABOR: Labor force of 424,100 within Dallas
County. Increage in employment of 465 sinee
1950, and 1627 since 1840, Average aducation
1.5 wisnrs in 1EO0 Censan,

POWER: Eleptrie: 1,131,000 KW dnily gernerating
capncity of Dallas Power & Light Company for

City of Dallns in 1960, An cstimated 00,000
KW for suburban communities by two other
POWETD QOITIfHInias,

(Fas: 461 million cubie feet of natuaral gas deliv-
ery capability to Dallas withon 24 hour period;
supply backed by over 13,000 wollas within 200
miles of [iallas.

Fueld (il Uplimited commercinl supply. Throe
major pipelines— Mobil, Texaco, and Humble—
come into Dallas area.

TRANSPORTATION: The Rock Island and eight
other rallronds; 32 interstate commeoen molor
carriers; 17 intraatnie common molor carriers:
six pirlines: five bus lines:

HOUSING: 118,263 now dwelling units in Dallas
Liounty aince 1850, Hesidentinl suburbe within
13 milea of downtown. Fedarnl ]"t'ILI:i';I.i.I'l_'.,: Adinin-
mmitration datn indicates the fourth loweat resi-
dential construoction costs among mnjor cities,
Avarnge rentals, $20-F25 per room per month,
unfurnished, with portinlly paid utilithes. Sub-
standsrd areas being ceared by extonsive froe-
wiay program, nand arens reclaimed by citv
renovation progrom.

THE COMMUNITY: 117 elementary schools aver-
aging 8.7 students per class, and 29 junior and
geniirr high chools averaging 0.2 students puer
lnse

In nddition, there are 24 private elementary,
and agven private high schonls. There are four
universitios and colleges in Dallas. 115 parks

=

- o L T
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- : My, * 48 mivi
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and  seven commumty ovnters. Eleven major
hospitals, and 1,106 physicians registored with
County Medieal Association. A ity budpet of
2. 150,000 for gensral health and welfire,

Per capita state taxes 1357 leas thun 48-mtate
pnveragse, and per capitn city tnxes 1277 leas than
ather cities of comparable sige, according to the
Hureau of the Censns,

COMMERCIAL SERYICES: Based om the Standard
Industrinl Clasgificstion Code, Dallaa has 1,854
manufpeturing condcerns distributed among ench
industry type, with concent rantions of machinery,
electronies, fmbricated metal prodocts, transpaor-
tation equipment, and food product firms

With the exception of monufncturing and retadl
tradde, no econom: activity accounts for over
105 of total employment

Owir 200 commercial contrnctors, including
three of the ton largest in the South.

CLIMATE: Avernge mean temperniure: January,
45 8- JLI.I_'l.-', S4.8: pnnunl, 659 Avorago mean
rainfall; May, 5.0 July, 1L.7*%; anmual, 28" per
maonth,

The man who knows Diallas industrinl sites like
the back of his hand is Wavne C. Grult of the
Rock Island's Industrinl Development Depart-
ment. Me, Gault and his stafl nre typical of
IHock Island specialized peraomnne
who, during the past thres vears,
have hedped looate over a hillion
dollnrs of privale industry along
Rock lelamd tracks. He can

help you find just the spot you
neoel, For full detsils, write,
wira, ar phone W. .,
Caatile, 720 Young St.,
Diallas, or Industrial
Department 145, Hock
Ieland Linea, Chicago 5.
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ROCK ISLAND LINES

Thy raffraod of planrad prograss
oo @BAred fo fhe nafion's feture

Mention the Nethowsl Geoagrophic— Tt deatifies yuy
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The warmest welcome in the world

awaits you in the islands of the 50th State

The felunds nff [l [ II

Just 4% hours by jet aircraft or 445 luxurious
days on a big ocean liner, from the Pacific Coast,
will bring you to these enchanted isles. , . Mark
Twam called them “the Joveliest fleet of Tslands
that lies anchored in any occan.'

