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Science explores a monkey’s world

OULFUL saM, an East Afmcan colobus
S monkey, feels nght at home with hu-
mans, and particularly with Cynthii Booth,
his foster mother, He cun always count on
her flattering interest in his monkey busi-
ness, Studies of Sam and his kind are help-
ing her solve some of the mysieries still
surrounding the primates—their growth,
breeding, behavior, and diseases

British zoologist Booth divides her time
between the laboratory and lonely sufaris in
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quest of specimens. At her Digom Primate
Rescarch Centre near Namrobi, Kenya, she
s guardian to Sam and 60 other monkeys
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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,

i F

Pago Pago, Hawan

Matson's laxury liners — 58 Mariposa /55 Mon.
terety o ke Vo sest-roving on the newest,
mast romuittic and exclusive South Seas oniises
ever offered. Only XMatson's resort liners take
vard o all of these enchantied isles

Bowa Bona. An exquisite bit of French
Oceanin, considered by many “the most bea-
ifel™ of aill the beautifal South Sea Islancds,
MWOUNEA. 'I:__:.,||_'J|'i'l.'..l1:j||1_’l| i =_=|TJ|hL| city of Now Cale-
donia, with its fronkly Gallic alr and mermy
Webanesian |m!1|l'|l..|1|:'lll.. NmwaFoou, A pmigue
off-poct call where Marson liners Mariposa ainil
Monterev await the native prestimein whawe -
noe carries the matl betweeri '!;h'lp aed shore in
tin cang. Tamrrt. The world’s most glamarous
tropic lsle. RamoroNea, Hure you enjoy i na
Hve urket dav and entertadrimont J':i!.',hl'. i
board ship, New Zeavasn, Land of inhmte
southem beanty with an air of England, Ags-
raaLta. Bustling, fascinating continent of coi-
trasts under the Southern Cross. Fie The trade
wireel erossroads. of  Hhe Souith Pucifie, Pacao
Paco. The world's most beautiful hurbor, where
the kava bowls wind B cloth are comsidered
among the fnest examples of South Pacific
handerafts. Hawan, Where corefree Polynesia
shmwve the pace o modern ¥y ester ij'u'iilig.

Matson alome brings to voor vovage un 50-
veur frndition of hixury al seo

Fach moment of VLT 42w |'|I-|‘|Flili.|-:'| 15 shewr
delight The wronee of Matson huspitdht}' koS
thix s0. Your air-conditiomed liner {s gyro-stn
hilized amd equipped with every Facility, rec-
reation mnd reloxation i:1|.1L__|:1r1-|.] de. All in First
CClass

Yo enjoy petrless service 24 herirs o day;
ckirne :i||E'r¢'T1;|1.' ut every meal; revel in the com-
fort of o handsomely apponted stateroom that
affords every nicety —mehuding individual tem-
peritine control, prividte ll‘h‘!lllllm‘ anidl hi-k
s

I -

| @ d’?mnm

There are lunches at poolside; cocktails
against o bockdrop of shimmering sunsels at
soa; doneing, gala parties and quiet strolls on
deck by moon and star. All far from the troubles
of the world — in Matson's peaceful, peaceful
South Pacifie.

SPECIAL ERUISES FOR 1962
Gait Cruise 55 Manterey — Sopt. 16
Art Cruise: 55 Mariposa — Ocl. 11

Navigation/Seamanship Crulse 55 Monterey — Nov. |

HOLIOAY CRUISES FOR 1362

Thanksgiving & Christmas
Shopping Cruiss S5 Monterey — Nov. |
Christmas & New Years Cruise 55 Maripasa — Mov. 23

Christmas & Mew Years Cruise 55 Moplerey — Dec. 16

Sailings are from San Frunciseo — following
cliey from Los Augeles

You can enjov a falalous 42-day holiday
with Matson in the South Seas for us little as
51125 per porson round trip. For complete de-
tadls, see your trivel apent soon. Or write us
Matson Lines, Department N, 215 Murket
Stroet, San Frunowto, Caltbornia,
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Truckiines are America’s lifelinas

o ._-.__. = — 1 L -

| v — Sl L w8 By
City living—beyond city limits!

Thousands of outlying communities can enjoy advantarces of
city living today, because of dependable truck transportation.
Yrucks bring new products and services to people in suburbs or
countryside. lrucks help industry find new markets and new

business locations. No other T1‘;5|n--.[1| ITLALIONn sysiem ]1-%
serves America’s people so often and so well, — S Oum OATION
| AMERICAN
INTERNATIONAL HARVESTER COMPANY I I TRUCKING
I
=

The People Who Build TRUCKS INDUSTRY
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The unusual new cereal with concentrated
nulrition for folks who live a full
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shieta W'l mat 0 Valparsisa'
spunide cuffm  They

whswer Lo ArFentime bieselnt e

L il

PANAGRA
TO THE
CHARMS OF
SOUTH
AMERICA

Here nro o few ol Che count less

rharm= of South Amerion.
T hey fit like mogio Into even
g iwo-week vacabion-—when
you fiy Panngra.

Panagri hias the mos) [re-
guent fetz to e, Chile, AT-
grrimL, Y ol fo
Ameries the very first dgy ol
vour trip. You fly on [Y-8
Jets with no chunge of plans
over the routes of Nationnl,
Pan Aam oarnd Panngra.

HOUND-TELIF JET ECONOMY FARES

Fari AT

BN Aol

A tami-Liman.
Moaw York-Buenox Alres SRS
Chieago-Husneos Sras. E671°
Lwi Anpesles-Huonon Aires F27060"

l'_-|' !|_-|'ill.|: 1 il T

ciThes e S P reds

Erm vl BUSEE. e "-Ill

o 1S LT
Pan Am siwlssgesnt Tor Panngsa

Far Paosngra’s new  1dU-pugee
boodi, “How to Get the Miopaet
Uhut of Y our Tripr taSoulh Aisiesr-
benl " mend 25 Lo Dion Wilsomn,
Room 3477, Choyslor Blide.,
bari Yool LY

PANAGEREA

Wirlil's Friamofleat A ne

BIF WINE BEDO FINE
EVEN THE FRENCH
IMPORT IT. Hut the finest

U hilerdide woidss '..|:-.'||HI!II' v imlE

the Undarrijga Yibheyurds
mentT  Hantiega. Y on're wnl
revieal  CThilean sty lie-- with

[ |||_ r:'III 1 |_|||||||I_ | WL FE R

mnip
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WHIRL DOWN THE
WORLD'S WIDEGT
STREET. Buoonoa Atres s
it —Ninth-al-duly Avende,
Here, toas, in one of the workd s
prit tantalinng strowis—LCoalle
Flenta, where vieufins and alb-
Eatars olter EUTn g
mndd ulioes

(S I T TALE




TO MARS...BUT WHAT ABOUT THE LAUNDRY?

Ploture o Mars-boarid a8t ot .

rookirting through space ai 25,000
milow per hour, All systems e
functiiming  perfectly. The spames
ship’s cubin is sall bl eomfne-
ahile, Hu hae pldeoty of foes] anl
wider for Tris 300-day porney. Ho
lie Lopaee] mmowsie ol pedeling ros-
terind Lo kv bas minad oomgprisd

Bagt byiyw' bys the wisrkd] dioes he dio
g Inndry

The nn=wer, of rongrse, §s . he
thiw=n’t, Washing clothes in suter
spomen wolh]l  meoguiee  preohibative
Imaunta ol wabier sml energy,

Edesgrommbiby. elothing e the only
solution, Warm, light elothing
that van be jettisnnesd,

And of all the Dbers pmd fuliies
Lrwiwn to mondern mnars, oW Lhaed 1=
biing seriously considermsd Tor Ul
Jub Is piiper. sl alid prhentiful,
IR PTE a aer,

Until eomparntively reeently,
paper woulld never have heed i
the rabning for @ fole Tike thia,
Papor was to write things on. Al
b wrmps thibogee tn. Al thast wos it

But, tolny, paper hos ander-
gonn b sartling trinsformatinn
Youb enn reihscuents 5 cootl wiith
wallpapes (it not only postos 1t-
wolf, baat loills bes bipsad roopeels adird,
b Y ont v brdghten your kitehon

—_— 'I'—"-I".ﬂ.ﬂ.ilhll‘.ﬂ'_ = _

AMERICAN CYANAMID COMPANY

WAYNE, N.J.

with, vinyl=vnted paper Booring

Manufneturors are even  expori- |

muwntiog with o paper bt hing sait,

This paper breskthremggh r'l:'l|l||_'i'
Pagauny Dk i Ehd by 100008 Ui
bl that tie, pageer hoed ome fatal
etk W hen exposod toowater,
i dvgenernted b o sopey, e
te=s mass of pulpe No hathing suit
muternl, this!

Thien, omwr dlav, w nhomist at
L varremud s 4 oml ral Wessareh Lab-
atory wildel o sepnd! amiount of o
melamine-formaldehvde resin.
sl oollold (0 paper sock. Aml
premaetind process for smking wet-
slronEth papwer was hormn

Crvmnmmbd s Dl vind. C'hainii-
ciils. [hvikion, whieh supplies
brand e of pecalucts to paguer
meatiulactgres,  was  phshed ot
petion. oo pelatividy short G,
nn thexpiong e md gommgteally
lenmbile wet-strengelh prociss was
devvlogunt.  Bpescial - wirt=dtrongth
resing were erbind (or tho T
i nNE

Howevor, jt pesiednes) Tor e
7. 8 Army tn diumatize the od-
vantoages al this exciting mow il
ul prgeer

ilh-l-l'iliﬂ Wikl War IT, thae i kg

haud s urgent need for pagier nsps
that wonld stand g under battle-
il coodifions. Cyannmbl turpsed

the prablemy over t the new wet-
strength  eesind,  The  eslbing
B = nid il stoosd up utdor pelt-
g downpours, they stood up un-
et thee trosnds of o Shermas tank!

This new map sparked thie papor
iilustey 's intorest o resin-
Ursintes]  prochuets.  Wet-stromgih
farial  tissons, rainproal  groeery
e, shower senffe and  poper
bthmnts were just o fow of i
many practien] uses for this new
amd botter kil of paper,

Today, paper's progress s
really  Just  bewun,  Chembeally-
trented puper can now e woven
of knitted into upholstery matoe-
ale ewtremely reststant 1o wenther
anl  wonr, These same  Toliries
liswwe Lt vises] Tor fashionmble g
cesariy i milady's  wandoobe:
pheine Leibrdes that onn be wnshed,
ey clemtind modd pe-umesd o8 msny
as M) Limes,

Clloarly, paper 3 sesdy to fde
s mghtfol plase alongside e
ollivr miricle materinds of ouor
spMbrY agn.

Al of evtirss, pogwr possessis
one spevinl bnlent that apirs ol
progres: on, 1L has the ability o
Lo prioted upon with green ink

ardd rut io delghtfal Hode
roctangubar shisets onllng LU

Agricuttural / Bullding Produicts / Devls & Geck o Fibers / Figrmica Corporelian
Indusirisl Chemicals |/ Laderls Laborstories © Organie Chemicals / Pigmants
Flaglics and Aesins © Cyanamid of Cavaids Limited / Cyaaamid indarmaibona



No much more than (ransporiation!
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Relax. siroll. play. dine superbly. danee.
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the extira values of Cunard’™ s Vacartion Island !

Naree 0N Bpesae sigid f i ]_J”'upi' floem binll .. wridch P anarid Traise roranflons, Foor (arnangs o 1h
Medliiermanean Ociober © 19H2 and M |

Pariy Flan, Excewrsion Foares, and Thrifi Season rates ! v okt Gireat World O VR

This fudl, save money-on Cunard round-trip saings 10 BEurope 1963 NMatwreramia 10y 1 e Wes) Tndies. Decemb
I 1 B 11 !. 1Ty i | kTH W [
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ire lower, nnd round-trip travel saves 1005, You can ¢ross in the o aporch 3
[ Duee rabeth or Queen M for ps 1 a8 5176 Tirst .
Jueen Elreabwerl or Queen Ligry for ps Title as b Fiest Class, Buivage Wy wlet el k
8233 Cabin, or SI7E.50 Tourksl (rates quoted wre hall the round- Cunard Eaple Airw i London from Miami
trip 10 England ). Excurxion Fares at 2570 reductions apply in Cabin oot Jirriadcs | it MNoassau & Bern A b
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and Tourist on saillings to Europe between October | and February G g Wl U
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- FRLEIETIAA

sult vour travel sgent aboul Party Fare savings now in effect Tod L E

e : 4 feritimagy there s half ihe foan . .. go
groups of 25 or more. Emjoy Canard’s lavish cusine, service with Moy B
a fricndly fair, spucrous stalerooms, resort fun, Suil aboard the ‘ ’ .\‘- l 'r,'
Dieen Elizabeth or Oueen Mary, world's laresst superhiners. or n :
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any of hve other lmers frivm New York or Canndn, See vour
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T A haie wmry Hphfa o soed lasdi on O eivimda
(v nld wilfhvar iimds sen @ O ped
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THE ROLLS-ROYCE WAY
T0 GANADA

On Trans-Cannda Air Lines, every plune
to Canada = Ralls-Royee powered for
supreme reliability, smoothness and spemd.
The derviee 8 Holls-Hovee stundard, too
—TCA's Weleome Bienvenue hospitality
15 famoud. And TCA has more flights to
more places in Canada than-all other air-
linga combined. So many flichts in fact,
that it's almost us convenient s naving
n chauMeur-driven Holls-Hovee
beck and eall. But there's nothing Holls-
Royee about TCA’s fares. You'll find
them A plegsant surprise. You pay no
miore thin

at yYour

on_other airlines,
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ather 10 Boston, New YVork Woaslongton, 'iila-
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WHEIN YO THINK OF CANADR, TRHINE OF

l;“h‘“ TRANS-CANADA AIR LINES
«,_,f: AIR CANADA

Mentho

THE FUN WAT TO TRAVEL

Want 10 sstape to guisl. sunny dJeseris’ Explare
primilive malive wvillages (n DY Mexica ar Hust
il Defade some nviting straam. Ur pechepa
YOU Snow & rasd sormewhere pou’d lthe o foilow
1o the and. If's all the same wilh &n Airstream
Land Yaght good beds  Bathroom, Bt @0
cald water, refrigaration, heal and light |ade
pendent of oulside sources wherwepr you go;
Rosd woyagmg wih an Arstream msans resl
fravel independents = no (imeiables, lickeots,
packing. It the ssolling, better way te trpvel
hareg o Morth America or anywha:= 1 the world,

write for fres boskist "Werld Al Your Doorstep”

AIRSTREAM INC.
e CHURBEH STAEET, JACHSOMN CENTIR. OFiD

T00d £ FIBERTOMNE,. SANTA FE BEPR|HGE D, CALTF

» . =
~ Stop Climbing Stairs
Foo —
Modern residencs
elevator brings
cne-flHor convaniences

to any mult-stary
homea, Easzily, guickly
installad without major
tlterations. Safe,

low-cost oparation

Wirmite for Wternture

TOUR

FREE

PENN TOUR KIT

| Department of Commerce
636 State Capitol—Harrisburg ’

PENNSYLVANIA

_—_ﬂ
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THE TIRE THAT GIVES YOU A SECOND CHANCE

{THERE'S A SECOND TIRE INSIDE)

" GOODFYEAR



~ THE JOYS I'.lF
CAREFREE

RETIREMENT LIVING

IN A

NEW MOON nowme

AS thoosands before you have found to be 2 facl 2

New Moon Yome means relased, limited bodget living,
In space-lo-spare comiort

Availsble in one, two. and three bedroom floar plans
Wew Moon homes are completely furnished through
out in your choice of modern or fradifional styling
tvarything . . . Wom guality kitchen appliances to at-
tractive Dedroom farmiture . . | is provided ready for
YO L0 move in. Al you sctually need to et up houza-
Keeping are your dishos, lieens and silverwara

The cost? LESS than that of the lurnishings alone in
the average homal

Motz this too: with a wids salaction ol excallent
mobile heme park locations in evary slale iU can
prioy relazed, carefres fliving wherever you want.

Writa Depl. & for Free lliustrated Folder

8% HNew Mopn homes on disglay 5l ams
of the more than 400 suthorized desiers

Farpugphost thE REtigh

NEW MDUN HOMES, INC.

b?]

7808 Carpenter Fwy., Dallas, Texas

.-: 1 |_||.- it

Missileman 1762

Fbpas o] cunne P herpldids ol ew
oy I Willinemslia i LLhe Uegrinribieg nd B
ildy ol papsmi B Aty that alnll lives 0
Lhie past, Here 3 a colondal cliv (ust a8 T was
LU Vears 2] oo sy wrnl sey

For calovfud W illininibure bookfet amd Mif |
[refeler, qirrite (elevm MeCaskey, Goodusin Mldg,
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| Magneing,

GRAY STAMP CoO.

Dept. N-5

Toronto, Canada

IF YOU CHANGE YOUR ADDRESS
Motice should reach the Namawsiar i i LAPHIC By e
fimsl of the month O iriedl the [ollowimeg monih's m ik
pine. For ipaltance. IF vou desie the aadrsss clisnged o
s MSovenvher numiber, the Soclety shovld receive natice

vorer nee gddress ol later thon Ocoober (ree
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Many fabrics are tested . .. but only the best are chosen for Ford-built cars

Ay =X
=

B

Regardless .
/ ol price or s

fram Falcon
ta Lindaln Sontimental —
v get the tinest of tabnics ,i'
in Ford:- Bt cars ..""‘

@ .., FORD: Falcon, Fairlane, Galaxie, THUNDERBIRD
: Comet, Metear, Monterey, LINCOLN CONTINENTAL

FORD-BUILT CARS LAST LONGER, NEED LESS CARE, KEEP THEIR VALUE BETTER
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States of Brazil, 1 stood in the dark atop one of the
highest hills in Rio de Janeire—on Corcovido, the
Hunchback, from which rises the concrete colossus
known ns Christ the Redet¢mer
From other hills. amd from the city 2,300 feet holow,
drifted the barking of dogs and then the crowing of
roosters, exactly what I had heard before dawn in many
4 Brazitian town and village, Soon Rio—the marvelous
citv, e her people call her—would unveil some cele-
hrated marvels: mgnntic Guanabara Bay and Sugar Load
rock: Rodriga de Freitus Logoon, with an early oarsman;
the white beaches. the seas of concrete-and-zlass apart-
ment towers; an arport created by pushing hills into the
water; the world's bipeest fitebol stadium, with room
for 133,500 soccer addicts.®

switling Maoths Svmbolize Mood of Today's Brazil

But now. af 4:30 am., while the tropical night was
still deeply navy blue; | alone beheld an unexpected mur-
vel right overhead. The statge of Christ, eleven stories
tall and brightly ilaminited, was surrounded by g mass
of great moths, all silently swirling. This figure, so steacd-
fust and tranguoil seen from afar, had taken on an air of
restlessness, of sustained agitation

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

Appratsed from Rio, the vast interior appeared com-
fortubly out of focus. Few ventured far enough for o
cloge ook, Go o west with me to the jungled platean?
Northwest into the Amagonian rain forest? Up to the
dry Northenst? “No, thanks,” my Rio friends had smd,
adding, “Why, these are the ¢nds of the world!™ To them
travel meant 0 pew beach resort, or the cool, alpine
beaty of Petropolis with its 7,000-fool 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 W be found anywhere else. On one hand,

(Conttnlied on page 302)

N EAR THE END of my jouwrney through the United

*Bracllinn writee Hername Tavares de 58 desoribed . the city In
mspeviaculyr Rio de Janedm,” Narjoxar GEoonariic, March, 1955,
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Brazil,
Oba!

