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EAR THE END of my journey through the United
States of Brazil, 1 stood in the dark atop one of the
highest hills in Rio de Janeire—on Corcovado, the

Hunchback, from which rises the cancrete colossus
kriown ns Christ the Redeemer

From other hills, and from the city 2,300 feet helow,
drifted the barking of dozs amd then the crowing of
roosters, exactly what T had heard before dawn in many
4 Braztlian town and village, Soon Rio—the marvelous
citv, as her people call her—would unveil some cele-
bhrated marvels: mgantic CGuanabara Bay and Suagar Load
rock; Rodrigo de Freitns Logoon, with an early oarsmnn;
the white beaches, the seas of concrete-and-zlass apart-
ment towers; an airport created by pushing hills into the
water; the world's bigeest fitebol stadium, with room
for 133,500 soccer addicts ®

switling Moths Svmbolize Mood of Today's Brazil

But now, ai 4:30 wm., while the tropical mght was
still deeply navy blue; | alone beheld an unexpected mar-
vel right overhead. The statie of Christ, eleven stories
tall and brightly illominated, was surrounded by o miss
of great moths, all silently swirling. This hizure, so stead-
fust and tranguil seen from afar, had taken on an air of
restlessness, of sustained amtation

| found this svmbaolic of much of Brazil, an area rough-
v as Jarge and populous as all the other nine republics
of South America put together. (See the new Atles Map,
Eastern South Amernca, a supplement 1o this issue)

Appraised from Rio, the vast interior appetred com-
fortubly out of focus. Few ventured far enough for o
close Took. Go west with me to the jungled plateau?
Northwest into the Amaganian rain forest? Up to the
dry Northenst? “No, thanks,” my Rio friends had smd,
adding, “Whyv, these are the eénds of the world!™ To them
travel meant o new beach resort, or the cool, alpine
beaity of Petripolis with its 7,000-foot mountains barely
an hour's drive away, or Paris; or New York.

But I had visited those ends of the Brazilian world, as
well as its centers, and returned under the spell of o
paridox not 1o be found anywhere else. On one hand,

fContinled on pace 302)

*Rraellian weiter Hername Tavares de 58 deseribed . the city n
sspectacular R de Janedm” Narpoxar GEoonariic, Muarch, 1955,

Brazil,
Oba!

The Portuguese word “obu,”

meamne Swow,” comes
natwrally in this giant
South American land,
with its surging industry,
strupeline economy, and

warm-hearted people

By PETER T. WHITE
Plhotagraphs by

WINFIELD PARKS
Both Natonal Geographic Safl
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“MOST BEAUTIFUL CITY IN THE WORLD," say the Cariocas, the people of
Rio de Janeiro. Qutlined by lights at dusk’s magic moment, the Brazilian
metropolis shows her loveliest face. Lamps looping Botafogo Bay seem
almast to clasp together, shaping the colar de pérolas, or necklace of pearls,
beloved by residents. Aerial cable car’s lights streak the granite hump of
FPio de Acticar, Sugar Loaf Mountain, which guards Rio’s harbor entrance.
Arms spread in blessing, the lofty floodlit statue of Christ the Redeemer, on
a peak above the city, appears to float amid moon-bathed clouds (page 309). 301
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Beneath Gleaming Skyvscrapers,
Avenida Rie Branco Throbs
to the Gay Din of Carndval

Grippeidd by Rio's pre-Lenten
ITRIEY, & !1||“.'r:-|||-li-.|r'-a.' CTOWT]
seethes under bhricht carndvil
hanners. (rnate stone  butkd-
ings; dwarfed by towers of steel
amd glass, tymfy an older, mior
leizurely Brazil, The festival's
Faniciest ball, attended by stme
_'.||l||l r|.|:',|_'r_'r;- r.-I-.r- :||.|||.' kTl
the  Muonioipal Theater  (left

fisreerean nel b,

Blueduoerd buffoons  with
e hadr add o brearme touch
B st o Hilrl- carmival I'l.ll.-

shattering effect on nnd pear the city s clset Hhor
oughfare, Avenida K Hranco
As Ash Wednesday neared, this downtown e
wrobbed nieht and dov with parades, Aoats, hun
idhreds of costumed groups and bands, thousands
of more or less costumed individuals (opposite)
The music bounced at an unremitling two beats
per second; until the very pavemenls seémed to
be bouncing oo

Obig! The word means “wow,” and it was re-

pented over and over m the refrain of b new car-
nivial song. Peopie dancedd 10 sireets. sguares.
hotels, and clubs; or rather they bounced, by
themselves and with one another, the ladies on
chairs and talles wherever possible. Chbal

Too Busy Dancing o Feel Tired

At n block party i zirl in an abbreviated Bo-
mun toga bounced on g bandstand. 1 waited lor
her to stop, but she didn't I interrupted. How
lope had she been at it? “Six hours.” Wasn't she
tired? “No," she shouted. Cn she bounced, sgueald-
ing “Oha'™ I came by two hours lnder and she was
still ot 1L So wins a mature ndy holding o Inl
black-velvet Mickey Mouse. 1 looked closely, 11
wits & baby. “Only four months old,” said the lady,
“but he's getting the thvitbhm!

At the Municipal Theater o quiet coowd as-
sembled for the most aristocratic ball of all. The
costumes dazzled me: Cleopatra, Bat Masterson,
i feather-und-jewel creation called The Snows of
Rilimanjaro, At 11 pom. a whistle sounded, the
hand cut loose, amnd at once the jammed hall

Parade wattcher wears  the
_'_:rl.l il o ..'-.Ill'-l"| lI|||I|:'|'.| a1 J||'

i Some younye Brasilismss y . . = =
.-I.-.a the |‘|:|:'-1-'- of Western hern reach just before midnight on New Year's Eve,

hawmneed with san esuberance fEew Amencans

Bat Macterston. Cumiliar to them Here it continued hour after hour
through the televisange of U S.-- [ stoved up 20 hours @ doy. First day, fing
himed programs o, myv ieel hurl.. Third dav, fatgue crepl

upward antil the muscles in my hack ached with
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every move, My eves burned as if changed
into coals. Oba indeed,

On the fourth and last diay, while tottering
around on Rio Branco, | was sharply and re-
freshingly hit in the back of the neck with u
splash of ether from a metal spray bottle. A
passing duck said: “Last venr a spray bottle
cost 600 cruzeiros. Now, S00!"

Inflation wius the stendiest source of news
before and after carnival. The dollar, worth
63 cruzeiras in 1956, had gone ap to 310, Fed-
eral emplovees demanded n 30 percent raise
and the government, sayinit that the treasury
was depleted, offered 40 percent. On a three-
month-old list of bus tours the prices had al-
ready been overprinted twice A suil rose
from 2,050 cruzeiros o 6,950 in two months,
Things hiad gone that way for four vears.

How could people makeends meet? Friends
help, | was told, and things arrange them-
selves, mais on menos, more or less. Perhaps
4 federal government job from 11 to 5:30.
Also a job in a private school, teaching Eng-
lish, which tens of thousands want to learn
and almost as many feel gqualified to tewch

Maybe a third job, like the one of the white-
haired lady who konew a politician long ago.
Once oo month she takes the ferry across the
bay to Niterdi and plcks up a pay check from
the state government “A nuisance,” she savs,
“half a dav wasted, and 1 haven't had a raise
in vears. But it helps." 1 asked several Bra-
aifians about this sort of thing, and they said
ves, there were guite o few “jobs™ like that,
though not as many bs there used to he

Towering %o Paulo Inspires Awe

After an hour on a plane; | arrived in Sio
Paule, Brizil's largest citv—already home to
3. 700,000 and hkely to surpass Buenos Aires
soon as the largest city in South America
(pages 315-17). 1 found shacks, diesel fumes,
streets blocked by construction, and, at one
corner after another, shops with automaobile
tres, stal covers, and chromed secessories,
Ibd Paulistanos hive by cars alone?

Then 1 walked on the Viaduto do Cha, the
Tea Vinduct, named for a 19thcentury ten
plantation and, in a wav, @ reminder of the
Far East trade of an even earlier day, when
Brozil was a Portuguese colony. It was dusk
The hroad viaduct crossed over a street 12

lanes wide. Traffic streamed quietly 40 feet
below. Around me stood skyserapers, set far
back, forming a gigantic circle, impuarting
culm and awe This was the very model of
madern municipal grandeur, 4 vision of the
215t century,

Shop windows screamed  “liguidagdoe.”
Going oul of business? No. the signs meant
“sale,” supposedly bargains, and Paulistanns
gloried in instaliment buving, in the boom
radiating from their citv's factories, Transis-
tors. Plastics. Chemicals. Tractors To clate o
grand total of 452,000 cars and Jeeps and
trucks.

“Fifty-six thousand factories in the S3o
Paulo arga alone,” said an industrialist.

A secretary quoted from a magazine: "Our
rate of economic growth is 7.2 percent n vear,
among the world's hizghest.”

UL S, Buys Hall of Brazil's Coffec

En route to the const, to the port of Santos,
I passed o lot of those factories and an artifi-
cial lake (see inset A gn the supplement map).
Then the car descended on hairpin turns.
Looking back, [ beheld a 2,500-foot ¢liff with
parallel tines on its face: five black pipes to
bring water down from the lake into the tur-
bines of & power plant (1,200,000 kilowatts,
biggest in South America"); two pipes to
pump oil up, from n refinery on the coastal
stripy. These were the veins and arteries of
Brazil's new industrial mizht,

Santos has delightful beaches, & building
boom, and four miles of docks. Caffee is its
lifeblood, for Brazil, the world’s chief pro-
ducer and exporter of coffee, funnels more
than half its export throuegh Santes (pages
322-3), Nearly half of that goes to the world's
chief consumer, the United States.

“We ship to all the major ports in the Unit-
ed States)” | was told by an American whose
firm handles o fortune in green coffee every
week. “We buy from hundreds of brokers: o
our problem is to keep our roffee tasting the
same week after week., We can mix 4.000
bags at a time—about halfl a million pounds
per mixing. But a few bags can ruin the taste
of the whole batch."

I watched coffee samplés being roasted,
grovind, brewed, poured into howls, and
plucedin i circle along the edge of a revolving

Pensive Moment Overtakes o Costumed Clown Amid Carnival’s Meérry Roar

For weeks the holiday spirit mounts stendily in Rio, and on the Sunday before Ash
Wednesday it sweeps the city like o tropical storm. From a window of the Copacabana
Palace Hotel this girl views costumed merrymakers swirling through the streets
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coffee mixture he Hiked best. He <iid bhe was
n good Brazilinn amd liked several bilends,
bt he preferred mineral water

Al the coffee exchanege [ was served some
hard] figures: That the United States consumes
ahout 16 pownds of colfee per person per yer,
Brazilians about 6 pounds That all coffee of
Tered for sale in Brazl must be bought—hbs
the government if no one else buls. Thut of
the 350 per bag the seller recerved at that time
he turned over some 527 (o the goveérntent
for research and purchose of surplus goffec
That the fovernment lnst vear had some 373
million dellurs with which to buv the surplus

A broker said: *1F ondy we could drink maore
coffee, or produce less, or export more! Then
the government could use these millions We
wotldnt have 1o print so mim Iy mnn-_-}."

Anuvther canse of inflation, some Brazilinns
anicl, was the high cost of Brasili, the city
that  Pressdent  Juscelino  hobitschek: bull
from s¢ratch i the wilds of Golis, (See sap-
plement map with Brasthion inset.)

Juseelinoe—RBrazsthans like to endl popular
ligures by first nomes—passionately promot-
ed industrinlization. And road butldine. But
especially Brasilia, to draw men to the plaon-
alto, the 5.500-foot-hirh plateau where the
breeze 1= bracine but the population thin

This dream of o federnl capitis] i the in-
terior wis 167 vears old, Juscelino, confident
that it could come true. said now or never.
He spared neither the wreiisury nor himself,
In the middle of the night he would pop up
under the floodliehts 1o spur the candanyes,
the construction workers lured from afar

U TTIVE R | L | LT i FEE P E DL TR N 00 B FEES




iy T AR PEe

Foeain

e p—

|

T o

L
I

M|
E =

LY RIS B AR
§i

=T reremeyere 1)
P oor Sy i 1

" — b

¥ =48 e =

o WA R 1)
| 3

L TN s

: - =

-y
s

-
L |

— gl

e e

lhe red dust flew amid the scrubby trees, andd

Lt dream turned mto wonidrously modern
bulltings—ongress; ministries; the sL e mie
court; a palace for the prezident. On April 21
1960, Jusceltno cat the ribbons. Brasilin was
In husiness, more or les: | pages 3400411

when 1 got there last springe, the Federal
[Hstrict was two veurs old. Government
workers and kKin numbeéred 20,000 amone
200,000 resiclents, includinge 60,000 constrie
lion workers, Maore burciuerals were movinge
i, muchnntiy, s morg apartment=s Decime
ivadlithile m the superblocks, Prices were hich
in Brastha, And who would ever ledyve Rio
tinles< he nbsolutely hoad to?

rl'l-||'|i:lll WS An ex-presulent  now il
Mavor Sette Camara cut the ribbons. Four
umversity butlchineg= A wheat mill. A new

|I|Ij-.r'l_'- Y sewage prhienit

12

“Evervihmg 15 carefully planned,” said the
mavor, Hiz office had three doors, and peaple
Kepl rushine in to =¢t things siened. “Ameri-

ik weare lazy, alwavs taking a4 siesti
In Rio, moavhe, In Brasibin no!™

Pools Butlt While Yoo YWait

| wondered how people in Brasilia: could
sieep Al all. Construction bianged and clot
tered day nnd ndght, especially at the Hotel
e jonal The manaser _1|.l|:||l.|!_’].i'i_'-:'_ L i
Thursday we have a fashion show at the poaol,
v henehit for abandoned children” Incredible:
I'his was Tuesday, and the pool was n mess
af seafloldinge and cement higs

Around the elock the candanvos i, bk
loud stories, and evidently wrought mirncles

b 1 i I!-: |'II|.| lIIII !-' '|II'II' 1|||'I'I II' ‘I“ I":- 5 I[."
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Sundav satlors from the Rio Yacht Club o
il Stur bogts off Copacabania Beach. Transpi
¢l pEinEls AN the 3anls onabhe Kipppers o see b
ks 1o leeward. Houses perched op rocky slopes o

Viorro do Coantaen ko commmatd o magniiicent viow

Sin Paule businessman Dr. Aluuro Monteir
huares o cquiet sonday gt home with hi= wife and
chtldren. Dmeiseitative Broaeilans hoave oreatend an
Fxciting new architecture for their countr X

3 I ek 4 |
mods windows gnid gh=stenine Hone of - whss el

L

i une

-
P

LT k] L harsday  aflernnorn, sure
|_||-I_'_'|: the PRCi 3 WLES il or wili
st Howers, Over 11, on 4 runway,
pranced four pretty models from
Kio, to restramed applause from
the chantable matrons of Hrasia

v foae-hour bus ride toaok me to

the 12-:I.|| af Ciofas, o Linanmi
This city was barely 30 years old,
bt an ‘!'i' pasl wits in the air
Mance the 17th century, the (anas
wilderness had attracted the Bra
rilian hreed of [IHaNEETS | sdled Hirm-
dedrantes, “bearers of the fAaw

They pushed west [rom the coast,
with legendary toughness and dies
termanaton, stekime Indian slnves
arwl eokd

some  Indiins fought blick., A

13
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bandeirante leader put river water into o
howl, surreptitiousiv added anlcohol, and set
the bowl aflame with a Aourish, Could he
turn the whole river to flume ? The chastened
Indians named him anhangiera, man of fire

Now, on Sunday nights, voung men strolled
along the broad tree-lined Avenida Anhun-
pdern to Bandeirantes Square. So did scores
of girls, in pairs, their hair Aufed stylishls
high in the European monner

Louimia also stirred  vigorously by dav
Busy markets. A unmiversityv, A factory for
submachine guns. A soccer gume.

Artur! Come on, Aviur! No! Thief! Turkev!
Tuke iz hide and make a saddle! Hithis face!
Please, Artur! Good, Artar]! No, ne! Eathead!
Bandit! Eater of armadilios! We'll get vou
al the gate!

Evervbody went home quietly,

Cerileiros Prev on Goias Farmers

Goias has deposits of nickel, chromite,
cobalt, and mica, and nearly as much land as
Texas. But much of the lund {= ae vet inac-
cessible. Deeds are more or less confused.
Clever crooks trick the farmer to get the good
land near the roads:

*We call them griletros,” said Governor
Mauro Borges Teixeirie “They are gangsters.”

An aide explained how they operate. The
grileiro falsifies a land title and zoes to court.
The judge gives potice of a hearing But the
tarmer can't read; half the adult Brazilians
can't The farmer misses the hearine and his
case is lost. When the grileiro comes to take
over, the farmer runs to the judge. The court

National Geographic, September, 1962

savs: The law does not protect those who
sleep. The grileiro comes with the police, takes
the farm, and the embittered furmer joins o
go camponesa, n peasant leapue; perhaps
friends will buy him a submachine sun.

I chartered & feroteco, o small taxi plane,
to visit José Porfirio, a farmer fumous for re-
sisting the grileiros. With two of the gover-
nor's mdes, Clenon and Afranio, 1 flew north
from Golinin—over fields of beans and rice,
over an experimental furm and herds of cat-
tle. Lrreatl green squares looked from the air
like rups of shagey broadloom. These were
coffee trees In o vellow square, coffee was
drving. Elsewheére | saw o column of blue
smoke. Surplus coffee was being burned, six
thousand sacks that Monday,

We =aw the new red dirt road that leads
all the way to Belém, 1,500 miles to the north
We passed o little town with a big church,
carts pulled by six or eight oxen, swampy
lakes where mosquitoes bred. At last the Ser-
ra Dourada, called the “Zone of Porfirio.™
We flew over his villnges—{first Formosa, then
Trombas. The landing feld was unusable
aned we flew on to Santa Teresa, on the Belém
roacd, to stay overnight (see supplement map).

I kept my kerosene lamp on. Light keeps
away the barberro, the crawling insect that
livis in the cracked walls made of sticks and
dried mud. His bite transmite Chagns's dis-
case. The face swells and the swelling goes,
but u parasite stovs behind and attacks var-
lous organs, wiakening the body for vears
until the heart 15 stopped. Four million Brazil-
ians have iL No cure exists,

Tiers of trathie comgest downtown
=0 Panlo, Braxil's largest and fastest-
prowing vity. Lacking subwavs, the
metropolis depends on surfoce trans-
poart to move its millions. Trailer bus
on the middle levelean crawd in more
thah 100 passengers. Vehicles bear
foreign names. but Paulistanos man-
wfacture many of them (page Y181,

Egpa: sl [ kY. §d Uy REE Eel e

Brazil shares a common border
with all other South American coun-
tries excent Chile and Ecundor, Only
the USSR, Canadn, (China, and the
U, 5 exceed it in size. Swamps, jun-
gles; and parched wastes cover vast
areas. Populntion has grown more
than fivefold in 75 venre
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113 National Geeographic, september, 1962

in ihe morning, gomeg on oy _.5|': mWikh ot nven by the stiite. Then they sent tha [ Tic
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men, 5 women, 2 chtdren, sur-
rounded by Indinns presumesd
gangerous. Jet urhners depend
on weather broadeasts fron
J'.l. e,

"To Creputin ot the Curuara
Hard o fnd. no radio, charl
eetess: I we don't hAnd ths
held spon we'll skip i, or wi
wont have enourh fuel”' We
found it Two men, two mon
kRevs, First plane intwo mont hs

“To Jacareacanmi, nn the Th
pajos: An arrbase, a little town

sold feld A resident views
lifie: *A Jot of sufferine. A 1ot of
ald, A lot of money andgd spend
it &l fast. Thait's happiness.
Another =aul: “You think roda
15 humid? Yesterday | thoughi
| was breatling water!™’

The rivers rrow wider than
the Hud=<on and the Misxsis-
st Oecastonally there was o
boat, amadl as a fly In a swim
ming pool. At last the oreal
Amazon itself (pawe 3300 And
Mannus: after the Ine void
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of them aflost (page 329

We continued north, along
the Rio Branco and across the
Pooruntos b I nele eve waias
to the plaine. Boa Vista, capital
al Biog Branco Territory, wos

not but dry, Ke Arfzonn
Hack in Manaus | took a die
= L) ii'rass the Amaron
into 4 drowned forest, chang-
ing into 4 ciooe ot a Hoating
general store in o clearing
Soon the conoe shid ouieths
down a watery passapge, past

il oS dand yvine-encircted trees as lioh

. &0 feet, thewrr houghs mingling overhead
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us m the birdhouse of a 200, Wild ducks
wnodpeckers, parrots, shhm birds, fot birds,
chikl Drids, hiright hirds—movement evers
moment. Plop! 1 had just been missed by an
ipricothike brudt, jettisoned half eaten by
mdcaco-ade-cAemro, o “monkey thid smells™ |
could smell only 8 magnolinlike frasranc

Behind its sleepy faqude, Manaus was hus
making money. Jute; Brazil nuts, rubber
dried bsh; rosewood oil; hides; dozens of use-

ful woods. In that order the commercinl muy
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Brazil, Oba!

creaky Catalina flying boat in Muanaus and
crosmed another 500 miles of jungle, south-
westward into the Territory of Ronddnia, to
Porto Velho on the Madeirn River, Here in
the continent’s heart stood the terminus of
the Madeira-Mamoreé Railroad.

This isolated line was completed 50 years
agn to bypass mocks hlocking river traffic. The
project, as challenging as the Panuma Canal,
wis indertaken {or similar reasons: to bring
the rubber of Bolivia from the Mamoré River
to the Madeira, and hence o the Amazon and
Furope, & route 5,000 miles shorter and much
safer thun the sail dround Cape Horno The
228-mile stretch of rails, hundreds of miles
from ‘any other railroad and far beyond the
wilds of the Muato Grosso, seemed the height
of incongruity in its primeval -setting [see
supplement map ).

Cuonstruction enterprises succumbed 1o dis-
ease and the jungle, to high costs and poli-
tics. Workers came from 30 countries. Many
died. American engineers and doctors pre-
vailed at last.