From the moment you step from your ship or
plane in Honolulu, you'll find the smiling faces
that greet you as warm as Hawail's sunny skies.
Minutes later you are at famous Wakiki. Here
ace the fun and excitement of surfing and cita-
maran riding by day—fascinating entertainment
of Fﬁl:.'i:‘li.‘!ii;h and the Orient ['-1_,' nif_hl_' You can
enjoy an elegant steak dinner or sample Japanese,
Chinese or Hawaian delicactes in exatic scttings.

Hawail Visitors Bareen « 2051 alakoes dve, Heeolels, Bywali

Send me a tWl coler cartograph map of Hawail like the
abowe, 30 inches wide. for which | pncipse fifly cents far
uog pr one doilar for throg

Hame -
Address

Here, too, are a splendid museum, art acad.
emy, symphony orchestra and palsce complete
with throne room

Now hop & fast inter-island plane to the
romantic outer slands for a taste nrnirl Hawait,
On Kauai, Maui and Hawaii you relax at the
lersurely pace of alden days amidst relics and
other retunders of Hawaitan Royalty

Live volcanoes, spectacular shorelines, I.r:_Lr-mS
waterfalls and gorgeous orchid farms are but a
few of the many natural attractions.

Why not see your Travel Apgent, Airline or
Stealriship representative soon and make a date
for your trip of a lifenme. The low cost will
SUTRTISD youL.

Learn the meaning of dlaha inv the ldiands of

Hawaii

HAWAII VISITORS BUREAU
Hanaluly « San Francisco « Chicago « New Yark
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More people travel to Haowail with Pan Am than with any other carrier

PAN AM OFFERS MORE JET FLIGHTS 'I'O H AW A"
THAN ANY OTHER AIRLINE

[t tukes the lur rest el Fastes i '.!-I"- T hors) and San Fran- myv of hese West Coast oities 1o

ovier-ocean Jet fleet to bring you  cisco (430 hours): and 8 flights  Hawali is 5206, O, pay only $27
the widest cholee ol |--1 ST WIS wekkly tp and |'| [ i ttle (7 il :'.'.rl.i ..|..I|'|-|---'.'.-..| I'] .I-:-|.

II.."“ b 118 hours) and Portland (5% hours) manths: oo the P Am Pav-l.ater
ll.i-ull 5 ! I-'.' II||'| Il||' I!'l I's 1:” | I T et | HHT R |i|"-|-: I__-..I r“|| i |'! i
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Take movies in any iunf_gualgu New sound

camera does evervthing but translate!

rl_’”’--' MOVIES taken by globetrotung Amer-  sound. Sounds of acton, sounds of fun, Familiar
wans thes summer will be hke no other  sounds and foreiem sounds. In any lineuae:
[ u e -

movies ever broueht home before, Ths vear, . This s the meacle of the Farchald l[.|_-1u;.n|-;|it_

home movies have seund! Real sound. Strmme  the only home movie comera mn all the world



that records sound. Automat- Hearing s believing!

dary af W oaploiae Jacrdedd

wcally synchronmed with the
action. O the Jim.

dwerdrry mrd! pladdy CrmaH R

The Cinephonig 15 & _t et 1
Hlji}hi:!-n-l:ﬂ.l[.'{i traveler, It goes - e
anywhere, never ties you ‘. :" g
down—and 15 ready to shoot st
at @ moment's notice. There 3 :

15 no hulk‘_-' cquipment, 53 : e
nothing to plug n, The :
needed power and recording 2
mechanism are both imswde v =
the camera. Even hand wind- | w ; “
g 15 elimnated. S ":."";_.'"