The Portucuese word “obua,”

meanine “wow,” comes
naturally in this giant
South American land,
with ity surging industry,
strapeling economy, and

wiarm-hearted people

By PETER T. WHITE
Photographs by

WINFIELD PARKS
Both Nuthonal Geographic Stafl

FATLY






“MOST BEAUTIFUL CITY IN THE WORLD," say the Cariocas, the people of
Rio de Janeiro. Outlined by lights at dusk’s magic moment, the Brazilian
metropolis shows her loceliest face. Lamps looping Botafogo Bay seem
almost 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 Agtcar, Sugar Loaf Mountain, which guards Rio’s harbor entrance.
Arms spread in blessing, the lofty floodlit statue of Christ the Redeemer, on
a peak aboce the city, appears to float amid moon-bathed clouds (page 309). 301
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tHpEncous energ rigantic mdustries il LAXEE ol inoredible decrematude, tneled witd

overnight had begun turnimg out the gadgets Cirs designed . pbhroad but made i Brazil
wnel trupmngs of a modern economy, that nol Lrerman-Broarilinn Volkswave) Frene h-
my dsed electrone computers but mam Brazilian Simeas, American-French-Brazilian

Il:-l:l Lhem, & Lriun I'I O Hree CRterprse. Un Lero=yvy il SE EXDENsIyeE stotus sy bails il
:ill-lll-,|- ||__||||__|| LETOAET SLINEE. I S0 P Ui I ftreeeil |'I-|'.|I||i T :-.E!:'-II m . M I foe o
starnution, anrest, wnd <psrl physical misers German-RBrazilinn Mercodes-Benr i

o profound that muny peaple spoke fearful Off we went, sometimes at 60 mil

o

'I.I et LIL o | T g f ti=1 i Fi Il! | || Il Ly
My introduction Hrazilian energy was tarough knots of cars and people. The driv
the Ko trafthe, Sedons from Detroit. mast| CAl It 1 slow down, the possengers objec

People Build the New Brazil
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Fhey want to et home and 1 swant anothes
et I'work oncommission” 1 boupght a news
paper. A bus had been unluck

rers bacdly hart, 7 dend
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Puce of Living Dooms Chatdoor Cales

Where was the famous Rio of leicure? T

durvives onlv i old travel books,” satl Ge

R ST - LT
:'_|: IV il _':||.||,' 10 o remuniscangy | oL

— !
CERIO,

VIS LG _-|_':-||||_' =it an hour wiln ooadfi
TR {4 [

cofféee, at an outdoor cafe amd od

their little business i pence. Downtown Rio

has one outidoo |||.| e left. But if vou ond
wanl coffee you stand inside, and hurry,

[ =aw eating and big business stll done

calmlv at the Jockey Club, the Yicht Clul

much of Rio had

i
(PRI FE Lt E

anid the Bankers Olals, bud
puick lanedes in

[l rematns inoms

progresscd 1o
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the fiercest regularly schedoled but entirely

OGN

voluntary outpouring of buman and musecal

energy in the world. | experiencerd 1t with

Cleaming agquamarine of 145 carut
i Pould beauty, Bra

TN Ldpmdrnils, emeribils, alids gen
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Beneath Gleamang Skysorapers,
Aventda Rin Braneo Throbs
lo the Gay Din of Carndval

Crrippedd by Rip's pre-Lenlen
ITRNEY, & !1||".'r:-|||-li-.|r'-;' CrOWwT]
seethes under bricht carilvl
hanners. Ofnate stone  buotkd-
ines, dwarfed by towers of steel
armd glass, tymfy an alder, mior
leisurelv Biazil The featival's
Funciest ball, attended ]5:- STTVE
PR rlianeers r.-I-.u-- :||.|||.' kTl
the Muonioipal Theater  (lett

fosreerai ned ),

Blue-fuced buffoons  with
ofmmer hiadr @add o brearee touch
P OTsE ol H',_il.'l- Carniival I'l.ll.'

shattering effect on and near the city's chief tho
oughfare, Avenida K Hranco

As Ash Wednesday neared, this downtown ared
throbbed night and doy with parades, Roats, hun
threds of costumed groups and bands, thousands
of more or less costumed individuals (opposite)
The music bounced af an unremitting two Deats
per second; untll the very pavemenls seemed Lo
he houncing Lo

(ing! The word means “wow,” and it was re-
peated over and over i the refrain of G new car-
nivial song People danced 1in sireels. sguares.
hotels, and ¢lubs; or rather they bounced, by
themselves and with one another, the adies on
chatrs and tiables wherever possible. C¥bhal

Too Busy Duncing Lo Feel Tired

At n block party o gir] in an abbresaated Bo-
mun toga bounced on & bandstand. 1 wanted for
her to stop, but she didn't 1 interrupted. How
lope had she been at it? “Six hours.” Wasn't she
tired # “No." she shouted. On she bounced, sgueal-
ing “Oha!™ I came by two hours lnter and she was
stll ot 1t So wns a mature iy holding a Iad
black-velvet Mickey Mouse, | looked closely, It
was d baby. “Only four months old,” said the lady,
“but he's petting the rhyvthm!™

At the Municipal Theater o quiet crowd as-
apmbled for the most aristocratic ball of all. The
costumes dazzled me: Cleopatra, Bat Masterson,
i feather-and-jewel creation called The Snows of
Rilimanjare, At 11 p.m. a whistle sounded, the
hand cut loose, and at once the jammed hall

Parade watcher wears the

_'_:rl.l itl o ."'-|||"I"| lI|||I|;'|'a| a1 J||'

A, ‘Some vouny Brarsilians 1 . . i
copy ithe dress of Wostern hern reach just before midnight on New Years BEve,

hounced with an exuberance few Amencans

Bt Mietersom. famie to them Here it continued hour after hour
through the televisange of U S.- [ staved up 20 hours @ doy. First day, fing
filmed programs second, my feet hurt. Third day, fabgue crepl

upward until the muscles in my back ached wath
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every move., My eves burned s if changed
into coals. Oba indeed,

Cin the fourth and last diay, while tottering
around on Rio Branco, 1 was sharply and re-
freshingly kit in the back of the neck with a
splnsh of ether from a metal spray bottle. A
passing duck said: *Last yvenr a spray botthe
cost 600 cruzeiros. Now, 800!

Inflation wus the steudiest source of news
before and after carnival. The dollar, worth
63 cruzeiros in 1956, had goneup to 310, Fed-
eral emplovees demanded n 30 percent raise
and the government, sayving that the treusury
was depleted, offered 40 percent. On a three-
maonth-old list of bus tours the prices had al-
ready been overprinted twice A sufl rose
from 2 050 cruzeiros to 6,950 in two months,
Things had gone that way for four vears.

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

Maybe a third job, like the one of the white-
haired lady who knew a politician long apm.
Once 4 month she takes the ferry across the
bay to Niterdl and picks up a pay check from
the state government *A nuisance,” she SAVE,
“halfl a day wasted, and | haven't had a raise
in vears. But it helps." 1 asked several Bra-
sifians about this sort of thing, and they said
ves, there were quite o few “jobs" like that,
though not as many s there used th he

Towering Sao Paalo Inspires Awe

After an hour on 2 plane; I arrived in Sio
Paule, Brizil's lurgest 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 tound shacks, diesel fumes,
streets hlocked by construction, and, at one
corher after another, shops with automobile
tres, =tal vovers, and chromed aecessories,
Ind Paulistanos hive by cars alone?

Then I walked on the Viadute do Chi, the
Tea Vinduct, named for o 19th:centurv ten
plantation and, in a way, @ reminder of the
Far East trade of an even earlier day, when
Brozil wis a Portuguese colony. I was dusk
The broad 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, imparting
culm and awe. This was the very model of
madern municipal grandeur, 4 vision of the
215t century.

Shop windows screamed “liguidagpdo.”
Going out of business? No, the signs meant
“sale,” suppoesedly bargains, and Paulistanos
gloried in installment buving, in the boom
racdiating from their citv's factories, Transis-
tors, Plastics. Chemicals. Tractors. To date o
grand total of 452,000 cars and Jeeps and
trucks.

“Fifty-six thousand factories in the S&o
Paulo area alone,” said an industrialist.

A secrelary quoted from a magazine: “Our
raté of economic growth is 7.2 percent a vear,
among the world's highest.”

U8, Buys Hall of Brazil's Coffee

En route to the coust, to the port of Santoes,
I pissed a lot of those factories and an artifi-
cial lake (see inset A gn the supplement map).
Then the car diescéended on hairpin turns.
Looking back, I beheld a 2,500-foot ¢hiff with
parallel lines on its face: five black pipes to
bring water down from the lake into the tue-
bines of & power plant (1,200,000 kilowatts,
higgest in South America™); two pipes to
pump oil up, from o refinery on the coastal
strip. These were the veins and arteries of
Brazil's new industrial miesht,

samtos his delightful beaches, 2 building
boom, and four miles of docks. Coffee is its
lifeblood, for Brazil, the world's chief pro-
ducer and exporter of coffee, funnels more
than half its export throweh Santes (papes
322-3) Nearly halt of that goes to the world's
chief consumer, the United States.

“We ship 1o 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: so
our problem is to keep our coffee tasting the
same week after week. We can mix 4.000
bags at 4 time—about half a million pounds
per mixing. But 4 few bags can ruin the taste
of the whole batch.™

I watched coffee samples being roasted,
grotind, brewed, poured into howls, and
pluced in i circle along the edge of a revolving

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

For wecks the holiday spirit mounts steadily in Rio, und on the Sunday before Ash
Wednesday it sweeps the city like a tropical storm. From o window of the Copacabana
Paluce Hotel this girl views costumed merrymakers swirling through the streets
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voffee mixture he Hked best. He siid he was
n goodd Brazilinn amd lked several Blends,
but he peeferred minernl water

Al the coffee exchange | was served some
hard figares: That the United Stites consnmes
ahout 16 pounds of coffee per person per yeir,
Brazilians about & pounds That all coffee of
fered for <ale in Brazil must be boughit—>
the government if no one else buls. That of
the 350 per bag the seller recerved ut that time
he turned over some 322
for research und purchase of surplus coffee
That the rovernment lnst vear had some 373
million dollars with which (o buy the surplus.

A broker said: Y1 only we ¢ould drink maore
coffee, or produce less, or export more! Then
the government could use these millions. We
wouldn't have to print =0 much money.”

to thie covernment

Another capse of infllation, some Brazilinns
anicl, was the high cost of Brasili, the city
that  Pressdent  Juscelino  Robitschiek: bl
from scratch in the wilids of Golns, (See saj-
plement mapy with Brasthio inset.)

Juseelino—RBrazsihans like to enll popular
P = |J_'. first tllLJ'!ll'.".'—-:|ZI.J:."'-:I-IIJ:IiH.I."]:'.' jarciod -
ed industrindization. And road buildine. But
csperiadly Brasilia, to draw men to the plan-
alto, the 3.500-foot-hirh ploteau where the
breeese 15 bracineg but the population thin

This dream of 4 federnl capitial in the in-
terior wis- 167 vears old, Juscelino, confident
that it could come true, sald now or never.
He spared netther the treasury por himsell,
In the mididle of the night he would pop up
under the floodlights o spur the candanges,
the construction workers lured from afar
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Uhe red dust flew amid the scrubby trees, and “Evervthing s carefufly planned,” said thi
the dream turpned mto wondrously modern  mavor. His office had three doors, and people
buildings—congress; ministries; the supreme  Kept rushine in to =e¢t things siened. “Ameri-
court; a palace for the prezident. On Aprl 21 cans thunk weare lazy, alwavs taking a siesti

| i .['l'ﬂ elinog cut the ribbons. Brosilin was In Bio, muavhe, In Brasilo no!™
In business, more or les: |pages 3440411

when 1 oeot there last spring. the Federal Fools Built While You Wair

[Mstrict was two veirss ol (tovernment | wondered how people in Brasilia: could
workers and Kin numbered 20,000 among.  sleep ot all. Construction banged and olat
200,000 resicents, including 60,000 constrae tered day and night, especiallv at the Hotel

ton workers, More burcaucrats were moving sicional The moanaper apolomized Cin
i, eluclnntiy, s morg apagriments bécame Pharsday we have a fashion show at the poal,

widtlithle i the superblocks: Prices were high o benefit for abandoned children” Incredible.
in Brasiho, And who would ever leidve Rio This was Tuesday, and the pool was n mess
undess he absolutely had to? ol scuffoldimg and cement higs

,I'|" cling wits un ex-presulent  now 1l Around the eliwk the canlanens i, boled
Mayor Sette Camara cut the ribbons. Four  loud stories, and evidently wrought miracles,
umversity  butlchines A wheat mill. A new

Ste “Brasilia, Metropolis Made to Onder” by Hes
I"“"-"I." \ sewage prlianit wihe Tivcares de 58, NATIONAL GEOGRATHRS, Moy, 106
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Sunday sailors from the Rio Yackt Cliah roe
il Stur bogts off Copacabana Beach. Transpi
et painels in the sails enable skippers to see ob
ks 1o leeward. Houses perehed an rocky slopes of

Viorro do Cantaenbo command o maeniiicent viow

Sin Paule businessman Dir. Maure Monteir
hares o quiet Sonday gt home with h: wife and
chtldlren, Tmascitcbive Brozilmns have oreales] an
excitine new architecture for their countey, Enor

mods windoews pnd gh=stenine Hoor of olass Gl

spiarkle to this iving room

for on Lharsday  aflernoon, Sure

|_||-I_'_'|: the PR e WS il ot wikle
] Howers, Dver 11, on a4 runway,
pranded foor peetty models from
Hio, to restramed applause from
the chantabie matrons of Hrasihn

A foue-hour bus ride took me to

i Lsd AL

This citv was barely 30 years old,
but an epie past wis 1 the ar
Since ‘the 17th century, the (anas
wilderness had attracted the Bra
rlian hreed of proneers called dirn-

the capital of Ciolis

deirantes, “bearers of the fAaw
They pusheéd west from the coast,
with lependary toughness amd dies
termanatiot, seekimme Indian =laves
anl ok

some Indians fought buack., A

A13
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bandeirante leader put river water into o
howl, surreptitiousiv added alcohol, and set
the bowl aflame with a Aourish. Could he
turn the whole river to lame? The chastened
Indians named him anhangiera, man of fire

MNow, on Sunday mights, voung men strolled
along the broad tree-lined Avenida Anhan-
gera to Bandeirantes Square. So did scores
of girls, in pairs, their hair Auffed stylishly
high in the European manner

Louinia also stirred  vigorously by dav
Busy markets. A university, A factory for
submachine guns. A soccer game.

Artur! Come on, Avtnr! No! Thief! Turkev!
Tuke his lide and moke a saddle! Hithiy face!
Please, Artur! Good, Artur] No, no! Eathead!
Bandit! Eater af armadilios! We'll get you
at the gate!

Evervbody went home guietiy,

Cerileiros Prev on Goias Farmers

Groias has deposits of nickel, chromite,
cobalt, and mica, and nearly as much land as
Texas. But much of the lund = as 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 grileires,” said Governor
Mauro Borges Teixeirie “They iare gangsters,”

An aide explained how they operate. The
grideiro fulsifies a land title and goes to court.
The judge gives notice of a hearing But the
tarmer can't read: half the adult Brazilians
can'L The farmer misses the henrine 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
sieep. The grileiro comes with the police, takes
the farm, and the embittered furmer joins o
ge camponesa, a peasant league; perhaps
friends will buy him a submachine gun.

I chartered a feco-deco, o small taxi plane,
ta visit José Porfirio, a Brmer famous for re-
sisting the grileiros. With two of the gover-
nor's ides, Clenon and Afranio, 1 few north
from Golinin—over fields of beans and rice,
over an experimental farm and herds of cot-
tle. Grreal green squares looked from the air
like rups of shapey broadloom. These were
coffee trees In o vellow square, coffee was
drving. Elsewhere | saw a 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, |,500 miles to the north
We passed n little town with a big church,
carts pulled by six or ecight oxen, swampy
lakes where mosquitoes bred. At last the Ser-
ra Doorada, called the “Fone of Porfirio”
We fliew over his villuges—iirst Formoso, then
Trombos. The landing field was unusable
wrel we flew on to Santd Teresa, on the Belém
road, o stay overnight (see supplement map).

I kept my Kerosene lamp on. Light keeps
away the barberro, the crowling insect that
lives in the cracked walls made of sticks and
dried mucl. His bite transmite Chagns's dis-
case. The face swells and the swelling goes,
but u parasite stavs behind and attacks var-
ious organs, weakening the body for vears
until the heart is stopped. Four million Brazil-
ians have iL No cure exists,

Tiers of trathe congest downlown
=30 Paulo, Brawl's largest and fastest-
prowing vity. Lacking subwavs, the
metropolis depends on surfoce trans-
part o move its milllons. Trailer bus
on the middle leselcan drowd in more
than 100 passengers. Vehicles beoar
foreign names. but Paulistanos man-
ulactire mamny of them (page $184,

Eifpe: EEEEE L EhEiFEE. i s el R

Brazil shares a common border
with all other South American coun-
tries excepd Chile and Ecundor, Only
the USSR, Canada. Ching, and the
U. 5. exceed it in size. Swamps, jun-
gles: and porched wastes cover vast
arens. Popuaintion hos grown more
than frvefold in 75 veprs
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118 National Geographic, september, 1962

In the morning, goMmeg on Gy jeen With our nven by the stiste. Then they sent the police.”™
[ (M Aand Eh -I.i--||r|'|.|'- L £ Santh ]:_ FE'sa, Wi SINIV-JOT .---'i- e came and ook dw it
falked aboul vuns A 38 Smith anid Wesson LI Wilkimien as 8 stleed, Portiris sanl., He, with
:|_".||i'.-,_-l cost OGO crueElros. _|||- I1. 512§ ) men, winled at o streoam “We killed Ill-l:I_"
A subbmochine gun could be had., throueh orfirie went on. "I they hadn’t bheld the
inenis, for half ns much, But g Smith pnd  women, we would have wiped them out,”
1|.II|I'-:-II'| _l:--;:llll':||'|| sty “amin | WS A it passerd oulsde |'-|| wiooiden axles
I'Ii'-' YT bicst. T Lo L, thie word hadl come L seremmed e a sieen, Y he governos s has
moeuan fine, or excellent. A thing was either ine the land surveved,” sadd Porfirio, slane-
ariteh or it wisn't g ol the cirt. “He will re<alve the situaton.”

The road became worse, the bridpes shik- torfirio s a hig-chested man with a little
ier: We stopped, muired i mud wp to the axles moustache and spectacles. Now he heads o
An oxcart came, and [ =aw the value of ha peasant leamue with hundreds of families o
NE =0 many oxen pior cart. Phey pulled o maore than i milhion aeres
i Tkl TR 1 Ba iy : o
Illr:'llll.'!.lrllI';I-I!:_r____l ::I_I:I: I|I|||I| I.I.I|.I.::rl....lr:l and o Bluck Cravel Exciles Diamand Hunters
Jurt und told me aboot a gun batthe in 195 Next. 1 crossed 1,300 miles of tropical for
It sounded like a tale of land speculators an e=t, from Gotdnia o Manaus, and on 10 Boa
claim j’llh!ll'.’- UL QF oUr own |'|'I_‘. Wirst \ 1518, nieRr th ! |'::r.'||r:|| sorler SEE TNl

1ohad 20 Acres of state lamed,” Porfirio e 314
expluined. “If vou stay five veurs s vours Mot fet airliners from Ko to New York
The grileiros came with a paper from the My 4 similsr route, bt =0 high thiat the pas-

LR R I -il'll.'l.lll :|||'|| ERbE™ D k=l [ | ||| iR & & i e R :|:':| HFRTR L %W Fivers el & it

Supervisor in scarlet smock mepects hesidliebits ar the Vollkeswaeon pliant m 550 Paul
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soittth Aomern prmme aubomabiile muiker, Hroesl bodli 145632 vehicles lost I
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Towering Citics Rise in Brazil's Hracing !|||_:_h|;|r|||.
and Along Its Lush Atlantic Coasi

Muscles bense \ workman bends reinforcing rods Inte position unds
o Fadlos morming sun, Const L CTeEws. | AL atton s fnoustiria
enter okt il Fesumid th lock Improwed tec hnigies i the use of rein
orced concrode enable Brosdl to build ot 1ih pred], Paced by =80 Paak
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men, 3 women, 2 chtdren, sur-
rounded by Indinns presumeil
gangerous. Jet arhiners depend
pn weather broadeasts fron
J'.l. L,

“To Creputin, on the Cururu
Hard o find. no radio, ch
geedess: ‘I we don't And ths
feld spon we'll skip i, or wi
wont have enourh fuel” We
found It Two men, two mon
Revs, First plane intwo mont hs

‘To Jacareacangy, on the To
pajos: An airbase, a little town

gold held. A restdent viesws
life: *A lot of suffering. A lot of
ld, A lot of money and spend
it all fast. That's happiness:
Another saidd; *“You think today
15 humid? Yesterdav | thoueh
| was breathing water™’

The rivers rrew wider than
the Hud=on and the Missis-
sl Occasionally there was o
boat, =madl as a Av in o swim
ming pool. At last the erend
Amazon stself (pawe 33068 Andd
Manaus: after the b vl
!|||-.|-.|I:|:_- |||. h JVET =T |]|.|:|I'_|_Il_-
af them aflost (page 329

We continued north, along
the Rio Branco and across the
Pt g b i niele SEve was
to the plainse. Bon Vista, capitn
al Hio Braneo Terrifors, was

ot bt dey, ke Arteonn

Hack in Manaus 1 took a die
= L] iross the Amaron
into {4 drowned forest, chang-
ing into o ginoe ot a foating
pefieral store in o Clearing
soon the comoe shid ouietl
down a watery passage, past

il oS and yvine-encareded trees s ol

: &0 feel, their houghs mingling overhe:ad

Nhe obligue afternoon sun lit every shap
af leat. ['he noe was constant and cheerful.
us m the birdhouse of a zoo, Wild ducks
woodpeckers, parrots, shm birds, fot birds,
culdd  Irds, bright birds—movement evers
moment Plop! 1 haal just been missed by an
ipricothke frudt, jettisoned half eaten by
macaco=dad-cherra, 1 “monkey thod smells™ |
could smell only 8 magnolinlike fragrincy

Behind its sleepy facade, Manaus was huss
making money. Jule; Brazil nuts; rabber
dried bsh; rosewood oil; hides; dozens of use-

(il woods. In that order the commercial mu

I By |
-






Figures carved from wood by 15the

1l o room in the Inconfidencin Miudewam of Ouro Préta o AHaae Gerais
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The mew Juts spnnnety luroed out 500, 00
coffed bags a vear, the tannery 20,000 cavman
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month
The o P uiesdasil
lamps for an area ns e as the United Stntes
st of tha

| e old

during the rubber boom and then el Lisr]

Mississippi
pera house, bt 66 years neEo
whistened wath fresh paint inside and o, with
new gt and searlet velvet (paee 326). Manans
bt &0 did Rio
and every other citv | saw except Hrosilin
Nireel Lighls? Only on the docks. People who

|".||l 0 SEros Waler -|!ll""_.'|£r_'

y2d
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afford i1 bouvhi

their own HeTw e lors
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Lo theae docks, j thow
A
LUTH, CONVHE SEeAmers 1Rom
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Brazil, Oba!

creaky Catalina flving boat in Muanaus and
criosaed another 300 miles of jungle, south-
westward into the Territory of Rondonia, to
Parta YVelho on the Madeim River. Here in
the continent’s heart stood the terminus of
the Madeira-Mamoré Railroad.