But the rubber bublbile busst, and whatever
Bolivin could <ell could w more cheaply
through the Panama Canal, which wis just
being hnishirl. Some accounts say that every
railroad tie had cost a life,

“Not true,” said a raileoad official. “The
riecorcle show that 21,717 came to work and
1,552 died. That's one to every 354 railroad
ties. We've got 340 000 of them. 1 know, be-
Giause we replace one in ten every year. They
just don't last.”

Waood-hurner Stll Active at 53

A whistle blew, and T thought 1 had seen
an overgrown tov train go by, It was old No.
10, a wood-hurner from another age, marked
“Baldwin Locomotive Works, Philadelphia,
Nov, 1900, still going strong.

In the railrad-building days Parto Vetho
actuired street lights, telephones, an ice plant,
a steamsdriven laundry. None of these worked
now, but there was still an international set.
There was Father Fagan from County Meath,
and Mudame Jacqueline Ferry from Paris, a
geologist for a Brazilian tin smelting firm.

337

She often went into the jungle where men
picked up cassiterite, the black tin ore, right
on the pround. She shipped it by air o Sao
Paulo and went looking for more.

Anid there was Jmmy Choate from Texas,
building a 300,000-acre empire of sugar, cof-
fee, and cattle. “They're findshing the high-
way from Sdo Paulo,” he said. “Imagme,
| BO0 miles! Trucks will moake it in ten days.
Now we wait six months for goods to come
by =hip, sometimes a year,”

Cne day Jimmy said about another Amer-
ican, “Look, he walks like a back-country
Brazilian.” Yes, | thought, he looks careiree,
tourh, manly. Jimmy said: 1 mean the way
his wife walks five paces behind him.™

The lady had heard vs and spoke right up:
“I can’t walk fast on these coblilestones. He-
siddes, | Teel superior to all of vou, Mme. Ferry
says if 1 come with her to the Indians they'll
warship me ns a goddess. because of my gray-
green eves. If you come with your dark eyes
they Il eat youw.™

Film Starts Author on Jungle Quest

Mme, Ferry might have been joking, but
that some Indians were eating human flesh
was cortiin bevond doubt. My first inkling of
this. in Rio, had given me a shock.

I watched a scientific film aboutl a inbe of
happy Tndians—planting and harvesting, mak-
ing boats and srrows, playing in hommocks
with their plump children, and the chilidren
plaving with pet parrots which had little ham-
mocks of their own. One scene showed them
cooking a deer.

And then | =aw photographs of anotheér
tribe. Evervone was emaciated, sick after
contact with outstders; oo sick o hunt food.
A little girl was dying: After her death, parts
of the body were cosked and eaten.

These Indians were Pacans Nowvos, Some
livedd not far {rom Pérto Velho. To visit them,
[ first took the rodlroad from Porto Velho to
the other terminus, to Guajara. Mirim,

We went in & diesel-powered [foring, &
small bus on rails, 11 did 40 miles an hour,
unfortunately, jolting ue broisingly past the
neatly painted kilometer markers, through a

Painter Ponders an Empty Stage Where Opera Stars Sang for Rubber Barons

Manaus’s magnificent opers house roge in 1596 on riches garmered by the river-port from
wild rubber passing down the Amuzon. In 1912 Asinn plontations, started from seed
sougeted out of Brazil, broke the bubble, and the opera closed. High fees lured streams
uf singers and dancers while the boom lasted, despite dangers of travel and disease. This
mean and others hove renovated the theater, mainly for the sake of visitors.
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ers hat. wounded, 3 childeen degd. 28/6/
_|'r'-|' Feliit rithber worker, desud

UM course, there are quite a few cases wy

have ho records for,” said the police chie

Floating city springs up on the Rio Ne#ro ol Monaus, where Tamilies huave aiild
el Bouses on log rafls. Water-borne markets, cafes, gosoline stations. wirehos:
wrdl maen e Lickpis =sefrve Lhe commund Pegtlee muive o small bivats aiil i tlank
walkways thrown from house 1o house

]"|'|:iII:-!, :|||1. |Hr=1u-.'r||.|:|r (s, @A rr:||:'|-|': |:|4_'|;||:||-|_‘I-. brresadd AEnge the foises rolfy

FELE






F ‘F‘hlf'-i-

.y I..I-_‘.L
LT, %‘;_'.?-
Aol

Clear Rio Negro joing the muddy Amazon ew miles below Ma

Fr |1 T § - -
Ceroen glow pervades the jungle. A fsherman retums to his b






:";I‘ll-lil'-- S[Ars and Hour sacks erowd
ol Belem, busv port on the Bads de Mard

Thrashing cavman, caueht lurking for cat
e, chisrns o waler hole on g Maradd 1slanl
ranch At the Amaron's mouth. The biz i

v relish doe= one crocodilian’s stomach

vieltled soven doe collars

"But things are improving.” He spoke matter
af-factly, the way the chamber of commérce
around the corner exhibited the hloodied
arrows: such deaths seemed o be o epited

Hre fs Dius ':'ZL'I'i': are pocepted in Ko,
Ques! tor Wealth Stirs Trouble

I'set out from Gungara Mirim inan 18-foot
Catne with the Reverenid _||.|- Moreno and his
son Tom. both of the New Triles MWiz<ion of
Wi -Ii'-"-"lf".l'.. Wisronsin

A mile from here my netshbor was killed
by Indians Tom <) "But remember, usual

they kill only after the civilized people
nave Killed a lot of them ™

What =ets off these chains ol violence? |
had heard reasons from many sources, some
all the way back in Goiania and Rio

sometimes it was a misunderstanding
accident. an Indign blundering into a cun-
trap sel lor an animal. More often the root o
the trouble was rubber, or nuts. or tin, Men
Senl into new [orest areas to oollect this wenlth
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clashed with the Indians already there, on
their ancestral lands

Rubber workers cannot live close logether,
because wild rubber trees stand far apart;
each man's “rubber trail” may be five miles
long. Sometimes these lonely men with shot-
puns fell no match for stealthy arrows and
gave up. “When the Indians kill vour dog.”
the saying was, “its time o go."

The people who had sent the collectors
were distppointed by the poor returns. They
faced ruin. How could they repay their loans
from the rublier bank? Thev sent back ather
men, in groups, some with submachine guns

On the Pacads Novos River, many Indians
were slnughtered before the army came and
tock the submachine guns away, 1 heard sim-
ilar stories in other parts of Amazonio. 1 was
tolel that in ten or fifteen vears there would be
no Indians left in o whale region, that the

CEEEEEE B WEFTEEL N D e ]

dizeases brought by outsiders killed them even
more steadily than bullets®* People said it
was a tragedy., But hadn't the same thing
happened in the United States, more or less?

Fusy to Lose Way in Watery Muze

Where the hlack 3,000-foot-wide Pocaas
Novos River branches from the brown 6,00£-
foot Mamore, our bow cut along the meet-
ing af the colors. Brown spray flew to star-
board. The portside spray was clear, for the
water ‘of the so-called black rivers is very
clear indlead.

“In the fiood season p ten-foot niver miy

"Harald Schultz, Assptant Ethnologist of the Sa0
Patler Stute Museum, has written of Reazil's Indians and
theiy plight with insight and sympathy, See, i the Na-
FIONAL GEOGRAFAIC “Breeil's Big-lipped Irdinns,~
Ky, 10962, “Blue-eved Indinn "™ July, 19005 " Tukun
Maldens Come of Ape.” Npvember, 192%; anrl "Childten
of the Sun and Moon,™ March, 1939
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elsewhere in Broeil. Cag-
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Farm hand's 1_:_;~Ta1|1_' |1-[4_|-[E aceelerates an eight-ox team in Haha's susar<cane countr
Brazils plaptations reuched thelr peak of prosperity in the 17th century, when slaves
worked the fields. Sugar remains an importiant crof. Brazilians convert some ol the
suigar-into alcohnl o belp foel molor cars

Traders and farmers hitch a ride bebind & boat chugeing up the Kio
Manaus Huving sold their corieoes of jute, Braz) not<, rubber, dried fish, and hides, tl

hizae] for thewr nverside homes. The city's position near the junction of the \maEon dnid

the Bio Newro brings to it the prodocts of a resgion &8 lurge is AMevico, Une Manaus pland
lzires JOL000 cavman skins a4 month. Jute, a relatisely new crop, now leadds all other ¢om

mochibies 10 the vasi sparsely populated State of LI AZ DM
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We passed a e

dices of tish to dry aned were toasting manio

clearing where men
11 (AR I1Ive [eel sguare for traders 1o sell 1o
rubber workers farther on. In our wake 4
carpet of Hoating erass waved gently
Eventually we came toa tiny Pacaigs Novos
settlement. Bandim, the family head, was less
than five feet tall, lookineg well-fed. Bandim

ke w _]lu;' WMaoreno ancd

% h i

s ..'|.'|| SUF 2 ||II'|

Joe 15 one of Lhe few who understand a bit ol
the Pacans Novos Tongue

Wi shook handsanid stood on the riverban)
pUrsEivEes, Decause
hungries

Hundhim's relntives

for i lone time, slapping
It was dusk, when mosspiiloes nre

I.l'”' EabETE
had een machme-gunned to depth armd theat
Handim unde
f'-l.'!:!'-l el smalisrl. He had been
SPL the
Indigns, and he

he had token his vengeance
st o
VACCINLLen b, L SEryaece g ||||'
wits Irienclls

re "]
Henserd thiot 1 smiled nt the

M"rotection o

He seemed
chddren in mis hot; that I showed
s bow, e handed it to me an

sovmichow | put a 3-fool arrow throueh Ton
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Muoreno s straw hat, gl il
viid Ban-
1M =410 vros b Nl eaten peo
e of his own tnbe

wWe don’t ke
into the ground,” he <nddd. “Wi
prat ||_||_'rl' il .’|E-_' frie. Thiey are

{hemy L 0

o, Oy the men eal 1 he
WLATTIEE]D E1)Y ~

Joe Moreno said that nobodds
wits sure whv the Pacias Sovos
cdid this, that probably such
wehivior vrew from traditiona
Beliets, from |
In FEurope, the ancient Wends

rimitbive reliEon

Billowing sail and stralnimeg hshermen roll o tbourbou-
woodd panoady ap the glistening bench ab Kecite, Wind
lifts the boom and traggular sadl 1o the Tull fength of the
Festraining line A= evenil gts In, hathers

returm L
Rocile, whose towers rise n Uhe clistince (e 5200

Decks awash, a jangada seuds toward open =cas of Lhe

sputh Atlantic. Lashed and pinned together, the light
wrizht logs carry only one pirovision for comiort crude
tonls on which weary fishermen occasionally =t rest
iteh fish on hnnd lines. Here o

ithe ofher sterrs with

wel feet. These two
keens a lookout for g =chodl of fich;
o paddielike rodder

B loguent of the dangers of thedr e, i Braceiuin sany
riens, " The ngada went out with Chico Ferreirn Hentlo

ame home alone,

the (ool




reverently Killed and ate their aged parents;
the old people hiad wanted it that way, Joe
sald: “Believe me, we are making progress
here.™

That mght. at the sp1 post where the Quro
Préto and the Pacais Novos Rivers meet, 1
stood before a hut in the moonlight. The mos-
guitoes didn't bite much any more. Cicadas
chirped. The water shimmered, seeming to
Keep time with the insects

aeveral Pacans Novos were there. The
women made n hire and roasted corn. Both
women and men chewed babacw nuts to
make hair ofl, 1 sated 1 had thought that the
women did gl the work. This set off a debate,
and Joe was hard put to translate fast enough

Men: We make arrows and hunt and fish
We clear the fields for planting

Women: We do the planting. And we bring
the wood. We grind the corn. We hake the
bhrend, We conk,

Men: We 'cut down trees to get honey. We
bring afal fruit to moake the cooling drink.

Women: We make the cooling drink. We
mike baskets and mals for sleeping. And we
hear the children,

There was a silence. Then & man said: We
kill the enemy.

I'he debate was over.

Lite n Battle in the Northeast

1 next visited the Northeast, a seven-state
region 45 bip as Venezuela, One Brazilian in
tour lives there. The United States, under the
Alliance for Progress for Latin America, is
committed to spend 131 million dollars there
in the next two vears alone,

First, the drv Northeast (map, page 314)
When It rains, little moisture remains. You
might say that 80 drops out of 100 evaporate.
Aixteen run off m rnvers. Only four soak into
the soil. In some years it does not rain at all,
Brazibhans cal] it sevido, the backlands or wil
derness. An American soll scientist said, “In
Artzona we call it desert™

The sun i= incessant, the soil sandy, the
vegetation sparse and prickly. There are
spany shrubs, and cactuses like huge =au
sapges, with G-inch spikes.

Here rides the vagreire, the Northeastern
cowhoy, clad in leather from hat to spurs, his
horse 1n leather tiz, A= the drought -:imqwn'_-,
he burns the needles from cactus: Cows and
steers eat what's left while it still smolders.

“aome starve before they get sick,” a va-
queiro said. “Some pet sick before they starve
to death.”

(Comtinued on puge 3435)

338

'I'

SERENCIA

it LE 1900 FuTi Ay,

7 '

T ]
2 .-'“-'l Cxpr-e wlaap
Ir e i

|-.I||..|_Iu

o = Rommey

. am. BiC]
N FETEihAawT 1 eEy¥ | ARD FEEEI HEDEE =

“Break with Cuba,™ cries the poster on i street
side pillar in downtown Rin. "Maore than 1,006
executed i two vears.” says the caption above
the firing squad. Brazl, like the fest of
vmerica, bnds Cuba a controversial Esue

watin

Formiers Air Their s in the Northeast,
Brizil's Land of Hunger and Unrest

More populous than Peru, larger than all Cen
tral America, the blivhted Northeastern bulie
of Briaxil 35 depressed and urterdeveloped
Manv of it= 15 million inhabitants live In poy
erty, In 1955 the fOrst peasant league met ot
Craltledis to seek land-reform laws Today the
leapues clogm thowsands: of membes=s The P nit-
il States, working with Bram| through the Al
nance for Proeress, has desinated the North-
east o high-priority ares for development fumds

Jose Francisco de Souza, leader of the Galiléia
League, conducts this meeting Decorations re-
moin from o festival,
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The wvillager works his roga (pronouncerd
hrossa)l, a jumble of beans, manioc, corn
Durine drought, evervthing is scorched. *1
planted three times,” 4 man saud, “The beld
1= g% ¢lean as the dav I started "

His wife loy on 0 mat, emaciated, unmov'-
ing. She had been sick for three vears: “Ii
started with a pain in the stomach. Then she
ol vellow, and the blood wenl oul of her.”
\ phvsician may come soon " He goes around
hefore the eléections, every four vears. This
time he = running for mavor.” The fetish
doctor costs: oo much

What iz starvation? In a lonelv hut, 12 peo
ple aped 3 to 70, and A blue-eved cat with the
satldest expression in the world. In the morn-
ing, & cup of coffee. AL noon, o little mando
flour with & few beans. And less of the same
at might

The benns are

it at the Sunday mar
ket, on eredit, meanme more debt. By Thurs-
duy they are gone, 30 it's only coffee nnd man
joc, “to foa] the stomach.” When there i3 no
flour left, o child muy go to o neizhbor with o

LM ES

bundle of firewood; mavhe the neighbor will
send back a little Aour

1 left and looked back. Grandfather, moth-
er. children—thev all looked after me. Their
evies were as sard ps the cat's

Four out of ten children dwe here before
they are a veur ald. But the people love this
land. When they run out of food amdl have
buried the lgst child, they leave, on crowded
trucks; to try a new life in a4 faraway city
sometimes the men go alone, |he candangn
of Brosilia, the laborer of Sio Paulo, the rub
her gathersr in Amazonia-—ask, and chanies
are he's from the Northeast. When he hears
of rain back home, he mayv retuom

Hunger Stalks a Fertile Coast

S0 much for the dry Northeast. The wel
Mortheast s a narrow strip along the coast,
with the booming citics of Recife, meamng
*Reef": and Salvador, commmonly called Bahin,
meaning “Hay.” o former capital of colonial
Brazil. This humid coast 1s the land of sugar
cane, once the basis of wealth of the aristo-
crats with big plantations snd slaves from
Africa. Slavery was peacefully aholished in
1888, but supar remadins king. Many planters,
determined to devote all their lnnd to sueor,
do not allow therr workers to grow foodd

In a little market town | saw inflation at its
wiorsh, A cane cutter eamming 100 cruzeirns o
dav looked at dried beefl costing nearly twice
that much per pound. Manioc Hoar cost 120
crugeiros o pound. A vear ago 1 wns 25,

The workerson o p
asked the owner for permission to grow food
He waid ves. Hiz sons changed his mand, and
he told the workers and their families to leave
within 15 davs. Somé had lived there 40
vears. T hey went to Recife, seeking help. A
voung lawyer, Francisco Julifo, ook up their
cost | his was in 1955, the start of the hirst
peasant lemmoe in Braml

The workers of Goaliléia are still on the
plantation (poaee 339) The land was bought
for them by the State of Pernambuoco. Land-
owners elsewhere, heavily armed, resist the
pressiures of peasant leagues.

In the leazue headguarters in Recife hung
a lprge portrait of Julido, now a state deputy
and a hero of all the peasant leagues. Beside
it 1 noticed a small picture of Fidel Castro
Learue members told me there had been
hirning of huts, beatines, even murder. In
another town, they said, a peasant lengue
lepeler was shot 1o death in the streel. Ten-
sion rase. The army received remlorcements
An American ship with 4,000 tons of corn

antation called Galiléia
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bound for Africa was ordered sent to Recife

Every dav people 2ee things et worse,”
s Celso Furtado, the head of sUDENE.
the federal agency for development of all the
Northenst. “We need a new attitude, an aware
ness that things can improve. Otherwise des-
unbearable, and
victim to ireational i|'|,||_'|||||u||_‘_-I i |J|_'r:||__-|;_:||'_r_i|_.|_-_-_
SUDENE 1s our last hope ™

Furtado's agency eets funds from the Brazil
an treasury, the United States, and the Inter-
vmoerican Development Bank—in all, some

Pl DU Omets ||-|_-|.|',:.'-|_' Tidl

L 20 million flodlars s YHur, [':'-.||-|_'|'r-1 f rim Ay
countries |!|E||.l teest soil and budld roaids, power
lines, and factories

“It'l be another two wvears before people
et the benetit of whitt we are doine.” Furtado
saidl. *'They canmot endure the present misers
lomger than that. We need o cocial revalution.
a new era ol hope.”
t was arehief to move on 1o the cool. moun

%
T T

tanous cialm of Oure Préto, the showpiece of
Minas (Gerais, a state kept prosperous by its
mines. In colonial davs it was zold, Now it is
won and bouxite®

Chnca hill bigh above the barogue churches
of the town | met a happy man named Or
lando Kiberro. He wis not rich but he had 3
inh as a carpenter, restoring churches, ani
his land with its ohandoned eold mines had
been owned by his grent-erandfuther. He houd
27 goid-colored birds singing in a cage, amnd
smuff, His auni, he said,
nad been frghtened by a werewolf, and from

toak  oold-colored

his shelves things had crashed down alarm
ingly until a priest exorcised the marauding
spirit. Now all was calm. “Peasamt leaeues
he sad. “We don’t even have peasanis™

Churo Préto once was oocrad

e of rehellion
An L8th=century

idenltist

Hll!ll il

agninst Portuea

Seir “"Hrwrtl's land of Minemle”™ bv W
Moore, NAaTroNAL Chiomiiiarmr. htplsps (346
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nicknoamed Tiradentes, the

‘tooth Al e, was executed
for cspousing wleals much fse
Mhomas Jefferson's. Now Th
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ervative lown i Braz
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Back in Kio | heard much
talk of “basic reforms"—Iland
reform, reform of electoral
nrocedures, tax reform Al
present the federal treasuar
FECETVes mMore PEVERnuts I1T{Hmn
lnxes on tohac LN LEEI
Laxes on persondd incami

reesicient _]ll',ll Lsonplnrt In
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ident Kennedv, in a colorful comic book ex-
plaining the Alliance for Progress. For this
viigl cooperative effort of 20 American re-
puhlics, the United States had promiser 20
billion dollars over o period of 20 vears in
loans, grants, and technical assistance, pro-
vided' that the other partners would add
stenificant amounts and make reforms. to
paave the way for a'rising of the stundard of
living throughout Latin America,

When would these réforms come to Brazii?
ANobaody could say for sure.

I took a jet nirliner for my final trip in
Brazil—adl the way sputh. En route 1 thought
of many things that bad impressed me in this
huge country.

I thought of the unschooled mechanic who
repatired rodio  transmitters with parts he
muade himself; of the official who studied ree-
ulutions over and over to help a forvigner,
Thiet was all in the words dar semt jeito, to find
a wayv—to improvise, to lix things somehow,

I thought of proud men Of the North-
eistern landowner, looking clegint even in i
faded sport shirt. His grown-up sons greeted
him in the old-fashioned Brazilian way, kiss-
ing his hand. He had sad: “No, 1 don't hunt
dand [ rorely stay in my house in town. [ am
an aoldd mam; 1 read the Bible,"

I remembered o scientist who said: %In my
vieins 15 Portugoese, Indian, and Negrm blood
—1 am o good example of a Brazilian™

1 admired the lady whose tax form said:
“Do not write in this space; for official use
only.” She wrote across that space: 1 am a
Brazilian, I am vaccinpbed, and 1 write where
1 please.”