[ youhave taken mowvies - 3
before, the ease of handling =" i
2 sound camera will astomsh g -

ChdiFsOET CEMIRA ismm, orreoni g spord i oS AT T [TII T R

you. Shooting sound movies 22 SENSm T Tl Py regieimig i T
S bt T pisent Chaghar [0 dens, SA0, [iarphaets Soand Fibn:  ssaares e | Sisahlal
16 JUSL a5 €38y 28 T S ey oy b S b b — S
alent ones. You film the action—the camera does the rest, Il you have never ... - e
made movies before, the miracie will |JI“=-3'-HI]‘r SCEIN EVEN Mo I'ﬂﬂllulilﬂg. _ i -
Sound 1s picked up by a small, sensitive micro- .."“ s
phone. You can “plant™ it 1n the scene, wear it round L ks 2
your neck, or tucked i YOur shirt |:n_r-::|5:_-[- The sounds T - “I.
arp recorled directly on the klm, alongwath the action, Saiis rrem
Cinephonic sound him is edged wath 4 permanent e e
miagnetic recording stripe. 1t 1s the equal of the finest _“ e i
color film you have ever used. T :
Before planning your stnerary, see anl hear ST Nl T e At e T
[;I'Lti'lhllllu' spund movies (shown |ﬁ1. the remarkable r'.'"'i’_'l".r-.-".l -.'_:.."'..T_'I Z._L: _ i :H_-
l'.m-:[ shon .I'”l,.“f or that can actual! \ add sound to oo it i 4288 _r =T
YORIT old silent films, o). Any of the L‘.ilﬁ.lfll]i] Ir .-. r_-
dealers listed at right will gladly demonstrate. ~ = s “
And ask for a free copy of the fascmanng new “ ----- :
booklet.“At Last! Home Movies with Sound,” or ...
write Fairchild, Box 609, Dept. FA Yonkers, N, "1 T ""..'..-'.".:ff:',:'."'.
FAIRCHILD CINEPHONIC T
worlds only home woiiy camern {I}{EE sersth sownd ...' are s '_I_'r_“m"

THE CAMERA THAT HEEARS ALL I SEES bes b Tamma | Fpeeee [l & e LOEATI P POEIEEE S B e el ofal USTETE s [k Sealisi v altee e



FIRST NATIONAL
CITY BANK
TRAVELERS CHECKS

B Ciy Bamd Trovilars Checkn arg sals o

Farpf Malees
Apeadable smpwhese. Prampiy refurd f1oft af ilalen

Malional Oty Bank Trawlers Chpecks By aame af vour Sank

BACKED BY THE BANK THAT'S
FIRST IN WORLD WIDE BANKING

THE FIRST NATIONAL CITY BANK

OF NEW YORK

Y°
ALL-TRANSISTOR
FNAM P01 1151
RADI(: rosscems i v

ciarity. Works instantly and with eaual excal-
lence indoors or cutdoors, Can also be used
as luner withyour HI-Fl system ! And as a gift.
It h-d-E fﬂ".l'l' EI'.!‘LIT:I.!5.| Ll :II_"I'I'.'-l'_' :ll_ll"'J'l_-."_"l‘ r:l wilh 1'.-'-
trRndlstirg, seff-ce rditlned telnocepi
dipode anlzmmae, Sire DR & B
51 ", Comex complets with Batsiies
Ut SONY TR 812 —3-tand B-tran
Rigtor poatuDle. Reooryis AM, Shoort
Wirrs and Warine broundondn Sia
a 108" & TIR" & J.l-._'

“The Peak of Electronic Perfection”

SONY CORPF. OF AMERICA

G014 BROADWAY, NEW YORK 12, NEW YOBRK
v Cagans: cesalil Batrwdery (=set TH Bebid Joms bewman WmalnEg 1. Havdela

kB s B A il sl :__!I.-l. ili e ey g

Mention the Natioial Geagraphic — It ldeutifies yau



From t'arnhlmuu 87% of all ivestock comes

all the way
by Truck!