This isolated line was completed 30 years
ago to hypass mocks blocking river traffic. The
project, as challenging as the Panama Canal,
wie undertaken {or similar reasons: to bring
the rubiber of Balivia from the Mamoré River
to the Madeira, and hence to the Amazon and
Europe, & route 5,000 miles shorter and much
safer thun the sail around Cape Horn. The
228-mile stretch of rails, hundreds of miles
from ‘any other railroad and far beyond the
wilds of the Mato Grosso, seemed the height
of incongruity in its primeval setting [see
supplement map ).

Cunstruction enterprises suceumbed o dis-
ease and the jungle, to high costs and poli-
tics. Workers came from 30 countries. Many
died. American eéngineers and doctors pre
vijled at last.

But the rubber bublbile busst, andd whatever
Bolivia could <ell could o more cheaply
through the Panmma Canal, which was just
being finishied, Some accounts say that every
railroad tie had cost a life,

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

Wood-burner Stll Active at 53

A whistle blew, and T thought 1 had seen
an overgrown Loy train go by, It was old No.
10, a wood-burner from another age, marked
“Baldwin Locomotive Works, Philadelphia,
Now, 1909, still going strong.

In the raillmad-building days Parto Velho
acuired street lights, telephones, an ice plant,
a steamsdriven lnondry. 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,
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She often went into the jungle where men
picked up cassiterite, the black tin ore, right
on the pround. She <hipped it by air to Sao
Paulo and went looking for more.

Ani there was Jimmy Choate from Texas,
building a 500,000-acre empire of sugar, cof-
fee, sindl cartle. “They're finishing the high-
way from Sao Paulo.” he said. “Imagine,
| 800 miles! Trucks will make it in ten days.
Now we wait six months for goods to come
by <hip, sometimes a year.”

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

The lady had beard vs and spoke right up:
“I can’t walk fast on these cobliestones. He-
sitles, | feel superior to all of vou, Mme. Ferry
says il 1 come with her to the Indians theyll
warship me ns o goddess, becanse of my grayv-
green eves, 1§ you come with your dark eyes
they 'l eat you.™

Film Sturts Author on Jungle Quest

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

I witched a scientific film about a tnbe of
happy Tndians—planting and harvesting, mak-
ing boats and grrows, playving in hommocks
with their plump children, and the childeen
plaving with pet parrots which had little ham-
mocks of their own. One scene showed them
cookine a deer.

And then | =aw photographs of another
tribe. Evervone wis emaciated, sick after
contact with outstders, wo sick o hunt food.
A little girl was dying: After her death, pirts
of the body were cooked and eaten.

These Indians were Pacags Novos, Some
livieed not far {rom Pérto Velho, To vizit them.
[ first took the radlroad from Porto Velho to
the other terminus, to Guajara Mirim.

We went in a diesel-powered [ioring, &
small bus on raild, U did 40 miles an hour,
unfortunately, jolting uz broisingly past 'the
neatly painted kilometer markers, through a

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

Manaus's magmificent opers house roge in 1396 un riches garnered by the river port fram
wild rubber passing down the Amuzon. In (1912 Asinn plantations, started from seed
smuggled out of Brazil, broke the bubble, and the apera closed. High fees lured streams
uf singers and dancers while the boom lasted, despite dangers of travel and disease. This
mian and others have renovated the theater, mainly for the sake of visitors.
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top of left index finger. “It's easv.” he said

I tried, but | couldn’t get myself to hit my
finger hard enoush. The friendly enginee:
seeing me hesitute, helped with deis fist, Th
UL Was -:.*.'|-:f|i|l.|_'- hroken. And so, 1 thought
r & while, wis my [Inger

Repairing the rail car took four hours: D
ing the st part of the trip, in the darkness,
headhichts, white and

hircls rose Defore our
werrd, Then rain came, more and more radn
until §ogot the idea that we were jolting and
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"But things are improving.” He spoke matter
of-factly, the wav the chamber of commerce
around the corner exhibited the hloodied
arrows: such deaths seemed to be accepteml

wre as bus crashes are acceptad in Rio.
Quest tor Wealth Stirs Trouble

I set out from Gunjara Mirim in an 18-foot
Canoe with the Reveremd Jowr Moreno and his
=on Tom., both of the New Trilwes ZWizzion of
Vi -li'-"-"lf".l'.. 1|-I'| ISCONsIn

“A mile from here my netghbor was killed

by Indians Tom <z “"Butremember, usoa)
they kill only after the civilized people
nave killed a lot of them ™
What =sets off these chains ol violence? |

had heard reasons from many sources, some
all the wiy back in Golinia and Rio
somelimes it was a misunderstandine
-=-'i'J'-r-'|-- all ;|'!:.1I"| !-'-'..II||I'I'-:.;_' into A gun-
trap el lor an animal. More often the rood «
the trouble was rubber, or nuts, or tin. Men

0L 10O new [orest areass Lo i |-.'||_-:| Lis wienlih
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clashed with the Indinns alremdy there, on
their ancestral lands.

Rubber workers cannot live close together,
because wild rubber trees stand far apart;
each man's “rubber trail" mav be Gve miles
Iong. Sometimes these lonely men with shot-
puns felt no match for stealthy arrows and
pave up. “When the Indians kill vour dog.”
the sayving was, “it's time o go.”

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

On the Pacads Noves River, many Indians
were slnughtered before the army came and
took the submachine guns away, | heard sim-
ilar stories in other parte of Amazonin. 1 was
told that in ten or fifteen vears there would be
no Indians left in o whole region, that the

CEELEET B BErIIEEL W0 -

dizeases brought by ouisiders 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?

Eausy to Lose Way in Watery Muze

Where the black 3.000-foot-wide Pacaas
Novos River branches from the brown 6,004-
foot Mamore, our bow cut along the meet-
ing of the colors. Brown spray flew to star-
bhoard. The portside spray was clear, for the
water of the so-called black rivers is very
clear indeed.

“In the flood season o ten-foot river miky

"Haorald Schultz, Assistant Ethnolozist of the Sao0
Pacle Suite Museun), has written of Wreszil's Indians and
thetr plight with insight and sympathy. See, b the Na-
FIONAL GEROGRAPHIC “Brusil’s Bag-lipped Imdinns,~
Fenuary, 1062; “Blue-eved Indinn ™ July, 10615 ™ Tukemn
Mauldens Come of Ape.” November, 193%; and "Chibilten
of the Sun amd Moon,” March, 1959
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Brazils plantations reached thelr peak of prosperity i the 17th century, when &
worked the fields. Sugar remains an important crop. Brazilians convert some of thi
sopgar-into alcohol o help foel motor cars

Traders and farmers hitch a ride Bebind o boat chugeing up the Rio
MManaus. Huving sold their cargoes of jute, Braxl nots, rubber, dried Geb, and hides,

head for their riverside homes. The city’s position near the junction of the Amoazon dni

the Rio Neero brings to it the prodocte of a reston s large ias Mexico, (e Manonus pland
ks JUAKXD cavimiin ..n.:ir|. 4 miianth :|||‘_|' i :I'__:!|'|_I'I:| péw cab. Now e |-|' || Hher com

modities in the vast, sparsely populated State of Amazonas
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reverently killed and ate their aged parents;
the old people had wanted it that way, Joe
sald: “Believe me, we are making propress
here™

That mght at the sp1 post where the Oure
Préto and the Pacpas Novos Rivers meet. 1
stoodd before a hut in the moonlight. The mos-
guitoes didn't bite much any more. Cicadas
chirped The witer shimmeted, seeming to
keep time with the insects

aeveral Pacasis Novos were there. The
women made n fire and roasted corn. Both
women and men chewed Oabacw nuts, to
make hair oil, 1 said | had thought that the
women dic ol the work. This set off a debate,
and Joe was hard put to trunslate 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 bake the
brend, We cook,

Men: We cut down trees to get honey. We
bring ogad fruit to make the cooling drink.

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

There was a silence. Then o man zaid: We
ktll the enemy.

I'be debate was over.

Lite n Battle in the Northeast

I next vigited the Northeast, a seven-state
region a5 bl as Venezuela One Brazilian in
four 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 yvears alone,

First, the drv Northeast (map, page 314)
When it rains, little moisture remains. You
might =ay that 80 drops out of 100 evaporate.
=ixteéen run off m rivers. Only four soak into
the soil. In some years it does not roin at all,
Brazihans call it sevtao, the backlands or wil
derness. An American soll scientist said, “In
Artzona we call it desert™

The sun 1= incessant, the soil sandy, the
vegetation sparse and prickly. There are
spuny shrubs, and cactoses like huge sau
suges, with f-inch spikes.

Here rides the vaguere, the Northeastern
cowhov, clad in leather from hat to spurs, his
horse in leather ton. As the drought deepens,
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 siid. “Some get sick before they starve
to death.”

(Contimued on poge 3435)
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“Break with Cuba.” cries the poster on o sireet
sicde plllar in downtown Rin. “Maoreé than 1,065
executed m two years,” says the caption above
the firing squad. Brazl, like the rest of Latin
vmerica, inds Cuba a controversial Bsue

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

More populous than Peru, larzer than all Cen
tral America, the blichtod Northeastern bulise
of Braml 5 depressed and underdeveloped
Manw of its- 15 million inhabitants live In poy
ertv. In 1955 the first peasant league met ot
Lraliledlas to seek land-reform Laows Today the
learues cloim thousands of member=s The Y nit-
ol States, working with Bran] through the Al
Hance (or Progemess, has desamnated the Norlh-
eist o high-priority area for development funids

Josd Francisco de Souza, leader of the Galiléia
League, conducts this meeting Decorations re-
muin from a festival,
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Reazil's dresm Fulfilled, For nearly two centuries national Jeaders considered shifting the federn
irom Rio de lianeico to the trackless interior. In 1960, after three vears of oil, the first government work
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The wvillager works his roga (pronounced
hrossa), a jumble of beans; manioc, corn
Iarine drought, evervthing is scorched. ]
planted three times.” 4 man saud, “The held
1= a= ¢lean as the day I started.”

His wife loy on 0 mat, emaciited, unmov-
ing. She had been sick for three vears: “Ii
started with a pain in the stomach. Then she
gol vellow, and the bleod went out of her.”
\ phyvsiclan may come soon “He goes around
hefore the eléctions, every four vears. This
timie he = runnming for mavor.” The fetish
doctor costs oo much

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

The benns are boazht at the Sunday mar
ket, on credit, meanme more debt. By Thurs-
day they are gone, 30 il's only coflee nnd man
o, “to fool the stomach.” When there is no
flour left. a child may go to a neighbor with

bundle of firewood: mavhe the neichbor will
send back a litile four

I Teft and looked back. Grandfather, moth-
er. children—they all looked after me. Their
eves were as sard as the cat's

Four out of ten children dwe here before
they are a year ald. But the people love this
land., When they run out of food and have
buried the lust child, they leave, on crowded
trucks, (o try a mew [ife in a4 faraway city
=ometimes the men go alone. he candango
of Brustlhia, the laborer of Sao Paulo, the rab
her gatherer in Amaronin-—ask, and chanies
aré he's from the Northeast. When he hears
of rain back home, he may retom

Hunger Stalks a Fertile Coast

S0 much for the dry Northeast. The wet
Northeast 5 a8 niorow stnp @
with the booming citics of Recife, meamng
“Reef": and Salvador, commaonly 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 arsto-
crats with big plantations and slaves from
Africa. Slavery was peacefully abolished in
1888, hut supar remadns king. Many planters,
determined to devote all their lond to sugEar,
do not allow ther workers to grow foodd

In & little market town | saw inflation at its
wirsh, A cane cutter edrming 100 cruzeimros o
day looked at dried beef costing nearly twice
that much per pound. Manioc Hoar cost 120
crugeiros o pound. A vear ngo 1 was- 25,

The workers on-a plantation called Galileia
asked the owner for permission to grow fo
He zaid ves. Hiz sons changed his mand, and
he told the workers and their fanilies to leave
within 15 dawvs. Some had lived there 40
vears. They went to Recife, seeking help. A
voung lawyer, Francisco Julifio, ook up their
rast. [ his was in 1955, the start of the first
peasant leamoe in Branl

The workers: of (Galiléia are still on the
plantation (page 339) The land was bought
for them by the State of Pernambuco. Land-
agwners elsewhere, beavily armed, resist the
pressiires of peasant leagues.

In the league headguarters in Recife hung
a lurge portrait of Julido, now a state deputy
and n hero of all the peasant leagues. Beside
it 1 noticed a small picture of Fidel Castro
Legprue members told me there had been
hitrning of huts, bestines, even murder. In
another town, they sawd, & peasant leogue
leeler was shot to death in the streel. Ton-
sion rase. The army received remlorcemaents
An American ship with 4,000 tons of corn

fng 1[11‘ CogLst,
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bound for Africa waxe ordered cent 1o Recife
'Every |
siind

ay. peopleé see things el worse,”
Furtaco, the head of SUDENE.
the federal agency for development of all the
Northest, “We need a newattitude, an awnare
ness that things can improve. Citherwise des-
pair becomes unbearable,
victim to trrational i|'|_1_'|||||u||_‘_-. i |J|,'r:||__-|:_:||'_r_i|_q_-_-.
SUDENE 1s our lazt hope ™

Furtado's agency gets funds from the Brazil
an treasury, the United States, and the Inter-
vmerican Development Bank—in all, some
120 million dollars a yvear, Experts from many
countries he
lines, and factories

“It'l be another two vears before people
et the benehit of whial we are doine.” Furtas
sl “They cannot endure the present misers
longer than that., We need o social revolution.

Lelso

el people fiall

v test sodl and build roads, power

iLh

a pew era ol hope.”
It was arelief to move on 1o the cool, moun

k& 0
R T

tanois cilm of Uure Préto, the showpiece of
Minas Gerais,

In calonmial davs 1t was rald

L stall Kept prosperous by its
s oW L §s
iFott and bouxite®

Chnva hill high above the barogue churches
of the town | met a happy man named Or
lando Kibeiro, He wis not rich but he had o
b As 4 carpenter, restoring churches. and
his land with it ahbandoned sold mines bl
been owned by his gremt-erandinther. He had
27 pold-colored birds singing in o cage, and
smieff, His aunt, he ad,
- wirrewolf, and from

rll'l-;l\- |_'||||I -|'I|E'.|._|_'||
niel been fmehtened by
ves things had crnshed down alarm
i11'..'|_‘- until a |Il'ir-1 exorcised the marnuding
spirit, Now all was calm. “Peasant learues #"
he saud, “We don’t even have peasants™
Churo Préto once was oo

his she

e of rehellion
A [Sth-centun
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ident Kennedy, in a colorful comic book ex-
plaining the Alliance for Progress. For this
visl cooperibive effort of 20 American re-
publics, the United States had promisec] 20
billion dollars over o period of 20 vears in
loians, grants, amd technical assistance, pro-
vided that the other partners wouold  pdd
stgnificant amounts and make reforms. to
paave the way for o rising of the stundard of
livihie throughout Latin America,

When would these reforms come to Bragh?
Nobody could say for sore.

I took a jet wnirfiner for my final trip in
Brazil—all the way south, Enroute 1 thought
of many Lhings that had impressed me in this
huge country,

I thought of the unschobled mechanic wha
repaired radio transmitters with parts he
made himself; of the official who studied reg-
ulutions over and over to help a forvigner,
That was all in the words dor sm jeito, to find
a4 wav—to improvise, to lix things somehow,

I thought of proud men (M the North-
eistern landowner, looking elegant even in o
faded sport shirt. His grown-up sons greeted
him in the old-fashioned Brazilian way, kiss-
ing his hand. He had said: “No, 1 don't hunt
dnd [ rurely sty in my house in town. | am
an old man; 1 read the Bible,"

I remembered o scientist who said: "In myv
vieins 15 Portuenese, Indian, and Negro blood
—1 am a good example of a Brazdlan,™

1 admired the lady whose tax form said:
“Do not write in this space; for official use
only.” She wrole aoross that space: "1 am a
Bruzilian, T am voccingted, and 1 write where
1 please.”

Standing Steer No Test for a Gatcho

And then T wis in Rio Grande do Sul, the
patcho state, o flat green lind of beel—enast-
ing 10 chunks on spits, or drving thinly sliced
in the wind | tned mate, the gadcho’s 1en,
turnmg hoet, drunk from g gourd with o silver
straw (page 347 And 1 rested on the gan-
cho's bed—his saddle placed on the grownd
to put his hewd ong his poancho; and on top
of that lis xerga, the cloth that protects the
back of his horse. The xerga never touches
the ground, so much does the gatcho love
his horse,

A gatcho of Spanish and Arabic parentage
showed me his lagso. Its loop had little metal
rings. Wouldn't those muike noize, and make
the cattle run? “Exactly,” he said. *A gaticho
who lissoes o stunding steer isn't a gaticho,”

He showed me his short eating kpife and
o two-foot knife for hghting, “We don't let

BRAZIL:
facts and figures

NE OF EVERY- TWO Soyth Americans ves
O in Broril, whose terrilory covers almosd
alfl the continent In an increasingly crowded
world, Braz] is stil) the land of the frontier;
troim: marrow, settled, coustal strips; an' un-
Lamed wilderness of rain foredt, swamp, and
high savanna beckons ploneers with the prom-
e of open lands o be tiken and wealth to he
i, The oew caprital, Brasilia, In o federal
district carved from thé State of Golds. stresses
the nation's push
into & 2ith-centurs
wiltl west

The nome Brazil
iftnts from - a reel-
dish  wood  greatly
prized by eorly eol-
ofists for dve) the
nalion’s shape roughly resembles o dinmond,
Lreims, incielentally, are amone the resources
thial muke Brazil potentially one of carth’s
richest nations. Minerals, imber, and wWater-
pawer in abundance exist in the vast imterior,
Mearly a fourth of the world's iron reserves
e in the mining State of Minacs Gorads, the
bulk of it awaiting the miner's pick.

Hall the world's coffee srows in Brasil,
and the nation is sécond only 1o the USA
n production of oranges. Broed] radses beef
and vist guantities of stirar cane, manioe,
corn, rice, beans, potatoes, and block pepper.
The vaned climptes nnd soils will grow almost
any agricultural product. Yel only two per-
cent of the land 5 cultivated

History has made Brazil o melting pot of
races—idezcendants of Portugnese colonists,
of the Indians they subjugited, of slaves from
Africe. Fuarope, Inpan, and the Middle East
lave sent tides of immigrante. A few thousamnd
[ndinns it the dimly koown interior still Hye
>one Age hives, totally unaware of the worll
af the cold war and the atom.