Standing Steer No Test for a Gatcho

And then T wiis in Rio Grande do Sul, the
patcho state, o flat green lind of beel—roast-
ing 1n chunks on spits, or deving thinly sliced
in the windd | tried maté, the gadcho’s 1en;
vurning hot, drunk from a gourd with a silver
straw (phge 347 And | rested on the gan-
cho's bed—his saddle placed on the ground
to put his hend ong his poncho; and on top
of that his xerga, the cloth that protects the
hack of his horse. The xerga never togches
the ground, st much does the gatcho love
his horse,

A gatcho of Spanish and Arabic parentage
showed me his lasso, Tts loop had little metal
rimgs. Wooldn't those make noi=e, and make
the cattle run? “Exactly,” be said, *A muicho
who lissoes i standing steer isn't a paticho,”

He showed me his short eating knpife and
& two-foot knife for hghting “We don't let

BRAZIL.:
facts and figures

NE 0F EVERY TWo Soith Americins lives
O in Rrozil, whose terrilory covers almost
halfl the continent In an incregsingly orowided
wiorld, Hraxf] |s still the land of the frontier;
broame o, settled, ooostal strips, an’ un-
Lamed wilderness of raln foredt, swamp, and
high savanna beckons ploneers with the prom-
1= of open unds 1o be tiken and wealth 1o be
i, The sew cupital, Brostlia, o a federal
district coarvied from the State of Golds, stresses
the nation's push
into o 20th-ceritury
wiltl west

The nome Brazil
ks from o a reed-
dish  wood  groatly
prized by early col-
ofists for dyve; ‘the
nation’s shape roughly resembles o diamond.
Lreims, Incilentally, are among the resources
thal mike Brazil potentially one of carth’s
Fichest nations. Miterals, timber, and Water-
power in abundance exist in the vastinterior,
Mearly a fourth of the world's iron reserves
lie in the mining State of Minax Gorais, the
bulk of it awaiting the miner's pick.

Hall the worlds coflee srows in Brazil,
atid the nation is sécond only o the T/S A
m production of oranges. Brardl radses bieef
and vast guantities of stsar cane, manioc,
corn, rice, beans, potstoes, and block pepper.
The vaned climotes nnd soils will grow almost
any agricaltural product. Yel only two per.
centl of the land & cultivated

Huisiory has made Brazil o melting pot of
rpces—dezcendants of Portugnese colonists,
of the Indinns they subjugited, of slaves from
Adrice. Furope, Iapan, and the Middle East
live sent tides of immigrante. A few thousand
[ndinns in the dimly koown interior still Hye
=tone Age hves, totally unaware of the worlld
af the cobd war and the atom,

Clicinl mamie: Estados: Unides do Brasil (United
States of Bragll, Government: Republic, made up
of 31 states, e termiiomies, and o federsl districs
Area) ) 287 194 sipiare miles. Population: 74 mil-
lion. Language: Portugurse. Ri i Predom)-
nanily Koman Catholic. Economy: 58 percent of
wirking pupulation insgriculture leoiTes, rice, corn,
potton, black beans, and sugar cane); 15 peeoent
in mdustry {textiles. chemicnls, steel, and machin-
ety ). Principml resoutens are tron ore, mangsnese,
ant coxl Major cities; Brasilia, the mpital {pop
2000000 ; Kio de | aneiro, sea port and former capital
(pop. 3.200000); San Paule, largest cily (pop.
3,4 00000, indostrsl and hnancil center Climate:
Hot and wet in the Amazon Basin; subtropical
in highlands; warm sumimess, mild winters ; oy
seasan Detober-May in south
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Luminous sea beats agninst Copacabana und fort-topped Ponta do Leme. Christ of Corcovadio.

e =dacl, He told of
sted haldf
o tired] thut they ST
» cinbe capital, Porto Alegre,
t the st

[1e T A Ldenis

anc brass Bandds

surprised
mow stronghy =ome of them refle
mumst propag The s=chob
|I:'| ol A hedd with i wilel Afric
| 1eft with Helwo and Antonio.
recentiy been students themselvies

‘Ihon't take those floats too sertounsl
intoni, [ don’

And dont think thal we'll hiave a feyv
. : oL 0] pdys-

Nt feaeies sRringing |

Hedr didd nol agre

Ul over the ol
“The hot spot in Bra
I the North
casl the people are too miserable and oo
Here they

il.l' kwared to monke a réevolution

iret wiell intormedd and we have o iradition
revolution

lIl.!l-' L EE R ||I| ”r'l.l'|”"| Il W need = Evialtabion

intellipent planning. And for evalution we

=

while. Then hi

Heho kel =1 N

“Hrazil has twelve elween

=N EN '-Ill-lll'"-rl'rl II|'||'-I'|I'i|!| EANFCAED ] Chve*m

clon't 2o Lo scho He added thatif the new

i !Il _'_I"-.-. s ‘I |E I'i ‘ r. ':||'_||_ ¥ |I|||_'. '|||I '.||.I i‘lll







FRONTIERS PUSH INLAND IN EASTERN

GREAT VEIN OF BLUE writhes mng, “scheduled air service” still means

Cross Lhe ITHEL]D thée Ampzon Rived :||,|_|||' CVITY Wwirel e w2 nE al (G RAPHI

worlds mightiest fow of fresh water sbiff wnter Peter T, White discovered in his
With its tmbutaries, it deains 2,700,000 5 [LLELPE LEOOO=-mitie journey throweh Braci] (page 290
mities of South America, e ludimg some of Eth It 15 not surprising that Brazil should torn
largest and richest unexplored areas an eart] b the skies to leap the wilderness. In minutes

[ his enormous hasin, sreen heart of a con r hours, the mirplane brings civilizatior

Onent, covers dlmost half of the Innd shows arens all but moccecible to more primitive
on the MNatond LiEOETIPNG  Society s new means of travel \ il rophetically. Bruzzl
\ilis Series map, Eastern South America, mave the world a eredit asiation T
rlstributed o more than L0000 members \lberto Santos-Dumont. boarn by s B

with this sue of the GEOGRAPH [hough Near Pars i 1906, he made Europes first

mapped from the ale with increasinge prec airplane fleht, in a craft he built himself
sion, Lthe wilderness that exlends for '||-:| J-:_l,-:_l L L ree) E_|,!||.i WENES 1he i*w

snndds of miles on either side of the Amazor mip. 4= Ssouth American road-builders slash
still largely defies =ettlement. and vast ex- ungle and dynamite hilis o build a new cir
Pinses dan stul trafy be e Unexplors cidatory svstem for thewr comtinent. Brazi
kel stars now dot the river's rageged course. sprawled weross half of South America, lends
symbaols of airfields hacked from junel ih the effort to open the interior. A paved 430
POr some lowns and villnges stirred on th mitle hehwav from the industrial center ol
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SOUTH AMERICA: A NEW ATLAS MAP

monihs to Brasili n time o meet the new the Parnng Kiver between Santn Fe and Pa
ipital’s ration date, April 21, 15460 Fiil "ving their nation the hrst unhrmoken
Another red race marks: progress of the nirhway ink with three transriver provinces
first Atlantic-to-Pacific highway throaeh the Even more ambitiously, engineer LTt
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From Parto Velho, near the Lt edme of th wat-wiest hieghway Wong the Atlant T
nan. A |-II'!|!- ol fHrton LNe rab '.l..'_|||
nuihwestward 1o the northers tiooof Bolivia Fastorn Soulh Amernco | 4
Ihe inset at the lower right troces it to Sen ' : ' '
wils
NMadureirn, whenoe 11 wi follow the R '
oundary W0 oa te-in with Pernd's highwavs Selsioful | TILEALIC Sl e . - Wi :
{ ¥ e thi : T | i | HEE Sihkd

Hights wing in amnd out each month



Farmers at a haying bee
cut and rake a field

Early Americ
ROAD ACRES of 0 MNew England farm of a y m La
about 1825 appear in the painting titled
“Dennison Hill, Southbridge, Mussachusetts," By HEREWARD LESTER COOKE, JIR.. puD
fart of the main house, built by Capt
H..'le.lil W heelock in | 765, still stunds:
The artist has béen identified tentatively .. ROFILES TAKEN.," savs a notice in
as Francis Alexander, who lived nearbs P.m |B25 1ssue of the Portsmouth, New
“Myv fnme.” he wrote with wry humor, “his Hampshire, Journuad "They shall he per

now sprenad hall 4 mile in one direction” fect if the sohriety of the person arldmits, or
Alexander starteq as o true primitive no pay for them.”

painter, untrained in the subtleties of perspes [hus one of this country’s early artists

tive and anatomy. He had, however, a sure advertised s services—with a Yankee guar

eve for composition and color harmons antee of satisfaction "mlarir_'-:}' ||.|'||||.III.||r|.'|'I;_'|'
Top-hatted neighbors work in relays refers not to alcohal but to the customer's

Picnic hamper and welcome jug remind us ability to sit still while posging

that harvest time was not all work. Dhscussions of art tend to overlook the fact

that the fledghng United States produced o
stvle of paantng of its own, a style practiced
by excellent artists who owed lttle to customs
and niceéties of European jurd

e
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I'HROUGH THE EYEs oF ner NAtlve ATtists

Curider of Pambimge the MNatiomil Ceallery of A, Ssmithaondan Instdutem

L he pamters generally: are culled “Amer-
The

simnle techmgue, and lack ol

an  primitives - term relers to thoear
MAIVE VIsiof,

acadermic training

Primitives Tell of Byveone Davs

Luck i
I hough

\merican homes, a prowing number—thanks

1A Y it Lheir ||;|1r1I;|:|,-_'_~ SUEYINVE

some =t hang unrecogmzed n
to diligent collectors—are now in museums
and private gallernies. They form an indom-
parable visual record ol o hveones &ri

M the best examples of
are reproduced for this article

ST this early
Tmericuan art

Mhe 28 shown were selected Trom some 2,500

American primitive paintngs thus far collect-
el by Col. Edegar Willinm and Bernice Chrys-
er Cearbisch of Mew York City and Cam
bridee, Miarviand, Twentv-three are among
the works chozen from this internationalh
known collection for the exhibition 101 Mas-
terpieces of American Primitive Painting”
now being shown in major museums of the
United States and Evrope. Opening at New
York City's Metropolitan Museum, the show
has won acelaim wherever it has appeared.

“We saw in these native American works
of art,” the Garbisches have written, “those
unigque gualities of simplicity, forthright di-

recliess, and oretive vitality oim o color and

4
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Gioems of Enrdly Americana Adarn
the Collectors’ Home in Maryiond

Bemice Chrvsler Garbiach, daughler of au
hitle ma [actl Walter I, Chrysl
khall e EL fikl Lige e
Fiiie ! Edpgar Will L |
e fireplace hang att anony
| SR of M. Demson  and "N
[ b1 (sl 11 bavirt |3 “other ar
[Child W tad ! | mheoul i .
ather unknown. saze from the wall hesid
e Philadelphia  highboy., Colonel and
Mre Garbesch contmiie to add (o L
Hection of 2 faninf
Ars. Grrbisch has long hesn n philanthr

piist in many Delds. Colonel Gariisch, 5 co
poratian executive, won all-Amencan

| z A et i |
151 [ IEITE 12 OMEfRleE Ani Iil|l...'.|. al L Akl

| West Poand i Lhae |

started thewr careers as appreénticed to coach
paainters, sign paintens, or furniiure mokers
CHten they took to the monwd | search of
-.'.-l|'|~ L Db roins Like the unker ond tarlon
they carried their tools in portmantenu, chest
nr =afddlebas. As “canvas’ thim ftetn 1asdstd
whatever malerial was avallable—bedtick
ing, window shades, copper or zinc sheeling,
Yl | :_'||' - .||..| ||r||:.'l.il" '-.'.il': ill'.'. '.|.:.-.-
Vidvance notices herglded the painter
coming “Those pentlemen,” reads o new
paper announcement of ] /6L, erther 1 town
or country, who have picture panels over th
himney pieces, or on the sides of Ltheir rooms,

1
niy now have thi opportunity ol Zetiing tnem

Patrons Demanded Stark Beality

The elite among itinerant artists woere L
portrait painters. They were kept busy by
arlv Amerncans wi were determned Bt
their likenesses be preserved lor postemnt)

\n eéntema of primitive portriture 1 thal
wecasionolly American wives 10 dilferent areas

L i s e L
FRIE T WITH LIOE SHAME e WeERrY aridl WialEEFoE M

L r"-_l- ination = AL L il (] |'I.' i EWT:
Ll Re ol irape on "|j-- dibrecis. Anothes

= that he carmned sample books from which

hrush in a varieby of wave A ypicial news patrons could select clothing and props. Ur
naper pdvertizement of the early 19th century he could have prefabricated settings dnd
reads: “Hronzing, ol gilding and varnishing hodies, leaving faces o be Alled in when con-
enamelline on elass manbing wiilh waler ool fronted with the sitters thatieh a *hend ey
ors and crovons, portrails, miniatures and  painting has vet to be found
militiary standard pamntine, alsi Irnwings of Patron=s allowed such hoense 1n sellings
machinaries of every descmplion.” and props, but when it come to faces the)

Muost of these artisis did not sien their  demanded stark reality. The hard-atlen (1o

work pml therelore nDave remoaned anony- neer farmer seems o have fell s did CRver
s, Olel diaries, letters, newspapér adves Cromwell, who sternly instructed his portrait
tHsements. and contmac s, however, (2l L4 how 0 “Paint my picture traly Hke me I

amitive paimnters lived and worked Mans peles, wairfs, and everyvihing as yvou see me



Prices for portraits were set to suit all
pocketbooks. One New England limner
charged 52.92 for u portrait sketch, with glass
and frame. A more finished porirait cost $25
Another, m 1825, advertised in Bath, Maine!
“Mimutures on vory from § to 25 dollars,
sicle views in colors on paper for S2.00 -

Primitive artists often ignored liaws of per-
spective, analomy, proportions, and even
gravity. Their aim was not to give esthelic
pheasure, but to provide mformation.

This sutted the patrons, who demanded
thiit i pocture of a house have not only the
right num
ber of panes in each window, Anastomy with
strinae articulstions might be accepted with-
out complaint, but every waistcoal button

wr ol windows but the right num-

hole must e shown in precise detail,
Paintings Preserve NSugeets of the Pasi

Rough as it was, American primitive pauant
Ing filled the needs of the community. [t wis
Lhe native vernacuiar art, and the oniy stvle
understood by most Americans,

Muany of the :'!-I'irlll.'l?-_'.- cOontan nuEgeis of
cultidral history that might otherwise hive
been lost forever. What ol a L aliforni wne-
on shop look like in pold-rush dave (page
382 Or an 1836 living room in Hartford
Connecticut (page 384)F What was wur like
in 1815 (page 368} Only the evewitness with
brush or pencil could show us such scenes

Colonel and Mrs. Garbisch, both amateur
painters in their Younper davs, traveled thou-
sandds of miles tracking down such penis as
the cinssic “Flax Scutching Bee™ (page 372)
and "Poestenkil]l. New York' (e 380

In the past two decades, much of the Nao-

Lion's beritare of primitive art has been chan

neled into museums and private collections,
the achievement of Colonel nnd Mrs. Gur-
bisch in assembling these works can never he
cuplicated. In 1933 they presented o selection
o theée Matwonal '::,'Illq"!':.' of Art. Washineton,
[, C. Now they plun bequests (o other major
miEeums throughout the United States

“In thi= wayv,” Colonel Garhisch told me.
“Bernice and [ hope to fulfill our original pur-
pose m forming the collection—which was to
eivie o the Nation i comprehensive cross sec-

tion af Amencan primitive painting, so thit
E"Ii”'.'EI:II'- '.'.|||_1:|L Ir-i'- ¢ Lthe l|||!|l|.lr1l.|'|'|_|t_1. fii A=
preciate and enjoy America's indigenous art”

The author eratefully acknowledess 1he el o
his friend and associate, Mr. Willlam P Camphell,
assistant chief curator of the National Gallery of
Art, whose knowledge of American painting «on-

IEibuted 20 much (o the descriptions that fellow

“Peaceable Kingdom”™

DWARD HICKS, the dean of Amer-
ica’s primitives, wins nlso well
known as & Quaker preacher. He en-
the art held in his native Penn-

"}I"l'.i[llil as a4 pamict of HEns an

Lere

v panels and later turned to 1los-

| '!'||'

trating Biblical themes, He did many



rsions of “Peaceable Kingdom," based o3 Water Gap (ledt). To Hicks, this apreemient
[<hnih’s prophecy: “The waoll also shall dwell appeared madel of Uhrsan gooo footl
vith Ll myhcand the leopars] shnd Hicks = demeon iblished shorthv atter
lie down with the kid: and the call il the = tedth in 18449, tell how he turned fron
i MATY AT | Hilineg L | Al Lfa] Hh ITEAT frolics, sginming [rol
PR el sh | Lhem il Hi 1] L] Ta [ | [T
the | bl frin ke the ox” | i b AR H I bo L LEe ol el |
I 1] TS0 [l 1830 ! F'enmn eV LT i RnE sermohn - I
Pk Pkl | friendls with tl [ =il mintines ol 1h hem (v
[nlaag LIn i backdr i | r 5 Fi | Hirtd il il L il



After the Revolution, the
suppving of Washington
poririadts developed into a
thriving mdustry. At least 28
paunters andd sculplors macde
ohd of more poriraits from

Dfe, anid coun
wiere taken rom the orie
vatles Medalds, china plates.

Cas UOjiies

engriavines, embraderies,
lester costs, plagues, and
mirhle statues appenred
Many phintings, like this one
of the general on his white
charger Jack, painted about
1530, Dear no signature

Fox hunting, complete with
nuntineE norns, wias one of
the many customs thn
Virginia settlers brouehit
from Enpland

I'his svene, painted about

| 7840, shiows the plantatinn
of Bartholomew Trusheart
in Powhatan County,
Virginia, where the pleture
hung in the mansion
Primitive nartists venerally
portraved runnme hounds
and galloping horses

eEs stretehed out

- Tront and hehimd

wilh

In this case the unknown
wrtist may have hid
an rnglish prnt to help Bim

ol e : ED TR K . depict bounds and mounts

George Washington's Virginia

- g =

1797, the vear he retired there from the Presidency. Built about 1733, the ariginal
house was entirely hidden by additions made during his lifetime. Architectural historinns,
noting the changes, can date pictures of the mansion with fair accuracy

Vaintings of Mount Vernon became popular within a few years after Washington's
dedath. Nothing is known about the artist, J. Wiess, who evidently added the weeping
willow tree to improve his composition

Little Hunting Creck Plamtation, as the house was ealled orfginally, was dear to
Washington's heart. On one occasion he wrote to his wife Martha: *1 should enjov more

M'“- NT VERNON, Washington's family home overlooking the Potomac, was painted in

reil happiness in one month with vou at home than I have the most distant prospect of
nnding abroud, if my stny were to be seven times seven vears”

Washington not only redesigned most of the mansion but planned and supervised the
landscaping. From fur lands he imported trees, Aowers, even Bagstones.

Three genérations afler Washinpton's death, Mount Vernon was falling into ruins, with
rotting pillars, decaving outbuildings, and overzrowing weeds. In 1858 the Mount
vernon Ladies’ Associmmbion bought bulldine and srounds and made them o mational =hrine.

1
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“The White Squall™ puts

Navy ships to the test

UMMER SQUALLS, often of hurricane force,
S wore it borror to windjammer sailors.

Here a frigate, painted about 1535, has
been caught unprepuired, possibly in/ Chesa-
peidke Bay, Crew members, following nival
prictices of those dave, have serambled up
the rathnes on the windward side 1o shorten
sail and help counterbalinee the heeling
ship untll it can be brought into the wind.

Muounting a double bank of s#uns, the
Raritan-vlsss man-ol-war wis one of the
maost powerfully armed vessels of the young
Linited States Nawvy.

In the foreground, a two-mnsted schooner
appears about to capsize. Nearbyv a brig,
anticipating the full force of the squall, pays
off before the wind Her topsails bave heen
hurriedly brailed up hut are not vel furled.
In the distance another schooner sits out
the storm with bare poles

Artist James Fvans, who was active from
1827 o 1854, wis well versed in the wavs of
the sva, Dark, scudding clouds, the way the
crests of the waves have been sliced off by
the gusts, and details of rigging nnd sl
setting mdwcate that Evans had firsthand
experience and keen observation.