e

K

-

A

¥

Mrucks have helped make Americn a meat-esbing nation

| |[ .l_-|| livestinek mow : Loy market lonst VAT, ':i: . WIH
i rackivl & mal all i |||I il Ol s LA TTNES TR YENN] TERANNCE
part orF nll the way o Vol tahile by trock. Evers 'r- -JHI'. ﬁTIE'f'-I'

American —evory day of the year=enjoys n better .el
through the services of the brucking incustry AMERICAN
FTAUCKLINES ARE AMERICA'S LIFELINES! TRUCKING
INDUSTRY
INTERNATIONAL HARVESTER  wunngensoc

Mestion ithe Natlooal Geagiap!




CERTAINLY! You can join the experts and go
|':|: _IJ_l[| i'.l. kR LT |_;|| E:.l..!'l__l_'_!'_l[ (L I||.-i'. I .|.!II| =5
with incredible ease . . it's incredibly easv to own

ROLLE]L is predictable. Tust look into ity brillint,
critically sharp viewing sereen and see prectacly
what vou'll get an vour negative or colos
transpareney. ROLLEL Is versatile. You can
change preture sizes . . . get elther lorge 25 x 25

ntuet prints, or the small color tronsparencies
for 33mm projectors. And ROLLE] s dependabie.
|':-. ||||_|. i ;.I CrafiEmial '.|||!l'r 1551reEs e riect
performance for years on end.

Prives start low as 888,50, The bigmest values in 5
camern history, See them at dealers today
or write for booklet,

CAN THIS BE YOU

BURLEIGH BROOKS, ING, =220

470 Grand Avenus, Enslawssd, M. J. tise enlorging, end
ideal For album prints.

PONDER & BEST, INCG. Pluz Super-Slide colar

814 North Cole Avonue, Hollywood 38, Calif, g iagin S0 e

prrapediarg

i JIII' :-':'IE-" 'lll | [ i"l

FARES SI.ASHEI] =

T
SRS culs economy |et lares
to $136 on 17-day excursions :.1.:|I[E
Oct 1st, the happiest time for travel,

%) EXTRA CITIES .

pxtra fare. WVisil up fo 18 extra
cities at no extia fare or include them
in your package four of Europe

©)DC-8 PURE JETS

».___. ' Fly transatlantic or transpolar
the great SAS BC-8. Ehjay the -“_“1?|-I|EE- . r
sefvice of an 3AS Maitre de Cabine.

FHEEq Folders on evcyr-

sion [ares and oomplola Jours;
Travel Piamner; Treasue Chost
af World Trayel

JEEVE AR TN FERTFVEY 1R FTF M
fiE Fillh Avonue New York 20, BY,

3
=45 Gemeral Saled Agenty worldwide for Goest Aerovias Mexicn snd Thai Infemational.

Mestior the Natioo Lrengitaphic— 1t idemtiGes s



Pioneer V

Paddlewheel Planetoid

Is Vaulting
Through Unexplored Space
Toward the

Orbital Path of Venus

At this moment Pioneer ¥, one of the most advanced space probe vehicles ever launched, 15 ona

course toward the path of Venus —26 million miles from earth. Blasted aloft March 11 by a Thor
Able-4 rocket booster, this miniature space labaratory will reach its destination in about 130 gays
» The project, carried out by Space Technology Laboratories for the National Aeronautics and
Space Administration under the direction of the Air Force Ballistic Missile Division, may confirm
ar disprove long-standing theories of the fundamental nature of the solar system and space itseif
o Enargy from the sun—captured by almost 5,000 cells mounted in the four paddies—is used 1o
supply all of the electrical power to cperate the sophisticated array of instrumentation packed
into the 84-pound spacecrafl which measures only 26 in diameter « By combining a phenome-
nal digital electronic brain (telebit) with a powerful radio transmitter inside the satellite, STL
sclentists and engineers expect to receive communications from Pioneer V at their command aver
interplanetary distances up to 50 million miles #STL's technical staff brings to this space re-
search the same talents which have provided over-all systems engineering and techmical direction
since 1954 to the Air Force missile programs including Atlas, Thor, Titan, Minuteman, and re
lated space programs.: Impartant positions in connoction with fhese activities are now svaitabin Tof

aripniists ahd anginsers with outsfanding cogabifilles. Inguimins and resurnes ate Tapldile

@ SPACE TECHNOLOGY LABORATORIES, INC.