CHlicinl pame: Estados Unldes do Brasil (United
States of Brarl), Governiment: Repablic, madeup
of 71 states, fve territories, and 4 (ederal districy
Areai ) 287194 square mils. Population: 74 ml-
lion. Language: Portuguese. Ri + Predom)-
nianily Roman Catholic. Economy: 58 percent of
wiorkine pupalation in nerlculture leoiles, Hew, corn,
pofton, bipck beans, and simar cane); 13 peroent
i mmddustry (textiles. chemicals, steel, and machin-
ery ). Principml resotutees are tron ore, manganess,
ant coal, Major citiess Brasilia, the apital {pop
2000001 ; Ko de | anoro, seaport and former cagital
ipop. 32000001 Sain Poule, largest city (pop.
3,400 000 Andostnal and inanchil center. Climate:
Hot and wel in the Amazron Basin; zubtropical
in highlaneds; warm sumimees, mild wintes; mmy
seasnn Ectober-May in ssuth
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Luminous sea beats against Copacabana and fort-topped Ponta do Leme. Christ of Corcovado.

(PUArress rest oy ] i e =l He told of int leasges sPringing | Ul over the plac
A fight with kmives that lasted half an how Heln difdd not agree: “The hot spot in Bra
“Boath were <o tired that th LR & nils. ¢ rirht here in the South. I'n the MNorth
In the state capital, Porto Alegre, I wal L the people are too miserable and too
he annual parade of Lhe students LN backward to make a revolution. Here they
brass ands—anod wis surprised . e wiell imtormed and we have a tradition
'I'-I'I.'l_'- ~LHThE nert retlecte . i revolution
munist propaganda. The school of philoso Antomo siad: “What we need = evolution
phy approached with o wild African beat, und  intellipent planning And for evalution we
[ left with Helio and Antonio. who hid onl need peace.”
I"I'I'i'l'i_- been siudents themselves Hello Kept silénd while. Then he said
‘Thon't take those floats too serions A L “Hrazil has twelve million children between

ynton, 1 don’ sevien and fourteen, and seven million of then

and dont tonk thal well have a rew don't 2o to schos He added that if the new
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FRONTIERS PUSH INLAND IN EASTERN
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SOUTH AMERICA: A NEW ATLAS MAP

Belo Hongonte was pushed through ino 3l Areentimdans are doving a tunne! beneath
months to Brasili n time o meet the new the Marang Kiver between =anthe Fe amel P
capital™s innduguration date, April 21, 1960 rani. giving their nation the brst unhroken
Ynother red trace marks: progress of the RiEhway link with three lEansriver provinces
first Atlantic-to-Pacific highway throueh the Even more ambitiousiv, engineer Ig
witst of thi ntinent. This stupendous prog butldin pineetons o the world's larees
CUL COIMEARES 10 SC0gMmt Wit the hrst sjpsanmng nncrewe ren, oW Lhe Paranag atl Fo? 11
of the United States by railroad. The rond Ieuacu, between Brawil and Parnsuay, Thi
link Rio de Janetro with the Pacthe const completed bmdee, 951 feel long. wall finally
i e Liready 1t raverses the mineral-ricd Five Paraenay overland access to Parmnae
state of Minas Gerals ("CGeneral Mines) an = dutv-rree seaport in Braxl At the Lo]
the Mato Grosso (“Thick Brusl the map, Surinam: hits nearly completerd
From Parto Velho, near the et edee of thi waf-west hichway wWonge the Atlantie shor
il i |-II'!|!- ol HIrtion LRe FOn '.'-..'_|||
nuihwestward o the northern (oo of Balivid Eastornm Soulth Americu | g
Ihe inset at the lower right traces it to Sem ' : : '
. Wil
Maoadureirn,, whenoe 11 N ol liow, !!'ll' L = iiliil i W ET Frisl
olndary W a the-in with, Peru's highwavs “alzt d ' '
{1 lnrde 1 i Hinel S5 2.4 = II i ki nts e
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Farmers at a haying bee
cut and rake a feld

ROAD ACRES of 0 New England farm of
about 1825 appear in the painting titled
“"Dennizon Hill, Southbrides, Massachusetts"
tart of the main house, built by Capt
H..'LJLIiI W heelock in | 765, still stunds.
The artiet has bten identified tentatively
as Francis Alexander, who bved nearhns
“My fame,” he wrote with wry humor, “has
now spread ball a4 mile in one direction.”
Alexander started as a true primitive
painter, untramed in the subtleties of perspe
He had
eyve for composition amnd volor harmons
Top-hatted neighbors work in relays
ticnic hamper and welcome jug remind us
that harvest time was not all work:

LY |.LJ|.-:'-5 RAatoms |J::'|-'I.L"'.'L'F

i SLUTE

Early America

By HEREWARD LESTER COOKE, IR..

i notice 1

.s ROFILES TAKEN.™ SAVE &
an 1825 msue of the Portsmouth. New

Hampshire, Journul “They shall be per
fect if the sobriety of the person admits, or
no pay for them."”

[hus one of this country's early artists

with a Yankee maar
sobrety undoubtedly
refers nol 1o adlecohol bl
.|||i|'i|::-. Lo &1t

[hscussions of art tend to overlook the fa {
that the fledgiing United States produced
styvle of painting of its own, a stvle practiced
by excellent artists who owed little to customs
and miceties of European

aclvertized his services
anter of satisfaction
e the customer’s

atill while posing

Ph.D



I'HROUGH THE EYEs ofF Her INAtlve ATtIStS

Lo o Pamtiog the MNabiomil Ceallery o A, hmthacondan ostliatum

v are cilled “Amer-

| e paimlers genera
The

simple techmigue, and lack ol

an primitives.” lerm refers to ther
mlVE Visiot,

weadermc training

Primitives Tell of Byveone Davs

Luckily, many of their pantings survive
I hough
vmerican homes, a growing number—thanks
to diligent co

.|.I||| ||r'.'-.'.|‘.r '_:.|:|l."".n|‘- .||.‘."-

some stiill hang unrecoemzed n

[ertors—Ar'e oW Iin museums
form an incom-
parible visual record of o bhyveone arn

some of the best examples of
nre reproducen for this article

this early

Lmercan art

1'+ o 30 &) " i -|-..|_|I|_11|II 2 ST
- 4 PO E WiEre 1841t FOrly soTiiet 20

American primitive pamntings thus far collect-
e by CUol. Edegar Willinm and Bernice Chrys-
er Cearbisch of MNew York City and Cam
bridee, Marviand., Twentv-three arée amone
the works chosen from this internationall
known collection lor the exhibition 101 Mas-
terpieces of American Pomitive Painting.”
now Being shown in major museums of the
Uniterd States and Europe. Opening at New
York City's Metropolitan Museum, the show
has won acelaim wherever it has appeared.

“We saw in these native
of art,” the Garbisches have written, "™t
unigque qualities of simplicity, forthright di-
in color and

Amerian works

=g

reciiess, faned oreative vitalits
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Coems of Eardy Americans Adorn
the Caollectors” Home in Maryland

Bermice Uhrysler Garfyach, dadgnler of au

i | vl |:'_| i ! | 0 |
M= Garbescl Fikdi A 1 Lh
Wlection of 2 [HLLl

%] i y has lone hesn nopl |
pisl 0 many belds, Uolooel | 120N i
J ok L Eih LIEN% W IET1 | II| 1 l

i ! I i CEEAEE Sl | I i :: : 1 L | |
I West Pomnl i the |

tarted thewr careers as apprenticed to coach
painlers, sign paanterss, or furniture mokers
(iften they took to the mond ;e search of
-.'.-l|'|~ LN Db Fons Like the tinker ond tatlon
they carmed their tools in portmantenu, chest
nr sarddlebas: As “canvas’ the Phen  Tisdsl
whatever malerial was avallabhle—bedtick
inee, window shacdes, Copper or zZin <heeting,
wood panels, and ordinary window glass
Vilvanee notices heralded the paints
coming “Those pentlemen,” reads a new
[HAPET ANMOoUnCem et of ] Gl et ler 1 terwn
ayntry, who have picture panels over thi
himney (deces, or on the sides of Ltheir fooms
niv now have the opportunity of getting Lhom

Patrons Demanded Stark Beality

The elite among itinerant arbists were Lk
[HOTLTEIE  PHALTLETS Fhey were kepl bus Lin
Americans who were determned Uil
their Hkenesses be preserved [or postert)
v oemema of primitive portrifure 1 that
ecasionolly American wives 1h diuferent are
L] heiit with the same jewelr ] warddrols

LA r"l_l- inaAton 1= LAl LI ] .:il ! |'I.' 1 VTS
I il Heer cCoviilal |'|_|;|r_' Lhb .'I_i'- -I.!I:l:'l‘.- .l'l.::ll“:l.".

1= thnt he carred sample books from which

hrush in a vareby of woave: A typical news patrons could select clothing and props. Ur
naper pdvertisement of the early 19th century he could have prefabricated settings and
reads: “Bronzing, o1l gildineg and varnishing hoilies, leaving faces Lo be flled in when con-
enamelline on plass [RLINLUITIE wilh waler cal fronted with the sitters thoueh a “headle

nd cravons, portriils, miniatures and  painting has yvet to be found

military standard paintine, also drowings of Patron=s allowed =uch NDoense 10 setlings
machinnries of every descrmption.” angd props, byl when it come Lo IRces thi

Maost of these artists did not sign their  demanded stark realitv. The hard-billen (o
wiork pml therelore Dave Témoined Sanony- neer Gurmer seems to have felt as did Ofiver
mots, [ diarkes, letters, newspapser adves Cromwell, who sternly instructed his partrait
HIsEmMeEnls .:|..||.||'.|.'-..| Werver. tel -_.||.-.:. £y "|_‘.||_'|' Ty PICLUre truly Hke me M

rimitive painters lived and worked. Many plles, warts, and everything os vou see moe
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Prices for portrails were set to suit all
pockethooks. One New Edgland limner
charged 52,92 for o portrait sketch, with glass
and frame. A more finished portrait cost $25
Another, in 1825, advertised in Bath, Maine:!
“Mimatures on vory from 5 to 25 dollars,
sicle views in colors on paper for $2.00 -

Primitive artiste often ignored Lows of per-
spective, analomy, propartions, and even
gravity. Their oim was not 1o give ssthetic
pieasure, but to provide mformation.

This suited the patrons, who demanded
thitl a4 pnclure of a house have not only the
right pum
ber of panes in each window, Anastomy with
stranze articulations might be accepted with-

wr ol windows but the right num-

ot complaint, butl everny wolstcoal button
hole must bie shown in precise detail,

Paintings Preserve Sugeets of the Past

Rough as it was, American primitive pouant
Ing filled the needs of the community, It was
Lhe notive vernacuiir arl, and the oniy styvle
understood by most Americans,

Many of the paintings contain nueeets of
cultural history that might otherwise hivve
been lost forever. What did a California wae-
on shop look lke in gold-rush dave (page
82 Ur an 1836 living room in Hartford
Connecticut (page 384)7 What was war like
in 1815 (page 368} Only the evewitness with
brusgh or pencil could show us such scenes
and Mrs. Garbisch, both amateus

paiinters in Lheir vounger dayvs, traveled thou-

l_'l.||l||'||'

sands of miles trecking down such pemis as
the cinssic “Flax Scutching Bee™ (page 372)
and “Poestenkil], New York' [pge 38{1)

In the past two decades, much of the Nu-
tion's meritaee of primitive art has been chan
neled mto musesums and private collections;
the achievement of Colonel nnd Mrs. Gar-
bisch in assembling these works can never he
cluphicated. In 1953 they presented a selection
o the MNatwohal I;:.1:|-i'!'j.' of Art. Washineton,
D). C. Now they flin EH'-I|I||_'_-[_- o other maior

mieums throughout the United States

“In this way,” Colonel Garhisch told me,
“Bernice and [ hope to fulfill our eriginal pur-
pose m forming the collection—which was to
eve 1o the Nation i comprehensive cross sec-
tion of American primitive painting, so thal
millions would have the opportunity to ap-
preciate and enjoy America's indigenous st

The author gratefully acknowledees the help
his froiend and associate, Mr. William P Camphell,
pssistant chief curator of the National Gallery of
\rt, whese knowledge of American painting con-

Ieibuted o much o Lthe desermitions that follow

“Peaceable Kingdom™

DWARD HICKS, the dean of Amer-
ica’s primitives, wias nlso well
known as 3 Quaker preacher. He en-
the art beld in his native Penn-

Villli AS 4 painter of S1gms and
ter illurs-
trating Biblical themes, He did many

L

L
-
o

VpEncis Aand iater turnec

| '!'||'



retons of “Peaceable Kinpdom,"” based o) water Gap left). 1o Hich LS Erecineil
[<atith’s prophecy: *The waoll also shall dvwell  appeared 5 model of | tran ol oot
vith ¢l mib, il the [eopurs] shind Hicks s M emon ublished shorthy attern
§1E '!"'l'-: WL ok I'.E'I. Ll '! II"I' Ldl I'i Lhe b= flesalh 1 Sepld '.'.I VLW I LT R
T 1ATY Al Lhie fathine toprether, and 'i'|'=' cutbhine frohcs, spnning frisl
RN el 5163 | Lherm i Al i1 L] jil ! LT
thie | bl i ke thi 4 | 't i\ 1% i i v i Litie ol rel i
in tl USRI [ 18351 ! b e [Vl LT i FEITHE sermioh i i
ik Pkl | iriendlsi with ti He =ol nt ol this them il
Inclzng LIm i backdm Tl r : Fi | Rkl i | , il



Alter the Revolution, the
suppving of Washineton
poririaits developed into o
thriving industry. At least 28

pfinter< anel =i I:|||||i|- iraiti e
ale of more poriraits from

bfe, and cound
wiere talken (rom he orpe
vatle Medals, china plates.

ER5 COjies

engrivines, embndderies.
lster costs, plagues, and
mirhle statues appenred
Many paintings, like this one
ol the general on his white
charger Jack, painted about

| 830, Dear no sigmature

Fox hunting, . omplete with
nuntmeg norns, wias one of
the muny customs thm
Virginia settlers brouehi
frovm Enpland

I'his seene, painted about

| 784, shows the plantation
of Bartholomew Trugheart
in Powhatan County,
Virginiia, where the picture
hung in the mansion
Primitive artists senerally
portraved runninge hounds
and galloping horses

with legs stretehed ot

i Tront and hehimnd

In this case the unknown
wrtsst may have hid

an nglhish print to help him

P [ | wa® |8 Y . depict hounds and mounts

George Washington’s Virginia

M'l'. NT VERNON, Washington's family home overlooking the Polomac, was painted in
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 historians,
noting the chunges, can date pictures of the mansion with fair accuracy

Vaintings of Mount Vernon became popular within a few yvears after Washington's
death. Nothinge s known about the artist, . Wiess, who eviclertiy ailded the W Hng
willow tree to iImprove his composition

Little Hunting Creck Plantation, as the house wius called ariginallv, was dear to
Washington's heart. On one occasion he wrote to his wife Marthae *1 should enjov more
reitl happiness in one month with vou at home than I have |
nnding abroad, if my stay were o be seven times seven vears.”

e most distont prospect of

Washington not only redesigned maost of the mansion but planned and supervised the
landscaping. From fur |ands he imported trees, Aowers, even Bamstones.

Three generations after Washington's death, Mount Vernon was falling into ruins, with
rotting pillars, decaving outhuildings, and overzrowing weeds. In 1858 the Mount
vernon Ladies’ Assocmlon bought butlding 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 wire it horror to windjammer sailors.

Here a frigate, painted about 1535, has
been caught unprepered, possibly in' Chesa-
pedke Bay: Crew members, following nival
practices of those dayve, hnve serambled up
the rathines on the windward <ide 1o shorten
sl and help counterbalnnee the heeling
ship until 1t can be brought into the wind,

Muounting a double bank of s#iuns, the
Raritan-vligss man-of-war was one of the
mast powerfully armed vessels of the young
Linited Sintes Navy,

In the foreground, a two-musted schoonor
appears about to capsize. Nearby a brig,
anticipating the full force of the Efillil”q pays
off before the wind Her topsails have been
hurriedly brailecd up hut are not vet furled.
In the distance another schooner sits out
the storm with bare poles

Artist James Evans, who was active from
1827 to 1854, wirs well versed in the wavs of
the sea. Dark, studding clouds, the way the
crests of the waves have heen sliced off by
the susts, uni details of rlgging aind sail
setting mdicate thit Evans had firsthand
experience and keen observation.

Americins of the 18th and 19th centuries
were justifiably prroud that their shipwrights
were building the world's fastest sabling
viessels and that their crews and mosters
hod a seven-seas reputation for enterprise
andl daring seamanship. It was natural
therefore that Amertcans should wint
puctures of their swifl ships. At the popular
level this demand was mel by print makers
wha, like Currier & Ives, published many
siiling-ship ithographs thot sold for nbout
25 vents each,

Orwners and maslers who wanted portrigts
of their vessels could commission <hip
artists; they could find one in every major
port. These painters usually turned ot
prafile views showimng Hags Hving, brightwork
gleaming, and hull freshly painted, with
satls s2t 1o o fidr wind shove an pzure
sed. Unly rarely did o pacture or print
remind the viewer that the sen could be
o dangerous and relentless enemy,

365



Portrait of a grim warrior  fousht for

mim depicts 4 Revolutionary Wir action in
”\l\‘."' HEREVER the Britich el ) which the captiin undoubtediv took [Rrt
A historian ong EsErvVert, Cthey whll W hen not in uniform, he » 1= 4 EAavern-
el v rnd DY jurs ITSE-TACing i Regper near Woodstock, Connectiout. His
;---I'I".:I' eI biroither juiinlenl Douses stid SR LaT e
winthrop Chuandler shows i he portridis. Although sifted, hi




“Sarah Ursula Rose.”

by Benjamin Wesl
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Battle of New Orleans

rages as “peace’” prevails
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Virginia plantation

reflects the good life

Hi= coloriu TIHLErAm,

betraving an unkonown artist's
innacence in peEpective and
proportion, depicts a prosperoos
estile of ghowt 1825, The river
could be the Potomac, James, o1
Ranpahannock

Lupoda and symmetry of the
W TIET 5 MANSION COpY Lhe |.|-|-|||'|
nhile Palladian --I_-.!l of Enulish
ountry houses Winding paths
pinect slave quarters and over
BOES [VOsEs |'-'I.F_I'r:-.' TOEE=-2Har]
sinop of war, ils cannon ran out,
heads downriver. A mill behin
the solitary Asherman at right
rrolund the plantation’s corn

Like many primitive ariists
Lhe Panler expresses 0 personsl
il'1|'[|'.’|'r.!| 1 k1] ' -|'| RLTVE sl1EMP<
Irees loom mpossibly Gl Weep
ing willow often was used a
vimbal of mourning, sugpesting
that the painter mayv have
INEENCIEd S MCIure = o
memoriid for some member of




" : . . ciucators differed on wheéther woamen
Seminary’s voung ladies hould receive schooling on a par with men
) ) Sald one: “Women are not destined to b

L_‘ri.}l'lull'luﬂ -L”l h“ﬂ[’-‘l_ "'l-[_ LlLiCIlr “ avirators, nor Onticaire reidp b b Eors

Viedwone,” But he obwidu Wiks nol st
WwNERS af the Virgimian tntAlion o L of the school whose prospecius anng Incet]
{_)“-I-'l'-" nosiie miay well h ¢ sent the that it= voung lndies were “expecied 1 [l
daurhiers | y mearby bonrding £chool RUTRE I'i:'- frorme Lk rlesnal text of th
ar serminary. e ourmnouwiam inciucded master amnd use no easy mpendiim
literature, mstory, aml Innguases, aitet Here o dignified company sathers for

tnueght by college eracuiates e Tutring i &1 |l|.|'I|lI||'-.-.'-|-| P he misie <topes !||-

enter the minists [ A TR W |...---,!_- et A (g i AR _.:.||_'||i - Al a v 1 waibin
Lhe frocK-coled voung gentiemen at richit (laces o wrealh on e head of an hono
Women foculty members tought the maore student. High-waisted sowns retlect th
fCriminine arts, EeEWINE, €Imor: :"Il':"'- TV FHOE BLSsIE | .--:H"l.' il .'.E“'l £ 101
x4

gl painting were combined with dancng L e unknown artist of eremomnl it

beadwoark, and papyrotomia, or cutbimng v Young Ladies’ Seminary probably was

srper desiens 0 fashiwonable for valentines =Lt nL botany and possibely | ntang
From the painting classes came mam nstructor ot the school. He reveids mwmuiteu:
exampies of amaleur art Cnoractersee LAlUS OTHY N DRy o GeEpict NEUnes
by delicate colorine and sweel sentiment, correctly, Composition and su Lhe harmaotin
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Buxom grandmother at left smiokes her ) sl in hot weather, Crosced staves below
Bullding: portray two Ivpes common Lo Lthe lean-to rasped husks off eitrs al corl

the fronblier. Log house at left has shingled Artist Linton Park, son af ; |"|'i'|':|-_'.5'- Ll

rool, glass windows, And stone Chimney, pioneer, was trained as a furniture maker

Crbin at riehl made of unhewn tred nel gammed fame as the inventor o LY

[rtiTiks, eX[ises |||,|||-_- :I I remain L0 o ot Yenethad k1 MWL PRI -"I'! L
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Polar bear eyes whalers.
In an artust’s imagination

CH.—'&M-EH 5. RALEIGH, the artist, rin

< pwnv 1o sea ol the age of 10, Aftes
more than 30 vears before the mast, he
seftled down ag a house pamnter and marine
artist in Maossarhusetts, frst in New Bedford
and later at Bourne. His artistic output in
cluded portraits of President Cleveland and
Admiral Dewev, amd *Chilly Observation”
(above), pidnted 1in 1889

To portroy the intricacies of Agcing,
Raleigh used brushes of two or three hoirs.
When he died in 1925 at the age of 94, he
left more than 1,100 painting=s. Prices for
his work ranged a5 high as $1.500

Althongh he never salled on o whoalinge
vovage, Raleigh painted more than 600
whaling pictures, gnrnering his infermation
from retired whaling captains.