Americins of the 15th and 19th centuries
were justifably proud that their shipwrights
were bullding the worlds fastest satling
viessels and that their crews and mosters
hoad o seven-seds reputation for enterprise
andl daring seamanship. It was natural
therefore that Amertcans should wint
pictures of their awift ships. At the popular
level this demand wias mel by print makers
whao, like Curner & Ives, published many
suiling-ship hthographs thot sold for about
25 rents each,

Owners and masters who wanted portradts
of their vessels could commission <hip
artists; they could find one in every major
port. These painters wsually turned ot
profile views showing Hags Hving, brightwork
gleaming, and hull freshly painted, with
satls =2t 1o o fwir wined sthove an nzure
sed. Ulnldy rarely did o picture or print
remind the viewer that the sea could be
a dangerous and relentless énemy,

S0



Portrait of a grim warrior  foueht for the ..
mm depicts & Revolutionary War action in
‘\\:\" HEREVER the Britich settl A which the captain undoubtedlv took fart
historian once observed, “they will Wwhen not in uniform, he was a tavern:
£l v triad by fury IFSE-TAC NG Ak Keepdr near Woodstock, Connecticut. His

LR i Fesp - o | TI—— i i | i
Yy Inthrog hi 1h : Ve ¢ brothe portrodis. Although =ifted. b
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“Sarah Ursula Rose.”

by Benjamin Weslt
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Battle of New Orleans

rages as "peace’” prevails
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rotntion that withered enemy ranks
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1 Lthan at Waterloo six month
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Virginia plantation

reflects the good life

His colorful dineram,

betraving an unkonown artist's
INMKKENCE il' [ EDECTIVE Lfii]
proportion, depicls & prosperos
estile of ghout 1825, The river
could be the Potomac, James, o1
Ranpsahannock

Lupia and symmetry of the
WIS mansion copy the fashion
nhile Palladiin styvle of Envlish
ountry houses. Winding pithe
onhect slave quarters nnd over
eers |'-".|-l':- |'-".*_I'r:-.' TOUE=-21i1)
sinop of war, its cannon ran out,
heads downriver. A mall behin
the solitary Gsherman at righi
round the plantation’s corn

Like many primitive arlists
LOe PAnler expresses o personéd
interpretation of reliative sizes
| rees loon ||"|'_||:-:--|i||-.
e willow often wias
vimbal of mourning, s
that the painter may ha
INEENCIEd RS piIciure = n
memorndd for some member of
the household




: . . Educators differed on whéther women
Seminary’s vouneg ladies hould receive schooling on o par. with men
i i - o kil O Women are not destined to I

L_‘ri.}l'lull'lu“ 1:”:1 !-“.1]-“..”- ""-.[. U,Lif:“r “ avirators., not Onticbine riE b MowcErers

Vieduone, But he obwion: s ol st

wiERS of the Virginia plantation on the of the school whose prospectus announced
{-_‘)llll-""" nosite may well hive sent Ll that = voung lndies were “expected 1 Lugel
dauphlers | ( nearby hoording school philosopnhy from Lhe ortginagl text of ti
ar semnary, e curmouiaom imciueded sl er and wuse no easy mnendiim
lterature, mstory, arml Innguases, oltel Here o dipnthied company sathers ol
tnught by college graduates preparing v gracduation exercise. The miszic stope, thi
enter e minste L LI |...---,!_- VRl e B LA ||_'||i . i v i wndbiny

the frock-coated vounye gentlemen at right places 4 wredlth on the head of an hong
Women fnculty members tnught the more tudent Hivh-wiaisted sowns reflect thi
frminine arts. Sewing, embrowdery, mush neoc lussie Tashions of about 1811

gyl painting were combined with aancing 'he unknown artist of “A Uéremonial al

L '.'l.'.'-!'|. .|||-| |'|;"-='"!.I1i||:I OF CULHINE i 1'|---l!| i | MRS S TR EEeA L ||I.-|-_||-|_-. LK) H

LT -:-'-I:II-'---'..-_-llll-l' iBle for valentines =Lt nL Pt |:|i_ prssibly | nting
Froom the painting clgsses came many natructor ot the school. He reveids nmateu
exampies of amataur art Ciorocterseed LALUS OTUHY 1IN IRADHIRY 1O GEPICT NEUNES
by delicate colornineE and sweel sentiment, correctly. Composition and subtle harmiorn

Richmond, Norfolk, and Willlamshurg Meve witural talent. Complex organiziatio

were amone Virgina cities thiatl had semi { e involvinge the recechime vistne al
'l
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Friends toil and frolic
at a flax-scutching bee

(_)| I l | I'-.Iut;._l_ I" III||II| |.-. .._" T




Buxom grandmother st left smokes her )i st i hot weather, Crossed staves below
Building= poriray tweo vpeés common (o Lthe lean-to rasped husks off enrs ol cor

the frontier. Loe house at left has shinsied Aritist Linton Park, son of ; }'I'i'l':l'_'-i'- L

Fool, glass windows, And stone chmney, paoneer, was tramed as a furniture m Lk

Lo at meght, made of unhewn tred il gained Gime as the inventar of & typ

irtifiks, eXjises .||,|,|._- :| WL Temdn L0 G nf YVenehan bl e FRHANLInE kel T

flled with moss and calked with clav, Its 10} hune [or vears in the Houk Hotel in

IyreEefew iy o i Lt TR Indian I--ll'l'- Ay R el




Polar bear eyes whalers.
In an artist’s imagination

CH.—'&M-EH 5. RALEIGH, the artist rin

< nwny to sea ot the age of 10, Aftes
more than 30 vears befare the mast, he
settled] down s a house panter and mnrine
artist in Massachusetts, first in New Bedford
and later at Bourne. His artistic output in
cluded portraits of Prestdent Cleveland and
Admiral Dewev, and *Chilly Observation”
(nhovel, padnted in 1889

To portrny the intricacies of rgging,
Raleigh used brushes of two or three hoirs.
When he died in 1925 at the age of 94, he
left more than 1,100 paintings. Prices for
his work ranged as high as 51,500

Althongh he never salled on a4 whaline
viovage, Raleieh painted more thon 600
whaling pictures, gnrnering his informition
from retired whaling captains.

L he palar bear betrave the artist’s
unfamiliarity with animals, but Raleigh
correctly depicted the boats pursuing the
whale in the background. Whaling vessels,
hove-to for the launching of crews, are
driaown and megged with an expert eve
Diark object holsted up the side of one <hip
i= hlubber being stripped from o whale

574




“Skating Scene” captures
fun during a cold snap

J biriefly -t the University of Virginia,
then devoted has life 1o printing

Because tronimmy was virtoally unnyvai
ihile, hix early |Iil.'||.l'|'.'-. like this eI i,
inevitably were in the primitive styvle. Laler
with the help of do<at-voursell drawing

OHMN TOOLE, 3N 5r|_-:t| IMMmIETant :-['Ir'il.'ll

hooks and undaunted amhbition. he devel
manner, so thai
towiartd the end of ks énreer he ‘-'.l|J|II-F|I.'J'|

ol & more sophisticate

his family of six ¢children solely by means ol
s MRANY POririll CoOmmissions A Conskd
erible achievement for o self-troined artist
[oole’s corfespondence sives o vivid
insight into the life of an itinerant painter
Lmierich
“1 have engaged o good many portragts
to do i this place,” he wrote to his wife
in the 18405

[t early

from Ursinee, Y irsnia

Hand manv of the neizghborine farmers
talk of having their portraits pamted
| have five portraits finished. 1 have done

2 mintatures ot 10 dols. and one eravon
seness at 3 dols. My reason for being so

particudnr s to show vou that 1 am doing

maore than clearing my expenses. | pay 5
dols. a week {or myielf and horse, and the use

of a room o work tn, and 1 think-it s enouy

‘T will have to credit some of this work:
but I first ond out whether a man 1= re-
sponsible or not before | engage work (rom
him on those terms. But you wish to know
how 1 a straneer coan ascertnin this |
will tell vou: T have found 5 good brother
Masons here and if 0 man talks of having
wiork done 1 go to one of them nnd inguire
whether or nol he 15 gooc s "

In this scene, painted about 1840, browd-
hatted bovs with curved sticks play o game
of thinnv, named for the dimage that the sticks
caused to the shins. Toole's picture may be the

pariest Khown representation of this forerunner
of e hockey in the United States




Above below, whereer the astonished eve

Turns to behold.new Ei!’n:llinﬂ' wonders lie,
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RISESTONOUr yiew, amid & clashing roar
L Ralbids us kneeland Times great Codadore.

“Mighty Wonder of the World.”
Hicks described Niagara
Fuh‘. :.:l AKER I:d“i:”;:: Hil'i-::-l. nature s Slgn pulﬂltﬂ'h dﬂle]E
Vilsh SCAEE PEOVICIedl nod Iy N awe

inspiring spectacle but a reminder of the das ])D[‘[l‘:;lilihh

|||'-|[ |":|T-1||.]-.I‘ -[rl t.l'H' I-T;!.fll.l:'“ (h ] I':'i.l'"

Hicks saw the falls in 1819 during a RTIST-CRAFTSMEN trained in sien
3.000-mile horseback trip in which he A painters’ shops were responsible
combined sightseeng with preaching He for many primitive paintings.
painted the picture several years later Anything that required paint—

Mopse, beaver, rittlesnnke, and eagle window sashes, shulters, political
symbolize an untamed Amenca, and the posters, and portraits—{ell within
dimanutive heures probably represent man the ranee of such establishments
kined dwarfed by nature's forces. Inscription Here a member of the firm mixes pig-
around the border comes from Alexande: ment with o1l on a slab (left), Man al
Wilson'’s poem “The Foresters.™ right holds a house painter’s can and

Irush. The presumed heard of the

shop finshes a Washington porteait for

a political placard. Found in Connecticat,
the painting 15 undated and unsigned, but
detiils of clothing roughly place and date it
m the New FEneland of the early 1850



Noble red man or
howling savage?

RIS I':"II |'|r||| N-AMEerican s
F'.-'Iil'l if A the Indian
two distinet personnlities ['..-..-I.
t oity dwe I.. regarded him
plendid creature reminding
decadent civitizations of the gold-
en age when man wis free 1o live
y simple life in harmony with un
sproiled nature, To ploneers on Lhe
frontier, he loomed as a Ggure of
terror and symbol of sudden death
'his puinting, done about 15d1
v oan unkpown primitive, seems
.|'|['.l||i|:-_- L two ||-.-'|.'|'- {3 YiE'W
1 he statuyesgue |-|_'_|||I.' ;.- |II.'|iI"'- ]
to represent the Oneida chiel Shikel
lamy, whom the Six Nations of the
lroquols 10 the early 18th century
sENl A5 ENYoy L tribes 1 the
susguehanne Valley to try o stop
lamd] sales to white men
The painting was found 1n-Sun
bury, Pennsylvama, which honors
he chief with a bluff called
shikellamy's Prohls

WE GO FOR




Acres, barns, and beasts:
a rich farmer’s inventory

\/1 ANY OF THOSE who aehieved suocess

l it the New Wiorld wanteid not Ly

portraits butl factual recornds of the tangihle

- nartd work
In this painting, done about 1860, the

owner of the

assels aocumulated an a life of

prosperous Pennsvivania farm

i

L

PR ESEN

- e

probably insisted that the unknown artist

render o precise inventory of his waorlidly
enals, with the stress on those that indicated
s =oial status

ver the house Bies the Stars and ";|'||||'-_
aAnd piEenns congregate on the roof. Gun in
h:ll'--'j. .-."III 'Illi dab 0ol Lhe |-.|Ff.'ll..' =e0s ot
A fine

I'IIII.'I£ TR '-I.II:-':'- :1_'1i||,'!|_'-'| tiy thie 1reds i

lor a hunt. His wife soes walkine

forepround, Distant hunters take alm in

cd LONpIse? wetll st |;-|_'|:; '.'-J[J'_ ||_|._-_=_| ¥ilil ||l.'l'l'



Crow’s-eye view of old Poestenkill

NEXT PAGHE

M ANy primitive landscapes rank as historical

documents, Ziving resedarchers information

about architecture, town planning, and living condi
tions not available from other sources

Poestenkill, New York, presumably began ps o few
houses clustered around a crossroad. A home on a
long, narcbw lot usually started as a two-story box
with a suhle roof to shed snow, Stab

house, and barn stood in the back viard

e, CArTinge

As the family gréew and prospered, additional rooms
and perhaps g front porch were added. To meet
community needs, o schoolhouse, town meeting hall,
and churches sprang up. Today Poestenkill retains

itz small-town fAavor, though burgeoning Troy

lies only séven miles away. Artist Joseph H. Hidlev,
taxidermist and cabinetmaker, wiis born in
Poestenkill and Hyed there all his life. He must have
known the owners of every house in the picture, which
he completed about 1855, He painted five versions

of the =cene, which he viewed from an imazinary hill

1 R | I F . % &hT BIEN iETELIF =4NF ¥ L

Enrly primitive painters, often craftsmen Frui[ and HE!WETH make

trained 1n the traditions ol conscientious

work, usually painted all parts ol a o g‘l}; '-""““ ll[-E
pictore with eqgual attention o detall
Here the leaves on the tréees stand out as THRIGHT COLORS and the availability of
plainly s the human faces AP models mode still life a favorite

Lacking the rudimentary equipment of American subject. Designs similar to this one
their trade, artists often had to make do painted by an unknopwn Marviander about
with whalever Ii'n_-'_-. covitld fned at hand 1535 reflect pratitude for an abundant
This picture wias painled on o wincodow harvest, They ore found on furnituree, ¢hin,
chirde converted to an artist's canvas. embroidery, hooked rugs, and stenciled walls

bt









: : . a national fgure before his death in 191
Wagonsmith Studebaker \merican primitive painting often reveals

'I'. I.!-I.— ] lI-..I. .III' O FTer |,| Y T |||;||'||

works 1n a California Shop jeiore the wide use of photogranhe. N

verbial description could match this painmting

N TOP HaT, (ul AT HE Af1TU yChLLRLE I' H. M. T. Powell in showine what a WLEOT
| Jobn Noblor Studkbukes staridsin chop lookiad Hke i the nid-1850's
uthy i the g FLESE) OO e wagonmaker stands surrownded by
il LM Ly LMoo piges oty - Erows (il oanel moteruds ||;_' I‘, i1 _.|. — =traitrhi
crangtown, now called Plecervill bunas at lefl, anvil, axle heating in the
Laplel fever drew Studihaker west in 1553 [orge, overhead bellows anid, on the foo
whin he wa g1, ine sauth He af right. some bolis and a ||_'|||'-'-||| 1 b
Indianz. where his hrothers made wieons  hs which permitted a lower center of eravit
rrived in Hangtown with only 30 cents Lodiny a plague marks the shop site
e mode wheelbarrows for miners. woguirine Powell's ||.|i'.!i|:,_' 15 probably the only
the mickname “ W heelbarrow Johnny Ll authentic representation of its appearance
repaired wagons ant stagecoadche: | radition s ivs that Mowell was the son ol
Five vears ater aned =8 .01 Tl s T 1 an Enghsh book and print dealer. He
elurmed to South Bend and boueht out on followed the 40 enld rush to California Aj
ther s share in the familv waron <hop lustrated diary of his journev over the
e husiness thrved, becamie the world's santa Fe Trail tells of his trials andd shows
Mirgest wagonmaker, then made a su he disiliusion af many who sought easy
stul leap into the mianufacture of riches “just for the digeing.” In 1850 Powel|
Wby dan L Mr S .-|l ||||__,_ | 36451 TFs made deawinee af 1o Aneeles. QSan |l:|,"_'-

resident of the firm, a philanthropist, and il Santa Barbars




Philadelphia in 1820

'j IS HOTEL, '-'-:ll.ll w1l Al o ""'Ill_'lll
Chird Streel. won fame as a sl [HOVTT

for possenpers of some of America’s {i

muid] cosrches. Carriare at left ook Dut a

dav to reach New YoOrk
(“obhlestone streets, brick houses

slores with small-paned display

W I WS

wiere standard 1 means
|
id awnines Lo sk

were protected by private hire

ST LIS L E) s

¥ 1 = hl
CiITIR R R

c
B riow it

I'.I.--il'lll ClLIES :'I!“!I'_
stdewalk stunchions
RO PDASSers-GY

Ao n erl that the

e of perspective and realisty

ircalment ol suriace
Lhie unknown artist b

profe<sionn! irfininy

Nt

] k



A LL-TO-1 fnmuy poses [0F a0 portrmit
: 1 s rl.ll mving us a glimpse of ife 1n
':. :”ftI{:C Liﬂl\.'h: Hartfor onnecticut, during the 183()'s.
. . = Whoever commissioned th JHURLIng
the family at home:  evidently insisted that not only faces bu
Robhies and pets be represented down
to the last detail. Father concentrates an the



wrwsepet. while mother, in ringlets an llest the populirity of door Dadmintol

bonnel, pauses m her needlework. Eldest FAmpas gri lecorates the freplns
wichter, in face pantalets; holds a he artist peranted a duphicatle of b
juered chest Her senjor brother teases his icture above the mantelpiece, and in it |

dloe. whle fumor dewes homework, To thi W L exnct muniature of the <coni

i i L (1L i i R |-.|E.|'| il Il :'-.II_:. E."Il'll. |II LIt 1 ilil |

(listurbing it shutt k nd battledor i [ &1l 1) ] H g



In bare-knuckle days.
two teams square off

RIZE FIGHTIENG wWiIliiput w{ovies Wi
outinwed i almost all sections of the
L' nited States in the |

v the countr

Wl fANFE "
i fluels ook =|:.1||
eyt on barves to avold ||_-!r._| i:;|., rfEre nce
v tnvitntion only

il numbers of the

\itendance, WIS T
sporting fratermity, who wagered heavily
Historians conti ew il derment at the
rm ol pugilism depicted in the scene
atnted by Georo
AALLEE S
WK WEILEn recorrs
s of three men fichting
with miodern team

wrestline, one man may hove taken

the place of his beaten partne

Referee, i rerd walstooat, stands oulside
the ring on the far side. Timekeeper ma
e the bearded fgure in a erayv sultl 1o his
L Muanavers and secondz stond in the
rnng beswle the banners of their teams

Adoption of gloves pnd the Marqguis of
Lueensherry rules in 15366, shortly alter
Haves painted the picture, transformied
prize lighting into o legalized 5| MO Hare
Knuckle pugmlism died out, though surre;
[Itious meetings continued antil 1889

Hlayes was o true primitive in his use of
Hal colors, Keen eve for incidental details
and his anxiety 1o show 45 much as

possitble, meluding every polka dot on th

hahters' ‘i_llf'- J':.I _-='||_- il M1 irti=iy Caredes

iFe a8 searce s intormation abowt the spord

1 4 |
he depicted 1n his pretare



“In Full Stride™ pays
homage to the horse

HE horse was a5 important in
Ti"l'.u-- Entury America as the
tataomobile 1= 1o the 1960, and i
wis natural theat the Natjon's arfists
shouled print eguestrian subiects in
greatl numbers

Currier & Ives published more
than 600 different Hthogricpbs thil
prominently portraved horses

"|I-'-:1I- nns developed the
warld's best trotters i the 19th
century, Yast crowds attended races
A NEW A PheEedE edcl rii 'Wis on event
ol nibonal imoportance

Plrtures of horse racing were an
E.nwhish JEN falty, Thi® canvag,
puintes] vy an unknown probably in
Pennsylvimia about 1840, miy have
ween inspared by o European hors
portrai |:|- clappled racer appears
in the rotter's characteristic full
strrelee. Hiaivh-wheeled -'|!'=._'. AT
precision=-huilt for racing only of

¢vel roads ond tracks




*Neigh of an Iron Horse”
stampedes the real animal

NEWFANGLED monster sends i shril
£ X whistle aeroge the countrvsich LTk

B il G | |-.|~':!r-||‘ "||-r.-__ '.J.||;| I ||| s T i:-.
Iving maneg and tai
of theht and
psint frichtened strands toward the sourc
o imagEined citnger

I'his 1859 niuntinge, v A )

I terronr.

shoubder

|II||.-;|”|I-i| .|-- J -'-:l'ul:l"" ':lil. Ill-l-l:

v, tirobahily

wits miide Tor Lhi

W &miuse meent
15 Lhe record of a phenomenon he hadd
ohserved in the cq '|I'fr_"-'.'-ll|I.'. Evidentiy b
knew his subject well, he may have been a
waroner or blacksmith

The anatomy of a horse in motion has
presented problems to artists since time
immemnnrid. Here the primitive painter,

- e e

probably with Httle except Arsthand

observation to guide him, has produced an

arigingl ind forceful mave. He haz heen

equally observant of the train. Students of
CNEIneeEring
d+ N l:'i'.'|'|-'.'l.'|'|'|,
['he

ehcledl here: the

EASHY TecoEnize 1he |ll-.||_'|'--|'_]'.'|_
wood-burner

st s acruptlous obsery

af the early
18350)'s
| s I"-.

servie as illustrations in o hot LTy

ALI1H]

plunts couled almos

i.l".-l-I
Frimtive arlists usonlly were procise
about details. Occasionally, as here, they

combined precision with vivid imazination
and Instinctive

\Tieerica

Lident Tor desien

collectors, beginninge during
thie 1930%, realized that primitive paintings
pave penetrating insaeht into the ideals
temper, history, and changing pattern of
ymencin avilizabion. L.ong overlooked by
connmoisseurs of fine nrt, the painbtings now
LHes

tiriil thear Wikh i’l"' L I'l!l." L1ITLE -"-|.|'|l

win incrensing approbation by the publi



" - . - |_'I'u||||.|-i.-'|' the ease with which the cit coilal
Bird's-eve view of an renth Sop. branches: The birds resembh

cardinal and two tropical Amerncan Lianaeers

Alice-in-Wonderland cat Fhe wnkbwis AL ekl

ciinter. In the United States until aboul

NXI_”,: 0 ey istomed to photo | RAO. virtually every store, inn, or shop
eraphic reali=m, sometimes and i dlisploved a placard with a picture or in

|§|‘_-I'-. ult 1o I T3 il rs1aarmiey S0W%W '.I E Imariialion srrinllon paseriisine 1he services |'|.I||!l'

1 f ¥
i ok I o |}l

(I an unirail il artist "".;'l'.'*‘:Lli 1E= el “.'I‘-I'-'l v ool siEn |'.!|| ""'-"i'll-' MCEATI NG

F.xcepl for poricajture, the primitive wsuall cvien 1o an illiterate pusser-by

rhed from sketches, potes, amdd réemon- Fhus the sign painters developed a styl
|I|'Ia-' P R ]|| l"l.;-'l----i-l l| .-;.|| | |.5|'_'|'-I {1l 'l:"I" ELEN R isinie ||- I I |!I-_ 1:I ||':'_'i.|
LIS fEL LTS 1l L S ] Hecessnry o Liz] cilors, and eve-cal ||'.|!'_' "'I'_i' s sl
the story ancd "=!||.:.I. the meanming of his Klilg ey o 10 symmetncal palierns, 50 thi
ubject. Thus he often ignored or arbitrar- the plocards might be plainly vistble from

Teredd correct reinlive sjres rlistindce, even on unighted streels

In this painting of about 1840, the arlist s In order that the sign might endur
memory of a tabby ¢l stalkine through nd withstune the buffetings of weather
a1 field wae thot of an enormous bead pigments nnd odls were apphed in thck
Lhe rest of Lhie boedy hidden in the tall grass lnvers, Surfaces miehil crack, but matern 1
He recalled the beld as a solid green mnss remaingd tough. Similar technigues ensured
WL @ wionnl weelds showing against th survivid of a considerable numbér of

atdd he showerl rees 4s mere sticks 1 Prrtmu by prainbings I'HE: EXD

S “‘T y b

e ¢h/
%\







Strange Little Worl
of the Hoatzin

Ondv the rangled fringes of ropical South American rivers
offer survival to a rawcouy bird that climbs benter than it flies

By J. LEAR GRIMMER

Asaociate Darector, Naticnal Zogological Purk
Sruthsoman Instiiution

Photographs by M. WOODBRIDGE WILLIAMS

HAT'S A HOATZIN" Pertiaps the

most intriguing answer 15 the descrip-

tion given in 1651 by alearneéd Span-
iard, Francisco Hernandez

“The hoagtzin," he wrote, “a bird ullering a
curiots note, sounding like its nome . _ | sub-
sists upon snakes .. The bones of this bird
relieve the pamn of wounds in any part of the
human body; the odor of the plomazge restores
hope to those who, from disease, are steardily
wastine away. The ashes ol the feathers when
devoured relieve the sallic sickness, acling in
n wonderful manner.”