B0, Box 35004, Los Angplag 45, Cafifornia

Loa Angoies = Santn Maria « Edwards Rocket Base » Cheynanne » Cape Canaveral * Manchester, Engisnd = Singapore = Hawai

Bentlen e Matinsae! LUeugrapiie It idenrihes ¥an



THE FUN WAY TO TRAVEL

Want o relbr gn g wumegrenched Flosids haagch?®

Safest Or maybs woi'd prefer the moie |1|l' Canadian
AaLhiz=s oFf dunint Did Mesice, Peihaps FOU B

A rmad somewfars you'd ke to fellow 12 the

way end. Ti's all the same with &n Airslrésm Land
Yacht good bBedu. bathrmoom, hot and cold

walss, refrigeration, heat and Hight independant

tD Carry of guindide spurtes wharever vaoa go. Poad Wy m i
Pl wilhl an Alrsfream maans real travel iIndapen-

dence —no ime-talles, lickets, packing. 11's the

0' Ir vatiiimg. belter way (o frave! hers in Norih
Amurkce o#

enywhere (= thea warid

mﬂne Write for inleresting free bookiot loday!
y AlIRSTREANM INC

AUTUMN'S

best in

J.f—'r_

ﬁ = ] =1 Fhe

AMERICAN EXPRESS
TRAVELERS CHEQUES

NGl e _:--||"-| [ fo ! e P! 11 takes inly e |-|: i
M) seconds t I1I: guard vour travel funds waith -
American F.xgn'rf.-z-' I"l avelers Chigues in Lthe ex-
pel amounts and denominstions you neod mos|
often, Mokl banks now have the new pre- -F-Ilf,llrl:'ul
packaged Dheques n addition to the regular :
gnes. Amanican Express Travelers Chegues are
wweepted svervwhers, good untdl used. Prompd
refund if lowt or stolen. Coat anly s penonyvadellar.

NEVER CARRY MORE CASH
THAN YOU CAN AFFORD TO LOSE  :©

e n Uoieiela s Oeean Plovground . . _ 3desl
1 ."|l|l!2||l' Fnt LlktabeT e b

Metrion the Matiooil Oeograghl It identifie



ANSCOCHROME BRINGS OUT THE BEST
IN YOUR PICTURES




You'll find a
o

rfrfé*f )

/ / OO 'I,

in Deep South

ALABAMA

and ol to see and do !

AVE WARIA GREGTTO
manr (wilman. & Foiry
ood & U85S chiprchey,
thrimat, alifdings —
s Bl In meniEiurn

in-4ifu
.".. BURIAL MITS, Meand
villa, Mate owmead J00-
fctd ailte ienlalis 14
greEl magndi, folam
R 2 maraum

Governor JOHN PATTERSON
Invites You 1o

and histor

LOUr - SCoofie

ic Alabama.

WRIL DOUPDON FOSR THE RLNRAEN TEAWEL PACKENGE

Bey T, Muagdiaks, Dhiasilar

Burvou of Poblalty and Informotien, Dep: &-TL

Sfmre Cupiks Manigamery S &lsb-ama

Fiwase tend ma itargrure sbour Algbama

X s

ECREES R |
|

AT ICHME ETATE ; -_'__]
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CONTAFLE)

S ':|f||'r'l.'="|i:||:-

APPrOVed [

Wi arg constanily in Gamauliny ';_- ]
meeiing the demand, whilg 3
mairtamning Lodss Thon incom s
norable workmanship. Conti ' e