I he polar bear betravs 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
drawn and negged with an expert eve
Diark object hoisted up the side of one shin
i= blubber being stripped from o while

54




“Skating Scene” captures
fun during a cold snap

OHN TOOLE, an Irish immigrant. studied
J briefly at the University of Virginia,
Lhen devoted hos life to pointing

Because troinmy was virtoally unnvid
whle, his early prctures, ke this example,
inevitably were in the primitove stvle Laler
with the help of do-it-voursell drawing
books and undiunted ambition, he devel
manner, so thil
towarel the end of his éareer he supported

Gl a more sophisticate

his family of six children solely by means ol
his ANY POririil Comimssions A Consi
erble achevement for a self-troined artisl

[oole's correspondence sives i vivied
insight into the life of an itinerant painter
it early Americn

“1 have engapged n pood many portridis
to o n this place,” he wrote to his wife
from Orange, Virginag, in the 1840

“and many of the neighboring farmers
talk of having their portraits pamted
| have five portraits finished. | have done

2 miniatures at 10 dols and one crayvon
likeness at 3 dols. My reason for boing so
particulnr 15 to show yvou that | am: dmng
more than clearing my expenses. | pay 3

dols. a week for myself and horse, and the use

of o room o work in, and 1 think it 5 enouye

T will have to credit some of this work:
but I first tnd out whether a man 1s re-
spronisible or not before 1 engage work [ooum
him on those terms. But you wish to know
how 1 a straneger can ascertnin this |
will tell vou: T have found 5 good brother
Mazons here and if 0 man talks of having
winrk done | o to one of them nnd inguoire
whether or not he 15 2o pas i

In this scene, painter] about 1840, brosd-
hatted bovs with curved sticks play o game
of shinnv, nomed for the damage that the sticks

catsed 1o the shins. Toole's 1-i| bire miday be the

parizest Known reprezeniation of this forérunner
of e hockey in the United States




Above below whereer the astonished eve

Turns to behold.new opening wonders lie,
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“Mighty Wonder of the World.”
Hicks described Niagara
Fm: :,:l AKER I:d“i:lr;;: f-liri-:.ul. nature's Sigl'l Pﬂinlt}rﬁ double
Vidsth SCale Provided not only an awe

.-r-.n:::rinu .'=|JE'I']_'1|'|I.- butl a remnder of the uf"ll pﬂnl‘ﬂili}i{ﬁ

|||'-[ |"i|'|'--|||i|'-l' ir- !:h‘l' I-Tilf".'i'“ 0 !':'i.l"“

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

Mogse, beaver, rattlesnuke, and eagle window sashes, shulters, political
symbolize an untamed Amerca, and the posters, and porteaits—ell within
diminutive hgures probably represent man the ranee of such establishments
kind dwarfed by nature's forces. Inscription Here a member of the irm mixes pig-
around the border comes from Alexandes: ment with il on a =lab (left), Man al
Wilson's poem “The Foresters™ rizht holds a house painter's can and

Iarush. The presumed head of the

shop finishes o Washington porteait for

a political placard. Found in Connecticut,
the painting 15 undated and unsigned, buot
detail= of clothing roughly place and date i
i the New England of the early 1850°



Noble red man or
howling savage’

I I':"II' |'I O] Weed AMErican s
F aorbril of view I- [l
two distinet personi elities |:'..'..'-|.
Cicst |';_:-. flwellers re _.|"Il || byt
as i splendid creature reminding
dent civilizations of the gold-

en ame when man wis free 1o live
simple life in harmony with un
sproiled nature. To ploneers on Lhe
frontier, he loomed ns a figure of
terror and symbol of sudden death

'his punting, done about 5
by an unknown primitive, seems
-l'lr'|'|li|:-.- L twWo ||-.-'|.'|'- 38 YiEW
1 he statuesgue |-|_'_|||I.' ;.- |II.'|iI"'- 4]
o represent the Oneida chief Shikel
lamy, whom the Six Nations of the
lrocuois 10 the early 15th century
st A5 Yoy tribvies g th
“'=.-'|'Il':'l:!|'|'l-' Vialley to rv 1o <lop
lamdd sules to white men

The painting was found in->un
Lidry, |'|'|'|F|-_'-.|'.'.-'I1.| which honors
the chief with a bluff called
shikellamy's Prohl

“WE GO FOR




Acres, barns, and beasts:

a rich farmer’s inventory
ANY OF THOSE who achieved success

M i the New World Wwanteil not Ly

Fiu gy e 'I'
R '||' I'| LLIE

f hard work

nortraits bl s ke Larieethile
assels aocumulated n g lf
In this painting, cdone about 1860, the

OWNeT O) ||'||_' ProsneroLs E"|-'||'_T:'.-"||'||_|||_I 1arm

a0

WA

=

AN
i

i
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j i ek ¥ TSl L e '.|'.-.|'. LI URETIOMWT Arirst

rendir o precise inventory of his waorldly
eocils, with the stress on those that indieated
s =ovinl status

(ver the hbuse Bies the Stars and ";|‘||||'-_
and peEeons congregate on the roof. Gun in
hamd ‘and doe at toot, Lthe farmer sets out
A fine

I'Il||.'|£ STRT BT '-I.II:*:'- :1,'1i||,'!|_'-'| ti thie 1ree in

[or a hunt. His wife eoies walking

[oreeround, Distant hunters take aim in

a copse well stocked with quil and deer



Crow’s-eye view of old Poestenkill

NEXT PAGHE

ANV primitive landscapes rank as historical
weErs information

documents, FIVIng researc

about architecture, town planning, and living condi
tinns not nvailable from othér sources

Poestenkill, New York. presumably began ps a few
houses clustered around & crossroad. A home on a
long, narrow lot usually started as a two-story hox
with a gnble roof 1o shed snow, Stahle, carringe
house, and barm stood in the back vard

As the family grew and prospered, additional rooms
and perhaps & front porch were added. To méet
community needs. a schoolhouse, town meeting hall,
and churches sprang up. Today Poestenkill retains

itz small-town favor, though burgeoning Troy

lies only =even miles away. Artist Joseph H. Hidley,
taxidermist and cabinetmaker, wiis born in
Poestenkill and lived 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 imaginary hill

1 iR | B in &0 BIER iETELIN =dEE ¥ L

Enrly primitive painters, oftén craftsmen FI."LII[ E”“j ﬂ[.-"“r":r“h mil]\e
traimed in the troditions of conscientiouns . -
work, usually painted all parts of a o g&}’ '-""““ ll[-E
pictore with egqual attentinn to detall
Here the leaves on the trees stand out as PHRIGHT COLORS and the avalability ol
plaindy s the human faces AP models made still life a favorite

Lacking the rudimentan e Ui pIment af Amerncan 1|lJEI'l_::'II'IZ'|.. Designs similar to this one
their trade, artists often had to make do piinted by an unknown Marviander about
with whatever they could find at hand 1835 reflect gratitude for an abundant
This picture was painted on o window harvest. They are found on furtiture, chin,
shiarde converted to an artist's canvas: embroidery, hooked rugs, and stenciled walls

bt









w national frure hefore his death in 191

Wagonsmith Studebaker \mbbienn pitinitive Daintine. oles iereak
- ; o - details of daily life not generally recorled
works 1n a California shop

Eii 10FE f|:|_' Wile s il phologetaphy .."'-

verbil descniption could match this pantine

N TOP HAT, [ull Dedrd WE AT y (LT by H. M. T, Powell in showine what & wigon
] Juhn Mobler Stu LECT 510 Ift shop looked like in the mid-1830's
thy i Lhe g =4 OO s e wagonmaker stands surrou wledd b
ol Lia Py Lioaings, populnrdy knows tools and materinls of his trade—straivhi
Hangtown, now called Placervill bands at Teft, anvil, axle heating in the
alel Tever drew Studelaker west ) [orge, overhead bellows and, on the floo
ST I WA L Ing south He af right. some holts and a cdropped axl
Indianad, where his brothers made wagons, b which permitted a lower center of eravit
rrived in Hangtown with only 30 cents Lochiny o plague marks the shop site
te made wheelbarrows for minéers. noguiring Fowell's painting is probably the only
the mickname W heelbarrow  Johnon Ll authentic representation of its appearnnce
repaired wagons ant stagecoaches | rodilion s tvs that Fowell was the son ol
Five vears [ater el 38,00 o, e in English book and print denler. He
cturned to South Bend and bought out on followed the 49 gold rush to California As
ther s share i the family wagon <hop Hustrited diarv of his journey over the
e bhusiness thrived, became the worlid ' manta Fe ITrail tells of his trials and shows
lrpest wasonmalker, then made & so he disiliusion of many ' who sought eass
sl leap o the midnufacture of riches “just for the digeing.” In 1850 Powel|
witomabiles, Mr. Studebaker becim made drawings of Los Angeles, San Dieg

resident of the firm, a philanthropist, and ukd Santa Barbara




Philadelphia in 1820

'j DS HOTEL., which stoodd at 27 South
hird Street, won fame as a stopover

for possenpers of some of America’s st

madl coaches. Carriage at left ook bhut a

dav to reach MNew York
Cobblestone streels, Drick | TEY S

.
slores with small-paned display

Wil s

wiere standard in manv Eastern cities during

th century. Stdewalk stuanchions

ted awnmes to shade passers-hy

emall laoues on walls announced that the

T LT T
i 0] S et Nl

[ &
b riiow it
treatment of surface textures indicate

were protected by privitte hire

e of perspective and realisti

k
II|.|.|

thit unknown artist had acguired soms

profe<snn] trsininy
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A‘.'. ELL-TO-DOD family poses 1oF a portralt
: ; TR thereby miving us a glimpse of ife in
Carefree days:  Hanford, €
" . 2 Whoever commissioned thy LR
the family at home:  evidently insisted that not énly faces bui

LR A FRARY --il'l |".'|'- D represented oo

onnecticul, during the 183(0)'s,

the lazt detadl Father concentrates an the



bonnel, nauses m her necdlework. Eldest Pampas grass decorates the firep

uihter, in bace pantalets; | 1S & I'he artist painted a duplicale ol his
juered] chest Her senjor brother teases his icture aboyve L e wl i il
doe, while jumior does homework. To th hows an exact miniature of the <cens
FlILire L |1l UCiMSIIErs LI W) |'-|E-|'| il || :'-.II_:- E."Il'ul. il! i.l!l' 115 ilil' ITY
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In bare-knuckle days.
wo teams square off

PI-:.'.-'F' FIGHTING WILOUT loves Wwas
outiawed i almost all sections of the
L' nited States 1im the 19th

rozi duels took place in the country sndd

century, but sub
even on b iress Lo _|_'|..|||| ||_-!.'-.| i::lq rierene
\ttendance; by invitation only, wis re-
stricted to smeall numbers of the “fan T T |
sporting fratermty, who wogered heavib

Historians confess hewilderment at the
tarm ol pugilism depicted in the =scene
atntod by Georve A Haves aboud 1864
Ferhiaps bevause such fights were KitDl =0
zecret. we lack wrhllen records describino
LCLLITIS l||'- |!"|'-|'|.' men NEntne (n a circuiar
with miodern team

e By anpbig

wrestline, one man may hove taken

the pliwce of his beaten partng
Referes, in rerd walstcoat. stands oulsile
the ring on the far side. Timekeeper may
be the bearded figure in a4 prav <ult 1o his
WL Mumnavers and seconds stand in the
nng besile th
Adoption of gloves and the Marqguis of

e hanners of their teams

Ltueensberry rules in 1866, shortly after
Haves painted the picture, transformeil
prize ighting into o leealizecd S| Hare
knuekle puelism died out, thouegh SUITTET
ftious meetines continued anti] 1889
Flayves was o troe primitive in his use of
Hal cilors, Keen éve for incudental detals
and b anxiely o show a4 much as
possible, including everv polka dot on th
hehters' tights. Records of his artistic carees
ire 45 scaree As information aboul the spord

. 4 l
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“In Full Stride™ pays
homage to the horse

-

HE horse was as important in
T:”'I.I'l Ertury America as the
iitomobtle 15 to the 1960's, and i
wits naturl that the Mation's artists
shiould point eguestran subiects in
preal numbers

Currier & Ives published more
than 600 ditfterent Hthogriphs thisl
prominently portrayed horses

Americans developed the
wirld = best trolters i the 19tH
century, Yast crowds attended races
A new 5P DeCH i Wis an event
ol nutional i mportance

Plctures of horse racing were an
Envhsh ST lty, T his canvas,
picintedd by an unknown probably in
Pennsylvania pbowt 1B40, may have
been inspared by o European horse
portrait. The dappled racer appears
in the trotter's characteristic full
stricle. High-wheeled sulkv was
pnrecistion=-buiit for racing only og
tvel roads ond tracks

_’.1 i_'l L

i




“Neigh of an Iron Horse”
stampedes the real animal

SEWFANGLED monster sends i shrdl
£\ whistle across the countrvsidi sk
miElired horse, whiich lonks over t=

shoukder in Flving mané and tai
of theht and
it frightiened strands toward the sourcs
o imiamned dipger

I'his 1859 painting, by A

L]

|||||.'E|”|I-i| .l_- J ',_:I."|:|.\_.I .:lil' |||'|":

Fapy, probahily

wiks muude Tor th

W amisement
15 Lhe record of a phenomencn he had
obiserved in the countryvside. Evidently b
knew his subject well, he may have been a
wagoner or blacksmith

The anatomyv of a horse in motion has
artisis synce thme

immennriil, Here the primitive painter,

presented problems to

u b e

probably with little excepl Arsthand

observation to guade him, has produced an
' forceful Imare. He has heen

of the traim. Sturdents ol
UNFIRCEring asHv recognmze the locomotive
wiood-bhurner

Fhe artist’s scrupulous ohservation

ariginal dnd
egually observant
a8 N errht-whie ol the :-.|r|_1.'
183 s
his not
STV

ehiledl here: the j WD --|||I| AR TR

as llustrations in a bot LY DK
Frimitive arlists usually were precise
ahout details. O aaronadly, as here, they
combined precision with vivid imazination
and instinetive talent Tor design

vmierican collectors, berinning during
Lhe 1930 s, realized that primitive paintings
gave penetrating insaeht wnto the ideals
LR T, |||"'."|':'.' and changing JERITErT O
vmencin avilization, Long overlooked by
conmoisseulrs of fine art, the paintings now
LEess

Bl therr way into collections, whet

win incrensing approbation by the publi



" - . . |_'I'u||||.|-i.-'|' the ease with which the cit cotrla
Bird's-eyve view ol an reach top branches. The birds resembl
. cardinal and two tropcal American Linasers

.&L!il:l:_i].]"f""'-.”]dL-.I.I;.H-]-{-I L‘“l Fhie unkoown artist "|-||.Ii-|_-. WHs A ST

cainter. In the United States until aboud

N/IIHI: B sl istomed 1o phioto | 860 virtually every store, inn, or shop
-_':.|||!-:. redlizm, sometimes ind it clisployvedd a placard with a picture or in

|§|‘_.I'.. ult Lo I T3 il FsT0r BN '.I & ImaEinalion sCrInlon pdvertisine 1he services nn |'|.I||!l'

(1 an unirail el ariesd "".;'|'.'-':L|i 1E=edl "1.'|'-|'-'| v ool spEn |'.:|| ""'-"i'll-' T AT TR

Fxcenl for poricaiture, the primitive wsoali cviets 1o an idliterate pisser-hy

rhed from sketehiss, poles, and remenm- Fhus the stgn pamters devi l"|'l'- L stvl
bered images. He emphasized ancd enliged af their own, using bold designs, binghit
LIS LU= il b S il HeCEsEAry 1o Liz] cilors, and eve-cal ||'.|!'_' "'I'_i' Chs sty
the story and explain the meaning of his portraved in symmetrical patterns, so that
ubject Thus he often 1gnored or arbitrar the placards maght he plamly visible from

jitererd correct relnlave sjpres rhistince, even on uniighted streels

In this paunting ol aboul 1840, 1the artisl s In order that the sign mizght endur
memory of a tabby cal stalking through i withstuned the buffetings of weathes
a1 field wae that of un enormous head nlgmicnts and oils were applhied 1n thck
thit rest of the hody hidden in the tall erass lavers, Surfaces might erack, but materuals
|,|-| Fitd seliedl '|||_ 1 !-| (s 1 snlil rresn mnss Ii I'|'|.||'il.'l| ANTNEE] §! "-II:.I:I.'.r e TN S Cris el
with @ T tetatil L EAN T ol N -'_|||'.l.|!5__' ,-:,-il'-l '|' sUrviIviid ol i |I-I:-I-i-'!. || { |'I|I'i|i ol N

and he showerd trees as miere sUcks | Prrtru iy paintangs 'HE ExXD

: ‘ti* yallb o
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Strange Little World
of the Hoatzin

Chndv the tangled fringes of ropical South American rivers
offer survival to a rawcows bird that climbs berter than it flies

By J. LEAR GRIMMER

Asapciate Perecton, Nationul Zoologcal Purk
Sruthsoman Insumation

Photographs by M. WOODBRIDGE WILLIAMS

. HAT'S A HOATZIN' Pertiaps the
Wmast intriguing answer 15 the descrip-
tian given in 1631 by alearned Span-

iard, Francisco Hernandez

“The hoatrin,” he wrote, “a bird uttering a
curious note, sounding like its nnme _ _ | sub-
sists upon snakes. ... The bones of this bird
relieve the pam of wounds in any part of the
humaun bady; the odor of the plomage restores
hope to those who, from disease, are steadily
wastine awnay. The ashes ol the feathers when
devoured relieve the sallic sickness, aeting in
n wonderful manner.”

The trouble was that Don Francisco was
not tnlking about the tropical South Ameri-
can hoatzrin we know todiay, but was repeat-
ing Folklore about o <tll unldentihed Mexican
bird, possibly u species of hawk. European
maturalists, with only written notes to guice
them, became confused; by chance they tied
the Aztec name hoatzin {(usually pronouniced
swattzin™) to the South American hird, and
there it remains.

In 1909 the lnte William Beebe gave us the
first detatled miormuation gbout the hoatzin's
curtous habits. His observations in British
Guinnga convinced me that the truth about
the hird 15 even more exciting than fction,
Here's n bird that has full-<ized wings, el
Mles clumsily. Youne birds have clows on
each wing and climb through vegetation like

guadrupeds. Threatened, they dive inlo a
stream and escape by swimming under waler,

| first became interestéd in the hostrin
when 1 learned that the species had never
been kept successfully in captivity. As a zoo
man, 1 believe thaot 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 wife Margaret could. One of
the best foster mothers in the xoo world, Marg
has successfully reared such exotic beasts as
infant tigers, a snow leopard, a striped hyena,
and a reindeer fawn, Why not hoatzins?