The trouble was that Don Francisco was
not talking about the tropical South Ameri-
can hoatein we know today, but was repeat-
ing folklore about a stll unidentifhed Mexidan
bird, possibly o species of hawk. European
maturalists, with onlv written notes to giicde
them, became confused; by chance they tied
the Axtec name hoatzin {usuallv pronounced
swattzin™ to the South American hird, and
there it remains,

In 149049 the late William Beebe guve us the
first detatled information gbout the hoatzn's
curious habits. His observations in British
Guinna convinced me that the truth about
the hird is even more exciting than hction,
Here's @ bird thiat has full-sized wings, vet
Mles clumsily. Youne birds have claws on
cach wing and climb through vezetation like

guadrupeds. Threatened, they dive into o
stream and escape by swimming under waler,

| first became interested in the hostzrin
when 1 learned that the species had never
been kept successfully in captivity. As a zoo
man, 1 believe thot any animal can be con-
ditioned to: captive fife if its special require-
ments are known and provided for.

And if anyone could cajole these birds into
domesticity, my wile Margaret could. One of
the best foster mothers in the 200 world, Marg
has suceessfully reared such exotic beasts as
infant tigers, o snow leopard, a siriped hyena,
and o reindeer fawn, Why not hoatrinss

“Stinking Hannah ™ Puzreles Scientists

[Yigming into the literature, [ was surprised
to discover how little was really known about
the hoatzin’s behavior. Guianans sav it has
an unpleasant oder, and until recently they
wouldn't eat it. They dismiss it as an unim-
portant bird, though they have given it a con-
fusing variety of names: “Anno,” “Hanna,”
“Canje Pheasant,” “Governor Battenberg's
Turkey,” and “Stinkmg Hannah."

Scientists are puzzled by the hoatzin's
many unigue characteristice—hoth anatom-
ical and behavioral. Ornithologists isolate it
in a family and suborder all to itself and de-
bate its true relationship tw other birds.

Even the bird's range is in part uncertain

Floppy wings fighting for balunce, o hoatzin testers on o meckkasoukia stalk in Brit-
ish Guinne An unlikely bird, Opisthocomus hoazin climbs expertly through hranches
it flies poorty, swims as o fledeling (o ewape danger, and sometimes exudes & musky
odor. Author | Lesr Grimmer stucied the phensant-sized birds on three Smithsomisn
Institition expeditions, two of them co-sponsared by the National Geogruphic Society

B e B H ik

31
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=trangee

Cickls
cgstad trans, wWe nescle
lIL- B

Rivier hies . 00 -a0TE fice

FERr on One f Lo
[or Doatin
n of the ratlropd and the Aban
Ciltle
1t estate called the " Letter ]
ol 1 I...'|: s i I|"|I

awilinge o
CEFUTIEDY

& JunctH
| l| Ll
Here we had

i |||| CIOW , s Wi Lol il

med by Mauarice Bar
OW. manager of 1ne estal Wit
cocKlgshel]l of a
b, the Stinkin’ Hannahi, There wiis
no drought this time; the niver was swolle

Acre wiel
[ATEr W

HOrver ii ir little

riiiis
Feather Duster Flails the Aidr

“There's 0 hoatzin Calien

All of us

A AP

TR LS

Marg

looked un, Perched on an ovie

yanch was a bhird about two teel
|||||:-—I|| |-_'|| i Elti 5 |I=- i II-:ll_ui' K} Il
nlumage—reddish brown and olive, and

trenked with black and while—was HKe o

floppy feather duster. Long crest plumes
bright red eves
AN around Lh

waverd I the briecze,. andd
'-'-.!:'-I'- I.Ilr : chId
bl Pvies wie af ele (M TRRR

"l._ OUr DIXEL Camae Coser e hoatzin took

ittle World of the Hoatzin {3

off ke a weury |

e il "|'|"I |'! II'.Il'.' 185 Wi
aiToss Lhe stream, it disappeared in the thick
VERELALION O TR OLEeT STEE

Ater

Iil:ll"'-l LLiT II|!I| B

i 1
hueemne another [ew hundrecl viorels

‘Camp Hoatzin

W
calbi lissfii] v surrou nd-
ci] by coconut palms and tremendous milEso

ange frut. W

o us irom the bal k was a huge man

Irees covered with ripe o Vilng

His il
LTl Codid

] N I. - - i
ecelh Hashine 10 a erin eEnngt

hlack <kin. He wis Ivan Vvihuis, our cook

and major factotum. He'd come on ahead to
et the cabins reacds

Aiter supper we discussed our plan of oper
ittons. For the first week or so, we decude
we would observe the birds and nests that
Ram had dleeadvy located, and bhnd as méaam

oitld, After areful study of

nesting habits, we would take

pthiers @ we
the hoatzrin's
SOmMe Voung b= wl ey o concition Lhen
to captive life

Manrice told us of an onusual behaviod
naltern of the birds thut he had ohserved

tlone the rver for new

About

while eléearine

Seven




wore living m the trees that Maoric

QUL IS
eveled with s bulldozer

“As soon as we finished, those hirds cam
back to the very same spot they had oceupied
he ceclared,

wWere |,||.-|l-.|'.|.'|| indd ||:-.'|]|_'I

Lt iTy

Ve I|||||:-_'|' Ii||' N

*Wiasn't there anv veeetation Jeft for them
o et T asked,

“1 tned to
Thes

.I | | - -
Lhioierh ot hied

iy, siid Maurice regretfulls
chase them off, but they wouldn't leave
apparently

death,

'.'.lll-ll'.llll I..-
DORLFINS of veretation
o more Lhitn o hunadred varcks pwav.”™

Here's a bird, we apreed. that 2 either =i

wietre Hving in plenty

pramitive or so specmbzed that 1t cannot
.|||||.'. Il' |||II-.
It whs

L [
ADrupl chande

raining the next morning, and thi

our cabin It was

Abary was almost at flood level, Now the
DIncK witlirrs were swirling ¢lose to the bas

of our cabm pilings
Rain, She Use s Kolline Pin

[odny she's 2 woman's main,” Ivan volun-

leereel ns he cooked break{;st “She pound
violr il day, she in o bad mood. A man’s rmin
' thien 1t i= throush”
A particularly violent gust hit us “Now
he & anery, saul Ivan i |‘||_'_|! vl wWith @
roliing pin

Kain or no riin. we tonk out ol i.'."||-- Ll
and spotted a hoalzin from the window of

thir mest as -
ITcK e

CHITINE %N
|!||I||.||' - 'II . |'| P s ol
ol kK |.| LETHSS PLLT} r--!|_~

Irom the endd of ils beyk
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Haoatzin habiatat: waterwavs i the Az
at] Orinodo basing Map st rizht shows the
Abhary Haver, scene of the author's studhb
See alsa the Atlas Map, Esstern South
Amerion, distributed with thns i=su

Fearful hoatzins watch the approach of a
tledly enemy—ran. When mbrader

iy Close, the asdults lureh into owloward
Hiedad or fhomnader into the 1ol

A uthorities dhifller oo pednuneiat o ol Thi
bairi imie, thoueh most prefer “whtbzin."

Winigs ribsed detiantly, a haslein called

i
el e hiE= |_'.-' {3V E=K =0 g i A g 14

: .
i | hiE riine repiorts MOinly then oid she

it gl M arimmer eavie hiks Bied o fern

: . :
ruptly aned the sun hieoke throurh the clouds

Ivan was proved wrong—Dhboth a8 a weather
pirofhet and ns the puoee of O rinsiorm s SeN
oo we o were out an the hitthe aluminum boatl
looking (or hoatzins 1 earnest. By noon wy
ol epotted o score of mesre bircds and exan
shiterl <evieral nest

[ hiringe the next several weeks we were &l
it from diwn o dusg o often far into U
Heht, scanning the fark folare with lsht:
wihich wie wiore an our heads hke moners
umps. We marked nest locations with strijs
il wibitte cloth. obhserves] the bird=<" activitie
mie] Lok voluminons motes

Enry mornini .-I||| G JTErPnNDn sEeIme

B the most active TesdmeE tones, As 16r as



Hungry Hedgling thrusts iits beak into a parent’s

it B0 tine an baby lood —a meuch of leaves

fureitaled Moo the adult’s cron

Using wings as forelimbs, o dav.old hoatzin

chick scrambles past an unhatched epe

-.. .-ﬁ.l‘l..-.l'| 'II".I |
‘. - - L
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delermune, the hoatzm

anvithing but

we codld
never leaves,
budls, or pulpy seeds. No fish. No
insects. Mot fruit. Al

though leaves of the pimpler thorn.

CALs

EVENn ans
N P ey .tI.I:IIL' tree, and vines are
tnken, the favorite food ]_l_'-.' far is the
hig heart-shaped leaf of the muk
ROAMNRRD, OT arum, a nlant thuat
grows in dense ten-foot-high stands
along the Abaryv, Graspine the stalk
with bie ¢lowed feet, the feathered
Veserarian into this
salad with gusto

s one of many peculiarities, the
bodtzin has an enormaous, heavily

LCrs Freen

muscled crop that occupies most
ol the forward thivd of the bods
Here stored food undergoes [ire-

Liminary digestion
Crash-landings Roubine

Another peculiarity of the bird
that intrnigues the ornltholopist is
n fAattened disk on the kel of ik
breasthone. This strange structure
helps support the hoatzin's weight
ns it crouches on a branch
unigquely shaped keel
which anchors wing muosseles
pravides leverage for Right—is as-
tonishingly small for the bird's size

Ardd to this the fact that the
feathers are loosely attached, and
viou begin to understand why the
hoatzin is one of the world’s maost
inept flvers. An averapge flight cov-
ers less than a hundred vards

Launching [ with Mailineg. wings, the
honkzin gives a protesting ¢ey with virtualh
everyvsiroke. The inefficient aviator soon runs
ot of energy and crash-lunds in the trees
Long-toed feet grasping at every branch, the

The
il

1£3

bird usually drops several feet through the
foltage before stopping, upon which it gasps
u ool squawk. The feathers become wildly
disarraved by such exertion

After observing hoatzins for three vears,
um- convinced that their breeding period is
lriggered by the onsetl of the rainv seiison
LW miny seasons o vear—Ewo nesting cveles
No rainy season—none. That is why, when
Lhe rains fniled during our first X peddition, we
observed no nesting activitics

Fhe birds often assemble in sizable flocks
durmng the dry months 'With the first rains,
these flocks bemin to split up into smaller
"mesting assochtions,” of

tamily groupe
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PDowny wings, cach armied with two clas, enphile a voung hoatem 1o climb throush
n thorn bush. When the birds molt into thelr first adult plumage. they lase the claws.
bt pcitiree birds continoe oo ase wines in clamberineg throuegh thick oliciee

two o =51% maem birs

aess(pcEl0n, the

usually conststing of

Within this nesting
dividual birds appear to mate indiscrimi-
mately, Each contributes o the succeeding
activities of the group: buillding the one nest
that serves them all, incubatime the egss,
caring for and guarding the voung,

still Bows Signal Changing of the Guard

The constructed
looks much like a heron's (puge 392). From
the boal we could usually count the egps—
buff-colored with a dapplinEg of brown or
bluish spots—simply by peering upward
through the Aimsy platform of sticks, Aboud
the size of pullet eges, they usually numbered

pitsl.  cruilels ol s,

two ar three (apposite). Occasionally we spot
terdd as many as hve

Incubation lusts about 28 days. The birds
hesin toosit as soon as the first egg is Lad, and

the voung hatch out 1in regular succession

Male and female adultz are indistinguish-
uble in appearance, but appirently both sexes
help incubate the eges The birds usually ex
change briel but formal bows before they
shift ploces. We could count on seeing this
Hehanging of the gunrd” in early morming and
Lite afternoon

We saw other shifts during the dav, and
ceveral timies obxerved two birds on the nest
at the same time. [ could not discern any dil-
[erence in the activities within a group to In
dicate that one individuanl was the nesting
hen, another bird her true mate

Soon, however, we rhiscovered that hoat-
rine are magnificent in defense of their oges
nnd nestlings. Amain and aeaimn the galian
adult birds set up wild outhursts of warning
cills ns I nearcd o nest, and acted as if they
were sbout to attack. 1 have approached i

A1)



brooding adult so closely that she—aor he—
pecked me on the nose!

Man undoubtedly s ane of the hoatrin's
chiel threats. Trigeer-happy “sportsmen”
sometimes kill the birds just for the fun of
it, And every veuar land-clefiring operatinns
swiallow up more of their alréady restricted
world, Some nestlings are mevitably lost to
the swift currents of the river. Other limitine
factors are mouse opossums, sguirrel mon
kevs, tree bops, and birds of prev that eat the
egms and voune

[Ine cliky “"-H'J'!]_'-' Williams was just minuies

away from zeeing o hoatzin hatch. He did see
the chick before it had completely dried: a
scrawny, dark-grav baby huddled amid bro-
ken eggshell. The parent bird was eating the
shell—something that had never before heen
ohserved, s lar as we knew

Although the appearance and actions of the
adult hoatzin are stranpe anough, those of the
baby ure even more peculinr, At first the
chivk is almost naked, But soon it grows a
reddish down, and the blue shenths of feath-
ers start to appear on wings and tail. Each

wing has two sharp ¢laws, one on the

Swimming to safety after a dive
from i3 nesl, o chick paddles
toward o tangle of vegelation
When danger e wluits guide
the vounmster biack to the nest

Windmilling wings propel o
witde-eved fAecdeling through the
depths of an aquariam at the gu-
thors Abory: River camp




| el wnother altached to whot corre

spneds to our forefinger. The chick con use

thiese claws for chimbang when ot s only i few

hours oldl But for a [ew divs L usuildy sbe ks
LS Loy Bicie Diise

Dine of the gread siehts we remembereod wias

hoatzin entice an adalt bird

A serwes of indant musicnd jrigs

o i i=H B B ) LR |'.|E-_'-
it '_r"l_'lll"l ir-11
ings incluced the parent it i [TLLITREY LLTF .4
|'-|_||-_|-__||'l .|-|-..| OF olher ICAyYes 1ot
etk

Lhirust it= el dnto the

Tkl Of
'he fledeling then

nidult's ‘mouth and

W ohen i

voungster bemns to

;r-\. i I-II.- :||.II |I_|I": II =

rUiped] down o meal (page A90)

10 to L4 -k|;ﬁ ofid, the
aimnle the greenery sturciindine the nest

[ 1
Liong before the chicks lesan o By, Lhes

vienture oul of the nesl ndd start o climb
dBscout in bhe Lnnele of vines and Brancnes s
AL thi= time LI

] k. -
rHcks 1N an

FOUIMIINE thetr hormi vt s

protect the unfledye

LRI PR f RS

wav, | hive seen a “tamuly of fve matun
Lards spresd their wings (o form o continu-
i this fenther

s protective cover. Heneal

wmbrelln, the chicks progressedd

branches,  safi hidden from the eves ol

e B A redators

Flecing CUlhack Ceoes Salumarioe

The voun MR s their well-developed
CICCD 1 MOV IRE RDOUE,

a= well as thewr benks and the claows of their

viae: hooks 1o goodd

aversized feel Sometimes obe will hoak s

et ead over o lomly ang vge bepk andg

neck s chmbiine gk

11U miostl mlerestime ol all i= bhe s g e

lavaor of a threatened nesthioes 1 owell i

member the aetions aof one of the first chicl

wiee tredd to ciitch, I couldn't ave bheen more

L ten elbve ol

Crouchine on the edee of the nest, the Hm

|||:-:_ (£ .i'-:_: '.'..|,Iii. LNt alminst '|.l.!‘.||ll

reaching distanee |':Il"l Wit g ||l'-i!.|'.|llll

Lhe nestine plummetesd ten feet downward

1Nt Ihl' My er IO Y 11s st veontume into

|;'|I' I||||'. eyl

Lisphie (0 wanies as pebclodies, the It Dot

2N SWAM underwaier o few In wnstrean

tor the tangled growth of the mverbank. Thern

It popped un andg stared af me with bright,

knowine eves. Sheer courace. 1 dicdn't hove

thie heart W pursue 31 any more, and o ] ore-

treatidl. 1 Knew the voungstes
ot later. Goaateded ¢ n meduldt, the hittle bired
would clamber throueh the branches
s saledy home

i'_'-.l'l"-. |:-|.|r'_!| Resl We oDseTr v ierl WiLs

willy o prrotective canopy of vegetng

plivie 11 amd n clear sacang chuti |l| LAY . %

o laws on witg and beel jnchen

LEFLLE |_|.|:.- . 5% it f boowes awrn Elua N
hirnme by cOFT :.,|||.'_: borrernds ol L Lhvaad b i

huanel, Wb

thint the voungster could dive into the wates

LEY TWEIEY TEEL DR ifany

Inviiriably there was an

—anywhere {rom six
W danger threatened
aelditional safety feattre, 3 curtain of tangled

low nsireiam i
nestling cowlil tak

raots and s

refuge Delore il

notiss 1o con
We elistinzuished
i cluckine

|'||l.|f.'||- 1154 Vi@ O
i rdca e widh oo ot iver

T ! - | |
hyve oiferent el Ll fe LS

s led during courtshii

DR EL LS O L nesd “meow uttered while

feeding; a wheezine note of L[ ISE €T rli=

COYED | -|'..|"|l scrrech wher I:'Ill'l'l|. ifir]

ciall AN otk ¥ |

egdei] whille feeiling the

cciingE them to sgrety

'H.l GLFLETALE  T1ER%NE LY

nestlinges ot
||.I':'..||L.'E-|' {hi k] S

hesades the shrdl piping when they Gre Do

ery. I clanger threalens, they mke 1 NIZsSMY

spond. After diving anto the wilter and swin
mung o the bhinksule vepelation, they e
1St

sguesownk —evidenty
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to let the aduit birds know where they are.

We hiad come to study houtzins in captivity
as well as in the wild, and =6 we needed (o
capture some of the hirds. The hoatein is
castly taken at night while asleep on the
rogst;, vou just shine a bright light on the hird,
then lift it gently and painlessly from s
perch while the beam holds it transfised.

Ouir head lemps left our hands free for the
capture;, If the birds nested above arm's
reach, as was often the case, we used long
poles with nooses on the ends.

We set forth on many o dark night to cruise
the opagque witers of the Abary. As we
seinned the shore for roosts, our Hehts often
caught the eves of tree boas. o dbzen or more
sets of pinpoint reflections amid the thorn
growth in a single sweep of the beam.

The snakes were no huzard, bt wasps
were—Dbecause of the hoatzin's habit of nest-
ing near the insects. I remember particalarly
ong painful morning when 'my hitnds were
0 stung and swollen that [ had dimples
where the knuckles should have been

Another hizard was being pitched into the
river from our cork of 0 bant while handling
ciuipment or réaching out for bird roosts: |
oot severnl wettinegs, but 1 think of one in
particular, It was: night, and only the fain
zlow of my head lump showed my compan-
wins in the boat where | had gone under.
When [ finally surfaced and grasped the boat,
spluttering and soggv, Woody Williams was
busty ardhjusting his camors

“let’s do that one more time,"” he said,

Special Diet Lacks Key Element

By doy and by nizhi we were uncovering
nll <orts of interesting facts about the life andd
nahits of heatzns But keeping them in cap-
tivity was another matter, Concentrating on
voung Inrds this time, we constructed a haold-
ing pen near the river, complete with plants
for them o sit in amnd an old ssmken rowhoat
for o swimming pool.

Maeg prepared vegetable food in o Wirine
Blendor, and fed the voung birds with a syv-
ringe. For u while they seemed to lourish on
the substitute diet. Bul gradually each vouny-
ster sickened and died. Apparently our mix-

National Geographic, September, 1962

ture lncked some enevme or catnlyst vital o
the digestive processes of the voung and fur-
nished anly by the adult hirds.

In 1961 we returned once again to British
Giuinna, accompanied this time by Dr. Wil-
helm Moaorinelli, Professor of Zoology at the
University of Vienna First morphologist and
anmalomist to see the bird in its hahitat, he
gathered valuable data on its bones and
muscles that are still being analveed

“Charlie”™ Establishes a1 Zoo Record

On this third attempt, we came closer than
ever before 1o salving the problems of keep-
ing i hoatzin ilive in captivity. Befure leav-
ing the Abury, we sir-shipped three adult
houatzins to the National Zoo in Washington
Une of these birds, which we named “Char-
lie,” lived there for nearly six months—from
July 31, 1961, to _January 25, 1962,

Tame as a pet chicken, Charlie seemed to
thrive on u diet of fresh lettuce, kale, and
spinach, which he often insisted on entine
from the hiamd of his keeper.

In the wild we had never noticed an odor
about houtzins that would earn them the
name “Sunking Hannah " But keepers twice
noted a strong, musky smell when they were
in Charlie’s cage. In each case the bird acted
in o stroneely ageressve manner. When it
cilmed down the odor disnppenred.

Just s we were making progress in deter-
mining a proper diet, Charlie developed a
tumor in the beak that proved fatal. Laborn-
tory tests show that the hoatzin's native muk-
kamukky s extraordinarily rich in aluminum
salts; the finding will belp us greathy when
next we uttempt to feed captives. Incidental-
lv, we discovered after our bird's death that
Charlie was o female.