LIEX SUPS prled-] armonis
SHVM DECCISMN Insirument, mace i Eanop
preatest camern [uctory, sigl ihrough the
Fobyy | YR lens Tor Bebiiam bl eolar immanis
Diagphragm coupled ¢xposure mEier prevents
aover—of under expostreg. With acccssories andl
I se, es ,._|:. |'|'.-l|| _r'l'_-_,'-'.|I [Fal il LY ke

e o perliorm Lkl arthly brilliantly,. See i

ol your denlers. | -..-_'-I'- LI. f M43
CARL ZEISS INE

485 Fifth Ave., NFw “"r‘::rl-' 17, N. Y.

wWiorld Famous 2 - g CaAMEras

Garmansy
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B e e B
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nre Preoislon—-made

20 x 50

AMAZING OFFER!

"29>

30 DAY NO RISK TRIAL 1, oo e o
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TIMELY
TIPS
ON
WATER

SAFETY... S

WATER., WATER EVERYWHERE— and Americans are
flocking to it in greater numbers than ever before
They e swimming, boating, skiing and diving into
its once-focbidden deprhs

Water sports are invigorating, relaxing and health-
ful. But they can be hazardous. Dangerous silualons

CiT .|I|]'|.'L'||.J-rl quj-.:l.]l..- and when vou leist X Pl them.

S0, before taking to the waler this summer, con-
sider its perily—and perfect your skills, Here are some
sugpestions for your fun, adventure and safety—in,
o and under the water

Swim with Safety. "“Neber swim alone, always go
in the water with 4 buddy,™ Stick to this rule at all
times—especially j!I'_u.nu'rrr: a skin diver.

Until vou've become an expert swimmer, ilwiays
stav out of deep water. Inexperichced swimmers often
lose their lives because of panic,

Swiin only at a safe bathing place, preierably where
there are life puards or with someone trained to give
artiicind I'I.:"-l."l_l'ilh-flfl Learn fhe new Llesaving (ech-
TACJLEE, APILFw Ty s moLth-
to-mouth rescue breaths
ing. 11 is fully described
and completely illus-
trated on Metropolitan's
new first ald chart, of-
lered below.

Mever farce a child
irto the water until he s
ready to Like the plunge.
Around waler—even
shallow water—witch a
young child constantly.

Metropolitan
Life

INSURANCE COMPANY®

A MLITUAL COMPEANY

= _'.h—

Boal with Safety. Il possible.
take a course in seamil |1"'-|'|-|r" il
master the “traffic lhws™ of the
witerways, Keep these impon-
ant poinis in mind:

When near swimmers, oper-
ate yout boat at dead slow, And
don’l speed neir wharves, fish-
g beats and sail bouts

Meever overload n boat. Should
it swamp or 1ip over, cling 1o i,
keep calm and wait for help.

Aldwavk carry approved life-
Preseryers for evervone aboard.

Dive with Safety. Skin
diving demandy the ulinost
skill, cuuwtion and pood
wipment. Don't atempi
it unless your doctor finds
thut yivud have Lhe physical
and emoticnal stimimn for it

L

Plan dives, Know where
you're goamg, o -Jr:.:p nd
Hiw ]IJTL:,; you con stay un-
der. Avold oufgng tide.

Don't lake chances o
play practical jokecs on
others—especially unskilled
swimmers. [t's the skilled,
able Lo
cope with any emergency,
who really enjoys the won-

eiurteos 10

derful world of the wiktier

Can your child swim? Parenis who wish 1o give
their chilidren swimming lessons should see the him,
“Teaching Johnny to Swim.” It covers the basic ¢le-
ments of water safety
This filim was contrib-
ted as o r.uhﬁ-.: sy e
by the Metropolinn
Lile Insurnnce Come-
pany to the Alncrican
Red (Cross,

Fo armange a4 show.
Ing im your community,
contacl your local Red
Cross chapler.
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Be really refreshed ! Cool ofT with Coke! Only Coca-Cola gives vou
the :in ¢ 1!u| l!ll ih 1S lmwln and ]mlx the cold crisp taste t!mt




Kok Loom & Camera, Awbomatic £ 1.2, tokex vegular, wide-

aragle, and telephoto moyvies

interrupting the action. Electric eye sets lens automatically.