“Stinking Hannah™ Puzzles Scientists

[Migeing into the literature, [ was surprised
tor discover how little was really known about
the hoatzin’s behavior. Guianans sav it has
an unpleasant odor, 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: “Anna,” “Hanna,”
“Canje Pheasant.” “Governor Battenberg's
Turkey,” and “Stinking Hannnh™

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

Even the bird's range 15 in part uncertain

Floppy wings fighting for balance, o hoatzin teeters on o mukkanukia stalk in Brit-
ish Guinne An unlikely bird, QOpisthocomus howzin climbs expertly through branches
bt flies poorty, swims as o fedgling o ewape danger, and sametomes exudes o misky
odor. Author | Lesr Grimmer stuedied the phensant-sized birds on three Smithsonizn
Instittition expeditions. two of them co-sponsared by the National Geographic Society

R Wl
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strange

Cyuick s FEr on One of L

ading our
oSt trRins, wWe neale
At the junction of the ratlrosd and the Aban
Rivier caltie
il estate called the “Letter’]
st up our base cump

CEFUTIEY

] 3 LANY-HLIE TILE

dLEE C0fD
Here wie had
und now, @ we gol off
med by Muauarice Bar
ow. manager of the estate. Mitutes
cocRieshedl of a
b, the Stinkin’ Hannahi, There wiis
no drought thic tme; the niver was swolle

Lhae Lrin, We Wee Wel
FATEr W

- = el in -
eaded uorver i i et e

riiifs
Feather Duster Flails the A

There= a hoatzin called

Al of s

nding

LLHE DS

Marg
looked un, Perched on an o
yranch was 4 rd about two teel
lone—rourhly the <ize of 2 ||.:I|_.i- Fo )
plumage—reddish brown and Ve, and

treiaked with black and white wras e o

Noppy  Teather Long crest plumes
x III--- I" reat [k I Ak
RN around th

waved it the breege. and

watched us warily, The bar
|. rl YEs SWILE On |_.I.

"I._ OUur DOEl Came Cloeser [he hoatzin ook

ittle World of the Hoatzin {03

i il "|'|"I |'! II'.Il'.' 185 Wi

off lIKe a wedr)
aiToss Lhe <tréeam, iU disappeared o the tHick
vegelation on the other s

Liter

Ii':ll"'-l LL III!I| 11

i 1
hureine another [ew hunodreo varels

‘Camp Hontzin
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I R L : et v =i ee
cabins Ut nien on stidl | 1R ITTLFL] TRl
il by covconut padlme and remendous muLngo

ange frmt W

o us from the bl k wiis a huee man

Irees Covered with ripe o Vil
Hig sl
teelh Hashine in a erin hemnst admost ¢odil

hilack -i-..:l Ii'n WL J1S I

and masor factolum. He'd came on

iil Vyvlhiis, our cook
.lI:l..|l| Ll
ret Lhe cabins rends

\fter supper we discussed oul

iiions. For the st week or so, we dlecide
we would observe the birds and nests that
Ram had alreadvy located., and bind as mam

ould., After a careful study of

nesting habits, we would taks

olhers 4s we
the hoatrin's
SEME Voung birds il ey to condition then
-I'||!||r|'||"|||'

Mavrice wold us of an unusuil behavio
maltern of the birds that he had observed

while ¢léearnne

tlone the river fof new
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wore living m the trees that Maorice

eveled with his bulldozer

“As soon as we finished, those bimds cams
back to the very same spot they had oceupied
he cleclared,

were uproolied nnd dyving.’

lefare "tven thoush the brees

*Wiasn't there anv veeretation Jeft for them
o el ™ T asked,

“1 tned to
chase them off, but they wouldn't leave. Thes

apparently though other

:"'-n.n. qad jul ."|'|.I|:ri||' "I_':!I:':'Ilj”l.
-'-.|."1|'l| Lih -fl'.l-'..ll.
hioatrins of veretation
na more thion o hunadred viarcs pwav,”™

Here's a bird, we aereed. that 3 either =

were lHving in plenty

pramitive or so specialieed that it cannot

peligpt o am .1Ir'|:|||| ¢hanve
It was raining the nest mornine, and the

(LT l':I|||I! J! Wils

Abarv wa flood level, Now the
DInCK witlers were swirling ¢lose to the biise

of our canin pilings
Rain, She Use s Holline Pin

1.'I'-E|II- '|": .' el WY LEITREATD & -'!Ili. |- il '-.-;-ill-l-

I|'1'J'l.'|| = -'II' H-'III'..I.'J Il.'l-lj-.lil--l "“|5- :--_:!_'|||
i |

cshe i b bied mood. A man’s rain

L& 1t

Vol il chay
15 ool c throusgh”
A particularly violent gust hit us. “Now
ehe & anery,” said Ivan, “She beat vou with a

roliing pin
Kain or no riin, we toogk out our binoeulare
| hoatzin b

LN - SOV i the window af

eilling on the nest as (-
mobitle @ thi

-"|.||'|!II"-. CELLTHAT OIS AT Kilne

[rom the end of its beuk
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Hoatein habitat: waterwavs m the Ao
atd Orindco basing. Map gt right shows the
Abhary Baiver, scene of the author's studdb
S alen the Atlas Map, Eastern South
bmerion, distriboted wilth this ssu

Foarful hoatzins watch the approach of a
tlemdly enemy—inan. When itrades

iy Cloge, the welults hirch into awlowakd
Hiedit oor flomnedder into the Tod i

A uthorities diflfer o pronunciation of T
bairi i, thoueh maoast prefer “watbein.”

Wings rsed detiantly, a hoatein called
| Enare abiamls her srouns T T TR
iwealbs her mest TF ol 20 C e 25 [HECESE M

i Lhe nose,” e peporta. YOnly then did sl
etrval U M UGrimmer @gavie Like Bied o fem

= | 2
Feee reome oven THOED o IMLEEEN 3 50X

ruptly andd the sun Droki throueh the clouds

[van was proved wrong Both as a weather
piroilel and o= the poooe of O rfinsiorm s sex
oo we were oul n the hitthe aluminuim boal
looking for hoatzins i carnest. By noon wy
Mad spotted g score or ke birde ang exan
Ll <everal nest

| Mirine the next several weeks we were &l
it from diwn v dusk amd often far into U
wrht, scanning the dark folinme with lshis
which we wore an our heaids hke maners’
umites. We marked nest locitions with strips
il wibitte cloth, ahgerves) the bird=" petvitie
pned towk voliminesas moles

Enrly mornini .-I||| e TR0 sECITE

T o=t N 1% A Ll LIRS ' BART aft
b 1 i [ | | i s 1T



Hungry Hedgling thrusts 1ts beak into a parent's
gipthet 1o e on haby lood —a mish of leavies s

rurEitoted from the adult’s cron

Using wings as torelimbs,

chick scrambiles past an unlatched epz

i -|_':_'. ilel haatze

we codld determine, the hoatzgrm
never eals anvihing but leaves,
Bucls, or pulpy seeds. No fish, No
insects. Not even any fruil Al

though leaves of the pimpler thorn.
[ FLey .I:I.I:IIL' tree, and vines dre
tnken, the favorite [ood ]_l_'-.' far is the
g heart-shaped leaf of the mouk
RAPINEERG, OT 4rum, a nlant that
erows in dense ten-foot-high stands
along the Abary. Graspinge the stalk
with big ¢lowed feet, the feathered
VECELArian into this
salad with pusto

As one of many peculinrities, the
hodtlzin has an enormous, heavily

ears Freen

muscled crop that occupies most
ol the forward third of the bods

Here stored food undergoes nre-

liminary digestion
Crash-luindinegs Routine

Another peculiarity of the bird
that intrigues the ornithologist is
a fattened disk on the keel of 16
breasthone. This strange structure
helps support the hoatzin's weight
= il crouches on a branch

The uniguels
whiech anchors wing muoscles nnd
provides leverage for Right—is as-
tonishingly small for the bird's size

Arld the faet that the
feathers are Ililll‘-l:'l_'. witached, and
vl begin to understand why the
hoatzin is one of the world’s most
inept flvers. An average flizht cov-
¢rs less than a hundred vards
{ with Mailineg wings, the
hoatzin gives a protesting cey with vairtoaldl
evervsiroke. The inefficient avialor soon runs
out of energy and crash-limds in the trees
Long-toed feet grasping at every branch, the

shaped keel

Lis this

Lnunchinge it<p

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

After observing hoatzins for three vears, |
am- convinced that their breeding period] (s

Lthe onsel of the rainy selison

LrigEeredd Dy
WO rnny sensons o vedr—iwo nesting oy les
No rainy season—none. That is why, when
the rains fniled during our first expedition, we
observed no nesting activitics

Fhe birds often assemble in sizable flocks
turing. the dry months With the first rains,
these flocks bemn to split up into smaller
“ne=ting family

nssochitions,” or T kL
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Downy wings, cach armed with two claws, enpble a voung hoatem o chimb through
i thorn bosh When the birds molt into their first adult plumage. they lase the claws,

bt mature bivds continue o ase vwinges In clambering through thick folicee

O S B
Rss(CEL 00,

usually consisting of two mermbers

Within this nesting the in
dividual birds appear to meate indiscrimi-
nitely. Each contributes o the su ceeding
activities of the group: building the one nest
that serves them all, incubatime the egs,
caring for and guarding the yvoung,

Stilf Bows Signal Changing of the Guard

The constructed of twips,
looks much like a heron's (pouge 392). From
the bout we could usoally count the epps—
buff-colored with a dappling of brown or
bluish spots—simply by peering upward
through the fimsy platform of sticks, About
the size of pullet ezgs, they usually numbered

pisl,  cruelely

twa ar three (appogite). Occasionally we spot
terd o many a8 fiive

Incubation lasts about 28 days. The birds
hegin toosit as soon s Lhe first egg s lad, and

the voung hatch out in regular succession

Male and femile adults are indistinguish-
uble in appearance, but apparently both sexes
help incubate the eges The birds usually ex
change brfel but formal bows before they
shift places. We could count on seeing this
“ehanging of the guard” in early morning and
Lite afternoon

We zaw other shifts doring the dav, and
ceveral times obzerved two birde: on the nest
at the same time, [ could not discern any dil-
ference in the activities within o group to n
dicate that one individual was the nesting
hen, another biird her true mate

Soon, however, we thscovered that hoat-
rins are magnificent in defense of themnr cggs
nnd nestlings, Again and agonm the sgalian
adult birds set up wild outhursts of warning
cills ns 1 neared o nest, and acted as if they
were about to attack. 1T have approached i

Al



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

Mun undoubtedly 2 one of the hoatzins
chiel threats. “Trigeer-happy “sportsmen”
sometimes kill the birds just for the fun of
i, And every vear land-<clearing operatinns
swillow up more of their already restricted
world, Some nestlings are imevitably lost to
the swilt currents of the river. Other limitine
fActors are mouse OpOssms, squirrel mon
kevs, tree Bods, and birds of prev that eat the
egms and voine

One diy Woody Williams was just minutes

away from zeeing o hoatzin hatch. He did see
the chick before it had completely dried! a
scrawny, dark-grav babv huddled amid bro-
ken exgshell. The parent bird was eating the
shell—something that had never before bheen
ohserved, us [ar as we knew

Although the appearance and actions of the
adult hoatein are strange enough, those of the
baby are even more peculinr. At first the
chick 15 almost paked, But soon it grows a
reddish down, and the blue sheaths of feath-
ers start to appear o wings and tail. Each

wing has bwa sharp 1].].';1.-.. e on  the
g r]

Swimming to safety after a dive
from i3 pesl. o chick paddies
toward o 1.I!14_'|-; il veeelabion
When danger yduits guide
the vounster boack to the nest

Windmilling wings propel o
widé-cvidl Hedgling through the
depths of an sguarfum at the ju-
thars Abory: Biver camp




RETTEsil wnother attached to what corre

spnieds to our forefineer. The chick can s

these claws for clhimbnng when it 1 o6y i few

hours oldl Hut for a few divs 1L astdiy sbic ks
lidsae tin Boimie Diise

ODine of the greal sights we femembéered wis
NOEtEim entice an

A seress of infant musicnd IR

sEeIE o Dalky pfuldt lyrred
into '_r"l_'III"|.' !
s induced the parent hied to [TLLITAE LLT3 .4
mukkamukka or other leaves {rom

ek

Lharusl its hedwd dnto) the

mitsh of
'he fledeling then

nefult’'s ‘mouth and
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vounester hemns to
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L.aong before the ¢hicks lessimn o By, Lhes

vyerimre oill af the nest ol start o climb
Bt i Lhe Loriele of vibes anid brinches sae
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ks 1n an
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protect the unfledse

way, | hBive seen oa “tanualy ol Ave matan
Lards spread their wings (o form o contin-
1 this feather

s profective cover. Beneal

wmbrella, the ¢hicks progrossed

branches., =afi hidden from the eves ol

e o rectators

Flecing O lnck Ceoes Submarnoe

The voln s (lsE their well-developed

CICE 1N MOYINE AL,
the clows of their

aversized feel Sometimes obe

wihie hooks 1o oo
s well as their henks and
will honk 11

ertire D] over i lemsls aid vse beidk and

neck ac chmbinge s

Hlit miiost INEEresiimLe il all = the s g D=

havioer of o threatened nesthoe | owell ra

member the actions of one of the first chicl
wier treeel 1o catch. 1 eoulidn't have bheen moce
Lhan ten dase ol

egof Uhe nest, Lhe LUm

Crouching on the
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readchine distance. Theno without hesidatuon

the nestine plummeted ten feet downward
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ter Uhie tansled growth of the nverbank. Ther

1T poped up angl stared ot me with Dright,

knowine eves. Sheer couracre. 1 duln't hove

the hear! o pursue 11 any more, and =a | re-

treatirl 1 Koew the voungestiet

WL i._ll_.'l |.||i.-:l | ¢un adult, the hittle bired

woollld clambes throueh the brmne s

g saledy home
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to let the adult birds know where they are.

We hid come to study haatzins in cuptivity
as well as in the wild, and 0 we needed o
caplure some of the hirds. The hoatein js
castly taken al night while asleep on the
rogst; vou just shine a bright tight on the hird,
then lift it gently and painlessly from its
perch while the beam holds it transfixed.

Ouir hend lemps left our hands free for the
caplure. I the birds nested above arm's
reach, ns was often the case, we used long
poles with nooses on the enids.

We set forth on many o dark night to cruise
the opague waters of the Abarv. As we
seiinned the shore for roosts, our Hehts often
caught the eves of tree boas, o dozen or more
sets of pinpoint reflections amid the thorns
growth in a single sweep of the beam.

The snakes were no huzard, but wosps
were—hocause of the hoatzin's habit of pest-
ing near the insects. I remember particalarly
one painful morning when ‘my hitnds were
0 stung and swollen that [ had dimples
where the knuckles should have been

Another hieard was being pitched into the
river from our cork of n bant while handling
cgquipment or reaching out for bird roosis. |
oot several wettinegs, but | think of one in
particular, It was night, and only the fain
zlow of my hewd lump showed my compan-
wins in the boat where | had gone ander.
When [ finally surfaced and grasped the boat,
spluttering. and sogav, Woody Williams was
busty adjusting his comory

“leet's do that one more time," be sail.

Special Diet Lacks Key Element

By doy and by night we were uncovering
all sorts of interesting fucts about the life and
nabits of hoatzns But keeping them in cap-
tivity was another matter, Concentrating on
vounge bards this time, we constructed a hold-
ing pen near the river, complete with plants
for them o sit in and an old sunken rowhoat
for o swimming pool.

Marg prepared vegetable food in o Wiaringe
Blendor, and fed the voung birds with a sy-
ringe. For i while they seemerd to flourish on
the substitute diet. But gradually each voung-
ster sickened and died. Apparently our mix-

National Geographic, September, 1962

ture locked some enzvme or catalvst vital o
the digestive processes of the voung and fur-
nished only by the adult birds.

In 1961 we returned once again to British
Giuinng, accompanied this time by Dr. Wil-
helm Muarinelli, Professor of Zoology at the
U niversity of Vienna First morphologist and
anatomist to see the bird in its habitat, he
gathered valuable dats on it bones and
mnscles that are still being analveed

“Uharlie” Establishes a1 Zoo Record

On this thard attempt, we came closer thon
ever before to solving the problems of keep-
ing 4 hoatzin ilive in captivity. Before leav-
ing the Abary, we air-shipped three adult
hoatzins to the National Zoo in Washington
Une of these hirds, which we named “Char-
lie,” lived there for nearly six months—from
July 31, 1961, to January 25, 1962,

Tame a= a pet chicken, Charlie seemed to
thrive on u diet of fresh lettuce, kale, anid
spinach, which he often insisted on enting
from the hamd of his keeper.

In the wild we had never noticed an odor
about hodtzins that would earn them the
name “Stinking Hannah " But keepers twice
noted o strong, musky smell when they were
in Charlie’s cage. In each case the bird acted
in o strongely ageressive manner. When it
cidmed down the odor disappenred.

Just us we were making progress in deter-
mining a proper diet, Charlie developed a
tumor in the beak that proved fatal, Labarn-
lory tests show that the hoatzin's native muk-
kamukka 1s extraordinarily rich in aluminum
salts; the finding will help us greastly when
next we uttempt W feed captives. Incidental-
lv, we discovered after our bird's death that
Charlie was o female.

We've learned o lot about hontzins during
the past three vears. And Charlie was with
us long enough for me to be confident that
this remurkable species can be kept suivess-
fully—and even bred—in captivity,

Perhaps the eventual solution will be to
capture an estublished family group of the
birds. Then the communal pattern that
SEETIE &0 important to their existence will not
bie ddisrupited. THE END

Plumed Crest and Beardlike Down Make the Hoatzin Appear Windblown

Eizs of Bired Hee dot the hare eleytric-Blue skin amound this adult’s eve. Peeulbar feathers
resembling lnshes pristect the eveball. Henvy bill allows the feathered vegetariun 1o chaps
thtes from the tough leaves of the mukkamukka plant. a relative of the calla |ilv. Al
thouph hoateins Qeurish in the wild, none Byed longer than a few months n cagivity
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National Geographic, September, 1962

| with pictures and sounds of the netuenl Lither displave recalled for us some of th
nenomena Tl R nE provoked man’s Irnmuntic breakthrouehs that opened new
uriasity: o volcand erdpting, zolden leave: rooms 1 the House of =cience: Mendeleey's
mautumn, sunrize and sunset, the Mheht of rrangement of elements by atomic wediht
lonely gul L harwin = theory of nalural selection as a fai
Wwe walked cormidors of ilugion showing ' n biological evolution, and Einstéin's
HOW man's senses can betray Bmomeoevaloot seneral theo i relativd
My WwWhnl e sees, he inil feel= A s
torted horizon on cowloown street made u Junrney Into Interonbpe b '-Z|1__._.I "
revel wie were wilkine downhill wwhen min i Vivgsing over Einsiein s concentl ol 1ime
we were climbing (helow). The change in.  and space. we moved fmto the L, S-Boeing
it | a train whistle gave 12 the in PSR ajahigutigiiin il rocketled from earth on o
] moving locomaotive. We touched warm ourney into intereadnctic space that wioule
i cool pipes stmultaneously and exper over wao bitllion hght vesirs
encedl the contrist as a barning sensation Mhrough 5 window in our space capsule
Vhrough such experiments we learned why wie piered oul ol the moon, pockmarked Iy
istriiments were needed and invented 15 thiwsanids of craters, and marveled at the
LopsyLirvy streel ol illusion muakes viitors o the United States Sctence Pavilbor
[eel th Lre [Ring el weheen (e are s tuadiy limbinge. Tilte] store fronts capos
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Seattle Fair Looks to the 21st Century

sun's Aaoming gevsers of hyvdrogen. Passing
Mars, we wondered with the narrator wheth-
or “Martinn fowers bloom ungathered, wiit-
ing far man one day to walk here and see their
beauty.”

Leaving the plunets behind, our ship sailed
on through the Miftky 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 bevond.

Finally we turned and headed for home

“We glory in the warm splendor of enrth—
our shelter; our place to be horn, 1o live, to
prosper,” sald the narrator. “But now we
know: Earth is only a single note in the vast
symphony of the universe, and man is child—
not only of earth—but of all the cosmos”

An imaminary 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 ages (opposite).

We rested on the pavilion’s terrnce nnd
watched the fountains play:

“1 wonder what variety of flowers might
bloom on Mars?" Mother asked. Heér guestion
wus nbout 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 o question.

What is the shape of the earth? We watch

Cosmic wonders appenr above the heads
of visitors in the Spacearium. Usang the
world's largest cinematic projector lens and
screen, the show simulates o two-billion-
light-vear journey through space. Here,
travelers romge bevond the Milky Way. The
lrip seems 2o resl that specliators grasp ral-
ngs for support in the darkened room

Monster of the deep exchanges stares with
a-zailor in the French Exhibit The mudel
copies 0 water-jet-propelled diving saucer
developed by Capt. Jacques-Yves Coustenu,
with MNational Geographae Socely sugiport,
to explore the oceans down o a thousand
feet Fves are twin portholes through which
crewmen scan the depths.