We've learned o lot about hoatzing during
the past three vears: And Charlie wos with
us long envugzh for me to be confident that
this remarkable species can be kept <ueeess-
fully—and even bred—in captivity,

Perhagis the eventual solution will be to
capture an estublished family group of the
birds. Then the communal pattern that
seETs s0 important to their existence will not
be disrupted. THE END

PFlumed Crest und Beardlike Down Make the Hoatzin Appear Windblown

Eizs of el liee det the bare eleviric-hlue skin ground this adult's eve. Peeulbar Teathers
resemibling lashes protect the eveball. Henvy bill albows the feathered vegetarian to chop
thtes from the tongh leaves of the mukkamukka plant. a relative of the calla Jily, Al
thodgh hoateins fourish in the wild, nonse Hved longer than a few months In cagitivity
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1. Spoce Meedle, Restaurant -
[ 2. United States Science Fn-l.rllll;m -

IIIII' 3. Pavilions of Commerce T il "--.._
and Industry | 12. Spanish Villoge Ny H“\\Q_ ‘\’““ "
{ . 4. Food Circus in Armory 13. International Fountain H“"-x S T ey *- IF
1 5. Heliport, - 14. Playhouse f-~_ ‘:"-_l: | g
f &, El:-_mn:h 15. Fine Arts Pavilion 21, Jopanese "H"ulﬂgi . ! R : vy T
| ‘ 7. International Exhibits 16, Opera House 22. Gayway P ST
I 8. Ploza of the States 17. Arena 23. Monorail . |
9. NASA. 18 Indian Village 24, Home Inferiors , Fashion, =
ll,r' |'|I 10. Waoshington State Coliseum. 19, Show Street and Commerce Pavilion =
! 11, Boulevords of the World 20. Hawaii Pavilion 25. Ford Pavilion

._-. i ! -'1.'. '-'. ."Jll i

I p TR - U o o g







Ve exited to VYoo andd- =settlv on B (T i 1%t [ fpee A L1

L limale contrml fo ilferts! W had WOTEEDTTUI] prlnese il "'.|--|-||':_--.|_:'
L rhiododendron bush in hloony “Septtle o v ol need] it it ¥ lel 115
some 10 Mississippl to protect my camells

wccustomed 1o the miracles of seience, my mother wis nlren |
Ing A predicied advance o ber doly hfe. Bl mv tast f the Tutur: lefi
mie wondenng what had happened in the past and wha UFrig i
Lthe present that promises Utopia Centur !

vround me spreeac A P e thit edfered to exolain, The maenificent
atiles Scicnce Pavilion housed the lnreest exhibit devoted 1o el
theme ever pssembled by the UL S Governmend hi [l ] L i
Iuture of sowence. Cther pavilions disploved oulturnl treasores am ,
odoical elvances of 49 forelgn nations. American indestries showed off

thetr wehievements in 72 exhibits
Ri

Boulevards of the World shops stocked handicrafts fro en
orntrs. The Fme Arts Pavilion ofered some of the beet et in th

Saturn Rockel's Simulated Blast-of
Lights Astronaut John Glean's Face
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[he narrator re
toon showerd man ol T seientist 1=
evenrs untl he had bhuill endowed human
the multistoried, spriw hing palace that Lo desire to redch oul with mrndd and imuaginatien
| the branches of «oentiic meul Lo something outside himself
W Lthe fnces of the fimotis men who Froom the theater we passed into room

Ax il lighted by freflies, budding frod

lets of colored water denee n Gintiasy o
it the Intier
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National Geographic, September, 1962

| with pictures and sound= of the natuenld Lither displave reculled or us some of tHh
nenamens thaal R nE provoked mian’s Irntmatic breakthrouehs that opened new
Uriasity: o volcann erupting, zolden leave: raoms 1 the House of =cience: Mendeleey's
i autumn, sunrse and sunset, the Meht of rrangement of elements by atomic weighi
lonely gl | hirwin = Ltheory of nalural selection as a fai
Wwe walked cormidors of illugion showing 1 n biologmcal evolution, anid Einstein's
How man's senseés can betray Bmom o evaliat seneral theory of relativits
I whnl e sees, hel el feel= A s
tort e I b1 r rowlown sireel m I|I' i foprmey Iniko J|||.:-r|_:.|-l.|.f'.|_ ";|'|-.'-'. i
reel we were witdkine downhill swhen mn Vinsing over Einsiedin’s concept of  time
we were climbing (helow). The change in and space. we moved mto the U, $.-Boeing
pitch of a train whistle gave us the in JHEEES T stcearium andd rockeled from earth on o
] moving locomotive. We tooched warm journey  fto interealnotic <hace that woile
il conl pipes simuitaneously and experi-  cover two hillion light vesrs
enced the contrnst as g barning sensation Uhrough 8 window in our space capsule
]-l il '.I' = LE! | EXTHTIRIENL ML T |l'l| Lh I"'. W i|'|:'|'|| il il 'I':r: T MR IR el ||.|I
instriments were needed and invented s Ehaesnds of craters, and marveled at the
Lopsy-livy shreel of illusion makes vilors o the United States Science Pavilios
[l th L Ring o il when thies are s tuodiv climbinge Tilte] store fronts caes
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Seattle Fair Looks to the 21st Century

syn's Aoming gevsers of hyvdrogen. Passing
Mars, we wondered with the narrator wheth-
of “Martinn fiowers bloom ungathered, wait-
ing for man one day to walk here and see ther
beauty.”

Leaving the plunets behind, our ship sailed
on through the Milky Way as fast as ten tril-
lion times the speed of light and set its course
for Andromeda, o spiral galaxy, and un-
numed galaxies bevoned.

Finally we turned and headed for home.

“We glory in the warm splendor of enrth—
our shelter; our place to be born, to live, to
prosper,” suid the narrator. “But now we
know: Earth is only u single note in the vast
symphony of the universe, and man is child—
not only of earth—but of all the cosmos”

An imagminary journevy Yes; one possible
only through the magic of film and a pro-
jector fitted with the world's largest wide-
angle movie lens, But still it was a journey
hased on concepts developed by astronomers
through the nges (opposite).

We rested on the pavilion’s terrace nnd
watched the fountains play.

“1 wonder what variety of flowers maght
bloom on Mars?" Mother asked. Her guestion
wis about space, but her eves were on the
tulips, bright pools of red and vellow set in
huge concrete bowls

One building of the United States Science
Pavilion provides an exciting progress re-
port on 28 diverse research projects. Each
exhibil poses i question,

What is the shape of the earth? We watch

Cosmic wonders nppear above the heads
of visitors in the Spacearium. Using the
world's largest cinematic projector lens and
acreen, the show stmolates p two-hillion-
light-vear journey through space. Here,
travelers range bevond the Milky Way. The
lrip seems o resl that spectitors grasp rail-
s for support in the dorkened moom

Monster of the deep exchanges stares with
a-zaflor in the French Exhibit The model
copies o water-jet-propelled diveng saucer
developed by Capt. Jacques-Yves Coustenu,
with National Gepgraphe Society supiport,
to explore the ocenns down o a thousand
fept Eves are twin portholes through which
crewmen scan the depths,
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az technicians track Transit [V-A, o satel-
lite put into orbit in June, 1961 Carryving the
first nuclear-powered generator ever sent into
spuace, Transit provides earthbound plotters
with the most accurate measurement of our
planet vet. Future Transits will provide pre-
cize fines for ships at sea.

Where do cosmic rays come from? Cosmic
ruvs from space shoot unfelt through our bod-
ies mnd light up detectors set in the floor be-
peath our feet. With such devices scientists
have discovered particles with energies o
hillion times greater than any we have vet
produced on earth,

How do salmon migrate thousands of miles
to thieir place of birth to spawn? We peerinto
a tank of water aml see voung silver salmon
following signals of Heht, pattern, and color,
clies to the factors that guide them on their
wide-ranging Journevs.

Whiat lends to mother-child  affection?
We watch a mite of 0 monkey chinging lo-a
terry=cloth dummy “mother” (page 415}, giv-
ing it more time than it gives o a wire-
frume “mother”™ thut offers o nursing bottle
of milk. To this near-relative of man, warnith
and softness apparently are more basic to
affection than is nourtshment.

Praise From a Teaching Machine

Can we learn from teaching machines?
We =it down before one—a projection screen
and the tvpewriter kevs of a computer. We
read from the screen a pnnu[rm:lh af A OCen-
nography lesson. A guestion on the text and
four possible answers to it follow. We pick an
answer and tvpe its number on the kevboard.
The machine clatters out a message: “You
are right Verv good. Proceed to the nexl
paragraph,”

We feel plessed We fove learned from a
teaching machine

The Pavilion’s Junior Labormtory of Science
—itself n kind of teaching machine—gave
Fuir-going children, and me, a chance to
learn science by doing (pages 420-21),

After watting in line amid a sea of stmall
faces, 1 touk my turn at the “light ray ma-
chine,” manipulating convex and concave
lenses, mirrors, and prisms on a revolving
wheel to bend and reflect o beam of light

[ split water into hyvdrogen and oxyizen
with an electric current and then reunited
the gases with un electric spark. [ shot a “rock-
et” from a spinning model earth towirdd a
revalving moon, and, missing, I experienced
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versitv of Madrd, and a troupe of
fiamenco dineers

For us, the thmll of the Pair was
dining atop the Space Needle (right)
Standing ut the fool of the Needle, |
was reminded of the Eiffel Tower:
but where the Parisian landmark
dwindles to a point at top, the Space
Needle spreads a0 broad disk, as if
offering man o home in the sky. Step-
ping mto a capsole-hike elevator that
rode the Needle's side, we had the
feeling of shooting into space as the
world fell away beyvond the windows

In the Eve of the Needle, n lazy-
susan restoprant whose dining aren
makes n complete revolution in an
hour, we ordered fresh salmon and,
waiting for it to come; feasted on the
View (page 4 14§

Across the fairgrounds lav the
brodad blue sheet of Puzel Sound,
hemmed by the Olympic snow peaks
Shortly, as we moved, the view in-
cluded Lake Union, then Lake With-
ington, both of which are playgrounds
lor Seattle’s huee fleet of plessare
craft. Bevond Lake Washimgtion, the
Cascades  ghstéened. Turning, we
lnoked across Seattle’s skvscranpers
to Mount Rainter, its cone a whipped
cresm i=land m the sy

We came down to earth only o
o mlofl neain in the Notional Aero-
nautics and Space Administration
Exhibit With witty understatement
MASA's Herman Oberle guided us
through the history of space explori-
don, His words served (o introduce
us to NASAT exhibit of what ot first
seemed to be fantastic tovs: silver
balls made of alumimum-coated plas-
tw one-third the tensile strength of
steel, cylhinders with solar-cell wings
saucers hristling with antennas, But
the fantastic tovs turned out to be

fantastic lools

o e “Seattle, Uity of Two Yowes, by Ao
Grosvenor Robinson, i the Apeil, 150600, sain
od MATIS AL CaEiEIPATHI

Coapsule-elevator climbs (o the
e Weedle's  double-decked
wnnicer. A S 850-tan hlock of rein
forced concrete anchors the tn-
pocl’s steel begs and places the cen-

ber of eravily pear the growd

4149




We saw models of communications satel-
es, such as Echo and Svneom; that will
chortly help to revalutiomze the worled s radio,
telephone, and TV systems. We inspected
mock-ups of Tos satellites alréady al work

photographing milllons of sgunre miles of
the earth and sending back [HOLUTES [Or use

i weather forecastine
Hovercralt Skims the Earth on Air

Impreszive demonstration that men of oth-
vr nations are pursuing scrence for the com-
min good came during visits (o the British,
French, Unnadian, and Japianese exhibite

Britain features such present-day marvels
il liw |.I||-||l:_’:'. ns the SEN | the amazinae
Hovercruft that rides on o cushion of air
over lipnd nnd sew. We inspected the model of
i Tuture Hovercrait, a vehicle desimed to
iranspaort. MW passengers amd 30 tons ol
freight at speeds up to 100 miles an hour

wWe hefted fantastically licht foods L~
served Dy the Accelerated Freese-Drving tech
nigue. A poum

shriveled and zreen, werghed about nn ounoe

of processed peas. stll un

and, like ordinary dred foods, regquired no
relnigeration. They could be reconstituted
and cooked moa few minugtes

Another British wonder was o model of
one ol the world's lnrepest walking excavators
The ornrinagl stinds 16 stories from eround 1o
lUp of boom, and = hucketl can remove 30
lons of earth with ench hite

Trim voung hostesses in suits desiened Dby
Jacques Hem showed us around the French
Exhibit, which contrasts the excesses thresl
ening our world with the brighter futtire pus-

sible. A chilling, four-minute film projected

wild images—street mols and rock-"n"-roll

SIMNEer=. ricing foars 1I:|i_ s iOout e |_|,|_ O] e

—io the accompuniment of screams, horns
sirens, and the sickening staccato of machine
guns. Balaneing this shocker wos a dramati-
zation of the rewards of research. usine &
model of Capt. Jacrques-Yves Coustieai’s owl-
everdl diving saucer rlesened for underseq
exploration (page $16)

LCanadas deplay fealores habitation 1n

e of earth™s . most forhidding areas. the
Arctie. With diorama and slides, the exhibi
demonstratés how Hife might be in a far-north
commumty in the 2 st century. A huge trans-

PETent dome Covering on entire t[own ensures

S Chiir Esirtl = ilellite e L7 e W G

"lrlllll_ SATIONA LR AN L Liaghinsl. 1l

F Dlescribed m “Ehving Saucer Takes to the Deep,™ by
! misunri L oustien [ T lI_||'|' W, CaFu AN
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Festival of fne arts: Smuall visios
dands  spellbound before “Th
Triumph of Neplune and Amphitrite,
painded by French clissicist Nicolas
Poussin in 163820 Other master
pitces on display include Winslaw
Homer'= “Eiadit Hells," Bembieanidi

Vortrant of a0 Youne Man,” Frans
Halv's “Portrait of & Young Woman
Fine Arts Pavidion also shows wiorckas
By ancient - Inpanese,  Mih-centun
L hinese, northwestern Indians, and

conlémporary jpnnters amd sculptors

Space Whirl in Kodachrome captures the color
el moisd of 0 Freoch imipresstonist painting

Hapidly rotatine . ears whip rlders aroumd  and

el
l.'. |c|’

- T w

[
e
e — r

Fow 2 5 3

L
o

=100

- -1." ="
ol g .

R e L

| —
-, —_—
C]

i - -

& _amy T W

ST T



around while revolsvine in orhil. This Gaavwean Oriental beauty in crisp organdy, Miss Jong (K
ride and ten others were mtroduced th North b servies o costomer ot korea House, o restan

Amerkca by the Century 21 Exposition ritmdl oom one of the Boulevards of the Worlid

Fridl-hlazing Indian maliden, Saline
Yallup loses her beirines, and a po-
liveman helps. Yakima child and her

faumiiy elance af Fnclian ' 1hiagn

Bov at the Bell Svstem Exhihit
bads hi=s {nvorite Disney character

|
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FMin for Leedes un Howers and “m filisar"

(I submiirines shutthine beneath thy
CArt as=enEer=s amdd supplies

Jupan's displays nng o serene garden of
riaketl pebbles and islandhke rocks. We stoo

LT Ill'llll" i '|'---||||'|-||| [t 1alf
Lol .-._i..'. P B A B :'|.|: '|_. wide o |!-.--_
calendar, and watched sharp pictures that
TIMALed As far 0= 35 miles pway
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it suitered a com ISSI0HY, My husbond o

broken his toe, and our furnace had burned u
Century 21 Exposition looks to the future
v looks over man's shoulder to his
neritage. It deals not onlywith materinls. but
With memories

In the Japanese Villuge. samurai and soldier

ong LHe exgulsiie nuanya-






426 National Geographic, September, 1062

tures of the Nikko shrine, 24 temples andd
pigodis  carved  from
eilded like the orlcinals [ met ond Cibirrag -
linter]l Jiro Sasaki, the last Hiving artist amons
the 54 who fashioned the models

nantivie wiskls g

hief Ween
1905 aned 1927

A replica of King Tut's golden burial mask
displaved in the Epvptinn exhibit, took s
back toward the beminning of eivilization
The 17th century was dramatized at Swe
den’s Vase exhibit where we saw o cannon
from the recently raised warzhip that cank in
=tockholm Horbor in 1628,

S "yl Froom Lhe |l|'||'.||- e W iE=durp Figsa 1"
Andders Franeen, NATIONAL GEOGRAMIIC, Ja

AL fulb-length performances, we enjoved
the styvlized mrtistrv of the Cevion dancers:
il the San Franciseo H.I,“i_'l_ rr_-:||_|-_-l.l.,'|_'|] ir
dance of the
Western World. We were enchanted by the
suphisticated puppetry of “Les Poupees e
Paris™ at Le Petit ‘Thédtre. And we gloried in
Igor Stravinsky's The Firebird, conducted by
the Bl-vear-old composer at the gala opening
of the Seattle Opera Houwse

Fromm what | saw, it seemed clear that
mian's gredtest herituge lies in his own spirit
Ihis concept shone in the Peace Corps exhib
i, where we viewed photographs of voung
nurses in the West Indies, teach
ers i bihanma, o doctor n Taneanvika, and
-Z1V IR 0Ol
hetterment of mankind

Riveeer Revelle, soence adviser ti Lhi Siei-
retary of the Interior, l'.l“..'l'|u|u:|_|. thi= theme
Before o Fair conference on the penceful uses

appreciation of the olassicol

VImericans-

constroction workers in Colombin
themselves for the

i ANHTN &

|1|I1i

Unbelievably, meoncetvably, we are begin-

wl men can do, they must do,” he sail

L leave the surface of the
carth, on which our ancestiors have crawled

ning to b ahl

for countless penerntions, wnd o reach for
the stars. In using our mew-found ability, we
are simply betng human; we are risine wn the
chiallenge that lies deep within us as human
i

Leaving the Fair, Mother and 1 cavght the
monorild downlown. The nde took only 96
stcomds, Just about long enough for us 1o <et-
the ourselves in our seats and for Mother to
sy, UL wonder if 1 can get the name of that
orange nealea bordering the fairgrounds ?"

Al Century 21 Exposition | had seen the
Mother had seen the
wonder of God's beauty. 1 hoped that both
wiorkkd endure in the world of tomorrow

['HE END

wonder of man's mand

Monorail Zips 1.2 Miles in 96 Seconds
From Dawntown Seattle Lo the Failr

Mlently riding a conerete beam on rubber
tires, the electrie train makes 8 bid towand
sntving oty traffic problems. Its T-bar sup

[MEFLs o up IMue space

Broad windows and skvlights give de
[HartingE vegilors o fasl ook at the Cemntury 21

Exiposition am = skyv-piercinge Nedidle






¥ My radioed comment muﬂ'hm
mﬁ mf" and ﬂlcked a sounded as exultant as T felt If all
SWite h, h’lfeasihr: the ﬂ-hnrklﬁ went well, I would pilot the research
ﬂm hﬂd the X-15 beneath the wing  X-15, half plane, half missile, to- its
~of the huge B-32 mother plane cruis- die=ign altitude of 250,000 feet, or 473
=l .iI}Lﬂt 45,500 feet, miles above the earth Our mrcraft
- For a split second we fell like a already had Hown far higher than any
‘Bomb, my black bird and T. Then I other winged vehicle we know of, and
had her under control in a fast glide | was shooting for a new record.
toward the glaring rock and sand of The record, however, was inci-
the Nevada desert dental. My main purpose: to explore
Maore than 1400 feet below the speeds faster than a high-poweresd
B-52 we “got a light,” or engine start,  bullet and the prablems of controlled
and the X-15% lignd rocket cut in re-entry into the atmosphere,
with explosive force. Under full throt- I wasnt looking bevond the mo-
tle it began g rapid build-up to the ment, but 1 knew that a good flight
pawer of 548,000 riaging horses, more  would lead to even hicher anes. The
than twice the harsepower of the X-15%s design altitude is by no means
bigsest United States Navy carrier.  its absolute ceiling. It can hurtle far
“And I'm on my wav!” 1 said. above 250,000 feet—and return safe-




rilraton, alls e o gt | T o
build-up in altitude and speerd. And
it wias my job, last April 30, to climb

47 miles, then bring all those horses _
safely back to their stable at Edwards ] F LY TH E
Air Force Base, California '

The long countdown check of in-

tricate svstems had been a test p:'[nt&
dream, trouble-free and no sweat
felt just as sharp as the voung ﬁHhtE:‘
pilot [ had once been, and overhead a
cloudless sky of vivid blue awaited me.

I knew 1 had a good engine light
without glancing at the mistruments,
Aceeleration from that inferno in the
tail pipe pinned me back in my seat
with a force of 2 g's, twice the farce National Geegraphic Staff, for NASA
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of gravity, hence twice my weight of 164
pounds. Pulling back on the control stick, 1
increaded my chmb angle to 387,

Thrie w's . 4 g%, the force buill up
rapiclly. T felt as though T were flat on mv
back and climbing vertically, My bullet
would have to be slowed u hit to follow the
carefully planned flight path (disgram, paze
4451 Right an schedule, after 40 seconds of
powered Bight, I popped out the speed brakes.

Lriround control at Edwards bégan tolling
g countdown for enigine shutoff. We had
planned on 81 seconds of engine burning time
and that meant 81 on the nose, not 83 or
84, A few extra seconds would propel me far
nbove the intended altitude and stretch the
iwre of my fight. Coming back for g dead.
stick landing, | might find myself bevond
ghiding range of the hard, dry floor of Rogers
Lake wt Edwards, That could be & fatal em-
burrassmient,

Call-outs from the ground had zrown
weik; now they faded away. No matter |
had checked my own countdown clock with
the first call-outs; it was accurate,

At 79 seconds T resched for the throttle
with my left hand—and grasped nothing
Grlancimg down quickly, 1 saw my gloved fin-
gers were o good two inches from the hindle,
Ur-forces had plastered me so far back in the
sent that 1 couldn’t reach it

But 1 fiedd o, Bracing against right elbow
and shoulder, T lunged forward with all my
strength. That did it 1 got the theottle off o
sevond |late—atl 816 seconds. o be precise.

Mind Races in Instant of Crisis

It's strange how many thoughts 1 com-
pressed into those Aeeting moments, The un-
winted altitude Hashed throush my mind. |
envisoned what would happen to me, decided
an what to do, and did it

All five of the present X-15 pilots have
experienced smilir compression of thought
curing critical moaments. We are Cconsistently
able to recall things that occurred in split
seconds is though they extended over longer

The Author: Joseph A Wilker has Nown My
experimental  aireraft,  incloding  three  rooket.
powered predecessors of the X-15. For his con-
tnbutions to aeronautics during 17 Vears as a
Ceowvernmetil lest pllot. he recetved the 19610 (-
tve Chanute Award of ihe Institute of the Aero-
space Selences. Mr. Wilker sand fellow X-15 pi-
lots were Jointly presented three other coveted
pwards, the Harmon Internationn] Aviator's Tro-
phy, the Holiert J. Colller Trophy, and NASA's
Drstineuished Service Med:il

4440

pertodds of time: We scem o undergo a time
dilation, perhaps due to the adrenalin cours-
ing through our systems.