Now vou can hring the action (o
ron—orn rieht in for close-ups tha
will All viur sereen. With o Kodak
Zoom B -

||.|LI:|-|:|Q LW IO s TEh o TR0 L e

Ciarmern, i's easy 0 add

And vou get those effects with sare-
s vl ease, You needn’t take the
camern from vour eve—even for i
seconcl |I|=.I shele the lens batrel lor-
witrd, and vou o all the

chstant shots to close-ups

way o
Yo lose no dme lor EXOSUre sot-
tinirs. etther. The Zoom 8 Camera's
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EASTMAN KODAK
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COMPANY, Rocheste
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Hlaes whale time vou' e shooting

See the Rodak Zoom 8 Cameri for
voursell, Lok throueh ite G-clement
telescopic siewhnder. And imaeine
the [un voo can

have—walh spar-

kline movies that zoom

hoidak Cine Shartime |”.r'r:|__ful".l'1'|'ir', Madel

d 20, shows vour movies autommatically.

[n fess than 5 seconds, 11 takes the fim
fromn. vour  fingers,  theeads  foell, and
starts the super-brighi show. §1.37.50.

Prizéd are il miclade Fedrrad T ax, omd e muiyess

r4, M.Y.
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NOW! ZOOM YOUR MOVIES!

New Kodak Zoom 8 Camera lets you zoom up close without




First major advance
in binocular design
in 26

- BUSHNELL
CUSTOM 7x35's
GIVE WIDE FIELD OF VIEW
EVEN WHEN YOU WEAR GLASSES

Far the firsd Lim= vou 28 a full fizld of view when wiH
wiar REasifs— Inanks o exclisti refracianle eyacups
of nof-marring nyien. when you don't wear glasses, just
turn e eyecuis 10 the up - position. Quick and simple!
most preclical, best-looking, all-purpase binaculars
made, Permanant protéction against plare. Cloarps)
sharpesl viewng ever achieved. 20-year parts and sen-
ICE guaTanisp. 385.3()

Other models a5 hyw

s S4E,So yu Bushne]l

e A P i~ s ghenid = = ~ e 3 write far free folder
U \ |[ \, J;lj}i[ :-1‘| I::' |'r J ‘ |F \ V16 Bushne!l Bldg., Pazadena, Calif.
e LN L Wi ds 200 all In Canada: 1310 W. Sixth Ave., Vancouver, B.C.

Flectric Eye measures light = —

T

lhr'nugh the lens for
uhmn!ttrf;h |n:1'll-.*l[ EXPOSHTES
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I:?lrlfrr.r.ffr"nl (8 color, (9 black & white,

8mm Bolex Model DWEL shown, 5164 50 with Yvar
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13mm [11.9 1. lena. Lenses shown agdional, Other
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VIA BANK OF AMERICA
TRAVELERS CHEQUES

money only you can spend

KMNOWN AND ACCEPTED THROUGHOUT THE WORLD




HAWAII SPECIAL!® SLIDE VIEWERS?