417

agz technicians trunck Transit TV-A, a satel-
lite put into orbit in June, 1961 Carrving the
first nueledr-powered generator ever sent into
spuce, Transil provides earthbound plotters
with the most accurate messurement of our
planet vet. Future Transits will provide pre-
cize fines for ships at sea

Where do cosmic rays come from? Cosmic
ravs from space shoot unfelt through our bod-
ies and lght up detectors set in the floor be-
peath our feet. With such devices scientists
have discovered particlés with energies 2
billion times greater than any we have vet
produced on earth.

How do salmon migrate thousands of miles
to their place of birth to spawn? We peer into
a tank of water am) see voung silver sulmon
following siznals of Heht, pattern. and color,
clies to the factors that guide them on their
wide-ranging journevs,

What lends  to mother-child  affection?
We watch a mite of o monkey clhinging to a
terrv=cloth dummy “mother” (page 415), giv-
ing it more time than it gives to a wire-
frame “mother” that offers o nursing bottle
of milk. To thiz near-relative of man, warnith
and softness apparently ane more basic to
affection than is nourshment

Praise From a Teaching Machine

Can we learn from teaching machines?
We =it down before one—a projection screen
andd the tvpewriter kevs of a computer. We
rendd {rom the screen & pnnmrﬂph af Anm ocen-
nography lesson, A guestion on the text and
fouir possible answers to it follow. We pick an
answer ind type 1ts number on the kevboard,
The machine clatters out a message; “You
are right Verv good. Proceed to the nexi
parazraph,”

We feel pleased We hove learned from a
teaching machine

The Pavilion'’s Junior Laberptory of Science
—jtself n kind of teaching machine—gnve
Fuir-going children, and me, a chaonee to
learn science by doing (pages 420-21),

After waiting in line amid a sea of small
faces, 1 took my torn at the "light ray ma-
chine," manipuliting convex and concave
lenses, mirrors, and prisms on a revolving
wheel to bend and reflect n beam of light

[ split water into hydrogen and oxygen
with an electric current and then reunited
the gases with an electric spark. [ shot a “rock-
et" from a spinning model earth townrd a
revalving moon, and, missing, 1 experienced
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versitv of Madrd, amd a troupe of
flamenco ditneers

For us, the thmil of the Fair was
dining atop the Space Needle (right)
Standing ot the foot of the Needle, |
was reminded of the Eiffel Tower;
but where the Parsian landmark
dwindles to a point it top, the Space
“eedle spreads & broad disk, as if
offering man a home in the sky. Step-
ping mto a capsule-hke elevator that
rode the Needle's side, we had the
feeling of shooting into space as the
world fell away bevond the windows

In the Eve of the Needle, & laey
stisan restaurant whose dining aren
makes n complete revolution in nn
hour, we ordered fres
waiting for it to come; feasted on the
view [(page 404)

Across the fairgrounds lav the
broad blue sheet of Puzetl Sound,
hemmed by the Olvmpic show peaks
Shortly, as we moved, the view in-
cluded Lake Union, then Lake Wish
ington, both of which are playgrounds
for Seattle’s huwe fleet of pledasare
craft. Bevond Lake Washmgion, the
Cascades  phstened. Turpnimng, we
lnoked across Seattle’s skyscrapers
to Mount Rainier, its cone a whipped
cream =land im the sk

We came down to earth only o
o nlofl neain in the National Aero-
nautics and  Space Administration
Exhibit With witty understatement
NASA'% Herman Oberle suided us
throurh the history of space explori-
ton, His words served o mmtroduce
us o MASA% exhibit of what at first
seemed to be fantastic tovs: silver
balls made of aluminum-coated plas-
tie one-third the tensile streneth of
steel, cyhinders with solar-cell wings
saucers bristling with antennas, But
the fantistic tovs turnerd out to be
fantastic tooals

1 salraon and,

e “aeaitie, Cibv ol Twn Yoaoes "y At
Grosvenor Robinsan, in the Apeil. 1504, s
il MATIONAL LyF{HRATHI

Coapsule-elevator climbs (o the
e e ]e's doulle-dec ked
wapncer. A 5 550-1an block of rein
forced concrete anchors the tn-
pod"s slee] begs and places the cen-

ter of eravity pear the growund
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We saw models of communications satei-
ks, such as Echo and Syvncom, that will
shortly help to revalutionize the world's radio,
telephone, and TV syvstems. We ins
o K- ||qr~ ol Tiros satellites nlrendy al work

W Ll

r1'-||||||r|_- ||r Sounre miles of
the carth and sending back MO LUTES [Or use
Y weather forecasting ®

Hovercralt Skims the Earth on Air

Impreszive demonstration that men of oth-
er nations are PUFsSUINE scrence [or the come-
min good came during visits (o the British,
French, Cnnadian, and Japianese exhibits

Hritain leatures such present-day marvels
) . |.I||-||l:_'_1. ne the SREN | ||'||l AR i FATIIL
Hovercraft 1
over lwnd nnd sen. We inspected the mode] of
i Tuture Hovercraft, a vehicle desiumed to

it riedes on o cushion of air

transport MM passengers and 30 tons of
freight at speeds up to 100 miles an hour

wi hefted fantastically light foods k-
served by the Acoelerated Freeze-Dirving tech
nigue. A pound of processed peas, sl
hriveled and zreen, werghed about an ounoe
wnd, like ordinary dred foods, reguired
relrigeration. They could be reconstituted
and cooked moa few minutes

Another British wonder was o model of

one ol the world's lnrpest walking excavators
The original stinds 16 stories from ground 1o
i of boom, and it bucket can remove 30
tons of enrth with ench hite

Trim voung hostesies in suits desiened by
Jacqgues Heom showed us around the French
Exhibit, which contrasts the excesses Uhreal
emng our world with the brighter futire pos-
sible. A chilhing, four-minute film projected

wildl Images—street mnle and rock-"n=fnoll

Utine ol A TR LD ]

singers, racing cors and
—to the m-u:u:-.uu'nn--||| of =creams, horns
sirens, and the sickening staceato of machine
grns, Halancing this shocker wos a dramati-
ziation of thi
model of Capt. Jacgues-Yves Cousteal’s owl-
ever]l diving xaucer designed for undersen
exploration (pase $16]

« of research. usineE @

Canadas display fealures habitation

INE areas, the
Arcte, With horama and <hides. the exhtbi
demonstrates how fife might be in a far-north
commumty in the 215t century. A huge trans-
PETENL QOMe COVEFINE an entire town ensures

B o edrtly = minsl forhade

e “Uhr Earth s wilellite Seee 1L v W {0
rnul, SATIONAL GEOGHLATHE Viighigdl. V9l

Flescribed m “Ehving Saucer Takes o the Dieep,™ by
| mgainari L ouyslen ift Lim lI_||'|' W, LA BTN

Ants, gravity.

l.'!

.—-
L

Vroscope:




SO ey roseopi
trn I MErry-go=-rounad
When bovs ey bl the
Sy o, 11 resrsts ang Irans-
Lates Lhir oXOortinns mtde o
FOLArY  motion that wlhi
the platform oo which
they st

Helting prapelruil at
lower left. a bav learnd thiat
i b v oEarth (fore-
sroned b 15 six timaes heavies

At colones

Lhedr it it wrnidet

I I; _'l' I
bonects L |

Lag| id I'E 11401 Led
| I i L Tl

Ll Eid i ifl% 1
| &5

e S
-_— I-'l

7

R

L*#—- o

Jungle-gvim climb a
i the fun of ant-watch

s

ng. yoinegsiers wWhi an

e Ehie Lhisx liki III!I.I"."'

i s
I ” ||
1

N "ok -

"Fl. e T

..
-



Spray and splash fan out b3 wote
skwers cirele

| meat durimg @ perform

ance in the Staiom, The [ree show

VT

wle
[ EFE B

hiis  nber

Lhousand= Stelium hesdilinees
included Wiestern stars Row

Hl T

aml  Liale l'_'-..li'l

422

Fostival of Bne artse Smull vistio:
efore “Th
Triumph of Meplune and Amphitrite,
panimded by French classicist Nicolas

Posus=in 1n

bian-40 Llher masier
pieces on display include Winzlow
Homver = "Esehit Bells,” Rembrandi
Portraat of a0 Youne Man,” Prans
Hals's “Porteait of & Youne Woman.”
Fine Arts Paviiion also shows wirks
By ancient - fapanese,  PHitb-centun
L Minese, northwestern Indians, and

contemporary pnters amd sculptors
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lend variety to the Fair

around while revolving in orhit. This Ciavwss Oriental beauty in crisp organdy, Miss Jong (kK

ride and ten others were mtroduced o North ki servies a customer ol korea Hoouse, o restan

Amerkca by the Contury 21 Exposition ritmt on oone of the Boulevards of the YWorlid

Pradl-blazing Indian malden, Saline
Yallup loses her beirnes, and 4 po-
liceman helps. Yakima child and her

Pzt elanee at Incdian % 1ikaes

Bov at the Bell Svstem Exhihit
bl his [nvorite Disneyv character
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tures of the Nikko shrine, 24 temples and
carved  from
ded like the orhcimals: T met and conerin-
Jiro Sasaki, the last Hving artist amons
the 54 who fashioned the models

notive wissle anid

AR RLERTE RS
||]

Hits

hiet Weern
15905 andg 1927

A feplica of King Tut's golden burial mask
in the Epvptinn exhibit, ook ws
back toward the boginnineg of eivilization
The 17th century was dromatized at Swe
den's Vase exhibit where we saw o cannon
from the recently raised warship that cank in
=tockholm Horbor in 1628,

(§ FETRY P LAY

siw "Ll From the Depahs the Warsfup Fiera,” b
e Franeen, NATIONAL GEOGRAIMITE, Fasuirey, 10

A\ full-length performantes, we enjoved
the stvlized srtistry of the Cevion dancers:
il the =an Franciseo H.I,“i_'l_ rr_-:||,|-_-l.l.,'|_'|] oir
dance of the
Western World, We were enchanted by the
suphisticated  puppetry of “Les Poupées de
Paris™ at Le Petit Thédtre. And we eloried in
Igor Stravinsky’s The Firehivd, conducted by
the B0-vear-old composer al the gala opening
of the Seatlle Opera House

From I saw, it seemed clear that
mians greatest heritage 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 inoGihang, o doctor in Tanganvika, and
construction workees in Colombin—giving of
hetterment of mankind

Koger Revelle, setence adviser to the See-
retary of the Interior, developed thizs theme
Before o Far conference on the penceful uses

appreciation of the classicl

w il

VIMericans:

-l-ll||r|-\_.l-!1l'|.'-\. I-‘“l: I]It

i L] AL
“What men can dn, they must do,” he saul
Unbelievubly, meonceivably, we are begin-
ming to be ahbly
curth, on which our ancestors have crawled

L leave the surface of the

for countless peneritions, und 0 reach for
the stars. In using our new-found abithity, we
are stmply betng humoan; we are risine o the
challenge that les deep within us s human
Detimpe.

Leaving the Fair. Mother and T canght the
monorall downlown. The nde took only G4
secomds, Just about long enough for us 1o set-
tle ourselves in our seats and for Mother to
say, 1 wonder if 1 can get the name of tha
orange azalea borderine the fairgrounds 2"

At Cenfury 21 Exposition | had seen the
Maother had seen the

| hopedd thnt hoth
workd endure tn the world of tomorrow

[HE END

wonder of man's mind

woner of Tsod™= benuts

Monorail Lips 1.2 Miles in 96 Seconds
From Downtown Seattle to the Failr

rifing a conerete beam on rubber
fires, the electrle train monkes 8 Bl tiveard
nlving city traffie problemms. Its T-bar s

= alirrit ]

[MEFLs o By ttle space

Broad windows and skvlights give de
[uartine vesiloes o fas fook at the Century 2]

Exposition and its skyv-plercing Needle






', My radioed comment muﬂ'hm
1 'f'iﬁﬁmﬂ mr' and ﬂlr:ked a sounded us exultant as T felt If all
. L awitch, releasing the shackles went well, I would pilot the research
~ that held the X-{S beneath the wing  X-15, half plane, half missile, to. its
- of the huge B-32 mother plane cruis- design altitude of 250,000 feet, or 47 3
=i ing at 45,500 feel, miles above the earth. Our aircraft
- 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 1 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
More than 1400 feet below the speeds faster than a high-poweresd
B-52 we “got a light," or engine start,  bullet and the problems of controlled
and the X-15% ligind rocket cut in re-entry into the atmasphere,
with explosive force. Under full throt- I wasn’t looking bevond the mo-
tle it began g rapid build-up to the ment, but 1 knew that 2 good flich
power of 343,000 ragmye horses, more would lead to even higher ones. The
than twice the horsepower of the X-15% design altitude is by no means
biggest United States Navy carrier:  its absolute ceiling. It can hurtle fur
“And I'm on myv wav!" 1 saijd. above 250,000 feet—and return safe-




siistration, calls Gp Al wﬁﬁ __-..g.::=:-. e LA
build-up n altitude and speed. And
it was my job, last April 30, to climb

e e T 'TY THE

Air Force Base, Californig
Acceleration from that inferno in the

The long countdown check of in-
tail pipe pinned me back i my seat Photographs by DEAN CONGER

tricate svstems had been a test [:-:'[nts
dream, trouble-free and no sweat.

with a force of 2 g's, twice the force National Geographic Staff, for NASA
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felt just as sharp as the young ﬁﬁhter

pilot [ had once been, and overhead a
¢loudless sky of vivid blue awaited me.

| knew 1 had a good engine light
without glancinz at the mnstruments.




of gravity, bhence twice my weight of 164
poutids. Pulling back on the control stick, 1
incressed my climb angle 1o 38",

Throe w's_ 4 s the ferce buill up
rapiclly. T felt as though 1 were flat on mv
back and climbing verticallv, My bullet
wottld have to be slowed o bit to follow the
carefully planned flight path (dingram, paze
4451 Right on schedule, after 40 weconds of
povwered Bight, [ popped out the speed hrnkes.

Lrround control at Edwards began tolling
a countidown for engme 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 o dead-
stick landing, | might find myself hevond
gliding range of the hard, dry foor of Rogers
Lake st Edwards. That could be i fatal em-
barrassment,

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

At 79 seconds I reached for the throttle
with my left hand—and grasped nothing
Glancmg down quackly, 1 saw my gloved fin-
gers were a good two inches from the handle.
Ur-forces had plastered me so far back in the
seal that [ couldn’t reach it

But 1 fed 1o, Bracing against right elbow
and shoulder, 1 lunged forward with all o
strength. That did it 1 ot the theotile off o
serond late—at 810 seconds. to be precise.

Mind Races in Instant of Crisis

It's strange how many thoughts 1 com-
pressed into those flecting moments. The un-
winted altitude Anshed through my mind., |
envistoned what would happen to me, decided
aon what to do, and did it

All five of the present X-15 pilots have
experienced similur compression of thowpht
cduring critivnl moments. We are ¢con 5i_~il|:n!;|é}'
able to recall things that occurred in split
seconds 45 though they extended over longer

The Author: Joseph A Walker has fown Ty
experimentil  areraft,  ncloding  three  rooket
powered predecessors of the X-15. For his con-
ributions o aeronautics during 17 Yeafs aE A
Crovernment test pllobt. he received the 1961 O
tave Chanute Awnrd of the Institute of the Aero-
space Sciences Mr, Wilker and fellow X-15 pi
lots were Jointly preseited three other coveted
pwards, the Harmon Intermationn] Aviator's Tro-
phy, the Roliert J. Collier Trophy, and NASAS
Distinguished Service Medal
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pertodds of time. We scem to undergo a time
dilution, perhaps due to the adrenalin cours-
ing through our systems,

Engine shutdown came at 3,443 miles an
hour—nearly five times the speed of spund—
and wn altitude of 142 800 feet, | wis weight-
less immedintely, and it felt pleasant, a wel-
come reliel, The ends of checklist puges on
my chphoard rose eerily. and a hittle cloud of
dirt particles drifted up from the foor, Sun-
light lanced through the left windshield at
these motes: 1 could even <ee that they wire
of different sizes and shapes.

Uprward the X-15 seared in coasting flight.
In effect, 1t had become a cannon shell in
space; i followed a fixed are, just as a shell
toes, in response o the inexorable laws of
physics. Once the X-13 i outside the at-
mosphere, its fRicht path, or wre, cannot be
changed without engine power. 1 could not
alter my course until 1 fell back into the air
and regained derodvnamic control.

Jets Prevent Tumbling Through Space

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

For movements in space the X-15 s
small jet controls, like the Mercury capsules.
Hydrogen peroxide, forced over a catalvst of
silver, breaks down into steam and oxvien
and spurts from little openings in the nose
and wings (diagram, oppesite). A control stick
on the left side of the cockpit operates these
jets. You need them to keep the plane friom
twisting and tumbling and to pat it into the
right attitude for re-entry.

I used the jets immediately alter engine
cutedi. My lunge for the throttle had moade
the nose bob down, so 1 blasted it up and
smonthed out other small movements. The
reaction controls felt fine, and [ tried a 30°
left biank angle, then rolled level and pointed
the nose back on the correct heading

Seconds later we coasted up o the peak
of our ure. My instruments showed exactly
I50,000 feer. These are special mstrumients,
part of an inertial duto svstem. Its heart is a
litthe platform, kept stable by gvrascopes, thal
abways peints 1o the earth’s center. On the
platform ure instruments that sense changes
in seceleration, hence changes in speed and
direction. ‘A computer in the airplane remem-
bers these changes and disgorses daty on
course, attitude, speed, and height

X-15F pilots complain that there o't any



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 each wing tip '<_

_ Roll jet

Upper and lower
vertical stabilizers
control yaw by pivoting

Speed brake g 1
-‘-""'--.__.-_ - E

engine

Part ol lowar stabilizer
is jettisoned for ——— e,
landing; parachutes
easa its fall

skid
Both sides of "rolling tail” pivot

tagether or in opposite direc-
tans, controlling pitch and roll

Roberl W Micholsow
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5.2 tons of hquid oxygen and 4.2 tons
of liquid ammonia develop up to
600 000 horsepower at bumout
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X-15 FLIES LIKE A PLANE IN

THE ATMOSPHERE AND LIKE A

MERCURY CAPSULE IN SPACE
Sensor (Q-Ball] indicates

plane’s attitude in Ill.lh‘cm“\‘\-
to its flight path "

Pitat tube measures air pressure ——

Cameras in "bug eyes  survay
controls in tail o

Eight yaw

UHF radio antenna ——— ) ll'l'l:t pitch

st y rockel jets
Exhaust u! arumh-ar,r e
powar unit

@ Landing wheel
Nl
N
y — Wing
Roll jet

Landing flaps
increase lift
ior landing

Pitch controlled by raising or depressing horizontal stabi-
lizers. Yaw controlled by turning wvertical stabilizers

ATMOSPHERIC FLIGHT

Roll controlled by depressing
one horizontal stabilizer and
ramsing the other

Helium under pressure forces fuel
~ and oxygen into engine pumps

Cabin

e

=5 Sensor [Q-Ball)

- Landing wheel

£

Rocket -lér;-ninl-

/
/

Liguid nitrogan for pressurization
of cockpit and pilot's suit

Pressurized hydrogen peroxide
powers aerodynamic flight controls
and ballistic control jets
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Eight engines rouring, the maother ship fies at 43,500 feet, her speedy mfant tucked under a

time [or sightseeing, but we always take 3
quick look around from the top of the hill
On my left T saw the Guli of California and
looked down the peninsula of Bajn Culifornia
0 a cloud mass smothering its tip, On my
right 1 glimpsed Monterey Bav, Way out in
fromt, and as far around a5 1 could see, the
horizon courved 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, hugmed the horizon. Above it the sky
shaded into a magnificent deep violet. Below
me the ground refurned strong sunliszht with
brilliant sparkles.

| knew that | was nearly 200 miles from
the Pacific coastline in the Los Angeles area,
bul so ereat was my 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 coasted over the hump
and the nose tipped down, I could see the
white glare of Rogers Lake, with its 12-mile
length of sunbaked clay, right where it was
suppased to be. As always, 1 felt rearet at
leaving space and returning to that old cum-
hersame gravity

But now | had to think about the most
critical part of the Hight, re-entry. You hawve
to do this maneuver right, or buddy, vou've
“bought the farm,” pilots' jargon for a fatal
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 more, 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 been far too preat There was




alen o third consideration. If | had dived
straght down, | wouldn't have had enough
room for & safe pull-out and lnnding

=, wsing the jet controls, 1 pushed the nose
up tooan 187 angele of attack and plunged Y het-
lv buster™ into the atmosphere, In this poss
tion part of the underside of the X-15 helped
hrake my fall

Heat Turns Metal Dull Red

My speed. about 3000 miles an hour at
re-gntry, was so great that 1 could have
picked up a little acrodynamic control at
aboput 130,000 feet. But 1 had some pro
nounced  side-to-side. movement o worrs
about, and 1 staved with the jets. At 100,000
feet the p-forces bégan moontimg rapidiy,
sopon reiching 5Yq o's, and | could feel blad-
ders in my suit puffing up to grip me Ughtly
and dam the downward flow of the blood

Az the p's built up, =0 did the heat. I

o Ry e i iR FHETCGRhaFEE N iLE® CORNMEE TR &iRs

wing. F-100 chase plune keeps a sharp eve an the X-13 as it spews fuel, testing jettison valves

regiched a peak of 1,000° F, recorded on the
speed brakes. Leading edpees of wings, nose,
nred il souked up enodgh heat to glow a dull
red. But, from my seat in the pose, I could not
sor Lhe exteror of the X-15 Through the face
plate of my helmet 1 could feel a hittle radia-
tion heat from the metal windshield frame
but the air-conditioned caldn and pressure
suit kept me comiortable

Below 100,000 feet T no longer needed the
jets, amd at 65,000 feet the X-15 pulled oul
in zliding flight. My comment to the ground:
“1 sure felt thit one!™ The dry lake lay about
35 miles away, and | had plenty of altitude
to fiv a lnzy approach.

stom o chase plane was on my tatl. Anoth
er pilot flics just behind the X-15 during a
landing He gives advice and mstrument
repclings in any emergency, vhserves jeltison-
ing of the lower stabilizer, and confirms that
vour landing gear i= extended.
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You have to get rid of the lower half of that
wedge-shaped stabilizer, or ventral fin Qand-
ing dingram, page 445), It & needed for con-
trol in high-speed flight, but it projects =0
far below the X-15 that vou can't land with
it So vou jettison it on approach. If the mech-
anism doesn't work—and that has happened
o another X-15 pilot, Air Force Maj. Robert
M. White—a backup system blows it off when
the landing génr i= lowered.