Engine shutdown came at 3,443 miles an
hour—nenrly five times the speed of sound—
and wn altitude of 142 800 feet, [ was weight-
less immediately, wnd it felt plensant, o wel-
come reliel. The ends of checklist pages on
my chpboard rose cerily, and a little cloud of
dirt particles drifted up from the foor, Sun-
light lanced through the left windshield at
these motes! 1 could even see that they wore
of different sizes and shapes:

Upward the X-15 seared in coasting flight
In effect, it had become a cannon shell in
space; i followed a fixed wre, just as a shell
does, in response 1o the inexorable lawse of
physics. Once the X-15 = outside the at-
mosphere, its flicht path, or bre, cannot be
changed withoutl engine power. | could not
alter my course until 1 fell back into the air
andl regained derodynamic control,

Jets Prevent Tumbling Through Spoce

But 1 could change my craft’s attitude |
could dip the wings and move the nose up
anel down or from side to side. Yes, | could
even have turned around and climbed tail
first, though that would have been foolish,

For movements in spuce the X-15 s
small jet controls, like the Mercury cupsules
Hydrogen peroxide, forced over a catalvst of
silver, breaks down into stedm and oxvien
and spurts from little openings in the nose
and wings (dipgram, opposite). A control stick
on the left side of the cockpit operates these
Jets. You need them to keep the plane frivm
twisting and tumbling and to put it into the
right attitude for re-entry,

I used the jets immediately ufter engine
cutedl. My lunge for the throttle had muade
the nose bob down, so | hlasted it up andd
smopthed out other small movements. The
reaction controls felt fine, and | tred a 30°
left bank angle, then rolled level and pointed
the nose back on the correct headinge

Seconds Later we consted up o the peak
of our arc. My instruments showed exactly
250,000 feer, These are special mstruments,
part of an inertinl duta svstem. Tts heart is o
little platform, kept stable by gvrascopes, that
always points 1o the earth's center. On the
platform ure instruments that sense changes
i acceleration, hence changes in speed and
direction. ‘A computer in the airplane remem-
bers these changes and diszorges daty on
course, attitude, speed, and height

X-15 pilots complain that there isn't any



X-15 FLIES LIKE A PLANE IN
THE ATMOSPHERE AND LIKE A
MERCURY CAPSULE IN SPACE

Sensor (Q-Ball] indicates

pl.m"q. attitude in relation

to its flight path \\

Pitot tube measures air pressure ——

Cameras in bug eyes survey

contrals in tail T, ' Eight yaw

Pitch, roll. and yaw, the
aircralt’'s rotations about
its three axes. are
controlled by twelve
jet rockets, eight in
the nose and two

m aach wing tip '<_

UHF radio anterna —— ) !“'::‘ pitch
rockel jets
Exhaust of arulll!-aw-'“"—_f- Rl
powar unit
Landing wheel
Upper and lower B
vertical stabilizers : — Wing
contral yaw by piveling e =
Roll jet

Landing Haps
increase lift
for landing o

enging

Part ol lower stabilizer
is jettisoned for ——— e
landing; parachutes

ii'

ease its fall /Landing _~ 4 :
) shod ) f,e"?: - > —
F e

Both sides of "rolling tail” pivot /
togother or in opposite direc-
tons, controlling pitch and roll

Pitch controlled by raising or depressing horizontal stabi-
Robert W Micholsow lizers. Yaw controlled by turning vertical stabilizers

T TR ATMOSPHERIC FLIGHT

Rall controlled by depressing
one horizontal stabilizer and
rasing the other

5.2 tons of hquid oxygen and 4.2 tons

of liquid ammonia develop up to
&00 000 horsepower at bumout

e Helium under pressure forces fuel
“‘x__ and oxygen into engine pumps

[‘f>:[‘_" o= e

.[h / ,1? Pressurized hydrogen peroxide
)I"Ir Liguid nitrogan for pressurization powers aerodynamic llight controls
Raockat ;r;ginu. of cockpit and pilot's sunt and ballistic control jets

Cabin
=5 Sensor [Q-Ball)
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Eight engines roaring, the mather ship flies at 45,500 feet. her speedy infant tucked under o

time [or sightseeing, but we always take a
quick look around from the top of the hill
On my left I saw the Guoli of California and
looked down the peninsula of Bajn Culiforni
0 a cloud mass smothering its tip. On my
right | glimpsed Monterey Bayv, Way out in
fromt, and as far around us T could see, the
horizon curved like a scimitar

Flight Crests in a Violet Sky

A bright band of light, not as sharply de-
fined as 1 had remembered it from an earlier
faght, bugzed the horizon. Above it the sky
shaded into a magnificent deep violet. Below
me the ground returned strong sunlizht with
brilhant sparkles.

| knew that | was nearly 200 miles from
the Pacific coastline in the Los Angeles area,
bul so great was myv heleht that | couldn'’
see it! From my heading and angle of vigion,
the Los Angeles coast luy somewhere under

434

the nose. This gave me an odd feeling, as-if
I were over the Pacific and going into orhit.

However, as we coasteéd over the hump
and the nose tipped down, I could see the
wihite glare of Romers Lake, with its 12-mile
length of sunbaked clay, right where it wis
suppased to be. As always, 1 felt regret at
leaving space and returning to thiat old cum-
bersame gravity

Buf now [ had to think about the muost
critical part of the fight, re-entry. You have
to div this maneuver right, or buddy, you've
“bought the furm,” pilots’ jargon for a Ml
retirement. If 1 had slashed into the atmos-
phere with the nose strajght down, g-forces
on the pull-out would have broken up the X-
15, What's mare, she couldn’t have survived
the heat Her skin, of Inconel “X." a nickel-
chromium: alloy, will withstand 1.200" Fahe-
enheit, but the heat load on a stradeht dive
would have heen far too prent There was




a third consideration. If | 'had dived
stradght down, | wouldn't have had enough
room for 4 safe pull-out and lnnding

o, wsing the jet controls, | pushed the nose
up to an 187 angele of sttack and plunged “bet-
v buster™ into the atmosphere, In this posi-
tion part of the underside of the X-15 helperd
hrake my fall

Heat Turns Metal Dull Red

alsn

My speed, about 3,000 miles an hour @t
re-entrv, was so preai that 1 could have
picked up a little acrodynamic control at
abput 0,000 feet. Hut 1 had 2ome pro
nouncer  side-to-side movemenl o worrs
about, and 1 staved with the jet=. AL 100,000
feet the -forces began moontmg rapidly,
spon reching 5Ye 2's, and | could feel bilad-
ders in my suit puffing up to grip me tghtly
and dam the downward flow of the blood

Az the g's built up, 20 did the heat, It

ik R E B E ] Tt LERT FHET LR
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wing. F-100 chuase plane keeps a sharp eve an the X-15 as it spews fuel, testing jettison valves

reached a peak of 11,0000 F,, recorded on the
speed brakes. Leading edpes of wings, nose,
nnd Ll soaked up enodgh heat to glow adull
red. But, from my seal in the nose, I could nol
see the exterior of the X-15 Through the face
plate of my helmet | could feel a httle radia-
vion heat from the metal windshield frame
but the air-conditioned cabin and pressure
suit kept me comiortable

Below 100,000 feet 1 no longer nieded the
jets, amd at 65,000 feet the X-15 pulled pul
in gliding flight. My comment to the ground:
4] sure felt that one™ The dry lake lay about
i5 miles away, and | had plenty of altitude
to fiv a oy appraach.

Stom o chase plane was on my tatl. Anoth
er pilot fics just behind the X-15 during a
landing He mves advice and mstrument
repclings in any emergency, vhserves jellson-
ing of the lower stalilizer, and conhirms that
vour landing gear is extended
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You have to get rid of the lower half of that
wedge-shaped stubilizer, or ventral fin (land-
ing dimgram, page 445), It 8 needed for con-
trol in high-speed flight, but it projects <o
far below the X-15 that vou cant land with
it So vou jettison it on approach. If the mech-
anism doesn’t work—and that has happened
to another X-15 pilot, Air Force Maj. Robert
M. White—a backup svstem blows it off when
the landing génr i= lowered.

I wis once asked what I would do if hoth
systems failed, and I replied, “Well, 1 suess
I'd dig the fastest furrow ever plowed."”

But the fin went off 0K, and 1 touched the
X-15% steel skids down at more than 200
miles an hour on the baked cliy of the dry
lake. The nose wheel came down hard—
whomp!—and we slid a mile and a quarter.

“Well, there's that one for today,” | said
Lo eroundd control,

But the mild exuberance | alwavs feel
after o good flight wos soon morred. Radir
readings said my altitude instruments led
Two radar stations ploced my maximum
height at 246,700 feet, or 46.7 miles, a little
chort of the intended goal. Apparently the
engine didn't give quite the expected thrust

Even so, the flight set a record—one that
was tied June 21 when Bob White piloted the
X-15 to precisely the same height, 746,700
feet! The marks coincided by sheer chance.
Then, on July 17, Bob flew to 314,750 feet—
almost 60 milés high. (This feure, from early
date, moay chainge shghitly,)

Pioneers for Er ol Spave Travel

People often ask me why 1 fly the X-13,
thelr tone implyving that I'm akin to u higli-
diving ciecis daredevil, Well, as 1 said ear-
lier, we don't iy the X-15 for records—or
thrille. Reams of dawa from our research
program  will help buoild the airplanes and
space vehcles of tomorrow

Scores of little sensors buried in the skin
of the X-15 pick up information on air Aow,
pressures, and heating. Electrodes on the pilot
sense his heartbeat, respirntion, temperature,
ant hlood pressure (page 432), On each Aight
87 radio channels relay this information, plus

National Geographic, September, 1962

many other readings, to the ground. Instru-
ments in the mrplane record additional data,

Chur discoveries are hard facts, not theories,
and they fow out to vanous programs: the
X-20 (Dynn-Soar), a project to build a manned
recovernble glider that will be boosted into
orbit atop an advanced Titan mizsile: the
R5-70) warplune; proposed supersonic trans-
ports; Project Mercunv; and Gemint and
Apollo, future spacecraft

That hlack beauty, the X-135, is often called
“the missile with the man in ft"" but it wos
never designed (o go into orbit. Instead, it is
the latest in n distinguished line of "X" (for
experimentil) aircraft Some, like the X-15,
were rocket powered, and all have been flown
ut the sprawling Edwards Air Force Base in
Californin’s Mojave Desert. There NASA
mamtains its Flight Research Center, home
of the X-15. Our agency, manamer of the
project, received its first X-15 early in 1960
after demonstration flights by the manufae-
turer, North American Aviation, Inc.®

Black Paint Aids in Heut Control

I siied “first X157 hecause we have three.
Line them up in a row, and only their mark-
ings betray a difference to the casual eve, In
shape and size they are identical triplets. All
are painted black, a color that helps get rid of
inctional heat through radintion,

Visitors, accustomed to the behemoths of
the airlines, comment on the smallness of the
X-15. It ks anly 530 feet long, and jt= thin,
stubby wings span o mere 22 feel. Empty, it
weighs a slim, trim 13,800 pounds, thouph
this zooms o 17 tons when fullyv Joaded.

Its “armor plate” of Inconel “X" posed
many construction prolilems. No one knew
much about the milling, machining, and weld-
ing of this laboratory supermetal when the
program’ began. Also. no one had much ex-
perience i building internal sdreraft struc-
tires of heat-resistant titaniom and sininless
steed, instead of conventional aluminum,

scores of new manufacturing technigues

*Sire “Exploring Tomorraw With the Space Ageney,”
by Allan €7, Fishier, Jro in the July, 1960, swe of the
SATIONAL GEDEEAMIC

Wispy Condensation Trails in the Stratosphere Skywrite B-52's Signature

Carrying the X-15, the mother ship is observed by National Geographic photographer
Dean Conger in a chase plane thousands of feet below, Mr. Conger, on loan 1o NASA,
made several lights in o supersonic F-104 to et his pletures, Like all uir crew members,
he receiverd toimng in an altitude chamber to prepare him foe the haxards of the strato-
sphere. Sifvery reflictions in the picture were cast hy the F-104'% plastic canogy.
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Two minutes and 40 seconds after launch. the
pilot reaches 246,700 feet, topping 99.994
percent of the atmosphere. He can see

from Monterey Bay to the Gulf of California o

speeding at 3.000 miles an hour, Walker -5
points X-15 into re-entry attitude. Faulty 3
angle would cause plane to break apar ..,q

At re-gntry, 150 000 feet sbove the earth

1.000" F. temperatures redden the plane's
_wings, fail, and nose. Pilat retums to his | 77

spheric controls Below 100,000 feet

G-stresses at leveling-off pamt-65.000 leat~ '
vwoll Walker's 164 pounds te aver 900. y Monteray
He slows plane and lands at more than 200 y _
m.p.h Taral flight time. @ minutes 46 secondsd

g
g~ = _— - = J—
r i— e =

. _-H i — Cracked nght windshield conlronts

g— il i Major White alter pull-out. Speed

— - — hrakes contrel rate of deceleration

- . Approaching Edwards AFB, plane hegm.i ﬂ e v o d‘ 4

L A Wl ,_fr landing maneuver at 40.000 (g 1 ¢ 7 a
e oo b . Flight time: § minutes 31 secands S\ <
E-:I-.-.-arlﬁ .!-l Dr
y Inke bods beneath [light path Ballarat Lake
Fh:-ia;iﬂ;nd . Air Forcd Base Pravide emorgency landing strios
Rogers Lake Cuddeback Lake C A L | F G R
Mojave Desert JaheY
o
v
Bar Force F-104 chase plane
pilet checks X-15 visually
LANDING ON DRY LAKE BED an final approach = -..‘...-'_
.
COMPLETES RECORD FLIGHTS

-
L o o

Altitude, 18.000. spaeag 350 ‘ri

Chase plane ralks X-15 down
i case ol gmeargancy’
b S

Nose whee! down. X.15 slidas Landing gear extended Nosc-up

grne mile before stopping attitude cuts sneau:l .—:?""
Tail-down landing puts |l1‘||:--.1u::1' ;;::hduwir‘;;p&ndﬂagiﬁ Landing “apa. let -:I::;
on steel landing skids real s
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ALTITUDE FLIGHT ARCHES INTO SPACE;
SPEED RUN LEVELS OFF AT 101,600 FEET

In space, the X-15 behaves like a Mercury
capsule, using small jets in nose and wing
~ tips to control pitch, roll. and yaw

On pilot Walker's record altitude run of Apnil
30. 1962, he cuts rockets off at 142 800
feet, 82 seconds alter ignition. Space llight
begins Pilot becomes weightless
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Nose up, skids lowered for touchdown, the plane will slide o mile

my A-15 work: I've been o Government re-
search pilot for 1

I'm to v the rocket niane. but all she ever

Lo g
L

LalCE KNOWE witen
giavs 18, "Call me whi virlr el down

At Lthe baze, the Boeine B-32 alreads ST
rles the X-15 Fuellng is under
way—a gingerly business. When Cope Ca
hCal
can takeshelter ina blockhouse. But our erew
At Edwards must be out in the open
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navernl fuels-a missile, pro ¥ everyone

| g0 into an air-conditioned van parked

nearby. and specialists check outl the elee-
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trodes plastered on my body and shoe-horn

me inlo my pressure suit (page 432) Then |
climb into the X- 15 forthe sroand countdown
which may hour or several

ours, depending on the trouhle we encoun
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n frop, but coolly jettisoned his fuel and
brought the X-15 down to o perfect landing
on a brick-hard emergency stripat Mud Lake.

Several of us have been saved by our pres-
sure suits when the nitrogen atmosphere
leaked from our cockpits, cnusing a decom-
pression. We  don't  breathe nitrogen, of
course. Our suits feed us oxyveen, but the inert
gas in the cockpit keeps our hodies pressur-
izer against the vicuam of space. If vou lose
the nitrogen, vour suit inflates automatically,

What to Do if Windshield Cracks

Hob White, a gifted. iron-nerved pilot, ex-
perienced a real clifi-hanger on his 4,005-mile-
an-hour speed run last November 9. He had
hit a velocity more than twice as faxt as an
Army S0-caliber rifle bullet. Then . . . but lel
Bob tell his own story.

"We had all the fuel we could pack into
the tanks, and the engine start was good.”
Bob sairl. “The power picked up immedintely
Well, we cooked merrily along and reached
Just about the expected velovity at 95,300
feet. Hut, ns we slowed down, the right wind-
shield shattered, and it happened instantane-
ously. The plass didn't break out, but it be-
came full of criged cracks, obscunng vision.

“I lenrned later that 1 samd, “Orh, good Lord!
Hape this ane holds!” You know what 1 wis
hopnng:  that the left windshield wouldn't
crack. I it did, T planned to fly by instru-
ments down to 35,000 fect, then ja,-lll_’r_c.un the
cianopy and see if the plane could be con-
trefled in the wind blast with the canopy off
I felt T eould get away with it, but if the plane
proved uncontrollalle, I would have no choice
but to eject myself and parachute down.

“But the other side held, and 1 could see
well enough to land by pushing my head over
wimvinst the left side of the cockpit™

Severe heating on the windshield’s metal
frame, followed by rapid cooling, ¢aused the
accident (page 447). A similar thing had hap-
pened to Bob on an earlier fight, but thmt
time the left windshicld shattered. Since these
secidents, we've installed heavv-gauge win-
dow frames of titanium, They withstand
thermuil stress.

My worst moments in the X-15 came dur-
g an plutude Bight to 169,600 feet, nbout

32 miles. During re-entry the plane began
shaking wildly, uncontrollably, as though I
were slamming over a cordurov rond. [ was
going one way, the plane another,

“Heavens! Sure shaking to pieces here,”
I told the eround.

It didn’t shake my teeth loose, but I was
glad 1 had permanent bridges on them,

Maddened quakes continued to rock the
X-13 for more than 50 seconds, despite my
efiorts to locate the trouble and correct it
Then, at a lower altitude and speed, the vi-
bratione stopped, and | landed normally,

Our experts found the cause. 1 was making
lnrge “throws,” or changes, in my controls,
resuiting i some normal jarring of the air-
plane, But myroscopes in the stability aup-
mentation system sensed these jars as direc-
tional movement of the X-15 and begin feed-
ing corrections into the control surfaces,
These needless corrections resulted In still
more vibration, setting up a cyvcle. Ewery
change that poor, berserk electronic brain
ted into the controls made the shaking worse,
not better, We solved the problem by adding
a “filter” mechanism to the gvroscopes that
enables them tw discriminate between vi-
brations and actual movements of the plone.
We also built in other safeguards.

Un nearly every flight the X-15% dkin
mikes loud noises. We ignore them, knowing
they are cavsed by the alternatle contraction
anid expansion of the Inconel “X™ under cold
and heat Did vou ever fire up an old wood
stiive andl hear its metal bang and pop? That's
what the X-15 sounds like.

Plane Mav Climb to 400,(H0) Feet

On June 27, I pushed the X-15% horses
about as fast as they will go, 4,105 miles an
hour. But we still haven't run out the string
an altitude. The X-15 has enough power to
climb 750,000 fest, 142 miles, but safe res
covery from that height Is very doubtinl. We
believe we can go as high as 350,000 feet,
possibly 400,000, and return.

Dr. Hugh 1. Drvden, Deputy Adminis-
trator of NASA and i Trustee of the National
Geographic Society, has called the X-15 “the
most successtul research airplone ever buile”™
In paving our team that compliment, he

Sweat Beads Walker's Face as a Ground Crewman Bemoves His Helmet

Each ride i a fresh adventure, On Muarch 30, 1961, Walker experienced devere vibration
during re-entry, Inpearly every flight, as the plane’s skin expands aned contracts, he hears
the X-15 making nolses “like the popping and banging of an ald stove

Both Walker and White foresee a vehicle that, taking off and landing like 4 starnelrd
plane, will ferry men up to satellites in orbat,
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announced a new job for us. Beginning this
autumn, the X-15 will hecome o test platform
far carrving out intneuing new studies in the
seronnutical nnd space sciences®

For example, four specinl ciymeras on the
plane will take ultraviolet photozraphs of
stirs. As the X-15 nears the peak of its arc,
climshell doors atop the fuselage will expose
the cameras, and the pilot will maneuver so
they "see” their targets. You can't make such
pictures from the ground; ozone in the atmos-
phere absorbs ultraviolet light If the exper-
iment works, the cameras will fly later in or-
biting istronomical oheervatories. Good pho-
tographs from space will teach us more about
Lhe ortjrm of stars.

We will also carry o scanner to analyze
the light spectrum of the horizon (rom grest
height. This knowledge mov lend to instru-
ments that will sense the horizon and zive
improved attitude and goidance reférences to
arbiting spacecraft. Measurements of air den-
sity and micrometeorites, tests of new struc-
tural materials and an advanced electric stick
controller—these and other experiments will
keep us busy over the next two vears,

X-15 Helps Put Man in the Missile

But our program already has made two
contributions that will prove more important
than any future steps we take

First, we showed that man could do an in-
tricate, demanding joby in space. At a time
when many experts wanled to place their
faith in little black boxes instead of space
pilots, we put a man in the system: Our pro-
gram preceded Mercury, and our success has
provided much impetus for manned space
flight, present and future,

To mv mind, the second contribution is
even more significant than the first. We dem-
onstrited that a winged vehicle could fly into
space, return through the air without break-
ing up or burning up, and land at a prede-
termined spot. 1 believe that most of the space
vehicles af the future will have to be half

*Dir. Dievden wrote of the development of experirnes-
tl aivcradt g “Fact Finding {or Tomormow’s Planes”
NATTONAL GEOGEArEC, December, 19355,

National Geographic, September, 1962

plane and half missile, like the X-15, and they
will tuke off from the ground and iy back to
their home bases,

Dr. Wernher von Briun, NASA's famed
rocket expert, savs that in 20 vears most spilce
trafhic may be ferry vehicles <huttling from
enrth to satellites In orbit, It molies sense that
these ferries should flv back through the at-
masphere, not fall like & meteor.