LOOK
FOR THIS

DISPLAY

See
Your
Slides
at their
Finest

-we AL drug, peluisle,
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—whirrever oolar
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FREE! Up to 5 Extra Days
on 2 South Seas Cruises

The ubltramodern cruise liner a2 MONTEREY

gatls Sept. 2 and Oct, 22 on Miilson's longest

South Seas Croses for [960, With ap 1o 3 extra . Partiand
days, mcludme an extra visit in coloriul Hawuit,
vor catn realize x5 much ns 5480 viacation value

free as you criise to Matson's Ports of Paradise

h_m__l__

d

in Tahitl, ."i'-:-:u,- Fealund, Australin, Frl. Samoa i KEEP "fnun FHESEN? JﬂB

ard Hawaik WHILE A PROFITARLE LICENSED

The all First-Class, completely air-conditioned ' T3
| i Westinghouse

MONTEREY s equipped with gyrofin stabilizers

that minmize the moll of the ship. All rooms | o
have privale bath, hi-fl and individund tempersa. MALF-HOUR LAUNDRY STORE NETS YOU
ture comtral. $5,000-510,000 ANNUALLY
IN YOUR SPARE TIMEI |
Relax vour way throoek all the South Seas on o | : _
Write ar phone 1oday lor complate informotion on

lelsurely vacation dfloat: famous culsing, & gay how you loo con owh @ prestige enattended cain-

. TR PCRRL L - T aparated Westinghoiunse Loundromet loaundry Store.
routd of F._J[[l._l-g., |_|.|:‘I-...|I1!._:.. CNicTigmment, SWiime- | You svandge i your spare dinn while neting 5%
ming, sunny deck sports, antl thoughtlul service 40% or vour inveumont,

MO ELPERIENCE HMECESSARY. You recoiva oisind
gnce in locating, tore plaaning, lroiAing afd p+a
motianal help lfram the orgoniratan ftha! ho
helped plan pver #3300 successlul loundry dfored
throughout The LUS. ond Conoda. Wa hove the
experionce eisentiol (o the grealesl proalill on yows
mveiimenl., Wa fingnes up 1o RO of your tatal
purthase , . . offer youo lewoesl Permi. Cluf proyen
progmm will moba good busiren senia jo you

M m Wiile o phone todey for full information |
4 ALD, Inc. 7055 . Western Ava., Chicage 45

Carradt = 59, Lapin # Cincianmfi * Clesaland  * Sinneamsstia
Oiollgs « Estiger, 1o « locksonville « log Acgeler « Senivls

MATSDN LINES, THE DCEANIC STEAMIHIF COMPANY Buarlimpome, Caltf. * lomg [elansd Cifp, H.Y. * Moiyamm Fe |
Offices: New York, Washdngton, B G, Chicago, Tollas Timaniwm,; s = Frhburgh = Mafick, san
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round the clock. Passenger Iist s lomited o 363

persond, For complete information and réserva-
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nons se¢ your travel agent, Special fares for 456
or 47-day round-trip crutses . ., from $1125.
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The car with your name on it waits for you!

It's easy (and costs no more!) (o enjoy the extra new Ford (or other fine car) is waiting for you
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nenefits of Avis "minute-saver service”'| Whether with your name on it. And you're off in minutes
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you're travehing for business or pleasure—Avis withh no delays o red taps# Flinute-saver

time and smooths the way service” & another Avis first o make your rips

SaWES W]

Just tall Avis when you re leaying! Avis Q0eS more convemnent than ever befora. Next Tinve you

the rest! Over 7,000 Teletype interconnections plan & trip, call your Avis office or your Travel

can flash wiord ahead when and where 10 ExXpiect Agent and sk for "minute-Saver service " It's

yoir When yvou arrive at your destination, a brand- the exclusive sxtra saniice al no E#xira charge
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Be in touch with Hawaii...fast. Telephone!

TELEPHOMNE RATES TO HAWAILI
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THE COLOR, THE GLAMOR, THE EXCITEMENT of & vacatlon at romuantic Walldls
Boach are now o]l voors — aguinst 8 background of the luxury, comfort und (mendly
=erviee that Eheraton Hotels provide. Now open: two new Shernton additions at
Waikiki Beach — the Royal Maner and the Diamond Heod Wing of the Frincess

Kaiulani. For reservations, contacl vour nearest Sheraton Hotel or travel agent.
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