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

But thee fin went off O, and | touched the
X-15% steel skids down at more than 200
miles an hour on the baked clay 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 eround control,

But the mild exubernnce | alwayvs feel
after a goodd fight was soon morred. Radar
readings said my altitude instruments lied
Two radar stations ploaced my maximum
height ut 246,700 feet, or 46.7 miles, a little
short of the intended goal, Apparently the
engine didn't give quite the expected thrust

Even so, the flight sei a record—one that
was tied June 21 when Bob White piloted the
X-15 to precisely the same height, 246,700
feet! The marks coincided by sheer chance
Then, on July 17, Bob flew 10 314,750 feet—
almaost 60 miles high. (This figure, from early
data, may change slightly,)

Pioneers for Era of Space Travel

People often ask me why 1 flv the X-13,
thelr tone implying that 'm akin to a high-
diving circus daredevil, Well, as 1 said ear-
lier, we don't iy the X-15 for records—or
thrills. Reams of dota from our resenrch
program will help build the airplanes and
space vehicles of womorrow

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

National Geographic, September, 1962

many other readings, to the ground. Instru-
ments in the mirplane record additionn] data,

Chur discoveries are hard facts, not theories,
and they Bow out to varous programs; the
=20 (Dvnp-Sonr), o project to build amanned
recovernble glider that will be boosted into
orbit atop an advanced Titan mizsile: the
R5-70) warplane; proposed supersonic trans-
ports; Mroject Mercury; and Gemind and
Apollo, future spacecraft

That black bheauty, the X-15, is often called
“the missile with the man in it but it was
never designed (o go into orbit. Instead. it is
the latest in o 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
California’s Mojave Desert. There NASA
mamtans 1ts Flight Research Center, homie
of the X-15. Our agency, manuger of the
project, received its first X-15 early in 1960
after demonstration Mlights by the manufac-
turer, MNorth American Aviation, Inc.®

Black Paint Aids in Heut Control

I siid “first X-15" becnuse 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
fnctional heat through radiation,

Visitors, accustomed to the behemoths of
the airlines, comment on the smallness of the
A-15. It is only 50 feet long, and its thin,
stubby wings spzn p mere 22 [eel. Empty, it
weighs o <lim, trim 13,800 pounds, though
this zooms o 17 tons when fully Joaded.

Its “armor plate” of Inconel “X" posed
many vonstruction prohlems. No one knew
much about the milling, machining, and weld-
ing of this lnboratory supermetal when the
program began, Also. no one had much ex-
perience i building internal aireraft stroc-
tures of heat-resistant titanium and stninless
steel, instead of conventional aluminum,

scores of new manufacturing technigues

*Sie " Exploring Tomormow Witk the Space Agensy,"
by Allan 7. Fisher. Jro in the July, 1960, wsui of the
M ATIONAL GEDGEAPIC

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

Carrying the N-15. the mother ship s observed by National Geographic photographer
Dleian Conger in a chase plane thousands of feet below. Mr. Conger. on laati (o NASA,
made sevaral Mights in o supersonic F-104 to get his pletures, Like all pir erew members,
he received trisining in an altitude chamber to prepare him foe Uhe hazieds of the stralo-
spivere. Stivery reflictons in the picture were cast by the F-104% plostic canopy,
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Two minutes and 40 seconds after launch. the
pilot reaches 246,700 feet, topping 99.996

percent of the atmosphere. He can see
from Monterey Bay to the Gulf of California

speeding at 3,000 miles an hour, Walker -5
points X-13 info re-entry athitude. Faulty “~@"
angle would cause plane to break apart ..,q

At re-antry. 150.000 Jeet above the carth,
1.000° F. remperatures redden the plane's
_wings, tail. and nose. Hﬁrﬂmhhu

c controls Below 100,000 feet *
G-satresses at leveling-off pomnt-65.000 leet- F
swoll Walker's 164 pounds to aver 900. 4 Montarey

He slaws plane and lands at more than 200 r..-"'r _
m.p.h Toral flight time. @ minutes 46 secondsy

o ~
" aa— ﬁ""-—-._..._--i-:'—"_"_"
'___'H — —_— Cracked right windshield conlronts
g e Major White alfter pull-out. Spoed
o — hrakes contrel rate of deceleration
1 ;_,.-""" . Approaching Edwards AFB, plane heglm N e v d d d
W _ landing maneuwver al 40000 lqa! L 1 a
Los Angeles b '-,_ﬂ__ Flight hime: & minutes 31 iﬂundll f:-*., c 1
E-:|-- Hﬂ;ﬁtl
Rosamand ﬂir;;ﬁé’éﬂ-aiu ﬂlh"'l Inke bods beneath [light path Ballarat Lake
Laka - ' srovide emeorgancy landing sirips

Rogers Lake

Cuddeback Lake C A L I F 0 R

Mojave Desert

-..,13"*1'*2"‘
ﬁ“*“h
A Eﬂf:u F-104 l:l'!-ﬂ'SE.F-iiﬁﬂ-
LANDING ON DRY LAKE BED s S Y3
R W
COMPLETES RECORD ELIGHTS [

Altitude, 18,000, spaed. 350 ‘rx

Chase plane ralks X-15 down
i case of emergency
b S

Nose wheel down X.15 slides Landing gear extended Mose-up

one mile before stopping attitude culs mead L__?""
Tail-dewn landing puts |I-r'||:-1n::1' Touchdown EREDOE Vi Landi II 1 ‘r‘
i b
on steel landing skids betwaen 195 and 255 st alai B

J= M | .||| Tk milﬂi ﬂn- hlﬂl.“'



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 contrel pitch, roll, and yaw

On pilot Walker's record altitude run of Apnil
30. 1962, he cuts rockets off at 142 B00
feet, B2 secoands after ignition. Space flight
begins Pilot bacomes weightless

¥ 'r_
|l'.';'”"ri EATE

. paade
San Francitco 2

M/ﬁ;'w;;ﬂ \

On Major White s record speed run N,

of Novembor 9, 19861, the X135 attains e, E:"dlnd under a B-52's wing
A D93 miles an hour at burmout, "\ i IJ';.']'ISEIH carried to 45,500 loet
B7 soconds after igrution aver Mud Lake, Nevada

| .-"'. = - a

After a deop of 1 450 teet, the rocke! engines q

T;mr".:rl.'r.u artion as the X-15 starts iis clhimb
= Tonopah

Ir

KT A o ooy
= A _
i ground station  Bgatty and Edwards ground stations
- manitor the X-13 flights ‘with radar
and receive telemetored data

> H E v A D A on the plane's poerformance

Grapoving Lake Mid Lake

L - | =154 [|'|-||.|| COITSe {11

Slowed Tram fecord altitude and orr. ]

5|_'.|4:.r_|d Mghts fo 350 miles an howr, t gl I LEs titude, engime
X5 bhegms landing maneuver rriing Lo or detail e pilot b

T

speed. 350 -t ' ' : | |

Part of lower stabilizer v jettisoned here, This position ki Take .

at 1 000 leet: speed. 350 - h i1l T | = e
o S ) Tt e AT
Aimiing point gurdes
pilot to landing L
1.000 fset bayand Ll arhe



Nose up, skids lowered for touchdown, the plane will slide o mile

my X-15 work: I'vé been n Government re-

search pilot for 17 yvears. Groce knows when
I'm to v the rocket nlane but all she ever
"“Call me wher

M the base, the Bocing B-32
Fles the X-15 Fuelie s

way—a gingerly business. When Coape Ca

sAVs 18 vour zet down

ey st

papge 433

naveral fuels-a missile, practically everyone

cian ke shelter in a blockbhogse But our crew

Al Edwiards must be out in the onen

ar-tonditioned van arked

R i.l_Il'h‘_- |I|I,'- L (WRNA bhe

| #o inlo an

nearby, o] =

I..j':

|-"'IJII."- ||f_|-:5:'|_|| on Ty |u-|':'- ._.'||| -.|'|_|||- arn

me into my pressure sgit (page 432) Then |
climb into the X-15 forthe rroand countdown
which hour or sevéral

ours, depending on the trouble we encoun

may réquire il a
ter. The countdown in the air before launch

lasts about 40 minutes

45 in .l| L-r-.|u-ri'|n-r1.'._i FIFOETRITS, we PR L
celnys. Mavbe vou've heard the first lnw ol
the legendary Murphy: “What can vo wrong

Wikl o W Fong +0t we ol ten COme Up against

-
'||:

Murphy's lesser known second law, "W

X-13 -I:_|'I[!|I"I.I.'I1:1H_':-
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af more than 200 miles an hour Smoke bombs on dry lake give the pilel wind direction

heax vone wrong will get worse.” Even after censionnl mishap, amd we've had our shire.
the B-327 I girborne, the chiances are  onl LN EXTUOsIon Wi boer] thie i :.||II-'I|'

I'I'-'_I fifty that we will lnunch during one of Morth Amerncar demonstra-
'|'i'|l' "'1. [5 .,:_['.'I fake Ol trom L -_':|.|_'||| LI I:i d B 'I|l| v Nt ""I---'III' |-.I-' | Tt

he alwivs needs o launch tlane. We fiv her  an emergency landing on dry Rospmondd
in a corridor 485 miles long and 30 miles Like with part o his fuel aboiurd The nose
wicle, Clalle High Ronge, it extends [rom wheels shock absorber fatled under the oo
Wendover Air Force Buse, Utah, to Edwards.  aecustomed weight, and the impact broke the
a0 far we hnve osed about halt the length back of the plone. LucKilyv, Scott wasn | hurl
1 this corrilor U later, as the X-15 fies whndl the asrplan hits since been repuored and
higher, we will lnunch farther upringe ot re et hened

A program ltke ours can count upon al Petersen couldn’t vet an eniritie Hleht after

levhpicion exumines & “hot spot,” o tim
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n «frop, but coolly jettisoned his foel and
brought the X-15 down to o perfect landing
on a brick-hard emergency strip at Mud Lake.

Several of us have been saved by our pres-
sure spits when the nitrogen atmosphire
leaked from our cockpits, cnusing o decom-
pression. We  don't  breathe nitrogen, of
course. Chur suits feed us oxvien, bul the inert
gas in the cockpit keeps our bodies pressur-
ized against the vacuum of space. If you lose
the nitrogen, vour suit inflates automatically,

What to Do if Windshield Cracks

Hob White, a mifted, iron-perved pilot, ex-
perienced a real clifi-hanger on his 4,085 -mile-
an-hour speed run last November 9. He had
hit a velocity more than twice as faxt as an
Army A0-caliber eifle bullet. Then - . . but let
Bob tell his own story.

"We had all the fuel we could pack into
the tanks, and the engine start wis good,”
Bob saiil. “The power picked up immediately
Well, we cooked merrily along and reached
Just gbhout the expected velooity at 95 300
feet. But, ns we slowed down, the right wined-
shield shattered, and it happened instantune-
vusly. The glass didn't break out, but it be-
came full of craced cracks, obscunng vision.

“I learned later that 1 said, “Oh, good Lord?
Hope this one halds!” You know what T wis
hoping:  that the left windshield wouldn't
crack. H it did. T planned to fly by instru-
ments down to 35,000 feet, then jettison the
canopy and see if the plane could be con-
trefled in the wind blast with the canopy off
L felt T eould get away with it, but if the plune
proved uncontrallable, I would have no choice
but to eject myself and parachute down.

“But the other side held, and I could see
well enough to land by pushing my head over
wimrinst the left side of the cockpit”

Severe heating on the windshield's metal
frame, followed by rapid cooling, caused the
accident (page 447), A similur thing had bap-
pened to- Bob on an earlier fight, but that
time the left windshield shattered. Since these
secidents, we've installed hegvv-gauge win-
dow frames of titanium, They withstand
thermal stress.

My worst moments n the X-15 came dur-
g an altitude ight to 169,600 [eet, nbout

32 miles. During re-entry the plane began
shaking wildly, uncontrollably, as though 1
were slamming over a cordurov road. [ was
going one woy, the plane another.

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

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

Maddened quakes continued to rock the
X-15 for more than 50 seconds, despite my
eflorts to locate the trouble and correct it
Then, al a lower altitude and speed, the vi-
bratione stopped, and 1 landed normally.

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

Uin nearly every flight the X-155 ckin
makes lowd noises. We ignore them, knowing
they are cuused by the altérnate contraction
anil expuansion of the Inconel “X™ under cold
and heat Ihid vou ever fire up an old wood
stive and hear its metal bang and pop? That's
what the X-13 sounds like

Plane May Climb to 400, (K Feet

On June 27, I pushed the X-155 horses
about as fast as they will go, 4,105 miles an
hour. But we still haven't run out the string
o altitude. The X-15 has enough power to
climb 730,000 fest 142 miles, but safe e
covery from that hesght Is very doubtinl. We
believe we can go as high as 350,000 feet,
possibly 400,000, and return.

Dr. Hugh L. Drvden, Deputy Adminis-
trator of NASA und n Trustee of the National
Cseographic Society, has called the X-15 “the
mirst successful research airplane ever buily™
In payving our team that compliment, he

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

Ench ride isa fresh adventure. On March 30, 1961, Walker experienced severe vibration
diuring re-entry, Inpearly every flight, as the plane’s skin expands und contracts, he hears
the X-15 moKing nolses “like the popping and bansing of an old stove ™

Both Walker and White foresee a vehicle that, taking off and bunding like o stardard
prliame, will ferry men up to salellites in orbat,
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anncunced a new job for us. Beginning this
autumn, the X-15 will become a test plitform
for carrving out intriguing new sturdies in the
seronuutical and space sciences®

For example, four specinl cnméras on the
plane will take ultraviolet photozraphs of
stitrs. As the X-15 nears the peak of its are,
clamshell dours atop the fuselage will expose
the cameras, and the pilol will maneuver so
thev “see” their targets. You can't make such
pictures from the ground; ozone in the atmos-
phere absorbe ultraviolet lizht If the exXper-
iment works, the cameras will flv later in or-
biting istronomical ohservatories. Good pho-
tographs from space will teach ws more about
Lhe ortgrm of stars.

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

X-13 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 job in space. At 4 time
when many experts wanted 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 myv mind, the second contribution is
evien more significant than the first,. We dem-
onstrited that a winged vehicle could fly into
space, return through the nir without break-
ing up or burning up, and land &t a prede-
termined spot. Thelieve that most of the space
vehicles of the future will have to be half

“Dir. Dryden wrote of the development of esperinon-
tl aircraft e “Fact Finding for Tomorrows Planes.™
WNATTIONAL GEOGEAEEC, Decrmber, 19345

National Geographic, September, 1962

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

Dr. Wernher von Bruun, NASA'S fame|
rockit expert, savs that in 20 vears most space
traffic may be ferry vehicles <huttling from
enrth to satellites in orbit, It mokes sense that
these ferries should fiv back through the at-
mosphere, not fall like o meteor.

Filots Envision Planes That Orbit

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

*The Mercury capsisle comes down in the
ocean, and that's renliv the practical way to do
it right now. But over the long haul, it En'E
Wi have to think of sumething as simple as
taking off across country and landing at the
iirport of the city vou infend to visit™

scoft Crossfield serees. “To get into orbit
and get back o earth—that's 4 job for an
airplane,” he savs “We are not petting rid of
that atmosphere. Either vou resist it, as they
do in Mercury, or yvou put it to use”

All the X-15 pilots hold engingering de-
grees, und we dre not underestimating the
prablems. Return from orbit berins at 17,500
miles ah hour, far faster thun the X-15 flies,
and the heat and g-loads on vour vehicle are
far greater. Butl in time, new and stronger
muaterinls and structures will be developed for
a ship that can flv in the air.

NASA and the Air Force now are study-
itig proposals for a new “X plane, one that
might take off with a Jet engine, build up its
spevd with a ramjet, then cut in a rocket that
woutld carry it into orbit. Right now these
praposals are little more than o gleam in the
eves of the experts. If such a plane is built,
it will be vears from now,

I'm 41, and I will be too old to v it. But
my- heart will be up there with the man who
dies. In space he will know an inward sing-
ing jov. How I will énvy him! THE EXD

SIX-MONTH INDEX AVAILABLE

As one of the privileges of membership in the National Geographic' Society, members
who bind their GeoGrarnics as works of reference will receive upon reguest an index for
ench six-mimth volume. The index 1o Volume 121 Llanuary-June, 1962) is now ready.
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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.
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KONICA ‘FS’

Soime choose Konioca to
show o0ff. Most like to
show off 1ts8 resnlts. Pro's

are initrigued by the
unigue Hi-Syvnchro shutter.
Dealers enjoy demaon-
"EBIrAating 1ts quality
S$1860.05 with Hexanon
Smm 2 lens, plus ¢ise

_Ea) | L AN e

’ Everything in one place! Snow-coned mountains and

you aven perennial palm trees. Modern cities and pre-Roeman
settlements. Superb cuisine, Incomparable shapping

seen Europe at tempting prices. Resorts, spas, hotels in spectacuy.
lar settings. Riotous nature and peace everywhere.

If you haven’t seen Switzerland
and you haven't seen Switzerland if you haven't seen it all
Your travel agent has the best answers. See him for free informalion, mans and folders. oF write: apl, E-12 Swiss
MNational Tourist Office; 10 West Forty Ninth Strest, New York 20 ar 651 Market Street. San Francisco 5 Califarnia
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With a Hammond Organ, you don’t go on a vacation...

you stay on one

¥You may have cooestd 4 confinent
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CH LDR N LOVE COL R

and vour 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—aow in fill color. Written especially for him, it will
make the postman’s visil an exciting event |

The Bulletin has more pages, too, mn "63, Al this with no increase in
cost to 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. i

First, there’s research at Bell Telephone
Laboratories to find new telephone services
and new ways to improve present sarvices.

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

Third, therg's the operation of the Bsll
system performed by the local Bell Telephone
Companies at high standards of scaramy and
efficiency.

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

BELL TELEPHONE SYSTEM

Cwined by more than Ywa milliilan AITIEC I Care

RESEARCH

OPERATION
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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 distinction to

pcrsnnal notes. It qualrftes as an essential
“business machine,” well within easy reach. H EAFFE RS
Why Shealler's? For one thing, Sheatfer's axclusl ns the 14-Kar
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