Filots Envision Planes That Orhit

Balb White, who talks as well as he pilots,
says: “We knew we had (o got out into orbital
space uickly, so we devised the Mercury
svstem. But | think we all realize that we did
it while accepting certain limitations, such as
not being able to guide the spacecraft to a
sophisticated lunding,

*The Mercury capsule comes down in the
ocean, and that's renlly the practical way to do
it right now. But over the long haul, it En'L
We have to think of sumething as simple as
taking off across country and landing at the
firport of the city vdu intend to visit"

Scotl Crossfield sgrees. “To get into orbit
and get back o earth—that’s a job for an
airplane,” he save, “We are not getting rid of
that atmosphere, Either you resist it, as they
do in Mercury, or vou put it to use.”

All the X-15 pilots hold engineering de-
grees, And we dre not anderestimating the
prablems. Return from orbit begins at 17,500
miles an hour, far faster than the X-15 flies,
and the heat and g-loads on vour vehicle are
far greater. But in time, new and stronger
materinlz and structures will be developed for
a ship that can fiv in the air.

NASA and the Alr Force now are study-
it proposals for a new “X™ plane, one that
might take off with a jet engine, build up its
speed with a ramjet, then eut in 4 rocket that
would carry it into orbit. Right now these
proposals are little midre than o gleam in the
eves of the experts. i such a plane is built,
it will be years from now.

Fm 41, and I will be too old to iy it. But
my- heart will be up there with the man whao
dies, In space he will know an inward sing-
ing jov. How I will envy him! THE EXD

SIX-MONTH INDEX AVAILABLE

As one of the privileges of membership in the National Cieographic Sociely, members
whio bind their GeoGrarrics as works of reference will receive upon reguest an index for
each six-mimth volume. The index 1o Volume 121 Llanuary-June, 1962) is now ready.
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News from Allied Chemical:
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Science explores a monkey’s world

OULFUL sAaM, an East Afmcan colobus
S monkey, feels nght at home with hu-
mans, and particularly with Cynthia Booth,
his foster mother, He can alwiys count on
her fattering interest in his monkey busi-
ness, Studies of Sam and his kind are help-
ing her solve some of the mysteries stll
surrounding the primates—therr growth,
breeding, behavior, and diseases

British zoologist Booth divides her time
between Lthe laboratory and lonely safans in

THE SECRETARY
MHATIONAL GEOGRAPHIC SOCIETY
WASHINGTON &, D. C.
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quest ol specrmens. Al her Tigom Primate
Rescarch Centre near Narobi, Kenya, she
s guirdian to Sam and 60 other monkeys

-4 dozen bottie-ted

s dédicated scientist, whose wWork s
supported in part by the Society, describes
her findings in a forthcoming NATIONAIL
GEOGRAPHIC, You ciin share yolur enjoy-
ment of such fascinatmg articles. As i mem-
ber, vou have the privilege of nominatmg
riends for membership on the form below,
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“welcome . . .

to Matson’s new South Seas Cruises

Now 3 more enchanted 1slands have been added

BORA BORA-NOUMEA - NIUAFO'OU

plus Thahiti, Rarotonga, New Zealand, Austraha, Fip,

Pago Pago., Hawan

Matson's haxury liners — 58 Mariposa /55 Maon.
terrely noss tirke Virs sei-toving on the newest,
mast romantic and exclusive South Seas cruises
ever offered. Only Matson's resort liners take
Lt to all of these enchantied isles

Borma Bona. An excuisite bit of French
Oceania, considered by many “the most beay-
tiful™ of all the beautiful South Sea Islands.
Novtses, Captivating capital city of New Chale-
donta, with its Frankly Gallic adr and miem
Welanesinn |m!1|l-|l..|]:'lll.. NIUAFO oL, A unijue
off-poct call where Matson liners Mariposa anil
Monterev await the nabive passtman whiwse cu-
noe warries the matl between ship and shone in
tin cang Tamrrn The workd's most glamorous
tropic ile. RamoroNua, Hure you enjoy i na
Hive nuirket dav and entertadviomom? J':i!.'le i
board ship, New Zeavawsn, Land of inhinte
southem beanty with an air of England, Avs-
raaLta. Bustling, fascinuting continent of cob-
trasts under the Southerm Cross, Fip The trade
winel erossmads. of  Hie South Pacific, Pasa
Paco. The world's most beawtiful hachor, where
the kava bowls umd tapa eloth are considened
among the Anest exaomples of South Pacific
handerafts. Hawan., Where corefree Palynesia
slws the puce of moderm Western living,

Matson alone brings to vour vovage un 8-
veur tradition of |:!L:':|1.l'j-.' al =00

Each moment of your 42-diy hioslidday is sheer
delight. The groce of Matsen hospitality makoes
thix a0, Your air-copditioned liner s pyro-stn
hiliedd and eqquipped with every facility, mec-
reation and relaxation fmuogina de. All in First
Class

Yon enjoy petrless service 24 herirs o day;
chirme .-mp-r'ﬁ;h' ut every méeal; revel in the com-
fort of o hondsemely appointed stateroom that
affords every nicety —meluding individual tem-
Pkt control, prividte ll‘il‘!lllllm' andl  hi-f
musiL

There are lunches at poolside; cocktails
against u backdrop of shimmering sunsets at
sea; duncing, gala parties and’ quict strolls on
deck by moon and star. All far from the troubles
of the world — in Matson's peaceful, peaceful
South Pacific.

SPECIAL ERUISES FOR 1962
Balt Cruise $5 Monterey — Sapt. 16
Art Crurse: 55 Mariposa — Oct. 11

Mavigation/Seamanship Cruise

HOLIOAY CRUISES FOR 1962

Thanksglving & Christmas
Shopping Cruise

Chrisimas & Wew Years Cruise

Christmas & New Years Cruise

S5 Maontzrey — Mov. |

55 Monterey — Naov. 1
55 Maripasa — Nov. 23
55 Monterey — Dec. 16

'1 Hiwi
| /
I
f

Sailings are from San Frunvisco — lollowing
tliy frimn Los Angeles

You can enjov o fabulous 42-doy hil]iilﬂ-}'
with Mautsan in the South Seas lor us little as
51123 per porson round trip. For complete de-
tadls, see your tnivel apent soome Or wrile us
Matson Lines, Department N, 215 Mirket
Stroet, San Franosco, Calibornia,
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Fine jewelry that writes
it even has diamond dust in the tip)
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Trucklines are America’s lifelinas

-

L =
Ll

eyond city limits!

City living—b

Thousands of outlying communities can enjoy advantages of
city living today, because of dependable truck transportation.
Yrucks bring new products and services to people in suburbs or
countryside. I'rucks help industry find new markets and new
business locations. No other transportation system
serves America’s people so often and so well,

INTERNATIONAL HARVESTER COMPANY

The People Who Build TRUCKS
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Starting October 1, low 17-
day Jet economy Rainbow
fares to Europe will save
you up to $136 over regu-
lar Jet economy fares,
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The Priceless Extra
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The unusual new eereal with concentrated
nulrition for folks who live a full

life and want 1o Iil‘f'll rigcht on duing il

I{e]lﬂgg"a Concentrate
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/‘;;{I'HDEE AT INCA BUILDINGS THAT RIVAL THE
PYRAMIDE. Imarme ™NHi-ten stones shops
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FLY
PANAGRA
TO THE
CHARMS OF
SOUTH
AMERICA

Here nroo few of Lhe countless

rharm= of South Amerion.
They fit ke mogio Into even
a two=-week vacation —when
you tiy Panugra.

Panngri his the mos) Ire
givent fete 1o Por, Chile, Ar-
gEnbing, Y ou re seeing soulh
Ameriod Lhe very first lh.l.:'-' of
vour trip. You fly on (M-8
jets with no chunge of pHane
over the routes of Nationnl,
Fan Am and Paonngrn.
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TO MARS ... BUT WHAT ABOUT THE LAUNDRY?

Picture s Marva-bowrl ast et .

rockirting through space all 25,000
millon per hoar, Al systems we
funrtinming perfertly. The apoee
shiip’s cubin i small bal somfor-
alile, M hae pilenty o foodd anl
wider for Tris 300-daiy ourney, He
biws Eaphesd mmousde mml peselitg rs-
tepipd th kewp bas mindd oneugisd

Bagt havw' ks the wisrkd dioes he do
e bnndry

The nnswer, of sangew, is . . he
dhiven't, Washing. chothes tn puter
spoee woub] ey preshiibitive
wmeunts o water sand energy,

Phiggrosnhibe elothing s (he only
solution, Warm, light elothing
that van be et wsnesd,

And of all the Obwres ol Fulies
knvwn to maodern man, ooe Chat is
being serously conmidersd for Uhe
Jubv is petper, Goond ald plentifml,
TR pa e,

Until vomiprrntively rieatrtly,
paper woull gover hkave bevii i
the ranning for g fole Hke this,
Mopor was to write things on, Sl
Lo wrmp bhdngs tn. Amd thist wasit

But, todny, papor hoe undeor-
gonn @ startine toinsformatinn
Yo enn meibcarnte s coot with
wallpapes Uit not anly pastes 1t-
wolf, Lot il Mo uped repiels i,
b Y oun e hirghten your kiteben
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AMERICAN CYANAMID COMPANY

WAYNE, N.J.

with winyl-mates] paper fooring

Manufacturers are even expori- |

mntiog with o paper lathing suit,

This puper brenkthrough renlly
Purggiuns Drake im thott el L0 Ui
il thint viowe, pagwer hadd ome (atal
ilrasbenrde W hemn e o watisg,
b degeneented Tnlo d soppev, e
tess s of pulp. No hathing suit
matierinl, this!

Then, ome day, n rhomist at
Ll varpemu] s Centrn] Mesmeeh Lakb-
artory mldod wosped] amount of o
melamine-formaldiehyvde resin.
sedch pollabd () paper sock. Aml
et provess for amking wet-
slroueth pogwer was born

Crvmpmmbds Dol eind € baini-
cils. Fhivieion, which supplics o
brunad mnee of products to pageer
matiufartamnes,  was rished nio
metlon. I o relatividy short Erme,
e tespengd e a] commeeetally
lenmtbide wel-strength process was
developunt.  Bpeedal  wet-strongth
resins Wisre eruontisd (o the [T
induner

However, §t pestsidnes) Tor th
", 8 Army to dinmstize the ode
vinloages ol this excitbiyg now Lol
ul prigner

I ruring World Wor I1, the Army
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that worald stand up ander batfe-
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the problemy over o the new wel-
strength  resine,  The  me=ulbing
fis o= mid. (i ly atood up utider pelt-
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et thiae tposids of n Bhermas tank!

This new map sparked the papor
inlusley’'s intorest o rFesin-
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fariad  esums, ruingroal  groeery
s, shower seudfs amd  poper
bthonnts were just a fow of Ll
many practicnl usess For thils pew
amd bitter il of paper,

Today, papors progress s
really  just begun,  Chemleally.
trentedl piper ean mow e woven
of knitted into uphaolstery mator-
ale estremely resstant to wenther
andl  woenr, These same  loldes
lisive Lieris vises| Tor fashionnble o
cessirken  in milady's  wandeobe:
g Fabirdits thet onn be wonsded,
ey elemnid sowd pe-umesd o many
as M) imes,

Climrdy, paper s rendy to i
s nghtful plae alongslde the
olhier mircle materinds of our
spubet pgo.

Ay, of ootrss, pogor pissossis
one speevinl Lalenl that apurs all
progres: on, It has the ability 4o
L printed upon with green ink
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Flagtics and Aeslns  Cyanamid of Carada Limited / Craasmid indarmations



No much more than (ransporiation!
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Relax. stroll. play.dine supw'hf_ﬁ. danee.

the extra values of Canard’>s Vacartion Island !

Ware g goun sail (o Exrope tlis fall ... wcith Canacd

Pariy Plan, Exenrsion Farvs, and Thriff Seoason rates)

This fodl, save money - on Cunard round-inp satlings o0 Europe

nodickay in the bargamn! Thrft Seidson fares
D%, You con ¢ross
& litle as SA76 Fisst Class,

hill the rounid-

dnd Bave O scagoing
ure lower, and round-irip
Dueen Ehrabeth or Queen Mury for a
or SITR.30 Tourkst (rates quoled e

Lravel sgves i the

22313 Cabin
trip 10 England ). Excurxion Fares at 257 reductions apply in Cabin
and louarist on saillings 10 Europe between Cclober 1 and' February
o' up 10 30 Tull disys ashiore, We also sugpest you con-
sult vour travel sgent aboul Party Fare savings now in effect Tor

{25 or more. Enjoy Canard’s lavish cusine, service

-'l |:|II
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a friendly fair, spacious staterooms, resort fun
Oueen Elzabeth or Queen Mary, world's lareest superliners
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FLY

THE ROLLS-ROYCE WAY
T0 GANADA

On Trans-Cannda Air Lines, every pling
to Canada = Rolls-Rovee powered for
supreme reliability, smoothness and speed.,
The serviee 18 Holls-Hovee stundard, too
—TCA's Welecome Bienvenue hospitality
15 famous. And TCA has more flights to
nees i Canada than.all other air
lines combined. So many flichts in faet,
that it's nlmost a5 convenient ss having
n chaufeur-driven Holls-Hovee
beck and ecall. But theres nothing Holls-
Royee about TOA's fares. You'll find
them a plegsant surprige. You pay no
mare thin on other airlines.

at your

wawE ol Trasel Aeeiid o |.||.||.| ViHdE Tzl 'TEE A
office In Hoston, New York, Waslongton, hiila-
Iebgshisy Tormgos /'S Petorsborg, Miamd Thobpnai
Winalsre, o lrvrlapd o Rilramppn I bl s Jase Appasles
mn Francts o Yitmttli

WHIN YO THINK OF CANADA, THINNK OF

[;"’““ TRANS-CANADA AIR LINES
x._,s‘: AIR CANADA

Mentio

THE FUN WAT TO TRAVEL

Want 1o sscaps to guiet, sunny Jeseris! Explare
prrmillve maliyve wilpges i CHg Mexice ar st
relin Dagede: some nvibing straam. Oy peEthimpa
YOu Enow o raed sormewhere poud Bhe o follow
o thie and. I1's all the same wilh & Airstream
Land Yacht good beda  bathroom, Bt &
cafd waler, refrigaration, hesl and light lode
pendeni of oulside scurces wherwepr you go;
Rosd woyagmg wih an Airsiream moans resl
revel Independents = ng fimeiekbles, LUckeors,
packing. 1t's the saolling, better way te travel
harg o Morth America or anywha:s= 171 the world,

write for free boaklist "Werld At Your Doaistep”
AIRSTREAM INC.

IS CHUBCH STAERT, JAEESNM CEMNTERE. s
120DE £, FIRERTOMNE. TANTE FE BRI HGE 0. CA&LIF

_§tup Climbing Stairs

Modern residence
élevatar borings

gna-floor convaninnos

Lo ary multi-story
homa, Easily, guickly
installead without major
titerations. Safe,
low-cost operation

Wirite for Wlerature

TOUR

FREE

PENN TOUR KIT

Department af Commerce
636 State Capitol—Harrisburg ’

PENNSYLVANIA

_—_—1

n Matignal Clegraphle — 31 identifies you



THE TIRE THAT GIVES YOU A SECOND CHANCE

{THERE'S A SECOND TIRE INSIDE)

" GOODFYEAR
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RETIREMENT LIVING '” '.

NEW MOON nome Coumag

As thoosands before you have Tound to be & facl & - %?‘ﬁg{f%ﬂ
Mew Moon home means relaxed, limited bodget living, ot
in space-to-spate comfort VIRGINIA

Avellstle in one, two, and three bedroom foor plans.
New Moon homes are completely furnishsd through

:::l_:_l:l__il:l_t:r .'.|'.-l:lll‘.'-|’ i |:|.|:||‘.|.-rr. or iraditional styling SMASH I H G ':ﬂ LLEGT.“H

itom guality kitchen appliances 1o at-

tractive becroom faemiture. . . is provided ready e Ir I.!II.IIT-M r” '?I E I
_ . Sarky '=

yeu L0 move in. All you aclually need to et up housa- Hiuwlknts “-r-'- | H-ur

KEepIng are your dishes, limens, and silverwars ih Coborin | ' ¥ 'I'

IJI|||"|'

The cest? LESS than that of the lurnishings slone fn plete Callection r"-' g, Hlustrutod AMagasine,
the average bBoma!

Motz this teo: with a wide salection of excellent GHAY STAMP CO.

Dept. N-5 Toronto, Canada

all free, Send 10& for poatape,

mobile home park locations in evary state you can
prioy relazed, carefres living whersver you want,

Write Depl. & for Frae lllustrated Fuldar

IF YOU CHANGE YOUR ADDRESS

"ﬁ'.l-'l-:'l:' "|-| |.I|: Firn I-Il_ "l'l |15 L | I-"I 'III '|.'-' ot :ll I.I:-

firsi of the monih o aifect the [ollowmg month's m 1gi-
il . I.I" INMAaLErECe I Yo l_I__-_'l_ LI OARLESRS .,-I.III.".'|] |-||'
yir MSNovemmber number,; the Soctety 0Oy recenyve olice
Four new guoress fnol latér than October (st

J..'l-' "|.|.'|--II'I'-.|'|'. I-I.I |_._'.'.-'."||"|' W ¥ |I"_|_ ” ,__I'“"_'I.'.'u.'ll' a_. |'.ll| [
OLD ADDRESS;

Sex Mew Moon homes on display wl amy -
of the more than 400 suthorized desiery SANS. P i
Farpugpho@t Ftha wetish

b (WLt AND WAMBER = —

LTy IiME ETATH
NEW MOUN HOMES, INC. iggkeac e

HINLEY ASD WiNBER

7808 Carpenter Fwy., Dallas, Texas
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Many fabrics are tested . .. but only the best are chosen for Ford-built cars

S~

/ ol price or s
[ram. Falcon
e Lincaln Contmental —
you get the finest of tabnics JI,l
in Ford-Butlt cars .."'"

<> .1, FORD: Falcon, Fairlane, Galaxie, THUNDERBIRD
: Comet, Meteor, Monterey, LINCOLN CONTINENTAL

FORD-BUILT CARS LAST LONGER. NEED LESS CARE, KEEP THEIR VALUE BETTER




Within every executive's reach. a good fountain pen is the
tool of the executive's trade. And the Sheaffer Desk Set holds one at an exclusive

writing angle, poised for action. It writes smoothly and easily as only a true foun-
tain pen can, reflecting the individuality of a signature; adding diqtinttinn to

p-::rs-::nnal notes. It qualifies as an essential

“business machine,” well within easy reach. H EAFFE
why Shaaller's? For one thing, Sheatfers arclusl ns the 14-kar

gl v et F o IFE Ll all det 1cl T i '.:.||. catalop e today 10 W _|"|__




/Zoom movies sharper than ever with the new

KODAK ZOOM 8 REFLUEX CAMERA

o

N FoITE O L5 bovgecty o ma e chisc-up ol Rorse priil Ind vkl PO doHng st o1 e |
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Sat manual con-
tmal u r.uire Tl
¥ |:l| ki |_'._ -II-I L

Press this button
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HARGAIN! 3" ASTRONOMICAL TELESCOPE
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Whenever you leave home, carry money only you can
spend: BANK OF AMERICA TRAVELERS CHEQUES.

Loss-proof, theft-proof, cashed only by

yvour signature. Sold at banks everywhere.

L




KONICA ‘FS’

Some choose Koniea to
sEhow off, Most like to
show oOff its resnlts. Pro's
are intrigued by the
unigiue Hi-Synohro shutter.
Dealers enjovy demaon-
" EBRrAating 1ts quality
S180. .96 with Hexanon
sdmm 2 lens, plus ¢ise

1
_nu) L LS ENS [EEe
E 1 | i H "

@
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“the lens alone /s worth the price”

’ Everything in one place! Snow-coned mountains and
av “ perennial paim trees. Modern cities and pre-Roman

settlements. Superb cuisine, Incomparable shapping

seen Euro e at tempting prices. Resorts, spas, hotels in spectacu-
lar settings. Riotous nature and peace everywhere.

fyou haven’t seen Switzerland

and you haven't seen Switzerland if you haven't seen it all

Your travel agent has the best anewers. Sae fum fos free iInformation, mans and foiders. o wWrite: E_ir|l' E-12 Swics
MNational Tourist Dffice, 10 West Forty Ninth Street) New York 201 or 6561 Morket Street, San Francisco B Calidarmis

MNATRONAL
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13 Atlas Sernies Maps cover cities and hamlets of
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Enjoy true flavor in
foods with Adolph's
salt Substitute. It looks, sprinkles, seasons
like salt. Also try Adolph’s new Se
Substitute—an exciting blend of ingredients
including herbs and spices. Both kinds are
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and yvour child will be delighted with
the NEW Geographic School Bulletin
Here is your child’s own magazine—with stories and photos from all

over the world—now i full color. Wnitten especially for him, it will
make the postman’s visil an exciting event |

The Bulletin has more pages, too, in "63, AN rthis with no increase in
cost ro vou, because the 30 weekly 1ssues remain just 52,00,
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What the world’s best telephone service is built on

The foundation of your telephone service is
compased of three integrated Bell System
activities. [}

First, there's research at Bell Teleghone
Laboratories to find new telephone services
and new ways to improve present services.

second, there's manufacturing by the
Western Electric Company in order to produce
top-quality telephone equipment at the lowest
possible cost.

Third, there's the operation of the Ball
aystem performed by the local Bell Telephone
Companies at high standards of sconamy and
efficiency.

The results of this three-stage action are
improved local and Long Distance service . .
ever-Detter telephone instruments . . . the in-
venlion and use ¢f such modern marvels as
the Transistor...fast dependable communi-
cations for defense and for you.

BELL TELEPHONE SYSTEM

Cwned by more than $wo miiban SR I T

RESEARCH |-

OPERATION

MANUFACTURE
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